WD 2005/ 029553 PCT/ US2004/ 030430 METHODS FOR CLEANI NG

A SET OF STRUCTURES COWPRI SING YTTRIUM OXIDE IN A
wOLABMABROCESSI NG SYSTEM BACKGROUND OF THE | NyENTISEIN4/030430

[ 0001] The present invention relates in general to

R R

[0002] In the proceSS|ng of a substrate e.g., a ;

sem conduct or fhﬁq as one use
in flat panel Ir[{g}irmnu gffu I ng, ﬁ@:&a is often
[00@kipl oye drhe/pseqeaf ixwemfont 1BRItR 0 §aRSAING sWfstrateSHARI ARt g
qQr deposition, plasma enhanced chem ca

m cal
tec E)@iesa%&%? rigHar gy etheds fo’(/‘élﬁ@?m@é%ﬁfﬁf@ﬁme&?@m}m?l@g yttrium
magyﬁgﬁﬁl Rocdsiif %@é{]rate is divided into a plurality of

rec angul ar areas, each of which will becone
[00@A] i nt e@n&heeptocfvssmgldf a siﬁbmzrates algs tarsatnécondudtbewafer or a glass panel

e b G RO D BB Tt e R o igos PRatembloyed. © As par
of theRBOsEkihk @R ) shﬁkh%fec’(%ﬁeﬂqﬁalf xQ{pr @ép%gf(tl'bh Cﬁﬁsn%’éﬂiﬁﬂ@é&t chemical

thereon. [0003] In an exenplary plasna process,
vapeideppsitien physiedawper depokitian,tetd. hfo[r iekamplf, thh aubkma’&ads divided into a

uch as or.esi mask
oG THEA, S R Ry R SR e ol it The
subsietER tthenqirycdsﬁdmﬂ&@enéﬁ@lﬁs‘té:‘gﬁ iR hich RAtetidle até’k@%{lyélﬁ Gemoved
r to becone exposed he substrate is then placed

(etChwggar& %Fé’ﬁﬂteﬁr(é%st}% i pra e o elgczighlseomioaents timpenm:
00,0, s SR RRER s BN i s o

har@asdaem(l}swg (1 e. CAEB as @%Gtor@kﬁﬁlasﬂ'ﬂﬁﬁ to EcBingCiATEas @ZEéHardened
He , NH3, SF6, BCl13, Cl2, etc

crmulfign i et SelsGBEY ROk CRNERIFS AR BESRIBERAE bver i eame
exp@ée@s The btbsBhels BERPIRAI A £ ﬁsﬂg &@ssﬁ%b LhdtLo F\g@% te
5 Bk e

A pl asma processin yste ce po t's
suppdrbstrugtuee deppEsing d mamo-pole or ht—po]lao eledrodeacaed afchtlbie

' ||
AprRe T B RO B st R ok st by Badcts SRR GEN:, 0,
Ar, JRIEE,H LNy SEH %aq& T BDLACESH ﬂacvemmmeedﬂaﬁfb%r éﬂa {8k to

et chant gases g carbon, fluorine, hydrogen,
fornn p plegge it etghygm;se aregonf thesabstuate. si | i con, bor on,

I n rommajerials in the s tra
[00(?4h o?(r)lr e asma quce%sg}g sysﬁg%@ﬁy alma Pfoélﬂgﬁp&g’ﬁﬁﬁf ﬁ]j%gre d%posfced
on th¢ indatiod Hﬂlrf:ﬁie@ o] the@PlashiaQiFo EdsiHE bybdrh MRh&¥e| i Ssitdlatdbdherally
the plasma proceSS| nq chanber i1tself (e.g., aluninum

comgiggd of organic gnd ingrEasic biiveodyelgeeBeraied iyt lastaaibewsessrfrom
matér?alssfﬁrtfl@&%ﬁan\f"gﬁﬂs Qe %h %al%laﬁ 'ml%hne alﬂ%rohg%ﬂ Cn1‘c1ro Igqen oxygen, argon,
xenon, silicon, boron, chlorine, etc.), from materials in the substrate (e.g. photoresist,
silicon, oxygen, nitrogen, aluminum, titanium, etc.), or from structural materials within the
plasma processing chamber itself (e.g., aluminum, quartz, etc.).

[0005] The degree of deposit adhesion to surfaces within the chamber, and hence the
subsequent degree of potential contamination, is usually dependent on the specific plasma
processing recipe (e.g., chemistry, power, and temperature) and the initial surface condition

of chamber process kits. In general, organic bonds tend to be very strong and adhesive (i.e.,
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from plasma processing structures, may also attack yttria and cause substantial corrosion.
This damage may be further aggravated when etch deposits on the yttria coating react with
ambient moisture to cause undercut corrosion and delamination.

[0009] Referring novs} to FIG. 1. a simplified cross-sectional view of a plasma
processing system is shown. Generally, an appropriate set of etchant source gases is flowed
into chamber 102 through an inlet 108 and struck to form a plasma 110, in order to etch

exposed areas of substrate 114, such as a semiconductor wafer or a glass pane, positioned
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"below," which may be employed herein to discuss the spatial relationship among the
layers, may, but need not always, denote a direct contact between the layers involved. It
should be noted that other additional layers above, below, or between the layers shown may
be present. Further, not all of the shown layers need necessarily be present and some or all

may be substituted by other different layers.
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[0017] These and other features of the present invention will be described in more
detail below in the detailed description of the invention and in conjunction with the
following figures.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] The present invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings and in which like reference

numerals refer to similar elements and in which:
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[0025] Structures within the plasma processing system are commonly protected with

a ceramic covering, such as anodized aluminum (A1;O3). In addition, structures are further
coated with an yttria layer to provide further protection. Both the anodized aluminum and
yttria layers, however, are porous. Yitria, for example, may have a porosity of 4%. This
means that some byproduct particles are able to mechanically pass through the layer to the
underlying stratum and cause corrosion.

[0026] For example, as the interior of plasma processing system is exposed to the
ambient atmosphere, some degree moisture (H,0) may enter. This moisture may react with

aluminum chloride suspended in the organic deposits to form hydrochloric acid (HCI):



art, that the present invention may be practiced
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[0032] Yttria layer 304 1s generally applied to anodized aluminum surfaces within

the plasma processing system as a plasma spray coating in order to protect surfaces within a
plasma process chamber. Micro-fractures 312 and 314 may allow ambient particles
penetrate to the underlying anodized aluminum stratum 306, that may also be porous, and
reach aluminum layer 308 (e.g., Al16061-T6).

[0033] Referring now to FIG. 3B, the simplified diagram of FIG. 3A is shown, in
which a hydrogen pocket is formed. As previously described, water molecules 311 and
aluminum chloride 310 suspended in organic layer 302, pass through yttrium layer 312 and
anodized aluminum layer 314, and react form hydrochloric acid. This in turn reacts with

aluminum to form hydrogen gas and more aluminum chloride.
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eposi ts t at adhere to sdrfaces
craokh avyeiso Herobgenved ah yittideoating sedaas. @othiginmdy peel uffidak kythe

undgBEERTOHonn s PSR g e SaRu bbb e e nayrs (1 scumbton of
hydR$ZeN 8ibb1ss iﬂﬂeﬁﬁ{% (BIREFhYBtiorCs €Rki08Bn uE S @ﬁﬁgas AlCls.

rel atively stable $tructures. |norganic
[003dnpr i s Refersiogamvds HlGks aadlmpilﬁ@drdlegﬂam $Inbw1ng1&tepsnﬁay CIeamng

l eact es 311 to creat
yttn%m oce)tge?n t%l gthg Se]tv&)c(?é]i]ar{)%smal pgo?eg?gg B, asccordlng to one
emwaﬁ@mbrmeaﬁ@éﬂt@ﬁ AUhaRGHF e d sAbwWia READISAHI RESSseWhdniaNsteps,
t he pl asma processing Si/St emas a plasma spray coating

other step se@ienees PRy else Prignahadean yifrium aoated sruetures praoplausa
Mcro-fractures 312 and 314 may al | ow ambi ent
pm(%g%ﬁlgﬁ €S penetrate to the underlying anodi zed

[0036] umi nunTs4 n@i—uml&ﬁlnﬁmaﬂﬂeﬂtthérﬁmoairs & BPopsl 18WSsohAdd comprising
reach al um num | ayer A16061-T6). [0033]

an ORKHZy UGH 3k Blale.it FIFE40%BIH QW@SE‘?%f fheilavengipaghe pelation
comphies %ﬁvéeﬁl MY lafd alﬁﬁg §5%aofgﬂéj{)ﬁgfz@r p]?lcalﬁgfhlef gspgcit 1of the

or me As previous cribe wat er nol ecu
inveatidn, thé¢ sotiinomeaiyroses detw@&@am pevided abouid0gant theloxydizer. In

anohcpRE L B sl e e Bt 02 PP S

0037 S i N WH® ¥R, ShdMttld
003 o oan ot Sk el R, OB Y 0R90-procuce

dep@g¥/ &JMGWAOMS@H@WSSL]MR@&?IBWME] ynsedwitloDE(d8-i08iZed) Water, and

f 3B | [ whi
ariel bR ikl B B e, Bt BBcictle e risERs e
ultrets@m‘bﬁlley Plehri¥d with 5 UBRbRYehgdnt, ¥uclH @ BR@iong, 4deridiREDy
above it 320. Blisters may occur on yttr| a coated

mecBeiiealbaybhed ahstep 608. cT%%@CWIS&hWGE@VQ@ &riomidg keyfone reagent,
nnsé’cﬁ&/{th 3)%3)9}5‘ 0?&1 %%551{ @ﬁ&fc'by %ﬂ&%{f gne@as pﬁ%tepoi lfO d["ﬁ% s{ructure 18

rosi on.
rinsebatdr mhcﬂiaﬁd:aby ribbed féihtanrascobd)) sMEMﬁBd}ﬁlbpﬂ ﬁld@flol at step 412.

gen bubbl es. and pressure, (2) accunul ati on of
Thlsc% %é’ &PWB?%%‘H@CQ%‘W as Al C13. [0035] Referring

[Q03'8ﬂ’w to "_Ilh@‘strﬂctu?e i R drfe 1§ S LhAGE AT B0 Ren 3 56RSoh @ntaining

eani
a mixed strong aclds (e.g., ~1 minute), at step 414. In one aspect of the invention, the

strong acid solution comprises hydrofluoric acid (HF), nitric acid (HNO;), and water (H,0).
[0039] In another aspect of the invention, the solution comprises by proportion of
HF to HNO; to HyO (e.g., HF:HNO;:H,0) between about 1:1:1 and about 1:1:50 (e.g.,
between about 33%:33%:33% and about 2%:2%:96%).

[0040] In another aspect of the invention, the solution comprises by proportion of
HF:HNO3:H,O between about 1:1:2 and about 1:1:50 (e.g., between about 25%:25%:50%
and about 2%:2%:96%).



yttrium coated structures after the service in a

pl asma processi ng system according to one enbodi nent
wohodsiedssavent i on. Al t hough FIG 4 shows a si nmpCrtisem4/030430

set of sequential steps, other step sequences may

[oo@_.F SO optrh ARbth¥ h&ABS WelifivdutTbh, QRS S€luBbd strhpHis@s by Broportion of
E sma  processing system 0036 I n a non-obvi ous

a0 ehabowt t llé‘k&ﬂﬁé jagoy 0@%(@1 ©%)-a sol ution
[OO&Egp;;ZEI%[% strﬁ CeIS ?Iﬁeégdr 1}12‘1%1%9(% ﬁ?iths’ﬁs%%telg%né b8 él}pg ﬁlt!ﬂ%d inert

gas, hettep e 6. abheittricfife antleiabgoseB3(0% weakt itﬁdl@&d)ldtldlﬁ(CHJGOOH) for a
anot her aspect of the .invention, the solution

substaally deng ssiofde 8- abdminwiehFksier 4Hbun oBgoawrEck gfdhe invention, the
weag )éinqiczs%ﬁutlolnrls 2QRRLDRT Iﬁ‘tﬁﬂgtﬁér 42 ectt %?tﬂerlﬂ@é}fﬁbﬁ nthf: 8&%%1{7 ]ac1d1c

ion conprises abou 0% o ox1 di zer
soluthhn Icempmﬂsiﬂﬂn athde 2%t toabbuir 0% sf ﬁlecsbmnal[rl gnothdvlasgect of the

Qose uct osits, ep,404.  The , .
inveglpgde, e O SHIHER BoBaiSes i SO 2R E2bpHass of theagjution.
In aﬁ@cherasp@dﬂ @fﬂeﬁh\e&ueﬂ the ivchit 841K sbRBGh c@ﬁ?nsésbﬂ?d?n @out 4% to

trogen, at step 4 06. The structure is
aboutlﬁt%aﬁdfﬁlsohltlloy cleaned with a keytone reagent such as

et one, er| 0di cal
0088 ¢, 0a e b8 8 BiienthanRE HAPU k. pRO A fitered inert
gas, Iﬁey&pqureagent rinsed with DI water, and again

dried by a filtered inert gas, at step 410.

The
[004¢] r uct urlheistructurenis é@pnan@ph%@hlé)hn@hpd yflth@awélﬁﬂw s¢jutien for a

at step 412. This
Subsg%@%ﬂg g 1%’%‘E’c‘ﬁr §p ?ge“gmgé) %{esge‘ggg‘}y [0038] The
[0048]r uct urlg ons afgeenoftthe Biveytione diraalkatimk Isylutioh bedlprisds Anmonia
sol ution containi na_k a_m xed stron}g acids (e.g., -1
(NHORL: yjdrogan nerexade 02). god Watea sl of the invention,

[00ddje St ARGoMe e%gé&' K&e)q’ﬁv%%igﬁrﬂé @élugzlﬁg 5‘3@&&% 'rgg ggfao?%on of

HF), nitric aci wat er
NH@ﬁttdﬂHJQOaEdéﬂ (ecd., NHeOHrHﬁhth betweensbbut 1:011 and about 1:1:10

G gH%”&Fq'eEe 3B P g amuaor 2 Hou 101800

[0047- 9. .  RRLUGEE ABSHLT BRMIUB3Ne wqtlép@&hpnses by Proportion of
2% 2% 969 . [0040] In another aspect of the invention

NHiOf: Ie6): HOobeteosrpatiovt b: 1 Hyandrabput 1:il Sriegf, betireepbautH20

0 1:1: 50 , b
3 RS R AT 206 206 9696 7 e o
[004&?05/ 0298%30MR6r 458A QP M D2 0hHn] B 441utibA canpiiss byds@Retion of

the invention, the solution conprises by proportion

NH§H:H40, i®3ahqet 1 32 Getgobott 25%:85%2Q6): about
[004?9]/o 2% 961’@6 structure is then rinsed with DI water, and dried by a filtered inert gas, at
step 426.

[0050] While this invention has been described in terms of several preferred
embodiments, there are alterations, permutations, and equivalents which fall within the
scope of this invention. For example, although the present invention has been described in
connection with gas distribution plates of Metal Etch 2300 plasma processing system, other
plasma processing systems may be used. It should also be noted that there are many

alternative ways of implementing the methods of the present invention.



[0042] The structure is then again rinsed with D
water, and dried by a filtered inert gas, at step
wa6a0s/02ss3st ructure i s then exposed to a weak acTaisen04/030430
solution (CH3COOH) for a substantially |Iong period
[0051(]e g., A&\panf%%@y Bpt)ae nﬁ&ﬁﬁmﬂl%g médthbRIGEc18HREEscRbydrBeucts
I'nvention acidic solution is acetic aci
from larseta:fcstﬂuemrmypaqmsmg yithiem axidmini aplasmdpropessiigSysiene

.Sol ytion conp s from bou ZW 0 _ab
Addﬂg%qqi aflyantages, Iﬁ’h{ﬁeﬁ@?“%l& Xlre H € use | é’ﬁ{?ﬂ% }9 flﬁrﬁggmg acids
in thé"ﬁ@éinﬁ%%ﬁ:@sssﬂo!ﬂngﬁ& tRONRIFUISES of {iiakeide o%%eﬁ etradioteb within a
% of e solution I n anot her aspect of the
plasniaeptssiog, systhia byonininizing Yitriiglogting prosigrpriddwspoteigfly

about, 4%.t. 0. .abqut 5% of [ 0043] The
imcrefR e 40 B R e pb R ABR s D acer. and
[005Z)r i ed biaving distRE&DeAehpldry eglasdm&tnt@hﬂﬁhélﬁé’si rdoﬁ@&iﬂ)dlﬁcatlons
The structure i s then nmechanically rubbed with a

and variRGens a2 bt wede i the disglosed grabogimpas | ﬂieéﬁaalalé’rgﬂ‘&&hm the
t 4 SOrhel one aspect

subjegf r epiri e i Bl B o oo
ammonia (NHOH), hydrogen per oxi de (H202), and water
(H20). [0046] In another aspect of the invention, the
sol ution conprises by proportion of NH4OH to H202 to
H20 (e.g., NH4OH H202: H20) between about 1:1:1 and
about 1:1:10 (e.g., between about 33% 33% 33% and
about 8% 8% 83% . [0047] In another aspect of the
i nvention, the solution conprises by proportion of
NHAOH: H202: H20 bet ween about 1:1:1 and about 1:1:5
(e.g., between about 33% 33% 33% and about
14% 14% 71% . [0048] In another aspect of the
i nvention, the solution conprises by proportion of
NHACH: H202: H20 about 1:1:2 (e.g., about 25% 25% 50%) .
[0049] The structure is then rinsed with DI water, and
dried by a filtered inert gas, at step 426. [0050]
Wiile this invention has been described in terns of
several preferred enbodinents, there are alterations,
pernmut ati ons, and equivalents which fall within the
scope of this invention. For exanple, although the
present invention has been described in connection
with gas distribution plates of Metal Etch 2300 pl asna
processi ng system other plasma processing systens
may be used. It should also be noted that there are
many alternative ways of inplenenting the nethods of
the present invention.



8 WO 2005/ 029553 PCT/ US2004/ 030430 [ 0051] Advant ages
of the invention include nethods for cleaning etch
woyeprspdessBs from a set of structures conpri si RGT/US2004/030430
yttriumoxide in a plasnma processing system
Addi tional advantages inguggusubstantially reducing
the use of potentially damaging acids in the cleaning
Whapisetamsd i9r ol ongi ng the useful life of yttrium oxide
coated structures within a plasma processing system
by mnimzing yttria coating erosion, and by
1. Poledplaghh Yrocksalenstemnya ftthod &l rdmoinkhecpdBsiticles from a set of
processi ng process itself. [0052] Having disclosed
strucatemisicRId{ngeBRE pEAe.COBMESIEe best node, nodi fications

angd varli ' j : BT £ first

B T BB o AR vt o
pericglpi rit of the invention as defined by the follow ng

claims. 9 20Q5/ 029553 PCT/ US2004/ 030430 CLAI M5 What

i sreﬂoé’il%ﬁ\ﬁ)?t Og.smlcﬁur S %P%i‘sﬁ%fl bYWy system a

et ir%fsrifd,es%w{r NGcRir&ad aQbcRIbltHo8Indli @AY 8 kePbnOfeagent for a
structures including yttrium oxide, conpriSing:

secorkpeasddig said set of structures to a first solution

i ncl udi.ngg an qxi di zer f&r a fjrst cf)eritod;, r enovi ng

s af TPUERE H1d 83 Of STUFUES FPEiRIhIEORY YUPHhARY i on;

eX REhAc 3R irdbsiRE a 8lirfik o 6iill seSofisGuatubRGatita S@ldubivgion
~ _including a keytone reagent for a second peri od;
includérena fireg seiif @cide for@fthisd peréadir es from said second

sol ution; and nechanically rubbing a surface of said

set of structures with a third solution including a
2. i mak nfefiiodadf cddiindls filrtHer tnclidinglthestdpedf: 2. The net hod

of claim1, further includi nl%ét he steps of: exgq?(ﬁi n% )
sapEposing wid st pigtrughees to@ fquih selrHon mclnding 2 ssqend 3qt REacids for
2 foltHIPSe r&dal§(§_t of acids for a fourth period; and

exposi ng said set of structures to a fifth solution
i nekpubinygsaid det pfstreatretb adfifidasdlugm holuding a first set of alkalines for

a fifth period.

3. The method of claim 2, wherein said step of exposing said set of structures in said
first solution for a first period further includes mechanically rubbing said set of structures

with an abrasive pad.

4. The method of claim 3, wherein said step of removing said set of structures from

said first solution further includes rinsing said set of structures with de-ionized water.

5. The method of claim 4, further including drying said set of structures with a filtered
inert gas.
6. The method of claim 5, wherein said filtered inert gas comprises nitrogen.

10



a fifth period. 3. The nethod of claim2, wherein said

step of exposing said set of structures in said first
weabastoegss3f or a first period further includes PCT/US2004/030430

mechani cal Iy rubbing said set of structures wth an

7. abrasin@h@Bef cldim G, Wench®h Bad sRb oFleRpdBind sal&dt 6F Sinfolirss to said
step of renoving said set of structures from said

secomidsetutien for 4 tpaond paried fuither| ineludesralerainggaisictioseruchres
res wwth de-ionized water. 5. The nethod of
1ﬂn%$éﬁ§$4 further including drying said set of
structures with a filtered inert gas. 6. The nethod

of claimb5 erein said filtered inert gas conprjses .
8 ni t%g@%}wdmfv@mbdéyewg 8Her saehstersobopreing 434 syt ofpfyctures in
s TRl o Bt Byl Bl i oy
rubledouitidarpdceolod. f urt her i ncl udes cl eani ng said set of
structures wultrasonically. 8. The nethod of claim?7,
wherein after said step of exposing said set of

9. StrHRLHERS] bitlaifif8,dvIREGR BAdSRPWr&Rofiak s@d 38T Rfuctures from
period, said set of structures are rinsed and

saidrpgednalsobrionyfurthe el epirinping said] ssoplcitruc@res wigh deidnaagdofater.
claim8, wherein said step of renoving said set of
structures from said second solution further includes

10. I i Bienfethed 6f d&in Dfwikkdib ShidoREdir! faidl@cbRniAbnVedie third
10. The nmethod of claim9, wherein said oxidizer, said

solugigp.omd sgist fguyth soluden eprepisedl2Qsol uti on, and said fourth
sol ution conprise H202 11. The nethod of claim 10,
wherein said oxidizer is about 10%to about 30% of

11. saiThe mabeddf daihut0, evherel2 said logidiest bwoaboaf 1@ ad abclit 30% of said

erein said first set of acids conprises HF and is

sec c?ﬁﬁmo?%to about 33% of said third solution. 13. The
nmet hod of claim 12, wherein said first set of acids
conprises HNGB and is about 2%to about 33% of said

12. t hiThe sethod phelaind 41, whsecimedifl dulstobt of agidncaBiprivdsdille amd is about

ai.d ngd. set..o clLds conprises CH3COOH and is
Z%E{)oW?gg/(g’togsﬁgélﬂféﬁog’é}&% said fourth solution. 15. The

met hod of claim 14, wherein said first set of

al kal i nes conprises NHAOH and is
13.  The method of claim 12, wherein said first set of acids comprises HNO3 and is about

2% to about 33% of said third solution.

14.  The method of claim 13, wherein said second set of acids comprises CH3COOH and

1s about 2% to about 10% of said fourth solution.

15. The method of claim 14, wherein said first set of alkalines comprises NH;sOH and is

about 8% to about 33% of said fifth solution.

16. The method of claim 15, wherein said fifth solution comprises H,O, and is about 8%

to about 33% of said fifth solution.

17.  The method of claim 16, wherein said first period is about 30 minutes.
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about 8% to about 33%of said fifth solution. 16. The

nmet hod of claim 15, wherein said fifth solution

woaopriness H202 and is about 8% to about 33% BETABRM@4/030430
- fifth solution. 17. The nethod of claim 16, wherein
. Sapfk LEfSh oPELIRY7] whabRUhid3Rcsd piBe is dfou©minutes.

18. S ons BBl PR PR o RR is ol Oty
17, wherein said second period is about 5 minutes. 19.
In_a plasm processing syste net.nod of re ihg a

19 gol hiagR DroBTB ey PR TGP UL B (PRGTeh T & 5ot of

struchirtd bR WL OARE, IcdhpisingXPOsi ng sai d set of
structures to a first solution including a keytone

r ecxposingfseid st offstriugturgsde pdist splbitioviinrduding o keypngreagent for a

strgou_t ures fromsaid first solution; exposing said set

Bf'Srructures to a second sol ution i ncl udi ng an

OXfehcaig Safdt sebof Saraies freii saill fisegodvtiong sai d set of

structures, from said second sol ution; alEHj mechani cally

r uBEIOSEE Sl et lcirupiresdp @ seeandspludiop iralyiag appYidizgr fora

' olution including a first set of acids for a

Seco{](ﬂkérgpd;eri od. 20. The nethod of claim19, further
i nedmusimgsaihest of stpsctwts frespmasi segosbsoduteet amd
structures to.a fourth sal ution jncluding.a second. set
of msehaRcAlly Tbbing &5t %eﬁgﬁwéa?t @ﬁﬂu@%ﬁsgﬁ% g gobpn

inchiRfingSh FibE L o8 ScillOFR althikd Peril, Ut i on i ncluding a first

e Dgiel%ggog1 al kgl icnles fgr ' ab?i fth period. 12

first

20.  The method of claim 19, further including the steps of:
exposing said set of structures to a fourth solution including a second set of acids for
a fourth period; and

exposing said set of structures to a fifth solution including a first set of alkalines for

a fifth period.
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