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1 RADI O FREQUENCY GROUNDI NG ROD BACKGROUND OF THE

I NVENTION (A) Field of the Invention The present
invention is related to a radio frequency (RF)
grounding 5 rod, nore specifically, to an RF
groundi ng rod enployed in a plasma process chanber.
(B) Description of the Related Art Plasma is commonly
used for wafer manufacturing in the sem conductor

i ndustry, RADICFREQUENEYGREUNDING KGHD) |

physi cal 10 vapor deposition or etching all
use plasma. pl [hs ionized gases and

hi gh- ener gy Eﬁg‘éﬂg NZIONn of

nol ecul es, so that ion bonbardnent or adsorption
gﬁyurﬁieﬁpoﬁﬂfé%ﬁggﬁﬁoﬁf a- wafer to performetching or
eposi tion. Although plasma could speed up. process
reaction and | ower required process tenperature,

el eptTh%HIeséhfamg'@tQtlo?SS miytT a m?mcﬁo e?reﬁ;wney €RF) petnding
I I 3kl ereLor e e CO nents
B R REAT B 4 O IS RcRCrod BRI Slasma

ptarefochanitasr. carryi ng a wafer, are usually equi pped
with grounding devices. A dielectric chem cal vapor

osition (CV hanber is exenplified as follows
?%f &ﬁ%&gpéﬁmﬁ&%ﬁ@d&ﬁri c deposition is crucial
in the sem conductor process and can form an
i nt erpiEBhAl i6l ebaEh6HT | AR Yaliiop ;
process to E)revent the devi cfgrw%fgﬁt B?ar%gl@/ el m  the
Smceéﬂ'é{édl‘ mdmrmgl, qimirmt:aﬂr eaporddeprisition (OVD), ghyﬁcal'
e Sidfudl @VD)' 85t O2h' B G, Prabiea Contains

ionized gases and high-energy electrons generated by ionization of

molecules, so that ion bombardment or adsorption occurs on a surface of a
wafer to perform etching or deposition. Although plasma could speed up
process reaction and lower required process temperature, electrical charges

may accumulate and even induce arcing from time to time.

Therefore, the components of the semiconductor process chamber,
especially a platform for carrying a wafer, are usually equipped with
grounding devices. A dielectric chemical vapor deposition (CVD)

chamber is exemplified as follows for explanation.

Dielectric deposition is crucial in the semiconductor process and can
form an inter-metal dielectric layer (IMD), a passivation process to prevent
the device circuit from being inﬂuehced by external moisture and metal
ions, or a dielectric anti-reflective coating (DARC) to avoid light reflection
in lithography. FIG. 1 illustrates a dielectric deposition system 1
ncluding a process chamber 11, a radio frequency (RF) generator 18, an
RF match box 19 and an RF match circuit 19'. The process chamber 11 is
configured to perform dielectric depésition, and includes a heater 17 and an

anode plate 14. The heater 17 is employed to carry and heat a wafer 16 to
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in lithography. FIG 1 illustrates a dielectric
deposition system 1l 25 including a process chanber

11, a radio frequency (RF) generator 18, an RF nmatch
box 19 and an RF match cictguit 19'. The process
chanber I | is <configured to performdielectric
deposition, and includes a heater 17 and an anode

BLarg é}&esm&n{seﬁtsfe. 1744 RFEARERY 6hiCarf R u%‘roﬂﬂ&in%‘é‘éﬁ 13
a wafer 16 to -2- be of a process tenperature. An
meshe beatend 7arari- thy enndé plateott B3e domnettedhasmtnrelddirical

EohiEEn B e b6 gSneBt SRR 151 T8ad enroRiS, the
BFNBERhMoxl 89 ahdahe HF MRk chit 19" foieh taﬁq{IRE?!é}Bﬁl% as fo

circuit 19" forman RF systemso as to 5 stab
glablyvdelivendheRlp peaver fior ggeerating inlestpa 4e ifee proaese chamber

S or -&li.e tri si-1ion he.
B APE RIBHRIE Abposifigh o Tk uEficb SarfABE i <Btac Vi) the
WagerBRlofrthE Thdaserfl 1 T 6k alttrafilt fsaefick N@bt shewn), althe RF
the, RE . mesh 1Q_is di sposed bel ow the ceram c surface

mvah dGrip dasraged below the semicsHElane: agdaonareigd todha pp of
m&%qﬁgﬁﬂﬁn%%@ﬁ,%héﬁ?% rﬁfe g&@&%ﬂéﬂ“ JRE %gu ‘%{,"gf}md 13

grounde eater resis (not shown)” TS Provi
isngrohadédat Arhdatet residheratnot krowa) & pidrided rethef heater 17 to

rocess tenperatyre (dependent on various processes,
BE a ywﬁfeéhg 9 #é?n"{é@o OCEST tepReIgiEE grdent on various

e8I BRI, bl f 900 01 0Bl Ler 0BG

t@fadesofhewvdfee 1gppl i cati on of the RF grounding rod
13. An end of the heater 17 secures an end of the RF

groundi ng_r.od 13 by pr.oj ected spri n%z 130 in a
poi ntEFant 4812 praseecienalsviey ek ihg botpne g dhe heater 17 to

| g%&rk? E%é h@bé%egﬁﬁlw grmme% e5d 18he Af g & éf 8 heater 17

are usual l'y®expos in-an. “environmnen
secures an end of the RF grounding rod 13 by projected springs 130 in a

. point-contact manner so as to establish electrical connection therebetween.

However, the projected springs 130 are usually exposed in an environment
of a high temperature over a long period. As a result, the elastic forces of
the projected springs 130 pressing on the end of the RF grounding rod 13
will become weak and may cause fatigue, inducing the contact resistance
between them to increase. As a result of higher contact resistance, arcing
may occur as an RF power goes therethrough. Not only does the reflected
power of the input power become higher, causing unstable manufacturing
processing, but also the end of the RF grounding rod 13 is oxidized.
Accordingly, the higher resistance due to arcing increases the probability of
repeated arcing, and such a vicious cycle seriously affects the ‘yield of the

wafers and the equipment has to be shut down for repair.

Moreover, the RF grounding rod 13, or even the entire heater 17, has
to be replaced if the RF grounding rod 13 is damaged, so that the lifetime

of the heater 17 1s shortened and the up-time of the equipment is decreased.



of a high tenperature over a long period. As a
result, the elastic forces of 20 the projected
springs 130 pressing on the end of the RF groundi ng
rod 13 w Il beconme weak and may cause fati gue,
I nduci ng the contact resistance between themto
Th¢mfore dbecoshfor avafersodrufadfiudngyivill bemoteasdd. r esi st ance,
arcing my occur as an RF power goes therethrough.
Not only does the reflected power of the input power
beconme hi gher, causing unstabl e manufacturing 25
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ue to arci i ncreases the. probability. o r.epeat ed
cleiE ol o ﬁ?r?d&gﬁ%g?em%eﬁ&i}émbgfc@e a?%‘r‘ﬁlhﬁ%@Fé' 4rf gegosed of a
the yield of the wafers and the equipnment has to be
rodghapediman bty pash a4 pontags mapvand a springReoppesuardl grojection is
13, or even the entire heater 17, has 30 to be
arrangpél godhke tip of e RMAtagt pamdilhg conduct® is suptmmed edth s eonductor
that the lifetinme of the heater 17 is shortened and

holddrefixgd-tbi the icef sdube, et @mdut®r $esiefAsR0by 2 @ompression coil
Therefore, the cost for wafer manufacturing mnIP be

spri'élgp rBRsSHdiecdbn 88 ﬂ%ﬂ?o%% ?b I3 %&@%ﬁg brﬁt))/ %%ggﬂg tc?fxtggg witll and

ectric power supply nenber to ect

ti h h .
S e B SHRRRNELA! WS, SRR e A hirmipacppaber.
t, tact. part d [ t , d
TheSFlgrescHlpGHC | ntaRa GBS tih6ukT el o e cDlpwse generating

part. The conductor is supported with a conductor :
chamderand the gerfagtpariie siabitized und sontactdn rh elveys donstant cosdition
energi zed by a conpression coil spring. The
canfpedjeptct i on of the contact part is brought into
pressure contact with and fitted in a recessed part
arranged on an outer wall of the plasma generating
chanber. Therefore, electric continuity between the

> DTV, bl JUESAR 0 A ENHE LTS o
of & glngitﬁ"lgc}ueggyn g1i1rtrein I}s short. A plasma treating device is provided with a
chamber with an interior which can be held in a vacuum state, a support table for
supporting a semiconductor wafer, a high-frequency power supply which is provided
outside of the chamber, applies high frequency to the table via a feeding rod, and
produces a plasma constituted of a processing gas, a conductive container which is
provided in the chamber, is housed with the wafer therein, and performsr a plasma
treatment on the wafer therein, and a process gas inlet part for introducing the process
gas in the container. In this apparatus, a return current to the high-frequency power
supply which, when the high frequency is applied to the table, passes through the

inside of the container to return to the high-frequency power suppy.
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can be kept. JP 2000-100789 A discloses a plasnma
treating device, wherein the flowthrough path of a
hi gh-frequency current is short. A plasnma treating
device is provided with a Sgsnber with an interior
whi ch can be held in a vacuum state, a support table
for supporting a sem conductor wafer, a

hi gh-frequency power supply which is provided

out si de of the chanber, applies high frequency to the
table via a feeding rod, and produces a plasnma

constituted of QUMWEER: @w@ ;ve

contai ner which is prowgq%l int ﬁi@elg i's

housed w th the wafer therein, and perforns a plasna
treat olschye Ohtite Prelshntr HivEntiamds a0 Préxiés an S grounding

0 i3 dpebHcald, b RE oA et 55&1@3&5%%1”%%2%@13@
hwitehf canginenease maucuw Emdléﬂﬂ?/ &B.2s¥0§0atd2emb ﬁﬁb%{ﬂ]éty of

passes thro

fre uen S plied to the table
i &&’e 3‘%%@5%@%@% ro@ 15 edamnagady itt dem be reused after being

el ue r p SUMVARY OF THE
Ihl}I\I\/EI\I'I'él'}%\Ia ngﬁo ?éé%f ﬂ%‘g %"fﬁ%c%‘%e S fdRnlts dremendously
txedpeed knid thenuREme ofitidi etgudpfsz@zt cARb8 ﬁﬁ@&éeﬁjﬂcal ly,

an RF groundl ng rod applied in a plasma cha 5
whi ch £a i-ncr se condﬁp ive efficiency so as to
reduce ?ﬁ%hls?’% PPPYS OBjeclvE A RY grondimrrat empitived in a

rpidsmg SRR dsf b e er bei.n
rlgfurbl shed. T?]fersge’foredﬂeﬁ{r ﬁé‘?g’{‘%{t |‘ﬁ§°18%§]t I, gfcqgdance
(prgsgut my¢utien. afitiet REF grovridigg 9bd dd¢prises a contact
asan b eas d. To achleve t he above
E ec { %ﬂr a gr trlagpdeisg %@lalfl)hcfannmd to an RF

am.ﬂm@ t
i of ch wg?ﬁz?%féonﬂﬂé ﬂ&]ﬁleﬂ%ir eg%cﬂl{tcd ¥ith 2 cgRductive

geblisdivey mickielc ehpnimen @ coppeacine HRAG ddthedted to
"Glb Q:oh%t nth8 £3HAY 3% isse e:lc%?éarlilycc%)lnlxlgctgg qg %Cér%gndmg

basc of the plasma chamber to form an electrical conductive path.

In accordance Wiﬂ:l an embodiment of the present mvention, the
~main rod is constituted of an upper rod, a Jower rod and connection means
connecting the upper and lower rods. The comnection means may be
formed by soldering gold, silver, nickel, aluminum copper or the alloy

thereof, or in the form of an engagement of a screw portion and a nut
portion.

In view of the design in accordance with tﬁe present mvention, the
damaged portion of the main rod, e.g., the lower rod, can be replaced, and
then the entire RF grounding rod is coated with a conductive layer to
increase the electrical grounding effect. Therefore, neither the entire RF
grounding rod nor the entire heater needs to be replaced, so that the

manufacturing cost is reduced and the up-time of the process equipment 18
mereased.



10

15

20

25

mesh of the plasma chanber. The main rod is coated
wWith a conductive |ayer of gold, silver, nickel,

al um num or copper; one end is connected to 15 the
contact head and the otherg4end is electrically
connected to a grounding base of the plasma chanber
to forman electrical conductive path. In accordance

Wi th an eI @legﬁq(pNeé i ' he
main rod is constltsute of an %gﬁp%& a %&er rod

and connection neans connecting the upper and | ower
r ods. FIGhkilhstratesta loxowe dicd eoteie depogitioheyster:; by

sol dering gold, silver, nickel, alumnum copper or

of o EFR S FlRSireetndl ik ot B Bellon® br Bt rohon n
#@8Si gn in accordance with the present invention, the

damaged portion of the main rod, e.g., the | ower rod,

can bg (éepl aced, and 25 then the entire RF grounding
rod i 5IGoah dHusiFates A nplicatios Phyde RE igronediog rod in

ﬁkﬁﬁh&%@itﬂm& 508 2l kgL, Therefore, neither the

entire grounding rod nor’ the entire heater needs

to be replaced, so that the manufacturing cost is

r educElG.aH@) tithestrgtes &rfersd Enttodiment ef theeREi ggorndinigSrod in
increased. . ih BRI EFE .DESCRI PTI ON OF THE DRAW NGS FI G
}C?quﬁ% & Kith dhe,PIesENiOYPRIRY 1 i ¢ deposi tion system

FIG 2 is a cross-sectional view of the bottom of the

heat eFIGhIBNid the drdds-sebtioBaliew Boh sl fieFI@N4

application of the RF grounding rod in accordanc(ea);

with the present invention; ) _
FIG. 5 illustrates a second embodiment of the RF grounding rod in

accordance with the present invention;

FIG. 6 illustrates a third embodiment of the RF grounding rod in

accordance with the present invention; and

FIGS. 7(a) and 7(b) illustrate a fourth embodiment of the RF

grounding rod in accordance with the present invention.
DETAILED DESCRIPTION OF THE INVENTION

The RF grounding rod of the present invention is described with
reference to the appended drawings as follows, so as to clearly show the

features of the present invention.

FIG. 3 illustrates an application of an RF grounding rod in
accordance with the present invention. The structure shown in FIG. 3 is
upside down compared to actual practice for the ease of explanation. An
RF grounding rod 13' is applied in a heater 17 of a plasma chamber, e.g., 2
chamber for plasma-enhanced chemical vapor deposition (PECVD) in this
embodiment. Two heater rods 12 and the RF grounding rod 13' project
out of the bottom of the heater 17.
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FIG 4(a) illustrates a first enbodi nent of the RF
grounding rod in accordance with the present
invention; FIG 4(b) is the cross-sectional view
along line 1-1 in FIG 4(a);.10 FIG 5 illustrates a
second enbodi nent of the RF grounding rod in
accordance with the present invention; FIG 6

I i
LS FIGLAR) BHaEe EARREOE o8 ko 3489 na FiG
Hosis & gyosafsdcﬁcéml vidw stloageline f bar tih H@Oﬁ%&}e NTHef RF

srSudiee oGPl Ebibosdhl st e ercopect head 131

bV, OYo Tihe 3P 8F B irh rl%ﬁ ?ﬁzt herpRr Sé&ﬁét head 131 is

i nvention is deScribed wth erence to
spdarsitochesicogically dosneoted, tostheﬁ tresh|1€aahd 1sshmeed of

i, el B leshinS B BRER, iSRS Rogchneg  adownd the

aharpes areperated byt PlaspiLs eThe | eRat Réad ThE Sid %%t #faﬁe of

shown in FIG 3'iS upside down conpared to act
03@1 Fih%y poplumiguanalioys dheilawst portiomaf ﬂRFmam rod 132 is

AT YT

grmncin et s or” 006, 15 and L h . B g 2
an e r
Pgte of Mgkl iy, Cagkerarllphiee gm:@mrbauw tooted Avith a
|
cég%ﬁdgﬁﬁgﬂﬁéﬁ Uig Iﬂﬁ(gt% Sﬂ‘ééc&ﬁ, }21(,?& gokel, o‘sslgﬁgl&tqro%%ﬁper
\gthVﬁmJlkum} ¢fi the contluctive lGerd4) is I'Ebsetiﬁ?x 3@i0ungs Adesult,

a contact head
E]ﬁc&n%ucﬁw@ E)I eg’enathgarhgmrlg % }3322 and e pro?ected springs 130 is-

increased, so that the probability of arcing due to inferior contact

- therebetween can be decreased significantly.

- As shown in FIG. 5, the RF grounding rod 13' may comprise an
upper rod 133 and a lower rod 134 with different diameters, and the
diameter of the lower rod 134 is less than that of the upper rod 133 by
0.1~4mm, so that the lower rod 134 can easily protrude from the heater 17.

As shown in FIG. 6, if arcing occurs on the known RF grounding rod
13, the damaged portion by élrcing, L.e., the corresponding portion to the

lower rod 134 in this embodiment, can be cut off, and then a conductive

metal rod is soldered to the bottom of the upper rod 133 as a new lower rod
134, and consequently connection means 135 is formed therebetween.
The conductive metal rod can be made of gold, silver, copper or the alloy
thereof, and the connection means 135 between the upper rod 133 and the
lower rod 134 can be formed by soldering gold, silver, copper, nickel,
aluminum or the alloy thereof. Sequentially, the entire rod including the
upper rod 133, the connection means and the lower rod 134 is coated with

metal, e.g., gold, silver or copper, so as to form an RF grounding rod 13' of
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connected to the top of the main rod 132. The contact
head 131 is s enployed to be electrically connected
to the RF nesh 10, and is in need of high electrica
conductivity and high tenpgr.ature endurance to ground
the - charges generated by plasma. The contact head
131 can be made of nickel alloy or alum num all oy.

rod 132 is secured by
%ﬂgn%%OJecteéi ??%%gigggﬁggﬁas to further guide the
charges to a 10 groundi ng base (not shown) for
e | ectFiEal (abrlbuhlatﬂsgan RHEeroandingomdlis 2iccerdamael evitif another

BlygEBim G & 1 BERGL AR, PR b ¥ gafe-scotional
eielvwaro gr&uﬁglz nﬁw@ TRN. O Tn A tom@ukélbf‘samngf the

the conductive | ayer 1 is less than 3mm

famgction meanschiigen b@uwrtgagmmt tolfel SAEW pcu'don 3@d a nut

?@‘ﬁ %PE%%%%@%%‘ TE RSy 358 5, 8Rg SRR BERF gpa®f4.  For
thé hewebeindeef ﬂ@eam per Q@@rmseﬁp&bﬁﬂé& it Yerew
FIG 5, the RF groundi g&erod 13

§e a e ypper enddof dhealpwer redel34 da H@Hl‘%llﬂdt with a

%@%é)%ﬂinsgd l'ess an tﬁlgtehg? g?%eﬁggégpﬁ%laﬁ%; agm%%nng

'Blol:k4m caDbE ifatmbﬂ aloepvre crduthBdened of alsd b@fntact mtcrface

rot e e heater 17. shown in _FI G
Yép%ﬂ&&%? Eﬁ ¥ ¥ EORPRRnA ISR L g BN RO B alhoar theﬁ@f s6
r n I
A0 IR ARCR0 thy SOnRHoRViRY. Thn Hi€ embioEmEAL WS RADEH R 134 55
desigued ofd , band tshmwchme comcluditigrea meted wppbri portion  for

sol dered to h%eﬁbog]gm of ge%ﬁg?é)ge{l?r d 1??%?5[& nevx(/)Wer
ﬁoftﬁih”ﬁﬂ thbefzehe HYﬁﬁéter foP B %H&h‘eﬂebf%@ lprbfdted

can be made of gold, silver, copper-or the
spréngsof30.and t he connection means 135 betmeen the
upper rod 133 and the

‘As mentioned above, the portion of the known RY¥ grounding rod 13
protruding from the bottom of the heater 17 is in contact with the projected
springs 130, and arcing occurs thereon from time to time due to the fatigue
of the projected springs 130. Therefore, the RF grounding rod 13 often
needs to be replaced. Through the design of the connection means 135, if
the lower portion of the RF grounding rod 13 is damaged by arcing, the RF
grounding rod 13, or even the entire heater 17, does not need to be replaced.
Instead, the damaged portion can be directly replaced with a new one and
coated with a conductive layer 140. As a result, the cost can be reduced

tremendously and the up-time of the process equipment can be increased.

The application of the present invention is not limited to the PECVD
process chamber exemplified above, and can be used for other

semiconductor process equipment, e.g., CVD, PVD or etching chambers.

The above-described embodiments of the present invention are



| ower rod .134 can be fornmed by sol dering gold,
silver, copper, nickel, alumnumor the alloy
thereof. Sequentially, the entire rod including the
30 upper rod 133, the connection neans and the | ower
rod 134 is coated with netal, e.g., gold, silver or
copper, so as to forman RF grounding rod 13" of -6-
(el es
A At e R e RRVE Snbbliients may
lamdcmqad bonthode skiliedoin ﬂiweaqmeﬂhum depaetihg drom ahel scope of
t{lﬁﬁ? 1 cross-sectional view along line 2-2
el %&n%¥8?“n$n addition to the use of sol dering,
the 5 connection neans 135 can be an engagenent of a
screw portion and a nut portion 139 to connect the
upper rod 133 and the lower rod 134. For exanpl e,
the | ower end of the upper rod 133 is provided with a
screw portion and the upper end of the |Iower rod 134
Is provided with a corresponding nut portion for
engagenent. Furthernore, a soldering 10 block 138 can
be fornmed al ong the circunference of the contact
interface by soldering gold, silver, copper, nickel,
alum num or the alloy thereof so as to increase the
conductivity. In this enbodinent, the lower rod 134
is designed to be a structure including a w der
upper portion for accomobdating the screw portion
and the nut portion 139 and a narrower 15 | ower
portion of the sanme dianmeter for being secured by the
projected springs 130. As nentioned above, the
portion of the known RF grounding rod 13 protruding
fromthe bottomof the heater 17 is in contact with
the projected springs 130, and arcing occurs thereon
fromtime to tine due to the fatigue
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20 of the projected springs 130. Therefore, the RF
grounding rod 13 often needs to be replaced. Through
the design of the connection nmeans 135, if the | ower
portion of the RF groundingsod 13 is danaged by
arcing, the RF grounding rod 13, or even the entire
heater 17, does not need to be replaced. |Instead,

t he danaged portion can be directly replaced with a
YR Aresard @d with a conductive |ayer 140. As
a result, the cost can be reduced trenendously and
the up-tinme of the process equi pnent can be .

i ncr ehsed.A radie fpansnsat (R grounsing red employadeint 2 plasma
ig % limted to the PECVD process chanber
EBanEer

FP]é]é’ngH’&e, and can be used for other

.sem conductor process equi pnent, e.g., CvD, PVD or

et chi agoatatbesd clefiriddity ebanectd@ 16 r4noRE eiblo Gfn@Bliasma
of the prSsent invention are -7- intended to be
FhamBer #0dve only. Nunerous al ternative enbodi ments

may be devised by those skilled in the art w thout
depar} i f ' I :
VT TR AR MR Gn Heeef] LOMRNDRNA Wherelh one
gnd widhagnaindodriplcopnecied ta the ammtact disadimnd the other end is

SR gB o R R AL SRS 49 o

¢6h G MddificAkoBBRsHvd path, conductive |ayer, wherein
one end of the main rod is connected to the contact

head, and the other end is electrically connected to
a gr odndi nEhdaadoofrequmncyl geavadinsned of (olaiy 1.owherein the

main rod comprises an upper rod, a lower rod and connection means

connecting the upper rod and the lower rod.

3.  The radio frequency grmind:ing rod of Claim 2, wherein the

connection means is formed by soldering a metal.

4.  The radio. frequency grounding rod of Claim 3, wherein the
metal is selected from the group consisting of gold, silver, copper, nickel,

aluminum and the alloy thereof.

5. The radio frequency grounding rod of Claim 2, wherein the

connection means is an engagement of a screw portion and a nut portion.

6. The radio frequency grounding rod of Claim 1, wherein the
electrical conductive layer is made of gold, silver, copper, nickel,

aluminum or the alloy thereof.

7. The radio frequency grounding rod of Claim 1, wherein the

thickness of the electrical conductive layer is less than 3mm.

8. The radio frequency grounding rod of Claim 1, wherein the

lower rod comprises a wider upper portion and a narrower lower portion.



forman electrical conductive path. 10 2. The radio
frequency grounding rod of Caim1l, wherein the nmain
rod conprises an upper rod, a lower rod and
connection neans connectinrg. the upper rod and the

| ower rod. 3. The radio frequency groundi ng rod of
Claim2, wherein the connection neans is fornmed by

sol degi ng | ' .
ar oundi ng Tsarafio fielutney nchled L@ URTm 1, which is
sstalladad of heatert dfethg plagme ohaimmbei.ng of gol d, silver
copper, nickel, alumnumand the alloy thereof. 5.

The radi o frequgnc roundi ng rod of C_aim 2, wherein

t he ﬂgnné@fq %’ﬁﬂe%ﬁ%‘@?%ﬁ“&?&%%%@fﬁhﬁnsbr@hﬂem the
plistiaQUhaiiibr & iiUd R chlefileal e dEBSifiaH) © frequency
grounding rod of Caim1l, wherein e electrica
conductive layer is nmade of gold, silver, copper, .
nickel, alumnumor the alloy thereof. 7. The radio
frequency grounding rod of Caim1, wherein the

t hi ckness of the electrical conductive |ayer is |ess
than 3nm 25 8. The radi o frequency groundi ng rod of
Caim1, wherein the |ower rod conprises a w der

upper portion and a narrower |ower portion. -9- 9.

The radi o frequency grounding, rod of Caim1, which

is installed in a heater of the plasma chanber. 10.

The radi o frequency grounding rod of Claim1l, wherein
the plasma chanber is used for chem cal vapor
deposition. 5 '




