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MEXHOD FOR EPCHING THE WARER USINGAHE SAME
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the center and the edge of the sem conductor wafer due
to a variety of reasons, for 2 exanple, the
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and allowing the unit coils to be spirally arranged along a circumference of the center
bushing, such that the plasma is formed in the reaction space; and a cylindrical-shaped
edge bushing which is arranged between the dome of the chamber body and the plasma
source coil, and overlaps with an edge
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edge bushing which is arranged between the done of the
chanber body and the plasna source coil, and overl aps
with an edge 3 of the wafer disposed in the reaction
space. [11] The edge bushing may be forned of a
ceram c or pol yner-based materi al [12] In accordance
W t h anot her aspect of the pﬁ%sent i nvention, there is
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In example embodiments, the first plasma source coil has a structure of a concave-
type wherein the first
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[24] sem conductor wafer. [24] Brief Description of the
Drawi ngs [ 25] The above and ot her objects, features
arBrieftDeacriptivmof thgdraedingshe present | nventi on

[25] The above and other objects, features and other advantages of the present invention
will be more clearly understood from the following detailed description taken in

conjunction with the accompanying drawings, in which:

[26] FIG. 1 is a cross-sectional view illustrating a plasma chamber including a plasma
source coil in accordance with a preferred embodiment of the present invention;

[27] FIG. 2 shows the appearance of a center bushing and a plasma source coil shown in
FIG. 1;

[28] FIG. 3 is a plan view illustrating a bushing placed at the edge (hereinafter referred
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56 322 3k By T BAGE T SUAER S o e 11 i
by a sidewall, a lower exterior wall, and an upper dome. A wafer 140 to be processed
is disposed at the bottom of the internal space 111. In order to dispose the wafer 140 at
the bottom of the internal space 111, a susceptor (not shown) for supporting the wafer
140 is arranged at the bottom of the internal space 111. The susceptor is connected to
one terminal of an external first RF power-supply unit 131 of the chamber body 110.
The other terminal of the first RF power-supply unit 131 is grounded.

{39] The plasma source coil 120 includes a center bushing 121, a plurality of unit coils
122, and edge bushings 123. The center bushing 121 and the unit coils 122 are
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formed of different materials, respectively. [41] The
edge bushing 123 is confi gure7d in the formof a

v@dhdo%&b@m ring, as shown in FIG 3. The e
bushi ng 123 is formed of a ceramc or pol yne?lg(glggaoosmeosso
mat eri al . can be seen fromthe dotted lines in
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[44] u ni t FfIﬁJ 3 i5 a22053, seétﬂﬁbl viéw ﬂhls Zﬁnd ¢Hahdbeemcluding a plasma
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X?fﬁ/&?c Ber m ned dlstancefromtheflrst
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the wafer 140, such that a CD neasured at the edge of
the wafer 140 can be al nost 8equal to the other CD

Hidiskoat the center part of the wafer 140. PC[Tﬂz{lOSOOUBGﬂ
FI 5|sacross sectional view illustrating a"plas
chanmber including a plasma source coil in accordance
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wafsgyree gefl olFIG, 8 JG- 8 5hows ﬂlue@mar@c@l efsaspnd plestasaveesrcoil of
bo@®G16.0 by a th| rd distance In this case, the
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e dg8ge Theteforeafphyrality 4 unit keijs 222e whichargsagponted: byethé support 725,
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a e e
[ GSHEERe, AR dh 0 o TRRR IR 1y Rt fdSmlh tifuwiod it oSl e noted
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pakd FIE. 8 iR sE&fnﬁ‘bla%ﬂﬁ sobrtB boilhds thds c}:l'u%tlfi‘e bt &WVFP g%, such that the

sing a p

|IIu rat | a er etchln nmet ho
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FIG 6. [47] Referring to FIGS. 6-8, not only a first
pl asma source coil in which & plasma density at the

vﬁsig(ﬁﬁ,g&zgghe wafer is |less than the other pla
density at the center part of the wafer, but {I§%20351000860

second pl asma source coil in which a plasna density at

t hecp 698l at gher than the other plasma
denS|ty a he ce er parf’ﬂ’of the wafer 1is prepared
8lat stk diaymined wiwthgnthenati f flyoring K8 tb icadon s),denmn F/C ratio, is

f gtl:lg? gﬁl@w atb@p 6oMidn trﬁt. Edse]1e rh% dhifiORs mr.sea hi¥RE/C ﬁtﬁ%hthe etching
a e

s gL BB s oyl e o e o ppl, e
whi allevermgntensd etching gaym:hdncstummfral'*‘ 7(25 C Er er GHBefecTh this
fr%é'&feéwﬁﬁgg’& %%ﬂaséﬁd(fﬁ' f%hliéfr Iﬂgs?nFlCratm

circunfe the bushirng rran

cl oFeten att ??e Qﬂ trafyeflf the etehiag g@rha&alqva? 1gtiothe etching gas
vvafle capablechf geseratinpange @olyﬁlebﬁadﬁ;ﬁg akb ﬁ‘-gtddbéts qﬂ&ﬁ@iﬂﬁrﬁple, the above-

the clﬁlton‘%(b &c@Q% a‘“g IJ‘F ""§?18€g éf 7 ?,a@@lj;;§r etlégill]l

s hdagmerally hassndd I‘%th:alﬁsstth@ cﬁharrber body is arranged at
[49] t he |®wWRIF/Qaitlo otfthd &i6hiR Ufh%%&g;ﬂ%smﬁggfrsiﬁdlm mounted to

st el strﬂ%sﬁ%é%”d@} eﬁsté&‘}afﬁ"r%r%é? i gchiag gee igly fos

of polymessie rgeneratmh rsectcthatiever tighing obeureaigke edpe of tHeOvfer,

_ ?h I%éﬂirﬂl JLYnag%sg SF e hérsrﬂ gge%]ﬁmtvmé %EE)V@—II? sﬁu %Or 5 gmq:yom

€ sup ranc rom

an@°EpTing) thy plasipa dansity atibe edgecafhewaiarmusbe redhicesl sidhrhat the
8 2 lﬁm@lﬂnﬁr soaueg 66l h@uﬁ?a fo¥ plasiRdVensite alhe 8RR lof ﬁﬁCWaf@f is

cent art of arran ed. to
S W%B %@err:fg? g)gdhe plasma
c h anhb@berbndydxag ﬂlerfustmmacsbumh eoﬂ\ﬂfperfon{aetﬁit step 656.

[50] dete frmtﬁhexﬁeaﬂﬁﬁiehﬁthéﬂ?e raéé bﬁhg Lm&ing% ﬂ%lé:ﬁhetsgc&l@?ga%ﬂm

(c), an FIC
| n SPAcE °%‘a§é“°q’1fedttﬂ ee@emw@ag@grmaepm.lgwemrm ofghe
th e:te&:ing‘gas s 1ogvaﬁloreepat3aﬁab bR géheﬁeae'rﬁuréfa& bR §tch1ng occurs at the

DB bR G0 B OGS Bico 0% (ATt olgppnt i D rom
F 00@“'811&; t@ plassna demsity3mpstdedncrbased hi the edpeaf thichweafer such that a
et Gige ngﬁft of ﬁbl?ﬁef%%r enératedcat tne edge of fe %a?ergﬂiqr% CHle second

lagenera J]las an at| 0 at er

thé’ B3 SPYEs Cotf havinga 81&3 agrga sﬁ%mtbra&ths efgnplithe waigs isgnounted to
thleheplmimmagmr Thereafmﬁhté etchingGrme F grpratﬁﬁa chamber
po oducts.  For e
Db S, 36 bedila BRoRi sl o rsgerf?rafre?;f? eb' s ks

[51] F CH3F, CH2F , or C4F6 etc, and 2 generally has an

&ﬂ% tQal & i’?l&"’&g [49] If the F/Cratio of the

I Nng gas the first plasma source coil is
[52] rro untAscpparent: from pleaboree deiseniisom, the padsent if@Ation fs aphlicableGo not

ra I
e A il SRR g i
Alevigesand processes in g rrﬁvqmerage@em ﬁ@rawot@ctor
[53] pr ev eﬂdﬂlougleﬂtalpmfﬁrdimntboﬁhﬂéht@éﬂhé piesdnit mvenmma&retasau disclosed

A 01l s

ha\ﬁpﬁgma, addrtwps andhaabgtitnons\argpossible, eutareparmg fuafnethe scope
| S and'Bpiit fdhd BivédidnRk a&%s&ﬁﬁ'm@éccoﬂgﬁ@?é %E'ﬁs the
|

et ching process using the plasma udi ng
the first plasma source coil is perfornmed at step 650.

- [54]
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[41
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[50] In the neantine, if the F/Cratio of the etching
gas is high, the second plasifi source coil is nounted

W@zﬁtﬁﬁn&ﬁ@smﬁ chanmber at step 640. If the Flglﬁﬁ%#é ;000860

he ‘etching gas is low, nore polynmers are g
Therefore, over etching occurs at the edge of the

wafer, resulting in the ocguryence of a CD. |In order
to prevent the CD from oélalmﬂg, the plasma density

nmust be 'Ta% d%at the edge of the wafer such that a
| ar ge amg’un $e generated at the edge of
t he waf eiahambneb (fbedefming wreactioh sppdexapablesafifonsing pldsma by a

having. gddilla R BReAG BAIL, o ln bR S, OF The waler

is rmuntﬁdto t he Iasmaca fter, the

et chi ng?* F‘W’e%"é“‘i%f’ grange mnafh?rﬁmeﬁ Aprineluding anit evifsgrranged to
t he secavea mtﬁewnnmewnm]ug m:inberS“xﬂ Qﬁlﬁﬂ&m dsifk a prIBtermined value

650. [ANpE-) T nL .
fromtﬁ%ﬂ above e(schl ?%‘lﬁ& E%/tg&’ V‘?‘Hﬁ?@%@ﬁdﬁ {’% 15
appl i cabfligativs ofithe ﬂumbpyoﬁlmmbcmpomngmlangmagqslmmthan
chanber«2Fcdllowsgy thé tfit 8iREHe e?t!éﬁdéﬂl fidtn Qcé’xﬁér' b‘ﬁE thcih has a

d fi
1ol o OPeHbsRoR R oloftepatpid ol he s oo fo e spirally
pr ef er rasingadalotigritcambérendesf ficoentet bushitgnédch thdt @eeplasma is
been dlfgﬁﬁ&ggqmtgﬁuohﬁ)&gtmtlve pur poses, those

appreci ate that various nodi -

skilled i he

ficati Mﬂﬂé@a} %@%ﬁ%&%@a& wibjaltis anmanged betpoersth deme of the

Wi t houtchaiabarbody and the plasig sewedoil, didlovdlapd Witk n LG of the wafer
i nvent Wﬁ@%’%ﬁ‘ed i n _the acconpanyi ng cl ai ns.

[54] 1 B 84ET/ KR2005/ 000560 C ai ms [ 1]

A pl asnkheplasmp ehambergedosding fo elainh hdereih debyedpobushing is formed

def  ni 1 aRoradidrg@lymiRARSeCARRIAe Of forming plasma by

a side wer exterior wall, and an upper done;
a pl asr%ﬁéﬂ'ﬁ? BT $OmpTSiE ed on the done, for

i ncl udlmgamhmbodpfdrsleﬁnmgragag:nb@ spAeavs aBleIQif ﬁlgﬁﬁaibya
turnin te u3|n redet er m ne
val ue Y %gﬁearlow%n?xgﬁﬁ %Wr"e“d nge a‘é‘?e bot h
posi ti \?€P lasmasgeree coibarangad on the domda ngluding aqflurtitity of unit coils

nunber h@v‘lmglﬁlplurﬂﬂybﬁtuﬁﬁﬁéﬁﬁrﬁ ling to an integer
greater_,than ng the unit coils to be

ext end e he Rﬁl{fgﬂ Bk wist cils e etended fram acenter busing having a
pr edet. @rﬂdmuﬂdmechr:hﬂms ae sﬂrzﬂl@ﬁtcﬁfndl&ﬁfng,a cﬁeﬁnﬂaﬁ‘éﬂwﬂoﬁ the center

o Tounp 1A 2 Byt ol RSNG00 o ety one

pl asrmthf@ digianee be Wﬁenh&af@mtﬂmdsba&nm and a

cyl i ndfhe Elasrﬁkl msmmgw dim re'u§ Eﬁ'  arranged to
bet wee ne of .the ody_an ep
sour ce oe etgeﬁﬂm&gpg ﬁ@“& ¢nmnedva1ue
di sposeﬂnme(’bén}(eﬁxere “talt aﬁﬂéfb’Eareﬂ)Bﬂhp'Bbﬁv@ , GRRATEs
?8? or gm&@e 6t (8 Mintber YPGhE CBid &%’egp%%ﬁmb 1 h I mgeget greater than
“2’!.
A plasma chamber comprising:

a chamber body for limiting a size of a reaction space capable of forming plasma
by a sidewall, a lower exterior wall, and an upper dome; and

a plasma source coil arranged on the dome, for allowing a plurality of unit coils
having a plurality of turning numbers to be extended from a center bushing
which has a predetermined radius at a center part, and allowing the unit coils to



of a ceram c or polyner-based material. [3] A plasma
chanber conprising: a chanbei?body for defining a

‘i(?%%,g%@?sgspace capabl e of formi ng plasma by aPCJAIﬁ%Z_OOSIOQOSGO

[6]

[7}

[8]

[91

[10]

[i1]

| [12]

a lower exterior wall, and an upper
and a pl asma source coil arranged on the done,

i ncl udi nit 0| | s
pl ural |l#% ﬂ?lﬂ)t ur ng%ﬁﬁ%%élf%umrc fr{ﬂ'f ?F&‘PESPB?‘%?% tu§/w81‘°h’ as the
unit c dmllt§08$ ere agergeddn afdireetion fmma eenténpaitrog alveaférig am edge of

pr edet ghérvaReg arcﬂﬂm& from ele%atde% my'ﬁ%r@ds&ﬂ Yuéh that the unit
ci rcunf er,ence of gepcenter a_di st ance

bet weerfoUs W&fﬂfé‘?ﬂ?&é‘ WS ﬁnﬂéh%ﬂiiﬁénq Foraed i the rgaction space-
than a 'Bles[ﬂama@hiuab@mmrdmgaé elaint 5 learein ek dnfitecoilo aw. ananged to

[4] The,qp4 QP@e@HﬁH@@{uﬂﬁggﬁﬂb&g‘ t’gal&thgne% zo’pm finined value

t he Unlt co are ave pre

t ur ni n@fRaRisdb/m){wherg “ay F‘!ﬂ ‘& aresbaothy pesitivedutegers and “ﬁl” is

val ue  indicative ofithe naabe) of( wiNedolls cérrespodingXo aﬁ'iﬁeﬁ&tgi’eater than
p03|t|\4§,,| ntegers, and "m' is indicative of the

nunber Of" unit coils corresponding to an integer

gr eat erAm@ﬁﬁdfoﬂemlﬁgS?rWﬁfeplcmmmﬂBEpsdonpr| sing: a

g gagg Ie a) B B 2ot 'ohl}} atafgtgﬂplﬁlﬁd gofirceh oﬁ‘n{ ?ﬁﬂi h%sﬁﬂ%ﬁsity atan
exltoerl ‘?A%ff‘ﬁ ﬁg’r‘gm &E%Je&hea%:ﬁgp a%fPﬂjd%lSﬂ Wﬂ%gﬁ%gfthe

coi | awaergad also atsheond qrissmafsotirca lobibini wigickthelplesatal de)ls1t?1f at the

¢SS AR B B 5B Gl o

pr edet &al§thed radius at a center part, and all ow ng

the uniby d@c@nﬂuﬁmg Gvhbiher HOFAO@GRRERDPIRTHERA BRAUARASEA is high
be spi rah}é% arranged along a circunference of the
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to an %P&@e@&l ahde wafer, a distance fromthe done is

gr adual | ncreased, such that the unit coils are

arr angé‘él1 dhe B ratio islaw; pasfosmingan atehingpreesss Rsing the second plasma
reacti gours®ésie. [ 6] The plasma chanber according to

claim wherein the unit.coils ar ranged to ha
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gas has a high F/C ratio; and
if the F/C ratio of the etching gas is equal to or less than “2” determining that the
etching gas has a low F/C ratio.
The method according to claim 10, wherein the etching gas having the F/C ratio
greater than “2” generates less polymers acting as by-products as compared to
the other etching gas having an F/C ratio less than or equal to “2”.
The method according to claim 11, wherein:

the etching gas having the F/C ratio greater than “n” is indicative of an etching



b) determ ni ng whether an F/ C (Fl uorine/Carbon) ratio
of the etching gas is high ® low c¢) if the F/C
oNi gh, performng an etching process ' e
W@ioh@od‘t?sa source coil; and d) if the F/CP%?{EE%ZO{'QOM%O
| ow, perforn1ng an etching process using the second

pl asma e C ing, to claim
D el il leape pepe (a0 CF, CoF, B
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[9] The method according to claim?7, mhereln t he
second plasma source coil has a convex-type structure
wherein the second plasma source coil is nore convex
in the center part than in the edge of the wafer in
the direction opposite to a chanber body. [10] The
nmet hod according to claim?7, wherein the step b)
includes the steps of: if the F/Cratio of the etching
gas is higher than "2"determ ning that the etching

gas has a high F/Cratio; and if the F/Cratio of the
etching gas is equal to or |less than "2" deternining
that the etching gas has a low F/Cratio. [11] The
met hod according to claim 10, wherein the etching gas
having the F/Cratio greater than "2" generates |ess
pol ymers acting as by-products as conpared to the

ot her etching gas having an F/Cratio | ess than or
equal to "2". [12] The nethod according to claim11,
wherein: the etching gas having the F/C ratio greater
than "n" is indicative of an etching 12 WO

2006/ 004259 PCT/ KR2005/ 000860 gas i ncludi ng at | east
one of CF, CF, CF., and CHF ; and the other
etching gas having the F/Cratio |l ess than or equal to
"2"is indicative of an etching gas including at | east
one of V. C5F8, CH3F, CH2F2, and CAFfi



