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The chamber wall of the conventional PLAD system may be made from aluminum, as aluminum is resistant to

caustic process gas and as aluminum may be easily formed into desired shapes. The dielectric window, meanwhile,
may be an Al,O; dielectric window. Aluminum based chamber wall and dielectric window, although advantageous
~ in some aspects, may serve as sources for metal contamination. For example, materials from the chamber wall and
the dielectric window may be sputtered during PLAD process, and the sputtered materials may be introduced to
substrate as undesired contaminants. To reduce the metal contamination, the PLAD system may contain several

inert process kits designed to shield and protect the chamber from the process to reduce the metal contamination.
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2. SUMMARY OF THE PRESENT INVENTION

The present invention provides a set of plasma doping process kits used for semiconductor material processing,
whereby the set of plasma doping (PLAD) process kits are capable of shielding and protecting the interior surface of
a plasma doping chamber from deterioration and unwanted particles, condensed contaminants and metal dopant

materials generated in the chamber; the set of PLAD process kits comprising of;
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discoloration and stains. Measurements of the (a) chamber shield liner, and (b) cooling baffle plate surface

roughness and coating thickness are then taken and the conditions of the silicon coated aluminum process kits
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(d) Poly-silicon Process Kits Post-cleaning - This is a post cleaning method carried out to remove particles after the
texturing operation. The method generally includes immersing the platen shield ring in hot de-ionized water in order

to loosen particles that may be trapped in the platen shield ring. The platen shield ring is then immersed in an
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consurnedsvastagwusly wmevss thatogaanio indieani grd mestllimimppiity Qyreroflusts Wigpys daragioe e Apeinal
Syst em prbdass &t dhhatekiflior sirfaée chSrﬂﬁ_E)@jZ Tihi3 W fuirtBdd offeh\eordliaB g ClRifiblé AR Senit Hi@ns to

or gan IC tta; &Qgrl‘sgterﬂlq al?ynagnd rrrnea;u%ll PEAb slflr | tv¥11alBXIpr er%rl'rlr?aglé # cEeQ%UE ddraatrm‘p Q?Itf
ori1 gl nal process ﬁllt material or S ace no ogy 1S WM

of f er acptimplisatidmeetlegiyaness 4l dmireved wafeefablilcetiu@ rprodn%lalﬁs Iny gsdigipn toj an lteernseiﬂ@mem the

qual it %/cle"&ﬁlﬂ? éfﬁ&lbmlsz@ tfmm@%ﬁuaprésab invénkidn, m@nﬂﬂfaﬁ:ﬁﬁﬁ@iﬁ&%&&fsﬂcﬁd RN easeaNnd
rate o

t ffect
f abl’ i c aﬁ:lli %rill TBP’I%EH ugtpr({(;FSf kits Fansl}/e}dtglf taI%OUS prI'IO(}éSeSC(F s[?lereafgre Lr&n‘Pmp? n{eﬁ{m\,\qguse énr\]/Fnrt]lan

1 on ovene e
ef f ect dogingsssicagingripee 1(9¢yela nienglg mweocésp pields antl hlecegr (Elslémndlpﬁ‘ﬁmmmc@ achiev@fasifraimeta-i ng

time angieRsboostdktdiRr A8%i6as&d since a nunber of process kits can be
si mul t aneously processed. Therefore, by inplenenting this invention,

engi neeFusthé abjedtsuad aamgéseﬁyﬁsl isvemtloe &l becpnierap@essirop edodkidemarich ¢b e dagMgCand khiet y
and per o . . p ; O e oehedua !
cati Sfaic g{%%@&ﬁqt f’i‘gﬂ?ﬂ ‘P% shlﬁé hd £Ii’$aaﬁ %%Hhmbéﬁt rr\?ﬁ% mbrd Bppatdht/from th niuing

] ects an vant ages o I's Invention w
become %ﬁﬁ}ﬁ’&i‘%ﬂﬁ‘f‘aﬁpf*‘lﬁﬁﬁa“&%nm der ation of the drawi ngs and the ensuing
description. Ot her aspects, features and advantages of the invention wll
be nore apparent fromthe ensui ng di scl osure and appended clains. 3. BRIEF

DESCRI PJ k@i P escir HIRAVHN QSE e and ot her advantages of the invention
wi | | becone nore apparent from t ol | owi ng descriptions taken in

conj u ncme%ov%ﬁdm}{ehﬁvﬁ&g&rsme wvaﬂomla%daas mmeat;@}ent fdnke foR§vARLREBStinShRA T O
| i ke parts. and wherein:

Lustrat s a schematic crdossectlonal
Ul b DR WK pelipren(nl ek R R TR RSB ee kit o,
FI' GURE %Gb“ﬁ qsllillﬁsﬁ‘gtgssa ?ché'ﬁ:aEg %gs sgctlgrca?)%f%w%?% é’ deLaLrt Xt’ tﬁ IplQIma ﬁﬁg%%bg%l

chanmber wt rocess kits having textur I nternal sur S accor
to one EASBdithent of the invention.

FIGURE 2 illustrates a schematic cross-sectional view of a plasma doping chamber with the process kits having

textured internal surfaces according to one embodiment of the invention.

FIGURE 3 illustrates an exploded view of the process kits having textured internal surfaces according to one

embodiment of the invention.

FIGURE 4 illustrates a schematic view of the chamber shield liner made of aluminum material and having the inner

surface coated with silicon material according to one embodiment of the invention.
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FIGURE 3 illustrates an expl oded view of the process kits having textured
i nternal surfaces according to one enbodi nent of the invention. FlIGURE 4
il lustratwe 2aissheoat i c vi ew of the chanber shield | i nePcrsdeomiooesozim num
material and having the inner surface coated with silicon material
cchermtTaUb 2 Gee REMORE ring il Pr USSR Rime ooyt A28 stsmy
havi ng cated thxturesisardage @dor@@@me@dlb%mefna@f@ea@emwdl ng to one enbodi nent of the
i nventi on FIGJRE 6 illustrates a schematic view of the platen shield ring
nmade ofFISVRE & dHpstaigs @rsphematicndevhefithgpjatep thisld iineaepds of r'&e'émae&bﬁruﬁ frRyng & 'y
enbodi reartice akorliligto biembbditdnt offtle@Riitiod. i | | ustrates a schematic view of the
RF wi ndow shield Iiner made of quartz and having a textured surface
accor di igURBD 7 dlnsraesbssbiinmtinviewo of theRF windoswrshieldliner Fijad3 fRiquadtz aid hagng atextgredysurface
schemat deGordilg@¥ore bmbdafneh QP th¥indda¥y. shi el d 1iner made of quartz and having a
textured surface according to one enbodi nent of the invention. FI GURE 9
i || ust raGeRE fillkahemichenait @vw oXfthd thewpaskasicAllinkusbd sTqush el Havihg Axexturbl@Faco f
face according to one enbodi nent of the

quartz vin Lext
i nvent |agcr§)gd"]—ng§%“%’8 mef’tlolfl{h?gw f'es a flowchart that summarizes the nmethods in

this i W@Oﬁ]ﬁ O RiuftRifes b BGeR4tR Gl 0P he | %MQ'bﬁshﬁ%%ﬁah Nekr 336k Jf%ﬁé?t‘l%ﬁ&’ha%g & textured
cont am natlt ed PLAD roc Qfgfpklt &JRE 11 illustrates a flowhart of a

cl eani ™45t ?f&‘é%‘%gt(’\ﬂi‘eteﬂl ‘?“B°fe}3?é’rﬁ‘3‘?t’8" process paranet er s) in accordance
with o [ | ven |on t ant aorgani,c and
net al | F@ ?lr%r%g(ﬁlﬁgaetess r}?’gﬁ# ag[%hagsrufnm aﬁey ST t|h(():(%(rir)n %ga Vel rre ?prﬁmtwn fff%’@iﬂ%nﬁ

i |l ust raa@esovaypf@mmrrqtedﬂéwpﬁgesakltl eani ng process (with valid exarrpl e
process_paraneters in accordance with one asp pect of the pres i nvention
tor entfdgmb‘%r”r Hajuatesy fowrbrn e 4 Aeapifg BPeeEs @Eh #31g FrAnReBIPSGTS E AT H: ‘ad‘F‘Pf‘\}"‘:e

pol y- siviihoonaspaar df sie @resdat iGidREon18 ranfoveissistat erganix ahd owialhi@impuriieofwmgpatially sibenng
process i ddu el i d exanpl e process paraneters), in accordance with one
aspect of the present invention to renove particle and nmetallic inpurities
froma rtlemmrredudamda apﬂwcbah @marngza aearlﬁ@q)a)cesEI(mlla%@mmc@me&rsy lused

silicon (%(r)(f’it ed. tﬁ ALed as toﬂﬁ Plres n{r)t mver% Peraxg(lf’v% ar? 8 ?n%falhc 1md)ur1t1es horbaR:Iz'e%gﬁre

exenplary ST MEOR™E arned
r egi onsm“mpFlYﬁlJRESlEﬂm are no Ionger observed after recovery as seen in

FI GURE 14B. Fl GJRE 15A shows exenplary used siljcon coated baffle cooling
pl at e HAFYRE 17 disiass\A fiwehark shepingiecleagine PFSHS (withe MRVH XA ProgegiPaERmetessy in
baf f | e ac@edancagyith brtagpeatfof e preettOmeiition toDerndve piraidldiand nieallic OfBritien frbth @tfnred hikh ar e
no | onggr qmgguyﬁ;g after recovery as seen in FIGURE 15B. FI GURE 16A shows
exenpl ary~Use aten shield ring cooling plate before recovery, while

FI GJREdFl@BRe hw@ho% exgRipARYusk alieh c&JﬂJd%ﬂan m}mﬁflﬂefs Befér@@&&/\@fyy whilBagiobew/ 1B k
st al ne re

ion ,as seen
oo R s oro R by Biss it g rnsBaDRh AP P et TERNE YA 3R 48
t he pedegtra)bsebﬂ@*ﬁengcosmelsetnlmH@H%Eb@i ore recover y, while FI GURE 17B shows
exenpl a uartz liner after recover Dark stained regions in FIGURE 17A
are no ﬁl%'ﬁ FSAohesyeyeeplan tsed silicar eopied fafflecodling plate Refprp rspyeryWide FIGURE 15B shows

exemplary silicon coated baffle cooling plate after recovery. Dark stained regions in FIGURE 15A are no longer

observed after recovery as seen in FIGURE 15B.

FIGURE 16A shows exemplary used platen shield ring cooling plate before recovery, while FIGURE 16B shows
exemplary platen shield ring after recovery. Rainbow/Dark stained regions in FIGURE 16A are no longer observed
after recovery as seen in FIGURE 16B.

FIGURE 17A shows exemplary used quartz liner (in this case, the pedestal bushing shield liner) before recovery,
while FIGURE 17B shows exemplary quartz liner after recovery. Dark stained regions in FIGURE 17A are no
longer observed after recovery as seen in FIGURE 17B.

FIGURE 18 shows resistivity of the silicon surface of a ring shield liner before and after precision cleaning and

recovery method of the present invention.
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FI GURE 18 shows resistivity of the silicon surface of a ring shield |iner

before and after precision cleaning and recovery nethod of the present

i nvent i orwB2@JRB0GI shows the cl eanliness | evel of the guarsGzomwodaze and

the effectiveness of the present invention using |nducti veI y Coupl ed PI asma

j IVBSS I‘%BGE]E &HB&I{ %e (:leacﬁ\ﬁn Nﬁ%lvepgfttP (@IFI’[Z surggRI;ndztﬁ %’Egtwénegs O§t senl mve on us Vel
of the quartz sur iveness o nventlon ustng

t he LasIE‘FUCfP’aWthmleé‘ P@ermanmmmw (IGHENER) rpetod DESCRI PTI C]\l CF THE | NVENTI C]\l

The presg inventjion provides a set o rocess kits with wel|-textured

sur f acesERE A A the 4 é@‘“&séﬁvﬂé tﬁ%‘ﬁ‘ﬂnztsarfaégf'}dé*&teffﬁﬂbenﬁﬂﬁfé’r‘ee"“??%n‘ oyipgon using the

parti cllasr Potakdensedthodt eri al s and contam nants generat ed during substrate

processi ng. The invention further provides the precision recycle cleaning

and recovery of the various process kits. Enbodi ments of the present

i nvent i QPEYAILEDISESESSETIONCOF TAE InwENtaONdet ail with reference to the

acconpanyi ng draw ngs. Accordingly, the foregoing discussion is intended to

be il | uBt peichieventivh providesd setof prbdeswikits wigh wdllexturei\senficésanchitiat theydah Bousedd attract

define I

t hef ol %S%Q%re%g%??arfl(?% n&\ﬂ%eﬂ%gﬁ%%g a@?ﬁq ?tmﬂﬁgfégﬁ?%&aéug%s gIerfa p'?(ﬁ:es_smg Th?Jler

to proviyeiog ﬁt'%rpfﬂygiﬁf ‘Eﬁﬂ%‘i‘sﬁ‘é‘?‘f&ﬁ'ﬁﬁea@f‘g g gecpyesRd e VRTEYRPrEGessrits [Embgdimgntsipb

appar ente pré3ait@vention Wil bt hagBedsik iflrth@dietainwithefende to ﬂlhakoxiﬁa@l@rdeﬁam Actor@iply, on

may be pr e u of . thes

i nst an(:tge l%'%%\e'fgl &jiguss'wg 'Et%%é;dgg bgflluarahﬁ Ong notngrb%gﬁn [esgnrvlg 1813 5 h?\mta‘le%"ald(lgms?o as

not t o By the Olipyiee ﬁ?@%@ﬁleqq“ﬁk?@mhiﬂetﬁ unnecessarily. In particular, these

i ncl ude %DS'[ of the detail ed manuf acz{url ng techni ques for the f'(fg“ cati on

of t he ‘PrELYLE ST E IR A ALY T @8I AT TR ) dBe Py e et KB “eresty s &

measur ehecpresent Grackentidi. iewd ibe ngpagent] hoteeanb ithvesgilledinahesart, Mal thgpxegant ipveatoa sy be

par amet,er & ;! %Eou%b%@ %Pﬁﬂé}‘ tﬁe@%p&w CEaR. RGNS in@iHHes! Mﬁ&o%r@&?s%%{;éha@%ﬁ bédh €

to befound withi éﬁp text in Section 4 pertainin he present
i nvent i 4515t dn 46811‘1 S? FSI “B%‘P BTG Be PistepgR et [upnecepsarily, Jn partiquian dheseqinclyde giop f the
ski | | idatailddenaaufictuning fechniggn dotitiecfatiribaibn efahdpreres c@sad e rasdigica lGaliryergntivbinethes

constrqggt@lge crn‘(:@eﬁhnﬁx@ﬁg%ﬁs nh&egnn@eﬁsqwegr art as shown in FIGJRE 1, the PLAD

systens typi ca y 1 nc I'asma chanbers that are made of al umi num because

al umI n um di%n ﬁ,e&ksspbamze,ts %ammppﬁyow&esg as,ﬁ QRd mgl pbewsst@mamma}umu GRhn be
easily |

r desired s a n
oyot enstedl 0 Roleelie TAemsts Gid Rger B R asE TaTERernE e Bt h EPdhave
si gnal srdinapnwkéhin e aravill aevoevrn that spd PO ctsher plesresy ovtdabrestiued hezorpr@@élme of the
al um num and the al um num based materials can result in nmetal contam nating
the sub8thefier e it adpEEURE L ithe HdRep syl ialydecplispa chsmiers thiptrgmade of
cont amian@dinudibetatseluatiii i fESTRANS toQfiany Pocdsy1gabseNind becaite PlAMES S@Shetesila fborasdend

dens: t ymaQﬁde%ﬁ(?th}, E'e%ﬁ"ed%ﬁ lesq aléy?ggma Ip ys%lngI EELJ“M (fe Al C(PVHE&%X wtﬂﬁ&g f(?r%as%m? ase

metal for ny plasma c kKnown 1 nt
cont anmi Rz gifrenare Sr*géélﬂff?m P §fﬁ£}{*a§ &1 ‘hgplbsfnaal’aﬂ}‘?ﬁrnmﬁpfﬂsm therplupinum apdihf s
and Al aﬂﬁ?mdli tabe@ Glatetigls C¥R el i lmetaV\btinRinktihg mmmdte/bau@eidpehon fsQ@ed¥tady edsmlertb c

W ndOWS € rfle z}l Igoe riamsu;[a 1(%‘1'101;[1 ulrélsemsa 1x¥1mmgrhlo nlOQ lnﬂﬁan P(%lh ?‘ocese rs%o anEI;]e%Sdbns{tynoHess an gqu“
reduce rref b d 'b t sonme -

am nati1 on cause m Processes,
pr ocesgem §'9°eaaht§“fd’@sli5 geveepntygrseds @| hﬂseamﬁpl ﬁ*rma@cvlaweh aiiEis knovenin thgeart that
pr oces SidnfhumCedGRinktlde chetealit ﬁ&ntlﬂ.mrmgtor @lminf rp‘la'@tﬁzf eﬂafneer wHlllhekd EP(mSﬂd:ctrlc

elemantsschlhsholl Wele may .be ¢ t mnatlng
rmt eri alil terl;lluc 1C alSSCOS on&use tO r dde? tﬁl&\év%gows antpcﬁher gru% S ﬁllﬂé) s%c?] E O_]e Of

the reagaNs ofdf to He%hc@ Shle c%ﬁtfﬁﬁlﬁat%h Ea%seh By r'ﬁ!?'blﬁ‘slnq d@d‘& pR)rc&Ee@ Gbmd J}ch% ‘RRA a';]egdeﬁéﬁgfbe r

isto prevent th terioration of nmber caused

pl asma tg%@fi @roéfﬁ%tpwarbqeag?f&tha @f?f:cﬁbtodﬁié?eeﬁnq recﬁal contammatlon Furthermore other exposed

elements such as hollow electrodes may be coated with a non-contaminating material, such as silicon, or include
some non-metal based material. One of the reasons for using process kits to shield and protect the doping chamber is
to prevent the deterioration of the doping chamber caused by the NF; plasma exposure during plasma doping

operation.

During these plasma doping processes, a BF; cleaning process is periodically used to maintain satisfactory process

control conditions within the chamber. However, this often results in undesired effects of etching the process kits
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During these plasma dopi ng processes, a BF3 cleaning process is
periodically used to maintain satisfactory process control conditions
wi t hi n t wochewdseré9 However, this often results in undescrsdredfiecsns of
etching the process kitsand chanber corrponents and wi |l cause sorre process

resi dues YSjHE as unwant ed_net al lpant sid es to ? posit on the s dr aces

of t he 3T BRBRE PPt And Yl CRRBIPEE Procss it *H“i“ﬁ%‘ gé{ﬁiaL BY: 7' “c?ué’t P9y
al so bendepoficdsetithoproteksekits inrthiebasben Organe snd lrpxgamebseprmms manalsocie dergeited prathe s .
These Rl A308r QQEH ﬂ?&eé’é){(np&fa%ﬂ&ﬁbﬁr PRy Tth¥§9|pﬁ§‘l\4 Uopﬁlg Ry BlobucRHE tﬁﬂ!a@)e%{aﬁtsbﬂ@ of

organic and netallic or ingrganic |npurities econ’ﬁlosmlon(g‘ €
pr oces SOPEURINTQE orgae /e perAllc oTjRarEapin APRVENRS oL Eqmgsitan of He PIgresTEY esgfaag RAL
mat er i alportykd dagpdmpedtheepmles's B8, thongppai Heing Hoped, amtheompdsitiomofinkaerialwh gi subbtete.

Thef e a6 YAl Rk y&géma% maf;@ %?E,ggég;&rallm%ﬁsmo% cgggraﬁés%hwal& Lms fahgd
ef)

nto the categori and organi cs. accunul ation of
these Prefpies: B¢ anmmalptinop e upveaied metakfippant s P P@dcisgR the a‘frfa&“éégth‘i)?ro‘ieffé““
pr oces SinktHambe pahts Gla bdned somabntoslexﬁﬁy v@ﬁﬂ&&'lcﬁmﬂf&utha@ bdn&ﬂﬁlalnfg thrfadidrs WisthpartcRs | on
such as_cont am nat 1 he. .wa Wi r 0
i mpuri t é(; SrganKsang e}aﬂg im urtles 1Aer Ell \71\; i E}rf?r@‘ v«;lthfpl‘o f o f 1?;?101&8. Ii'.;)l( gl%q%%@r ﬁ?tjtphﬂn? ng
or st opicess clismistriess gndcrma/mlss tcwis‘e@e dogp epunteﬁ}ﬂctaﬂn%wcfalﬁ%e fthigacggae iop defs rate. These
el ectr an%saret@p@a&tww tBdr@y Alding\MERHIRG tthe PRsnAAREIng Fb@ss STBEHEy IRVEME Fotakidl to
unpr edi ct ahl e Y 1.2 addi ng uncertainty to the plasm dopi ng process since
t hey hac\/’?-f'anf‘?f’éetﬁo‘faéeﬁ? 4%t 0 contaminate the.wafer product. 4.1. The Unique
Process Kits for Plasnma Doping. In accordance with one aspect of the
present invention as shown in FIGURE 2 and FI GURE 3, the aforenentioned
Pl asma ﬁomag..({.glpma}ss RS tof Pa&Bdpide. Of pl asma reacti on chanber wherein
processi ng of a sem conductor wafer can be carried out will include a set
of si x Ipaceeemse Wiltdhe &pevs ofhd mgend fnvanrien a5 kigowo i FIGURP GrehFIGHRE 3f the/gorethéntiéndd
Lh\?\g;fe%gﬂégl);ﬁh SE’L&I{@)I 5 tgﬂ &gsﬁgf bl&&n@ éa&fon %wb@rqﬁlef'eﬁ'l ﬂocEJs-lﬁPo%mﬁ{dth&%er

opants material generated in the chanber. These chamnber
shi el d Wéﬁ%‘e‘bﬁﬁﬁf"l iagludgp sed oy Rfﬁﬂe%irk“%‘t°f‘%‘{‘%?fé’“%&l’é‘ﬁ'i’eé&"“EPB“eéi't anfl Gyssthiclddipgs
t he i nteggablebf shidlding @intefiortstirercdih ABLaD adader. frobhegeiqimecdapari hacrial geneprtadiiethabl y

conpr i Sﬁﬁnbgs‘ THEES C%Lmdggs%ﬁﬁ lf;xgra@&,lpﬁ . ofgu@m;zm@a;m aw&lt@?t%ﬁ el tLa e gdrfageqm

mat eri a or ease 0 cturin wever , e netal - based
|i ners tegr BLATH ghamplier) [heso aroesss Witst #e arefea%r copprised (of @sial-basrdpateael ke raad; siaely
t ext ur eghsanind saieen xhaaerﬁlatttﬁ €ast ffénauifi@iiih € Boweie mod 6B ThGal iEsk Elined lare tHermaat i edaed

theretq ghl’; I%[érdo 111con mnlerl rp) &ateA t%%ﬁﬂ%k %rl:algg H&E‘&Etn%g mgtgkodo ts%ﬁrlﬁtﬂ; Qﬂ?re The

present” I NVERtT on,  as s In prov es a set o
pl asma tepersd mgfdermmmnlffrce‘é@@&atlkq Qur%tbwp@g ﬁﬂeraﬁ?‘bt ecting the interior surface

of a PLAD chanber_ from deter ora (?@?E gt edt tlal go!F) gz(g teri agi
gener at B8 PEKmRE O] AR R @o‘” P ?ﬂ)aesf RPsERdos 'r FrsETR &t
made ofcagble rof morecting tter mahoramdach aﬁnﬂ’gADh@arhWn érmgigefiguion euhtednted mktalhdogimt

purity &Jnhlggyaerg@&,gme@ﬁamb;ngmﬁfsﬂn%con textured surface having a surface
roughness average Ra from about 200 to 300 mn, and a coating thickness of

about 20Q hemutd Qnelfmlme;r hﬁlp&{ehﬂﬂlzﬂb' 6T hasiguns hitehiadl ki Haaﬁg ih8 indler Shifad€ tdate@ wahl Ajgh ed
to at | east artla C rior e

conpri spe ity 51|11 or Vwaten% %e flp(iog éeg{ureé éurglﬁe&axlng a §‘6Fa‘j?8‘§)? EAN gvargﬁ?glg}afﬁ%n Jbow%rﬁg 1;30/300%
0. 02% Qin, andQ. comFivg Wisknesspf GRYRITI 400 1gn. GBoglGinum sFRBIIITT is agierrurpdapiadon & psh|

resi duadan@hﬁéseattﬁe inbhi§ siffdc€ldiht kiAGberShhd USSR, &ONPY 8&Q8asi9ot 08t AIl &b lovit @l i or
surface of hi gh-purity silicon coating cogggrl Si ng at least 99.99 wt. % Si

and O# 1%’ Mgﬁ/<98 5t Mt"r 297 iCHr= P BhEnR 0025 ng =L 8¢ iShg= WU Y Té 2pd étoé’”%

conponept BRAS dmedtb. Uk ROy rméresfrﬁcﬂ]re @dﬁﬁn&@-\i't%éﬂ 1§t|e1|1dr@ﬁmicé39ﬁ£ figh-h@Xt UERA
surface, the silicon textured surfa a_surface roughness average Ra

from atf@ﬂf‘gmr‘f"&?%b?ft?ﬁ%ma(hﬁ'aéd 8:9!?”hd’t?tﬂqréwﬁ’&%'e’&?‘tsabout 150 to 300 mMm

The al um num base shield Iiner 5., structure ah apted.to at |eas l]ofalrtl ally
cover t h)ea ‘ioﬂ'fﬂéerfSF plate component made of aluminum material and having a silicon coated textured surface, the

silicon textured surface having a surface roughness average Ra from about 200 to 300 pin, and a coating thickness
of about 150 to 300 um. The aluminum base shield liner is a structure adapted to at least partially cover the interior

surface in the chamber and comprises, in wt. %, at least 99.00% Al, =0.10% Cu, =0.10% Mg, =0.015% Mn
<0.02% Cr, =0.07% Fe, <0.025% Zn, =0.06% Si, £0.015% Ti, and =0.015% total residual elements. The
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surface in the chanber and conprises, in w. % at least 99.00% A, O 10%
Cu, 0.10%M, Od 5% M, 0.02%Cr, 0.07%Fe, 0.025% zn, 0.06% Si,

O A 5% Wo 2arhs809 0 5% total residual el enments. ThecoeCirsg2amfohése pl at e
structure conprises a textured interior surface of a hi gh purity silicon
g?g%g?csogpngg)ah’l% ngﬂaﬁuctme ﬁbsmtgrl%sga?extured 1nr%%18r§ seurr] ce of (nggfpur 51I1c0n (v gtm%cgn( ?’f e%}tl on
conpr i skatP. 9Pwt\%tsl =81 er‘ésfttﬂg@lsgg@/ﬁl@nentand/ or 0. 01% t ot aI transition

el enents and having a textured surface about the substrate, the textured
sur f ace(Chanlrteyshigldsrine feormronend maderné pely-ailieon ansesrimaonprising db ¥t 176, BOleasb2R97nkignd/and
a surf ae@ of% $dia trhnéitiby el@hients @Bhal R 1o d QUHIBs abbsl )theasﬂbsl%lfe WendkaiéasineRe fhvink Rer
conmponent, with a thickness of 0.080 inch, made of hig urlt{@guartz

mat er i a%“’f%"é FRyelness ﬁﬁf"‘g‘? R figm abopgt 19410 2P gigsand QW@@%SSI‘V’%HG'F%F‘“‘“ #0915 t ot al
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present shleﬂ\ﬁg%thlisoag L-shgpe §rPsgys\%lti£ani!l:1|a%gll l% Q{l}gingfngajRg'lz%ntalh/ rglgngli e ntioned

PLAD plasma doping s I ner platen s t hat
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material onto
the platen (e- clamp or electrostatic chuck) to the plasma and also prevent deposition of doped material onto the

platen (e-clamp or electrostatic chuck). In one version, the platen shield ring at least surrounds the wafer and has a
unique edge and aperture-defining device (circular arc-shaped with a faraday cup positioned under the aperture)

having a radial inner portion upon which the peripheral edge of the wafer is placed. This will provide more accurate
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pl aten (e-clanmp or electrostatic chuck). In one version, the platen shield
ring at | east surrounds the wafer and has a uni que edge and
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upper si anber wa revent eposition 0O

mat er i alllmthme 341! whpbéxe psfmﬂe*al@lﬂ\@rﬁﬁéw cmbrr shllelﬁ ligprds W@F"éﬁdoﬁﬂs wl*iéenpzlnsqm o Hhoww

shi el d dctudR¢ pradesslcBitdl, miithizALOA SmihdliEn @l Ml RARE SoRdubles! cosd eﬁrmglﬂ Chapd@dfer
shield }af)rner It has a uni que edge upon which the peripheral edge of the

chamber “¥K™8d liner is protected. This will lend itself to nore accurate
proces Slncé%EUrJaQJe, with Qflomelz ﬁ‘sgec?%ﬁtﬂ%”i&r&%'mn&oﬁvﬁ‘s' ?no@ﬁ‘qn ERSNGEY ;ﬁ@rﬁ@ﬂ?ﬂ)'ae&e
cost during high volune fer fabrication. 1n accordance with anot her

aspect Yerempgpionsd Eéfélatplaf%@ﬁt“g Shicld Ajer nay\pfso b, a pedepipipbushing ifield) lingypadg of flgped
af or erremlmmadnﬂlaﬁﬁg pdea&easudﬁbpj The p&ibsta bidhihd shield li@ ¢ndrkcIsOthdRatén qaedﬁert; alleast a
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surface i I ner “enci n and covers
at | easgas.gor example the pedestal bushing shield liner may be shaped as an annular quartz tube covering an edge of a

platen (e-clamp or electrostatic chuck) on the support structure to reduce the exposure of the platen (e-clamp or
electrostatic chuck) to the plasma and also prevent deposition of doped material onto the platen (e-clamp or
electrostatic chuck). In one version, the pedestal bushing shield liner at least surrounds the shield ring and has a

unique edge upon which the peripheral edge of the shield ring is protected. This will lend itself to more accurate
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portion of the edge of a platen (e-clanp or electrostatic chuck) on the
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blasting a ‘eCtrostatic spray arc spray
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enbodi NENTE"SF the i nvention. In one version, the coatings may be of
silicon. For exanple, in one version, the chanber shield liner and cooling
baffl e plate conprise of the al uni num based under |l yi ng structure covered by
a | ayers.nblalmxbdpirpdrédeds kROPre G Red@leWleadlnB @hd RRLAA Meth@AL i Ng. The textured
coating may be applied to a thickness suitable to reduce erosion of

sur f ac ekhe procdshidts oded imFdasma Doping (PLAD) chamber will deteriorate after a large number of RF hours, in part

due to the formation of unwanted metal dopant materials generated in the chamb?r. A non-contiguous unwanted
metal dopant deposit can form on the plasma-exposed surface, for example, the surface of a chamber shield liner,
cooling baffle plate, platen shield ring, RF window shield liner top window shield liner and pedestal bushing shield

liner during a main doping step for doping a semiconductor wafer.
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4.2. Plasma Doping Process kits Precision Recycle O eaning and Recovery
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Following re-texturing, the platen shield ring is then water-jetted with de-ionized water at 40 to 60 psi for 5 minutes
and blown dry. The surface is wiped until no visible residue transfer onto the wiper is observed. The surface
roughness of the platen shield ring may be measured using, for example, a surface roughness meter (non-contact

laser or stylus). The surface roughness of the platen shield ring is approximately 10 to 20 pin. The surface resistivity
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In one embodiment of the present invention, a best-known-method (BKM) for recycle cleaning and recovery process
of contaminated quartz process kits such as the (a) an RF window shield liner; (b) a top window shield liner; and (c)

a pedestal bushing shield liner, shall include the steps of:
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rinsed with de-ionized water (DIW) for 5 minutes at 60 psi and blown dry with compressed dry air (ultra-filtered to
0.1 pm or better and pressured at about 50 to 60 psi).

The third step is to fully submerge the quartz process kits, which include (a) an RF window shield liner; (b) a top
window shield liner; and (c) a pedestal bushing shield liner for 10 minutes using a Teflon fixture into a tank with
aqueous mixed-chemical solution comprising of Nitric Acid and Hydrogen Fluoride (10%HNO; and 1%HF) aqueous

mixed-acid solution wherein the amount of Hydrogen Fluoride in said aqueous mix-acid solution is from about 1%
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ICP-MS, and the figures are expressed in terms of the number of metal atoms per unit area of the process kit. The
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equipped and constructed of materials that will not damage or contaminate components during processing. The

tanks are fabricated from polypropylene and have sufficient dimensions to completely hold the quartz process kits
and allow for submerging thereof. More preferably, the dimensions of the tanks are designed and built between 800-
1000 mm in length, 800-1000 mm in width, and of sufficient height to provide at least a 300-600 mm depth of any
liquid therein. In operation, the level of mixed-acids, chemical solutions or solvent in the container must be at least

of sufficient quantity and depth to wet the surface of the quartz process kits to create a “cleaning” effect. The
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quartz process Kits to create a "cleaning" effect. Theselection of the

appr oprArSfeinY§P®- of contai ner or tank for the cleaning systenms tends to be
i nportant. The container shall be fabricated fromany material that renains
un-corroded in the presence of m xed-acids or chem cal solutions.
Preferably, the container shall be fabricated of heat resistant glass or
stainless steel. The primary constituents of the rinse baths may include
heavy netal waste concentrations and as such, acid bath solution and rinse
wat er shoul d be disposed in an environnentally safe nmethod. In view of the
foregoing, it will be appreciated that, the recycle cleaning and recovery
of .textured process kits include nmechani.cal polishing nethods, chem cal

met hods, and/or a conbination of these nmethods. In addition, the nethods
for determning the cleanliness of the process kits as well as the
apparatus, fixtures and facilities for the inplenentation of this present
invention are incorporated herein. In addition, it will be appreciated that
a certified precision cleaning and recovery process can be established,
docunented and maintained. It will therefore be appreciated that the
recycl e cleaning and recovery process can be perforned with the apparatus
and facilities capable of nonitoring, controlling and recording al

critical paraneters ‘
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that affect the quality. These paraneters include, but are not limted to:
processing time; conposition and tenperature of chem cal baths; nmethod of
rinsi ng; weBKisviedy of rinsing water; operation of ultPasscesgesopnent .
Havi ng thus described illustrative enbodi nents of the invention, it will be
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nodi fications and i nprovenents, though not specifically described above,
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about 10 to 30 min; (f) a pedestal bushing shield |liner conponent, with a
t hi cknes ghofha@bet Giield findn compmukat ercording fot caimye {ag rwhadleinaimecichhaber ldeldilitee xdmpoesgt is
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claim I‘("&‘%‘*?S@iﬁ%&“ﬁmf ity Eﬁﬁrfgaﬁm ﬁeféaISd § H@?‘ T SHHE A@ﬁtmfngﬂsesaﬁdmtaé Bgip shield
shi el di sogettrhaclididgeatilast, sistfsartee. Ghe ruglira somgprisks jp itaxgyred @ falseeaf hgh-punity silicon coated
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dopant materi al s. hanmber shield Iiner conprises: a ne base shield
st ruct UFast 99985 Sandgr =801% el fransigjory glgments.Shhe firghsurfacy gg whicly %iltﬁ%cewp? fligpased 5
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on the first surface of the shield. The high-purity silicon coating

conpri s@EPF wt. 9% at
3. The chamber shield liner component according to claim 1(a), wherein the aluminum base shield liner is a
structure adapted to, at least, partially cover the interior surface in the chamber and comprises, in wt. %, at least
99.00% Al, £0.10% Cu, =0.10% Mg, <0.015% Mn, £0.02% Cr, <0.07% Fe, =0.025% Zn, =0.06% Si,
=0.015% Ti, and =0.015% total residual elements. The shield liner structure comprises a textured interior surface
coating of high-purity silicon comprising at least 99.99 wt. % Si and <0.01 wt. % total transition elements, in which

the silicon textured surface has a surface roughness average Ra from about 200 to 300 pin, and a coating thickness
of about 200 to 400 um.
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| east 99.99% Si and/or 0.01%total transition elements. The first surface
on which the silicon coating is disposed is an electrically-conductive
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flamed polished annular quartz tube with a thickness of about 0.080 inches and having a textured surface with a

surface roughness average Ra from about 10 to 30 pin.

9. The pedestal bushing shield liner cdmponent according to claim 1(f), wherein the pedestal bushing shield liner
component serves to shield and reduce contamination of the doped material on the platen support structure; to
reduce the exposure of the platen to the plasma; and also prevent deposition of doped material onto the platen of the

plasma doping chamber. The pedestal bushing shield liner component comprises: a high-purity quartz material
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(c) contact of the poly-silicon process kit with a cleaning solution to remove organic stains; wherein the cleaning

solution comprises of solution of acetone and/or isopropyl alcohol and/or Hydrogen Peroxide (H,0,) of sufficient
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(i) check of the poly-silicon surface for particle contamination within a class 100 clean-room environment and
inspecting for possible stains, dirt, defects and damages; wherein the particle contamination has a specification of

less then one particle per inch?;
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predetermined cleanliness specification of less than 200,000 particles per cm’;

(f) subjecting the quartz process kits within a class 100 clean-room environment to a high temperature sufficient to

remove all cleaning solutions and chemicals during the cleaning process; wherein the quartz process kKits are
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de-ioni zed water of suitable pressure; (c) Finally, an aqueous
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ultrasonic cleaning in an overflow ultrasonic tank of sufficient power
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environnment to ensure that the kits have achi eved the predeterm ned

cl eanliness specification; wherein the quartz process kits are nonitored
online during the cleaning by using a Liquid Particle Counter to ensure
that the quartz kits have achi eved the predeterm ned cl eanliness
specification of |less than 200,000 particles per cnR2; (f) subjecting the
gquartz process kits within a class 100 cl ean-room environnent to a high
tenperature sufficient to renove all cleaning solutions and chem cal s
during the cleaning process; wherein the quartz process kits aresubjected
to a tenperature of about 1200C for about 60 mnutes with a continuous
nitrogen gas purge of adequate flow rate of about 20 litres per m nute, and
then cooled in the oven with continuous pure nitrogen gas purge at a
suitable flowrate of 20 litres per mnute for a about 60 mnutes within a
cl ass 100 cl ean-room before being taken out; (g) check of the quartz
surface for particle contam nation within a class 100 cl ean-room
environment and inspecting for possible stains, dirt, defects and danages;
wherein the particle contam nation has a specification of |ess then one
particle per inch2; (h) packing of the quartz process kits within a cl ass
100 cl ean-room envi ronnent using doubl e bags, nitrogen gas purgi ng and
vacuum seal i ng net hod; wherein the nylon bag of thickness 0.1 mw th cl ean
lint free material and the outer bag is an am de and silicon-free

pol yet hyl ene bag of thickness 0.12nm
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