TITLE OF INVENTION Method and apparatus for deposition removal and
precision cleaning of high purity ceramic process kits used in nanoscale
semiconductor manufacturing. 1. BACKGROUND OF THE INVENTION L.I.
Field of the Invention The present invention described herein relates in
_Igeneral to a method and g)paratus for deposition removal, precision recycle

cldahibrgQ@ia YENNGI69 Ngh purity ceramic kits used in semiconductor

production equipment, and more particularly, to a method which provide an
NAethvetive sheimiem padmeehafiqel plepessitiometamtvabelasiyelppadision
ompletely remaves' the arganic, inorganic and metallic contaminants
clEAIALC@ AT RUEE HSIRRE dPIRCERSH Kty Wsetnillpriangscale
skitai vothduicteanagianafaeapiritg the surfaces of the ceramic process
kits. And more particularly, the present invention relates to a method of
removing organic contaminants, metal element contaminants, particle

contaminants and the like from a ceramic process kits and the like, which is
parts of semiconductor Focessiw&g&ment, and which is required to have
I

la %%WQQWQ |pﬂ_<5'rl|'-:€)1l #adMrt As semiconductor device

geometry continues to shrink from currently at about 0.18m to nanoscale of
1ofipldfdhpdnvritieres of wafer sizes, there is a need for more advanced

material with higher density, purity as well as good particle and/or metal
TBe rERT AR i B roeSTHbRan Oeteile r§@ﬁﬁ§cdfhcﬂ§8%@'rﬁ%rﬁ1f%fﬂ?ﬁ@”§ apparatus  for
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INg erosi r
O PRIARIS Bl BN SRS, B e BN AT iR g rom 2
CREABISI P 28521 KHE 2BYRaITEEUTIHIENE SHEERITFEUSOTHERM PHPSsESIRVEEHIRARENt, and
witenHgegsinee, tedguireMeh ey nanoscale wafer fabrication, there is a critical
need for regular maintenance and precision cleaning to ensure proper
performance of the equipment and process kits prior to putting it into
production service. The high purity ceramic parts used in semiconductor

1&g tipntidriiguehthe BediryMrocess and chemical vapor deposition process

require
As Cs‘emiconductor device geometry continues to shrink from currently at about 0.18um to

nanoscale of 70nm, and the increases of wafer sizes, there is a need for more advanced material
with higher density, purity as well as good particle and/or metal contamination control.

In nanoscale semiconductor manufacturing, a combination of extreme purity and excellent high
temperature properties make high purity ceramic an ideal material for processing silicon wafers.
These high purity ceramic materials are inorganic materials, and their crystal structures are made
of metallic ions; not only that they have excellent strength at high temperatures, heat resistance,
wear resistance, resistance to chemicals, and the like, but also resistance to physical and
chemical attack, including erosion, corrosion and/or erosion-corrosion, thus creates the low
contamination environment required for achieving high wafer yields and reliability and the
overall equipment effectiveness.
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regular maintenance and cleaning not only to ensure proper performance and

capability of the equipment, but also to increase the overall equipment

effectiveness and efficiency. There are many related issues to be addressed

in precision cleaning of high purity ceramic process kits, such as the
I disabAftyharidipbleunbineesyireqane is manperiepMetrs Jolkicatine teesmisaripilligal need
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Standard Specification for Reagent Water. 3. 3. ASTM E 1151 - Practice for
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Science and Technology 6:121-131, 1988. Page 2 of 54 10. Walls, J.M., and
Smith, R., Special Issue on Surface Science Techniques, Vacuum 45, 1994.

151 RRsAte.J » et al., Studies of Rinse Efficiencies in Wet Cleaning Tools, in
Proceedings of Cleaning Technology in Semiconductor Device
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Manufacturing, IEEE Transactions, 8(1), pg 10-16, 1995. 13. Brad Gruss,
Cleaning and Surface Preparation, Metal Finishing Organic Finishing
Guidebook and Directory 96, p.30, 1996. 14. Goggio, E.C., New Advances in
Cleaning Chemistries for Metal Parts Washing, Precision Cleaning, March,

19. Myal9alivih.5amr SEigueR. ASIBeIRlalssUesenkausash SE e Erehriaras, Vacuum 45,
Aquédds Cleaning Technology: How Long is a Cleaning Bath Really
Effective, Precision Cleaning, October, p. 21, 1996. 16. U.S. Pat. No.

150505284 PreteaksToditreoly&inshdrfficineeatindetof keniigohehlstdr Burtaedsgs of
by Stdanegg; Pectonl(yrghalssen cid)ftabiyeliesz I {riufacteringg, (Pé&n)jington, NJ:
Nusstetrsdi&iaealBbengh.10492); Mapyseh; Gertrud (Burghausen, DE). Page 3 of
54 2. SUMMARY OF THE PRESENT INVENTION The fabrication of

1narmatate Semichationiar NeVEies|seo U es Yasuuse-oK hiDhdriudty aigmiee effect of
Proerasilis peiaashigh leyelet suragmpuriy. wWiriier dnsatkils areni@ductor
or reranAitianag. Igke RRSERIIRY|ptiopgRelYgefgBest-Known-Method
(BKM) and apparatus for deposition removal and precision cleaning of high

19UTEY-ACBHNG PEYCERSKILR dsingrshemicalaich MAERNISALRIRCESRIAGC Finishing
Pre&qm%bwﬁ]q@%agrbl% %é:I? d using the best-known-method using
both mechanica clleanlng such as high pressure water-jet cleaning,

151453 BloERgA REAL LIRSt Eh EIRRRIRI A MR PARINRING, Precision
etc as Ill?grgFemé%aﬁwppmg by exposing it to _thg dlffere_nt mlx-aC|ds_
and chemital SolVents In order to remove the organic/inorganic and metallic

1EMAYFities py- .‘)%ldﬂlﬁn,SLﬁHasKﬂ%GﬁﬁéR”Er?é“Ei‘é%ﬂ?‘ﬂé‘u’@&u?yc%&ﬂ}x‘g‘?e%ﬂnology:
theHsen?_lcon uc@r&)r.od%cttlﬁﬂe UIEﬁ]etPt gegts Or pracess k|t§j YVEFO t21 1996
dam.%\fngo Gt 6és rce)yri1r'1n the suttates of the ceramic pr%%]e'ré% its> fhd < '

1Brespatinyspliongioides aReafsnoyn-Melod (RIM).A9 SRRBIAIE P urtaces
recycle, cléaning of hi rty ceramic.process Kits 1sing mec caland.
o SHSA0a B asiaads e RELTDR Pl CRBRELG by otein: petr
methbd RSN e P et WREBRYSHIcRRY inorganic contaminants
being oxidized and dissolved away by use of the strong acid, the surface of
the ceramic process kit is slightly etched by the fluorine-containing compound
to establish a chemophobic surface so that etching residues and foreign
particles can be removed. Preferably, the ceramic process kits are cleaned
using the best-known-method using chemical processing by exposing it to
the different mix-acids and chemical solvents in order to remove the
organic/inorganic and metallic impurities by-products, stains, adhesions and
contaminants by- products during wafer fabrication, without damaging or
destroying the surfaces of the high
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purity ceramic process kits. The types and concentration of the chemical
solutions such as mix- acids, solvents may vary according to the particular
contaminants build-up on the ceramic process kit and other factors such as
the part material type and its reactivity with respect to the cleaning chemical.
The present invention provides a method and apparatus for completely
removing all process organic/inorganic, foreign particulate matter and

2methliNd MpUIrIYe© by T imdd EERESEDNitd Nl NcBHaNC process kits materials

as well as metallic contaminants such as aluminum, aluminum melt, nickel,
Thtafalegatiipalf titammisoale tsamddond e cepises asyweld dlscelseneintagh purity ceramic
pRSBEQIRIEE RALen G4 ARSI AVI BT IURRacA BUPRO NYuhAFRE Mes BRIt 1Ak B&TYdiLBRonditioned.
TRISPEtEht BRVERdnarlBhided. aCESILR o frliQBIHIE (51RRA tarfdORRRFafE AW Meposition
reﬁ]%gﬂaghlﬂin;argaﬂohe@}garﬁﬁ@"dmhlﬁﬁ‘gﬁﬂﬁ 'Pera!}ﬂ?é‘ ?6rl:%§§ MQH% éﬁEmcal and
| f ancs % %gélsjiwgn useleur%l}/httrongfer(?ssbklts Itr%ncI ung} E’Eﬁ? be at nol\lljvn method

rconiu

rication.
UG s AL %‘?@EB%PHW@MBW B BEL BRI ‘?%1&'&?88“ B?%?\ﬂ fB’P’ air blowing,
beid BlafiAY faniifgirG: @%%ﬂﬁﬁt%%ﬁ@oﬁéd&ﬁﬁééhﬁ%@amwm gposing
itthibe diéeppridnrironacide anihehemist sdlverdsproydes tinttingee thezosgapis/gfor@anic and
metebming@acteptaneprauspectkiansthisl edioasnexmicopiaspaotomyr@atitodts on the
séaitiRduetripranstce edpiainppanseoapdibarritg witsneciarghalbr destroying the

sHPPRATIIRITAhe pRRRIkiRrocess kits. The method generally includes
receiving the ceramic process kits in protective boxes; and then dismantling

THe sresamitpERaes Sokvide il g anchiian \aing QEKIVG CRI@MIpaRINSeRS recycle
cKUSiHy BFAREH ﬁﬁﬁﬂﬁ&?ﬁmﬂ“&&@@s@ E%@U%'iﬂ %é@ﬁaﬁ%ﬁ@%& Hf%&’%ﬁéfﬁﬁipbrocessmg
s@é’%?‘?ﬁg '{h%pﬁﬁ &P&nﬁ@iﬁ@é‘é gg%%?h {0 ?ﬁ}eﬁfﬁ?‘%ﬁ oty |E”%Y AP and

'”82$§%ﬁ f}%o&rfsa%“kﬁ B e LS %Cﬁ‘f&ﬁé@'g et urtece
IRIRG AR RYE tofestablish a

OME%H%{ﬁfEéﬂ BRSEESKinlg shehidyied Bijeté{s‘i?ﬁw I pearRe
chesmopeeksiEse 0Bt AL /SPIeDMBIFRIBIGA RAtHAtCO P SRSEmRMd. Preferably,
theleenainiy. Prbesse kite areasireakplugisia the dlesirhingyvs- cathiestiusingppesiticel fypagseing by
exeasthdplastiog theactifferean diox-tued€ QRcbleistmivab asaltuessitsvith suidable sizemed the
oRjastngoryed B dustiERanit dapasiléenilproguashieiasthrihssbRcentPbEaeRfNts by-
pFESIEE PR WG T8 HIQH MCRARIY: ASHARS SN HR i %0%@& of the high
pﬂ?@%\é?a{rﬁ meehan 9'%}@@3%@@% T U ?sé’ﬂ]ﬂ ch as mix-

r]g e ceramic proce with blasting plaster an aum u :

ac'ﬁ?%t e el e ‘é?ra%t% ceramic
ce&U RrAAtRes AR HELER Y ‘?T@Hlénﬁfer&’éH}’é\‘?éaﬂqétélﬁ??ﬁf:'?—f'%%ﬁ‘r{%%em to the
IN8hRERER! and then blowing to clean the process kit

The present invention provides a method and apparatus for completely removing all process
organic/inorganic, foreign particulate matter and metallic impurities by-products deposits from
ceramic process kits materials as well as metallic contaminants such as aluminum, aluminum
melt, nickel, stainless steel, titanium, tantalum and copper as well as elemental contaminants
such as Aluminum, Antimony, Arsenic, Barium, Beryllium, Bismuth, Boron, Cadmium,
Calcium, Chromium, Cobalt, Copper, Gallium, Germanium, Iron, Lead, Lithium, Magnesium,
Manganese, Molybdenum, Nickel, Potassium, Sodium, Strontium, Tin, Titanium, Tungsten,
Vanadium, Zinc and Zirconium used in the wafer fabrication.
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surface with high pressure compressed clean-dry-air; and then inspecting the
surface roughness and conditions of the process kit after the mechanical
blasting; and then repeating the above-mentioned steps, until the surface
roughness is achieved; in addition, the ceramic surface of the process kit
ImeRebenthesiseet tef Gl presett tovestiniyeaahsspisnpiemetsrilidBIsly)afor precision
cleaniry redteocoofathimated | sshocdnduedgplvgsicat ipovodsarkimentytaod teeprespsiayinlpaning
nikteoceianpit cpso ekt thdthigpsasgsured deionized water jet; and then blowing
dry the ceramic process kit with nitrogen gas or clean-dry-air ; and then
(@2 maxririggthecbfastirgipdpstdorandtiaikiiitheridamiog tineppedor sadtitosuctadedi@ut to
thensenst @G@@@ESprG&Péﬁth&f@U@w inseaeRsIng Witbimpdatass 0RO klBRMNprocess
RQA FRVIHRMBEGhrieldMy iSchuBEs ré&%@%&k’eﬁ%ﬁ@ ;5?&!&9%@@“’1‘%%%&% Boxes;
confios 8[%5%5@%&0 %f&ﬂﬁ’é’ r%@ 1{% SRRl Oré}%n{ﬁeﬂnlggmgt%UPthe ceramic
Ing ud g

deposited contami es waler ettin r
pré) Lt: z% é % rocess I?'ts g damage;

rocess roper_ sequenc
CessS kl WI ppr SSUI’%GECItey wa er tE(O rem I’OS contaminatio

(it HBREEHIA CEAT hR 5P ﬁ&’t‘l‘i‘&”&&‘é\‘i’#’é WEQ@W@MPB‘P&@&P@H and cause
defomfialisymeat jeakaang Heerrisaamepdhy AsEREwEARoRES SR By Kihgvraguired recycle
nitlegeingeieaseseean-dry-air ; and then wiping the ceramic process kit with
2-propanol to remove any residues; and rinsing the ceramic process kit with

(R evbrenasicil ateacassiad e hit BndePEARIgIeR e Teshanieel pHeaeisg Kkiethed setbhead-blast
satleomgaand/dhven pombwviaiptheitedipgladdss kicérong. thibesankeerdical physical
rindeagitbeiceranye quotgssikibwiy deiomaediaaiey, aachinerbdivingdoO?2 blast
thepparaRicAtRGaRaNIL WIt3 BitaeindAE8iS ©f edpiss Qépéiﬁﬁmqfl/nﬁ'tb ateve the
th%}é{?@%@Hﬁé‘ss"%@m&r@%e?ﬁekmé%%tB@n@&H?"iHélm%e&tﬁ#badb‘%r deposition

gm@@;l EP?ns. 8&%{ A IS0 m&\ﬁ%@.{}ﬁ C%E% (EE3v [Jieﬁ%%s‘ﬂﬁ [AKeeramic

in a ovﬁeI ow finse

n CEramj|c process ank co
g b awageplmf R
e%ﬁﬁﬁ@@%ﬁ&%ﬁ%?ﬁ@lo%ﬁw&‘ﬂ?y%@“%Fa?ni’éoﬁ?é% %‘le*\/\ﬁ‘rht‘%ﬁ{PoB'éﬂ'ﬂas”EP'a to
clasieypy 1a¢; sHFacth EPHIRSSECtipfy Heaenisaged dneanhloundaairl dristBe process kit
canitdaménatitin highltgreisanimgroprdsseth gésaaritiytag peadcisenidaspetdiapinige surface
saequginessiare pealiidnsdil tepeereassiit pfrcess ikicimoieantdtitd) &ldeheicadpeating
Prgeessingnibthedl Glass diPRR Sugaik RRGAMGHWIMTBeST; i Rigilfod, the ceramic
PraFRidLahemisakSiaaRnseipod £ 8 rd%jz HehiRin e 6lRsHE HAOR é?'%fblues by
fog%%'ﬂ\ﬂ%% §ﬂfhté?n{ ’5;50‘% gﬁgaﬁﬁH él@ %‘ﬂ%meéﬁ‘éﬂ'& E’Por@} %thehceramlc
e

caAEE DS (AU LT o

re MV HE R 8@?%?@?”6’&é§§kl?’?fjoﬁl??‘ﬂﬁér?&ﬁwgéﬁa Rlasting r@ﬁﬁrtﬁ'%d algipen foil
procEssPkacRIKHRgEaemiochntaimic8esdnized water; and then blowing dry

the ceramic rocess kit with nitroge ?as or clean-dry-air; and then
(q)eﬂfﬁﬁ@‘?@'ﬁ %"E?éﬁ@rﬁ‘fﬁﬁm a Class 10,000 Clean Room Environment — This is a pre-

chemical cleaning method carried out in a controlled environment to remove gross
organic/inorganic and metallic deposited contaminants. The method includes water-jetting
the ceramic process kit with pressured city water-jet to remove any gross contamination (if
necessary); and then spraying the ceramic process kit with pressured deionized water jet; and
then blowing dry the ceramic process kit with nitrogen gas or clean-dry-air ; and then wiping
the ceramic process kit with 2-propanol to remove any residues; and rinsing the ceramic
process kit with deionized water; and then submerging the ceramic process kit into acetone
solution; and then removing the ceramic process kit from the tank; and rinsing the ceramic
process kit with deionized water; and then blowing dry the ceramic process kit with nitrogen
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the ceramic process kit into a tank with "chemical" aqueous mix-acid solution;

and then removing the ceramic process kit from the tank; and then rinsing

the ceramic process kit in a rinse tank containing deionized water; and then

blowing dry the ceramic process kit with nitrogen gas or clean-dry-air; and

thews djadiera-ANnabiiging Biesuindianginbrticeraaiamiecqsokibsyikit inkoaguemie mixed

wistkatine reheaitaogedais naindabih setutidng dimd déremice pnosdseg kit drare imiank; and

proeasmkindrom dhenianpioaas iein drsid dherioesamic qraeeasyittia-purngeionized

taqlat<F QAL DS SIRI0R EEAThyRIRL AR res ileWINg JioniRgeCaRaTHMIBRRSS dry the

k'tcté\‘%@'tﬁ&%%&Qlétsmﬂ{hclﬁ%ggﬁygﬁér GP%lgaﬁ'W%‘i’ie%tH&gtﬁéﬁ BRI tE surface
d% Pﬁg f%h e&? %nQXm?na‘ta’Eﬁm%me gf’e’: 8le8n“n g >R C{he pre -chemical

ons 0 am C proces

e ceram
ARG FERERSS R Pl mmiﬁ&ﬁrafatﬁws e, and then
(({3 (ﬁatmg%fl rtlcgs]sﬁncera t Ces%)@%)bs &leanlsd e%rl]:\}lr}ghr%eg nl?ﬂisElgg ié Pn%?lsmn

ertrication wi |na ass oom Environment - This'is a

cI§BEMiEY a@swm’g ”Eahmﬂgcarﬁ@dcgmf.w&n% iRt UhSIRD dRAMY &R angent to
thEEBEMENPEIBRE MSERAL afBlrER R BpResiiedinesteiamicantetdilie dpgihod generally
pargdugdesarivmplginie:or amehtergintighp lopsiodt suiekese kiovphdhegaveanaiasid chemical
intaditidineantetherd rgenenad|ytHadedesc mnsiag tkie frenanhie fardcess Kiteim dnsing the
ringeatAIKRELRERIRINGNUAtIaNES tendeioniziathyvatesniaas whaesn, Bfsit@ringowing dry the
CeraclREESS LRARRERIIGN SiNGeaRaK SAN A e ELRRRRIGIRY e Domerging
ange l&'&FQnHH Er&%s?m%‘?ﬁ{a’vé‘tﬁhkawﬂﬁh%ﬁem Oﬁ H@é&%gﬁE ﬁal%‘?&t‘?o?% Kt then

mr%rrrlloﬁ(rﬁlq contallgrpn(% ‘(?ip urethee arn<z en insm e c § mlc %go&eys kitin a
the ceramic rocess th ggen gas Or c ean- en

arl ey BPQF%”H&%R!‘BF&\@@ kifULiHEm P l9ydw %&5 Hi?sf%f@'&P@\%%ﬁ jt with
reHEREEN &S ‘?faﬁ[?ﬁ”c‘i’férﬁ!ba?é‘%ﬁ@?@p@ﬂﬂﬁ tfé‘ﬂﬁraﬁfﬂﬂ’@tﬁé 5&@&‘?{91@9 the ceramic
prowsess kihdntiaentadoNvith tieberaiealiiequeste snikiatieferkitiarirayd theiroirimpidng the
oveergman drtfvess ikis feoctirgeataockcandirthran gitlimen dre-exrsbeintpod cdssirkitdiint 2 rinse tank
defehimig fiaiirecuattaanaarrRichianmhgant as welnas fddesnariiveatitrogen gas
'nﬁﬁrﬁé&ﬁf‘dﬂf ke gRIatRiA ﬂfﬁﬁ&ﬁﬁl&'%eaﬁ%wrbftf%ﬁé'%cmrﬁijea@ﬂﬁ‘iﬁﬁsrﬁ&hod by
th@h@Wﬁ&%é%ﬁﬁ‘ée"H@ﬁm‘?‘e@”}j{ﬁd@'&%ﬁﬁﬁah&%’fotﬁ@%&ﬁﬂ@td tdge5a8R: Bl then

eeceaacr:nleca I’O%?%ﬁ???g U e S omeHna |onr?f0alt1ﬁ¥ c?eanlfﬁ/gtcg g%wage and

ehines esta n repedting

%%rﬁ%?ﬂﬂgn% %veFt ré)c%g Hﬁ:c gss kit is cleaned; and then

3 emb ramlc ﬁ) k| S tog/ tFer &e %gpﬁ?cle nllnef_[s levels ‘-

O el RibgTE ! AR AN s SRy onmen
BRSSP R A R R TR R Ay tht
difhe feramic g %ésﬁgﬁéﬁfﬂlgéecféﬁm&mﬁé@%gkit@ (Petaliscansiigrépglate impurities
|dendifibaitithe wiysicad Sieisse 100 tielapyRevWirErivipohmbetmertimg igetiegally includes
rinsing the ceramic process Kit in a rinse tank containing ultra pure deionized water; and then
rinsing the ceramic process kit in an overflow rinse tank containing ultrasonic system and
ultra pure de-ionized water; and then re-rinsing the ceramic process kit in a rinse tank
containing ultra pure deionized water; and then blowing dry the ceramic process kit with
nitrogen gas or clean-dry-air ; and then baking and drying of the ceramic process Kit using a
class 100 dust free air oven to remove water vapor, chemicals and spouts traps during the
cleaning process; and then cooling the ceramic process kit before taking out from the oven;
and then inspecting and confirming the non-existent of stain, dirt, defect and fracture such as
scratch and dent as well as to the particular inner edge of the ceramic process Kits; and then
testing the cleanliness of the physical surface of the ceramic process kits to ensure that it is
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packaging, identification and shipment method to ensure the ceramic process
kits are identified and packed carefully to ensure that it remains clean and

free from damage. The method generally includes packing and vacuum

sealing the ceramic process kit using an inner class 100 nylon bag and an
outrI0Ipfisag; cherd ifigchT aep e tneomplemdiioihen aeelifyara irpadie shiispection
aykrataa g aidelibpeadstiapdisheth eaattirsiatiegeatiet ke abdvagneotiensdirgteps until the
casmplate pracesdrkissall gaekingo tibe sesmnliagoraceaarkit piadetaeits together when
COiFipRHN MRt YK Ob e Kiie\RAd SRBRIAENE ieOrRAHAACKIBBHEFes, working
a‘]ﬁ&rﬂl{ﬂ%rﬁosﬂéﬁtg%‘é‘fﬂéc‘?ﬁ%r Xﬁﬁhtﬁéﬂpﬁﬁaiam%&guﬁé H%CRERMIERIRLGRS critical

kltg,h%n of‘?ﬁec[a(s@(%ng'led Q n&t&ré/ dl?{ igned container box with Cushion
de5|gna ed to proper téct andsecure the ceramic process kit before

(ﬁ’eﬁ%%ra‘g 'Re em.ﬁea%m%ﬂm eiagr %Qﬂgﬁﬁ‘% W%Wﬁé@%h‘t‘ve?ﬂﬁ"is the

n OI’]E ect re tes top é)lShOﬂ eanln rocess
Oden |cat|on an ({ ensure t e_geramic &)I‘OCGSS Kits are
eramijc process It |n W I e cleanln methad ah

m&‘FSHTéféeﬁwé”é*t &P%ks? ‘“(%[)ef\%'é\él’i%ﬁﬂ,sélf W@éé&é?ﬁ?j'&f §'§€f“nﬂ“915r138r G%Bcﬁ’éfi”@}%e The
refR30al BIPHRaEN AR IR PRRIHBINABENRE i Th eeAHASKIRR) GFaBMS MIAskihdithising an
prvessIRis\iA byeninadpladtan an@raahvinegn fadl teepriospectonitited conrditionsof the
froacmecharkicatblastmagingiirdl astakgdi e fpirecats it ivipb | getitglele agdto ensure a
blastipemesiauin selipakife FUrace afiid PARRsSs KR OsHEEMENEShfishRIPWENGUantity
to fleandReaRHoGE Rl PH BT ey K I REGE U RO RIS SR RGRIESH Berclmﬂ%ro er
(Viamﬁg%ﬂﬂet?%%ﬁ%&g‘%&e@%&%%Eﬂ%’ﬂﬁo%*?ﬁg?fe%&s&ekﬁ' (Ee(éontalner
|

the me Hanl
ek e alghed 18 Do et R e IR PR before

Wl?ﬁ'yﬁﬁ%ﬂ“@@@étﬁéﬂé@qﬁrremove any polymer residues by a combination
of thermal shock and physical bombardment; (viii) spraying the ceramic

process kit with pressured deionized water jet to remove any residue; (ix)

R & dng@PQe SIS ers%% ﬁ%}nﬂ ."Wﬂl press“é%?ré‘lq(é’ o

%CfSl?n cl%ﬁnmg method
and aluminim
a?ﬂd)ég% ﬂog&r e@mmated ceramic proc ? kit in which the cleaning method and process

includes the steps of:
(a) Mechanical Processing

() Setting up for deposition removal by mechanical cleaning method in the masking
areas;

(i) Masking the process kit with blasting plaster and aluminum foil to protect critical
surfaces from mechanical blasting;

(iii)  Blasting the process kit with suitable bead blasting media to achieve the surface
roughness requirements;

(iv)  Blowing to clean the process kit surface with high pressure compressed clean-
dry-air;

(v) Inspecting the surface roughness and conditions of the process kit after the
mechanical blasting;
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(b) Pre-Chemical Processing within a Class 10,000 Clean Room
Environment. (i) water-jetting the ceramic process kit with pressured city
water-jet to remove any gross contamination (if necessary); spraying the
ceramic process kit with pressured deionized water jet to remove any
residld) (iii)sieRRING the abeyesrantinn g Gtapssukt Minghsgrisss teuahnRTd s tiened;
or clean-dry-air; (iv) wiping the ceramic process kit with 2-propanol to
remo(di anyBlesigethie(\eramdi kih&v itk ramiab lor de@a spelietatiodesmaieedny polymer
water; (Vi) Stéoierohyc doenbRTarmicoptoaess iboktendgeimitisspibarinie);
removing the ceramic process kit from the acetone solution tank; (viii) rinsing
the cevamicspraaagadtositmiteipoteadriaiet (rosblestingichizébereesiefpiao remove
process kit wihygifgggen gas or clean-dry-air; (x) submerge the ceramic
process kit into a tank with an agueous mixed-chemical solution of Hydrogen
Peroxide, APFAGR Ty ydepxise oYy rRieRilniaeddiitbl AfablEEasordlean-dry-air;
removing the ceramic process kit from the mixed-chemical solution tank; (xii)
rinsingthe cesiaoum@PIREBRStLY iNatevaitlawmingm RNk dRRgdeicnized.
water with ultrasonic cleaning to facilitate effective fluid exchange rinsing the
Page 8 of 54 ceramic process kit in an overflow rinse tank containing
ultrasonic system and de-ionized water; (xiii) blowing dry the ceramic
() reeeSEekilioal tProtes iy adtiniire g&Rga 900 CleanRbyralih\(xbnmespecting the

quality of the cleaning method by checking the surface cleanliness and
condi(ipns odtee-Eeiagiccpmands fdiicess kielvals pepeacingttheaterfnic remove any
process kit fpposigosahieatbannriieafylty cleaning or damage; (xv)
cleaning sequence is repeated until the ceramic process kit is cleaned; (c)
Chentinal Pspegasingevthimi Glasssd Qi00GtK inassikab deibmyb®mvaentefijo remove
immerging Qhypwdaigsging the ceramic process kit with an agqueous chemical
solution containing Hydrochloric acids (HCL) until all stains have been
remoyay; removitpdiereeiaaicpiocesKitivitamprbi ity drechlodasasieBan-dry-air;
(HCL) chemical tank;

(iv)  wiping the ceramic process kit with 2-propanol to remove any residues;

(v) rinsing the ceramic process kit with deionized water;

(vi)  submerging the ceramic process kit into acetone solution;

(vii)  removing the ceramic process kit from the acetone solution tank;

(viii) rinsing the ceramic process kit with deionized water;

(ix)  blowing dry the ceramic process kit with nitrogen gas or clean-dry-air;

(x) submerge the ceramic process kit into a tank with an aqueous mixed-chemical
solution of Hydrogen Peroxide, Ammonium Hydroxide and Water
(HzOzZNH4OH:H20);

(xi)  removing the ceramic process kit from the mixed-chemical solution tank;

(xii)  rinsing the ceramic process kit in a overflow rinse tank containing deionized
water with ultrasonic cleaning to facilitate effective fluid exchange rinsing the
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(iii) rinsing the ceramic process kit in an overflow rinse tank containing
de-ionized water; (iv) blowing dry the ceramic process kit with pressured
nitrogen gas or clean-dry-air; (v) immerging or submerging the ceramic
process kit into a tank with 'HPC-Clean chemical” comprises of Nitric acids
and Hydrogeaiafmieridecesiudbis anivatiovs onftoRnkvep eamdang ttawoeieraysiim and
process kit fiomrtized WBRE;Clean” agueous mixed-acid tank; (vii) re-rinsing
the ceramic process kit in an overflow (to facilitate effective fluid exchange)
rinse @ik cblowingrdyydbe caiaedt weaeass (itivistopvasey thy o grsy ganier plerredey -air;
kit with pressured nitrogen gas or clean-dry-air; (ix) repeating the
abovéxiikniisnecting e -Erlin ot tepsleanivasnemedipie tasiirg dhscHrfeproptianliness
cleaning untihdheoodititznsintutits apeasubgtanctiss|Kiteasowet! faormspectiogrémiceramic
process Kitgyratedsnithfonsigrovisoibatitada e fankg geatiagdKiamayenot be in
contact with the chemical solution for a time greater than one cumulative
hourgxPage@anfrbks{ulidnspratipeativugtiblity deyaotie pkongps it Sucfeared;
cleanliness and conditions of the ceramic process kit, as well as inspecting
the ceramic process kit for signs of contamination, faulty cleaning or
damage. (d) Final Cleaning, Baking and Certification within a Class 100

(T lhamRaloProEassingnvitbin a @l zssHhedd lben Raeimipiiooess kit in an overflow
(to facilitate effective fluid exchange) rinse tank containing ultra pure
de-iofilzed WalesFaiiEiPg IHEMSESHIS  prerfeRdckRIMeesd Kiievfitwarnaieank chemical
containing wsifaomonyistegrHydmchita paceld@ Rinizad habista) §ihane-bieesimgmoved;
the ceramic process kit in an overflow (to facilitate effective fluid exchange)
rinse @idnk ctemaiinggthatearpiiie phedessikéidiaerdhe (Wydstonieris deidhE-sdraetiemical
process Kit witk; pressured nitrogen gas or clean-dry-air; (v) baking and drying
of the ceramic process kit using a class 100 dust free air oven to remove
water(Ngporichegricalieandcspoaesstiap srcurioetfleve idasei e o roueas)yijle-ionized
cooling the gatamic process kit within a class 100 clean-room before taking
out from the oven;

(iv)  blowing dry the ceramic process kit with pressured nitrogen gas or clean-dry-air;

(v) immerging or submerging the ceramic process kit into a tank with ‘HPC-Clean
chemical” comprises of Nitric acids and Hydrogen fluoride aqueous mix-acid
solution;

(vi) removing the ceramic process kit from the ‘HPC-Clean” aqueous mixed-acid
tank;

(vii)  re-rinsing the ceramic process kit in an overflow (to facilitate effective fluid
exchange) rinse tank containing de-ionized water;

(viii) blowing dry the ceramic process kit with pressured nitrogen gas or clean-dry-air;

(ix)  repeating the above-mentioned “HPC-Clean” steps at least one time on precision
chemical cleaning until the contaminants are substantially removed from the
ceramic process Kits, and with the proviso that the ceramic process kit may not be
in contact with the chemical solution for a time greater than one cumulative
hours;
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(vii) inspecting and confirming the ceramic process kits on the surface areas

for the non-existent of stain, dirt, defect and fracture such as scratch and

dent as well as to the particular inner edge of the ceramic process Kkits; (viii)

measuring the surface cleanliness of the ceramic process kit surface using

the sofaceifsRAGERIIBE I ih BV IcEeRINE e pytsa sheanPrashad peadisions of the

SpectrometegrafGPM&Esaddhoas; (i)l repeafieditigetizb osmmie ptimesd kiteps signs of

until the ceresnianfiradessriiltis sttaaingdr Ggnaggembling the ceramic process

kits together when proper cleanliness levels are achieved, according to the

standard procedures, working instruction sheets and recipes. The

assembled ceramic process kit is final inspected and critical dimensions
(anEmslitdehnind, daginyendeckrifieatiits withioh Gdssd 106t Gleaadlermiiad | ramegotit

back to the place designated for final packaging after inspection; (e)

Packéiging aerdndeatifieatrsamidtiniiocesS|kisin G0 OuesitoRoGen fEniliiatmaitastive fluid

Page 10 of &&lignpackags tananchtscing mitse plirglthierdesamiteprocess kit

within a class 100 clean- room using a double bags vacuum pack; (ii)

inspe@t)ng thesounthitiareremibeprmestu kit pack swvelflag |eakengrancbbiaakggdtafsonic

the anti-stadictpelvathyltenpgubags-ionérauate;complete vacuum seal packing

of the ceramic process kit within a class 100 clean-room; (iii) confirming the

quantiiiy) of tieerkisia rtbegesmemratepmocesselat paciingy il ave qow diiag| tatet retfective fluid

delivery ordgtchitiyorapsrtiaReongipiiheleeramiaeioncss wigr(iv) packing

into a proprietary-designed container box with cushion designated to

propgily prairetiagdryenster vt Ceasickitr ategs dsduantindesgphyggist clean-dry-air;

customer specification before delivery shipment to customer. In another

embagjmenbakingtivet érgpectioththtsramienirocese latasitg a nleshoeDafust free air oven

increasing therepiweall LEUIRNBE thefe el aESR O & §RMICARAHE®Eaning process;

production equipment, whereby the ceramic process kit is contaminated with

a congaminaiedisp ewesdeit ingdeniasrniico odsctmopieasssonirbefbishakiag out

precision clgaringerp@thod comprising: (a) Incoming acceptance inspection -

this is the incoming inspection method carried out to ensure a detail, proper

and tharpughsiieargtiad ebecoRRANEBIEIE the eesamicopraress fadtsartiefor the

method gengrally RGeS IRCAIMNG R SRI3MIERIQGESasKiEsIRPARIERIN s well as

boxes; and,fin AISTANIAGNARIAMISHIFEFJlsRiRullY: and then

laying out the ceramic

(viii) measuring the surface cleanliness of the ceramic process kit surface using the
surface particle counter and the Inductively Coupled Plasma - Mass Spectrometry
(ICPMS) method,;

(ix)  repeating the above-mentioned steps until the ceramic process kit is cleaned;

(x) assembling the ceramic process kits together when proper cleanliness levels are
achieved, according to the standard procedures, working instruction sheets and
recipes. The assembled ceramic process kit is final inspected and critical
dimensions measured and documented. The kits, which need not be assembled,
are put back to the place designated for final packaging after inspection;

(e) Packaging and Identification within a Class 100 Clean Room Environment
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process kits in proper sequence; and then examining the ceramic process

kits for damage; inspecting the ceramic process kits to identify areas which

may trap contamination and cause a virtual system leak; and the

categorizing the ceramic process kits into the required recycle cleaning
protigssePagkFNNEChR(hiEUPTD cealBIAghe TIsFa I Gaipeessisi WidtiRahidags 100 clean-
cleaning methadiogmdobkleddgastcelmapack; and/or in combination with CO2
pellet-blast cleaning. These mechanical physical cleaning is carried out by

eithi@) by tihepbesing ibhastimgitivachiribeavatiomizEBoachlasieaidparenddreakage of the
suitable skreisstdtiol astiyehyleckabay stipeonstide pasitiphefd ndoiachsewke gheking of the
surface roisgdinRSF QLY KR MRATS a theseskedgrreially includes setting up

for deposition removal by mechanical cleaning method in the masking areas;
andiihien ovaskmgghReagranitg opnpeass kionjbhdrtastngpdaspatidang lidumoardmg to
foil to protggtaelitiedl sracarRA Hioper MEIhRUedlEaeRRSNAGc@Iiteen blasting

the process kit with suitable blasting media to achieve the surface roughness
requiremeniskiandrifoen RlopiRatp cdsignethediianresok auhacesMigh Biglynated to
pressure comRiESsetalemR-devRlr 1N dHRRTCINESSING tARSHSIAEE with customer
roughness 3 R HerAllive R a5sR fiAllEffg mechanical biasting

and then rg%ealtlng the above-mentioned steps, until the surface roughness
is achieved; in addition, the ceramic Page 11 of 54 surface of the process kit
may be exposed to CO2 pellets to remove any polymer residues by a

RPN R AR AP GhraB PR Al P RIATE R AR R8P REREhG the
o@%ﬁ}%ﬁ%’@lﬁerﬂ %&&ﬁéjéﬁéeﬁﬂ? Q%lﬁﬁ%ﬁ&%%ﬁéﬁﬂ S mAR ME@]@#N\Q Bramic

E. ramjc pro t wit nltrogee ean-dry-air , an
pl;_O £sS KIt IS S

ona] Inate a contgmina eCcjes derlvm% I maéemufond tor process,
the | as(li?%ﬂp aster and alummum 1oil - on process Kit surtace 'tor

emovin

”W@WE)W%PB%%QU 0 AR CATBERBEsing within a Class 10,000 Clean
R?om Environment - This is a pre: chemical cleaning method car ieéi out.in a

(@oREIIEY S5O A ROV YPoSs! Srwﬁwﬂ%?a%‘ﬁfé'%d“ﬁ’ih? |[fgried out o
dePeuitedl SSrtaRiRREhRNC ROTHSM AR RRETIRAEY WAL RN ISIRE Werspreic process
priséesERIMetIRpasssbaipalidearersving e ielamimpraeessskEsritapriptalitya boxes;
(ifamb cessargeatithghta sprayingtheesse kiintiar gindiye sekithamtHay reg sutetthe ceramic
degimues kivaie pieficarehuben; klotvingndiyathiaiag rivan sz proices® datakits for damage;
nitFREEd ARMHOEAIRAR-BHOCRY kidNd INaRifyipag WhRICHANMISRIARESMKHoNIERd cause

2-PLARGAIQ Qe R TRAVE AN EESIRYES AR hE RSN B 6RQRIG RIS BESR Al ecycle
de#f%@!ﬁﬁ&'g"?’&%%@é?nd then submerging the ceramic process kit into acetone
ndt

solution; en removing the ceramic process kit from the tank; and

(HLr}ﬁi&Qa%‘Ea‘f%ﬂ%@éi%ing_qc‘?ﬁﬁ Kty @c‘?s%‘ﬁ“ﬁﬁ&‘c%ﬁ?&%%l@&%&ﬂ%&'&dvﬁﬂ%g Bad-blast
the ceramic process it .with nltrce EH 2SR |eet1n-drx.-a|r;.ﬁ1n then,so kllnléqn .

cleanlngnan or in com?ma H)n Wi L’oel el- 85 cleaning.’ These mechanical physical
thé Ceramic process Kit with the agueous mixed . )

cleaning is ‘carried out by either l%/ the bead blasting machine and/or the CO2 blast
apparatus, with suitable sizes of blasting media to strip-off deposition film to achieve the
surface roughness requirements. The method generally includes setting up for deposition
removal by mechanical cleaning method in the masking areas; and then masking the ceramic
process kit with blasting plaster and aluminum foil to protect critical surfaces from
mechanical processing; and then blasting the process kit with suitable blasting media to
achieve the surface roughness requirements; and then blowing to clean the process kit
surface with high pressure compressed clean-dry-air; and then inspecting the surface
roughness and conditions of the process kit after the mechanical blasting; and then repeating

the above-mentioned steps, until the surface roughness is achieved; in addition, the ceramic
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alkaline chemical solution; and then removing the ceramic process kit from

the tank; and then rinsing the ceramic process kit in a overflow rinse tank
containing ultra-pure deionized water with ultrasonic cleaning to facilitate
effective fluid exchange; and then blowing dry the ceramic process kit with
nifigiRen gvoProReah kiirpaNrbaexPasethtmspEaipigtaie KimRvecnyIeakirigesidues by
ardcsighmafarooftamimationodiaalty pleaival damblartege; @ndtike greyehe thecedramic
Clpaiutiy kequeneedsurapesteledtildioe]jee s 4o oRada Kirs thteanadid Phocess kit
ChathislogEreas sindeaitaiy-aiClass theheR dvia g&hBQ@&H@WH@MW&mMﬁm foil
IS ShRRECHRIONS ?ﬂ%m'l‘é@é %ﬁe%rﬁgm&gg carried out within a class 10,000

clean room environment to remove organic/inorganic and metallic deposited
(GOHAEHBRAS: PGSR ARHARNCEN 100HERS MR GRS SHRBE INALREa pre-
Ceéﬁé??fﬁé?r%e%ﬂ?ng'tﬁﬁ’é{ e WE&%’& afﬁ'd C'ESH%ﬁédSQM'r%Hn%HE’ tBeRmove. gross

regtloc’a\lﬂln tO-I’e écl:neIE zmdprgeg pOSIPerJ] contamln ndrF]hen rl[’hsdn%i uges Wé’%er -Jetting
a rinse tan COI’] alnln deionize Water an

th@ec%efémﬁe HRSESK kWW]tHr?ﬁ%E;%H'%!a‘%‘?f dRLdn r&mpé?ra%arﬂ?éﬁomam'”a“on (if
re(IPAPRRERY I ANE RATPIBMINGG N FETeBYA RO KB ¥4 TRiPTA%SH ERE-ARIoRjAed Water jet; and
“cHemidalviagideoths eairrzicipreessrichyathd ihegenrgan ovitiepthdnceranalisl then wiping
prineess itifrpmctse katnkitanz} ihupansh s gty e argmissidues,easdkiinisirg thaseeramic
tapkoess tRiivieh drionizerwieie g dh e bionying HEycHigh e RN PKACRES ddétone
WilhI REFPIRE B8S RInfIemg- ﬂ'fé’@f'én%%%ﬁ%@sqgﬁf%ﬁtﬁ@%ﬁkgm @insing the ceramic
Lﬁ?H&EEE\HS\}Hﬁ 8&5%;2&% H&&‘P%?d‘iﬁe‘ﬁ‘iﬂo@v 'ﬁﬁb éé‘?aﬁﬂ?fﬁ# Pl pitrogen
mix-acl ﬁ;lome

Solution: and then removyin Le ce Iproce S etank; .
M then rlnsm"g the & ceramlc rocesg ﬁeéaﬁ]r'}cs tan S(:ontalnm uﬁ?zuédm ixe
W&“é?'%&% %I%QAHHB'H@] @%fﬁ%?g'ﬁgo@@s%eﬁmlﬂ%%dgh tB‘f' tank; and

c|é%waf§law%mw piepesstibifreyHIRY singsd i Geniay El@éﬂﬁrﬁg)%%ﬁ?wlzed
bywalaevkingltrasonigfzleanitie imfavdliiata atfastive tionSvivngeanthtierpbbaeisg dry the
Kitgeaandithgrodesggy kit it Svtioggme ghisngdhelearainyi@iprecd shdat impsoting tfe surface
caftanninaticndfaighy eleasiteniadamagataodatiendiengatioyg wdiltteepre-chemical

C%@Qﬁﬁﬁ@&?@éekﬁ h?[fé'ﬁ@@@ﬁitlI(%%@%Qlﬁﬂiﬁﬁlgkﬁm@ad Certification
within a Class 100 Clean Room Environment - This is a final class 100

(®lemingabpidegansheritifigatias metoodieaf bR Endivrifynihatriles a precision
Ce{ﬁéﬁ\'ﬁé?r@f'éﬁl?ﬁlé"l:ﬁe%@dfr@ﬁrféer‘aﬂrqﬁt'ﬂiﬁ/ InQrganie Goetalm R mattiGWRiRent o
IMBHIKIES, ﬁaﬁéﬁ]ﬁ{)}@?ﬁwﬁ&c%&w %C‘&eﬁb%ﬂ%ﬁot%ﬂ}’aﬁﬁ atos ﬂt@%e-{m)ﬁ( generally

amic arinse

metho S _rinsin

COBA TR BB e AR e SRR b Ak ghemical

kiSHUAR"b\AS S5 HFRBRARR ESnEATATRIG BIPSESS émmeam uﬁP& i rinsing the

deESETFe INRERSrKENA thERSrelHKshNg ERiING AR IANZpfovaiss IanshteRdevigkdry the

carsrainingrafess piireitheidinizen geate;laarddyexirb kowithgndieyitheatgirgeicsubmerging

prineess detioviifocess kit into a tank with ‘chemical” aqueous mix-acid solution; and then
removing the ceramic process kit from the tank; and then rinsing the ceramic process kit in a
rinse tank containing deionized water; and then blowing dry the ceramic process kit with
nitrogen gas or clean-dry-air; and then again re-immerging or submerging the ceramic
process kit into a tank with ‘chemical” aqueous mix-acid solution; and then removing the
ceramic process kit from the tank; and then rinsing the ceramic process kit in a rinse tank
containing deionized water; and then blowing dry the ceramic process kit with nitrogen gas
or clean-dry-air; and then inspecting the quality of the recycling cleaning method by
checking the surface cleanliness and conditions of the ceramic process kit; and then
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nitrogen gas or clean-dry-air ; and then baking and drying of the ceramic

process kit using a class 100 dust free air oven to remove water vapor,
chemicals and spouts traps during the cleaning process; and then cooling

the ceramic process kit before taking out from the oven; and then inspecting
ariaspesiner e ermiepresesst &Htfor sigimotani@anaatiomdawkyelpansugArglemage; and
sairsic e pevdinipiitd sheedrasitopthecgraktiasideameter edge of the ceramic

process kits; and then testing the cleanliness of the physical surface of the
(drinaliCrantessBaténg ansGrstifieationswitiena"CGlissr HD0|SdeandRpoot&duiwisnent -
completedfisal d e n @ecldyming thakiaguits ofiteicihonethed toecoruidedmeserify that
estRbishret prAdRansere adadriie GoevMe MR §iaDadSiaRSHIHANCU RS AMdrities
Praceesakitis 5!@@133%@%@%&@% }EF\%FHBG RRIAMIRPIRGESS KHRIREF HRIudes
W‘Pﬁ&g%ﬁ%&%@r%\ﬁ( YoEes 'lSYEJ%?i a.ﬁﬁw%%ﬂ}g% Fé‘é%‘? gflﬂ%?er and then

Instr C 10N S eet ecCl
R ke ot wmens.o?'g%f{ £ Tk Saiing rarﬁ?éo B Sl and

kn@”&)ﬂﬂ%ﬁ&dﬂﬂbz%d%%rntﬁ“éaﬂﬁﬁ MtHﬂ?'ﬁ%ﬁ'&%@fé‘@'@:l@@ﬁ%@oBﬁw'” a rinse tank
EROIFSHIRGNLra hidr s cgianige estRgane Shemi A ausey s AEaT i BfRBRI it with
erdlipgahgasepasiteproreds kird then hdisingfiad aryinp ot ikegiceramialpyoesssridliveing a
thakisréd0ainsg cteaninndefree feowve amageaddiecmeibald gensrally tngsidesng the
pagkinm@PebvRsUERD SRAlIGITHE her@minipIereess kit WSO aikilgNR ¢Hassthe oven;
10 dmden g A QBRI RRYY BRGOANRSTISR JRSRACINE, IconditipRaldhEeh as
Vas%‘r%!Eﬂ R Heria @éﬂ%@%@ﬁ‘ﬁt%%ﬁ\ﬂ@r%%&fﬁ% é&?‘&lﬁ.? %%é@é’lﬁ&eand then
V, aml rocess Ki
gS H‘lg%ﬂe C §ar?hnesst (gy?he ﬁy%lc tsﬂﬁa%ts

eramic rocess Kits t0 ensur %hat itis
n confi and nera INg a correct

e IE ARG .4 TR B AT, SR ISP By R g
pr%e%kﬂ%’déh%ﬁh%ﬁabﬁ%ﬂg 4ﬂ%tﬁeﬁr6?ﬁi‘é¥5@ H8sRRQNMEr BERHANGEr SEOR Wit the
cuBstidoricorSigaatddiscispopeirfnpitbescasagrabdieguhe eeodeanoieess siasegrther when
befaneer ddbaeliveshipevent 2@ cacsiened . aeberdiegamidhdtstatearte ghrosaugrise working
inyietivadprasess haverbgpss foud tRhaveia iausiaargy contadbarhpagtiele critical

densitnpbmRoMmerathianrberbmMi? pdesissGdare centimeter. In addition, the
ceramic kits have also been found to have a surface trace metal contaminant

(OMERAGIAG M@ dORIMQERNARARAILRA0 Sonfases qasaRtEaNMdOREALO This is the
atgrARAGHA Mé&]ﬁﬂé‘é&%ﬁdaﬁb! IﬁPMé]t(MgMBHV%yeﬁ%‘@lqﬁ'ep@%ﬂﬁc MiAScess kits are
Sp‘é&ﬁ'&ﬂﬁ‘@& ol t@&r‘éﬂﬂ '{6' ﬁ&% @é‘f'?t"%% E“b”éé@ anﬂ%elﬁa‘?ﬁ Ydmage. The

Um Ismut oro mium

IEh y Ic, Bar l< {nu

cﬁ‘?% foHe" 68 "d‘bdﬁf)é‘ra iGhY SN ”Qr 18ay. CLRY%%% It Using an

MUYRES] A, %M%@é@ aﬂﬁcﬁ?ﬁ&%tﬁﬂ'yl\ﬂ%%eﬁ‘”ﬁﬁf%éﬂﬁﬁ?%&j flifrcondition of the

StYé‘qumnpaF'ﬁ suGbagfileAking Rgdibreakasaditlin arihealm aohribYIRIG b?@llé@vﬂﬂ&”e a

apoizititerivetuhis sealapaiking of the ceramic process kit; and then confirming the quantity
of the kits and generating a correct packing list according to the delivery order with proper
labeling of the ceramic process kits; and then packing into a proprietary-designed container
box with cushion designated to properly protect and secure the ceramic process kit before
delivery shipment to customer.

The ceramic Kits cleaned using the inventive process have been found to have a surface
contaminant particle density of no more than about 0.3 um per square centimeter. In addition,
the ceramic kits have also been found to have a surface trace metal contaminant concentration of
no more than about 300 surface concentration (x10'° atoms/cm?), as analyzed by ICPMS
(inductively-coupled plasma mass spectrometry) for metal contamination such as Aluminum,
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The present invention best-known-method and apparatus advantageously
remove the organic and inorganic and metallic impurities by-products without
damaging the original high purity ceramic process kit material or surface
morphology. Another role of the present invention is to offers a reliable, _
Adgtisnentialtesamie, efrsiem nBeaAkud, fiamigbnBiieht geemymh dpkisges@iromium,
CabalicleColgzanin@sphacessesrmanither lode, ofLitssl pregbimnvéfegoesisto Helimganese,
Megid R, aNidhD ikesssiony Sdd ronsstemily yrinrouidingaTdisgigingdnadium, Zinc
aﬁepﬁf%ﬁhuﬂﬂﬂ)ﬂoﬁﬁﬁtl? taBeslokRayRvaRIGEd process knowledge and
document the recycle cleaning work and knowledge. Other aspects, features
TaOPRGANAEATR! bag-inwniiakmod badmpmdilly appataoliiam dieorNSidiRgganic
aSiSHORMFR AR Wﬁﬂ@‘?ﬁ’ﬁﬁ‘?ﬁ%- %ﬁ@d&@tsomgtrt(aﬁﬁ%gﬁstkﬁl\éﬁginal high purity
IR I&%Eﬁ Qﬁeﬁﬁ%r sﬁﬁ? I%Y ITION Accordingly, several objects
and advantages of the present invention are of great benefits to the
AU DA BARUIR EINED QB RAES: P M iR SRR Uent means to
BIRCERRING ISR RUEURCEY, BroMmaNGs,Fifisiency. and rate of qualiy
or optimal equipment effectiveness value and improved nanoscale wafer
AriGAiRn gy (LAY R sy agntau Aty B kUG IR IS RlRRiRly by
of semicon: uc}or rocessing equipme { gllure, such as scrap an rti:-(work.
pr |§n%i a dls[%lg lkr}eﬁ pproachcand a. consisten est-known-metho [OCESS nowlédge and
(%\f educe ottleneck of semiconductor processing equomen

RSSO G RSY A STEAER MO A LRV IEd Y city, which can reduce the need
for redundant equipment ceramic process Kits. (%)_ Reduce frequent repair,

Ot PSP, 120, GPLReD i DS PR HEHCPEAl T oRRAA L the

ERMIND HSE LSt R AR BPRERIFLEYIEIBY implementing this invention, engineers
can increase recycle cleaning process yields, increase process quality and
performance, achieve faster time-to-delivery, and increase customer
satisfaction, etc. The most critical advantage of this invention is improved
cycle times, reduces contamination and at the same time increased overall
equipment effectiveness (i.e. availability, performance efficiency, and rate of
quality.) Another object of the present invention is to provide a method of
precision cleaning of a high purity ceramic kits to, easily and within a short
period of time, remove organic and inorganic impurities which are present on
the surface and in the vicinity of the surface of the ceramic kits so that the

ceramic kits can be used in various parts of semiconductors and electronic
parts.
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Further objects and advantages of this invention will become apparent from a
consideration of the drawings and the ensuing description. Page 15 of 54 4.
SCOPE OF THE PRESENT INVENTION The scope of the present invention
covers all ultra-high vacuum, and high vacuum-related manufacturing. This
3is OBIIICAL preddidn AlBANRY TebhitomGHor the BIRESKN, TahNYigNT ION

vacuum-related manuTacturing method such as semiconductor, flat panel
Adisptiyyin derasisolstetaged mdvintagisi 6h thd peaise mehtotyatb af it ieaeéiss to the

sdhfcesiipaIent rifastiveyesspaiiiciency, availability and equipment recovery
times but also it decreases the total cost of ownership, production cost and

(SPAEssnMiee simydnalding Hratussiny eatipmean LairpRligd pertbendegositierncy, and
rerpeVva aﬂeﬁ|f?%?|§ﬁ¥'%n'&ﬂli9mﬁWeﬂégtM§ﬁ&s RighdPHAYiERIBRRIE nanoscale wafer

ofgbifegq mblles such as focus ring, bell jars, electrostatic
chuc ocus rlngs hadow rings, chambers, lift pins, domes, end effectors,

anﬁﬁﬁrcﬁ}éptﬂgrttzﬁe H?Jzﬁéﬂfyp&ﬂﬁecﬁﬁﬁg’m@féﬁ&%rb?  SHRSARIRL HrQRAURS e8P ment
st H% %CP%? = &]‘ler hand, a chamber dome and clamp ring, parts
o?r%e apparatus for manu acturlng the I|qU|d crystal dlsplay device such as a

T

armaceu n nanosca e 10
is reased by more than one order of magnltude The scope of this
' tion covers a methpd and apparatus for deposition removal a
(DRSS TR PG SR e TRUEH SRR o RO R s ¥(.'§ﬁ cost
pUMNFREHLIRROMede g@%&é@&aa ?ﬁs%noscale semiconductor manufacturing.

This inventjon ma be used to_process aré}/ number of t)é}[;es ofg)arts havin
fi ?

<¥éF%Wﬁ%‘§‘JW8éB§ MG G ARSI RGBT, Ty ReHaRARY S OrPaRRs tel0s, Thcrease
PESASPrided By éﬂﬂnﬂ?H OHNMRUATHRKSe ff(?iﬁrzé'@)e Sfieehveanbitél (glerpasgiicysomer
sailsffed (Si8194) hgtirst(wRD3Y , ativeniate @ ridy ipmanbiviuis imiiyed avale) tigied, reduces
couiartnaspiresld ahthpaatsehtavinpohesrdaalevapequdppesiteffecivamss (aatmgidability,
pERBIMM SRR RAY MRt TR anodized ceramic coatings. Additionally,

a system and method are provided for establishing criteria to verify that the
Avethenichjpracssbdiressie dieantiariths tespecido ongainid, ohetatiisiannecleaning of a high
pBddH etlatad iRt essAncthrasialishing tifRAdd oV arfy, Haoledpiarsicatd inorganic
impRR] WEH"&%OEXSE%FW e iAGEARBAFINOcithE SFREHE BreREramic Kkits
sér{MS‘ﬂHQBe? e drteruned D QX meespoad Eﬂﬁcﬁﬁ?té)'r' ﬁﬁ%ﬁ%&r&’d& Bts.

the appen clalms andﬂﬁelr legal equivalents. age

Further objects and advantages of this invention will become apparent from a consideration of
the drawings and the ensuing description.
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5. BRIEF DESCRIPTION OF THE DRAWINGS The above and other
advantages of the invention will become more apparent from the following
description taken in conjunction with the accompanying drawings wherein like
references refer to like parts and wherein: FIGURE 1 illustrates the process
flowchart for deposition removal and precision cleaning of high purity
ceramic process kits in accordance with the present invention. FIGURE 2

4illustrafe©Ole _@ﬁ)mfdﬁlﬁ’é?@?ﬁi‘dmfil‘dwﬂ}ia' bdical workflow in _

—accordance with the presentinvention. FIGURE 3 shows the cteantiness
Tievetspethd eesgirisesuifaeatandctiereftgciivenarm ofdhRnprese Mighveasiom-related
méRlFECctoARG VRl souRietLRIapmRioMaBRREEERMRIGY (S RMUIMEPd-and high
vgéﬁgﬁjr& ﬁwgnLPzEMHgER §Q&WI4Q%%EHE%IINN§%&1]9MISP|ay and mass

g) esen entl n will % cribed in f
S'[OI’ e manu ac Hrln% ecause not. tha It INCreases t € ectlven?ss efficiency,

i A esyﬁ% T e DAL g
p%ﬂﬁﬁ'ﬁﬁé@%ﬁ@%%ﬁbfﬁ%@iﬁ@q Pifiques. The idea behind this is to provide
effective ultra-clean treatment of contaminated ceramic process_kits made of

TRIgEO A RA PRI iR fae FiRRRRLIRY FPBaME) ¥t A7AYCIB leauagRE w and used

highe BHFEXIIGELRSBIS iFPEIPHEBIS It ISSEIBI 66t SHCB s TRsERtTiBY cBeHirgy aurfectrostatic

clumitedusalrgsr eltadovitibroproeaskeraltiiughsndomesitedd teftertess, liners, supports,

inecoe pses, mhns myarimts,isclaenrplatds, dfeatete naideseoqperichacka| wafer transfer hand,

a IBNRRDEIRHORE HeiNEIAMBUSHENEINSONB: QRPARIALeBAERMEN ARG BRtigiAedrystal

EFE@ 9”&'&%!:@%[@!?‘%%%5%%%@66‘%9 RS RARS) IR LhE LHEREIUS AIUSSMHAd the
ic

I
e R *ﬁﬂéff';;@igfé?ﬁ%ﬁé%ﬁ%%ws o

e TR Sl e e Lot TR Bl A ol e
O?EQE?SH?U@B‘P&FBﬂeand solution contamination, as well as the facilities,

paratus nd fixtures used. One ect of the inv rovides effectiv
T SR OOV AFB 140 R R GEPREALS TR G0 S EREr i recvcle
CleaRifhIRTANROBL ER R Feaipieat padidchaniRy RIGEERSHBYprolatitddt purity ceramic
Precegelifs usesdmaneseattivenpreBeudndreaniduengin the nanoscale wafer
fabrication. The primary process contamination on the ceramic process kit

TiHe | lyaation rinayPBUGHAR A8l ORSAS raRa IYOST STbHiRastal FaFitalARhESSIHA Bsfaces,
inalueiiau miitoutinioniptisis@aits BavingnsuBeasalicompBischofhalBoiom, @emivmoxide
(A2ed)silichr oabite (SI0h alilj dCopjiade G, yEar(y20R)nzidcoma (Za@p), aluminum
nitithéumi Niagnegilantz, (Mgineinars @aMaxBrg uemibickabo Pedpssitedseramic coatings,

plasma spray ceramic coatings, and anodized ceramic coatings.

Additionally, a system and method are provided for establishing criteria to verify that the
ceramic process Kits are clean with respect to organic, metallic and particulate impurities and
establishing criteria to verify that the physical surface morphology remains intact.

Accordingly, the scope of the present invention should be determined not by the embodiments
illustrated, but by the appended claims and their legal equivalents.
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Sodium, Strontium, Tin, Titanium, Tungsten, Vanadium, Zinc and Zirconium

used in the wafer fabrication. The contaminants may further comprise free

iron, oxide scale, rust, grease, oil, carbonaceous and other residual chemical

films, soil, particles, metal chips, and dirt. 6.1. Chemical Solutions and
5 MddRdti€aDEssOiitd fdsl OdéDiR PiidEe BIRABLINGSIH this present invention,

the chemical cleaning chemistries and acid solutions typically used for
Thentantnad e ezl raagy eCyiod ny aldaniwil fioscdreehiginepiphityeae feamiche following
IBYORRRM kileRNa BRf@rsismwitidrdes fibetyind tidiarbionrendidakd ietetences refer
tﬂlHé%%é%éWQﬁ% mixed-chemical solution of Hydrogen Peroxide,

Ammonium Hydroxide and Water (H202:NH4OH:H20), mix- acids Nitric acids

FROOALY drRaRRHALofde (bR 31 ANEREH Yol HERS RIGS B CRMP PrdbiSi@FiEleaning of
nEALHAR, COPIRISTS LIRS 0% AR M D CIRAIRKER R, any sultable

centration that removes contaminants without causing amage to the
FF@B”FEE'% ieBFLaLsnd RS MO RECFrERduD @ id &%f@é@%&?h’&wr\%aga&dance with
m??e%gﬁ |ﬁ9§®‘8§ is nitric acid with a concentration’preferably in a range of
out t0 about 10% by weight, based on Page 18 of 54 the total
PRI af ¢

ﬂ&%qfh%0&|§aﬂﬁﬁ%s%olb\$@”ofoﬂ8 @%%ﬂq? I"étﬁ(antﬁ@aéﬁfé& U@r{ess of the
presenE:]r ?l%ntl rg {Jg% n uc %Ilor? g%ﬂqﬁntratlonlarso ro e r% cF&é@etPlo&/

A Sp &Cifl e Cleanin ess
solution comprises about 10% of nitric acid and 1% hydrogen fluoride. The
weight percentage of each chemical is not limited to that specified above. For
example, the amount of hydrogen fluoride may be determined according to
the desired cleaning time and etching rate. If the concentration of nitric acid
is too high, the stability of the cleaning solution decreases and the rate of
etching caused by hydrogen fluoride decreases. Although it is conceivable to
mix hydrogen fluoride and other chemicals at the same time, this leads to a
decrease in the etching ability of the cleaning solution after a long time has
elapsed after mixing. In view of this, it is desired that other chemicals are
mixed beforehand and hydrogen fluoride is added to the mixed acids just
before cleaning. In the process of the present invention, the ceramic surface
to be cleaned is immersed in the liquid or the surface can be sprayed or
flooded with the liquid. Generally, optimum results are obtained when the
ceramic surface is immersed in the chemical. In this present invention, the
cleaning solution may comprise of at least one strong acid such as
Hydrochloric acids (HCL) and Nitric acids (HNO3), fluorine compound
chemical solution such as hydrogen fluoride, an oxidizer such as hydrogen
peroxide. The use of these chemicals and mixed chemical solutions allows
the surface of the ceramic process kit can be etched so that the
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foreign particles adhering to the surface can be easily liberated, and at the
same time permits the concurrent oxidation, dissolution and removal of
organic and inorganic substances to be performed in the same cleaning

step. In this present invention, the types of precision mechanical cleaning
6tedDiidueH tiaic By S Rdrl N dSiohHEmdNREIND #€2i)cling cleaning are:

(a) Clean-Dry-Air Blowing - This technique involves a jet of clean-dry-air
Eatogiressedfaiieoprésait mpasnidin wa tieudaterfehiofuahear deedr iiehpefateate to the

actelveiyisgsad feysemove particulates and liquids, particularly from blind
holes, as well as surface dust. (b) High Pressure Water-jetting - This

THRCEOHERR TVIOL @reteifttinddHabh ECSRItEIN AR B iergERBROMRI RaviticlRIe S various
nRBEhHRIdS P AT A PHE BRI e @migieds a5 1R TRGCHEH (fFﬁsB%a% provide
e#é@ﬁ\%‘ Itra q}‘g‘aﬁe[?%? d'f‘ﬁ%?h‘(&?gﬁ‘ak%& 9&‘3%%‘%&8&%& B§8 %{ &rrtamlc

n} E S IS directe ontoa§ur Ceto
m erla el% ur| ceram e |onductor

Hﬂ{‘?ﬁ‘ “w?% |mpact tec o (1
pw&ggtgwew&s@w&g%rw lﬂ@i %*E‘Q B%%?ﬂ-fr’ 8&%%@8{@&8 ?HB%Q!‘ not limited
toshREd 968y sically strips deposited contaminants. Page 19 of 54 (e)

Ultrasonic Cleaning - This non-impact technique uses ultrasonic system

TARIEY S8Rt AP Brstdt iRk CXfale X PETTRRMAD APYeERHRN A TP St ESARIAGFTING
techTHpsies &mifg ol Yranrshaps Hieth e rotisak NI PRp OReBO At ING MAIaE Hagiars) on the
ettentpyeragueessinheintealethaomgungtieosingcates 1&g Zequrod edtrBastivinsMetinog] used,
thefrthie pfeseniicalgantiach sdlutith hibtlesteatparahecoter albigiagefadreaninate surface,
adlpaichachehibg SIREEAHEYYRMHIRA deR- tm@%%tﬁ\ﬁgIeﬁ@ﬁafﬂtbtﬂtfﬁbrdétﬂ%ﬂiﬁéhon, as
wéamoyal %@qlmggﬁgﬁg@%qg(tgfgglggé@urlty ceramic process kits used in

nanoscale semiconductor manufacturing. In one embodiment of the present
ORY gpiero R RERTARANPrAEHROEHB RO PEREtT @BntaIRAREE @Ffnic process kits to
re‘ﬁf?wé‘rB}B@é?sdra%{EHCQM%E%rﬁ?r%[]’é'l‘? Q£%‘3g§nk %%M‘Q&'%U"?eﬁ&%ﬂ'%?products of

rei?%en s used tﬁe actl \I/@C l%gc(:ee%stme %:arlp ed ]Ihe ngrgls@ﬁve a?gr ﬁjbrlcatlon The
nﬁtjormated

ction (a recel Vlﬁ% ceramic I’OCGSS S n otectl
't

pHH&éﬁw@f?f WeRH R8¢ Far‘fﬁ@'&‘%c%@ﬁéﬁ Pe'l“u‘i ;‘)‘i%dﬂ%[
hydeoeaPatic plsperal kitenkRnprepier %%c@%ﬁ‘%‘ﬁble‘\mm g the Barium,
Beafbittic pPosaed kifsofon draagasnio Cakiiip | cCanoteiamicConathcdppeill Keallium,
Greraoiupiitingn stedd, triduksraMhbgndantatibagaheks el dgodsiamd Nakaliotassium,
seeilingstasesahaih, betehiaakerlitgseams wenHiairth @ieccaedrzi rseraighesdaiishe wafer
R Rslense efralinanReRBYIf@iher comprise free iron, oxide scale, rust, grease, oil,
carbonaceous and other residual chemical films, soil, particles, metal chips, and dirt.

6.1. Chemical Solutions and Mechanical Techniques Used in Present Invention

In this present invention, the chemical cleaning chemistries and acid solutions typically used for
contaminant removal and recycling cleaning for the high purity ceramic process kits are
Potassium Hydroxide (KOH), Hydrochloric acids (HCL), Nitric acids (HNOs), mixed-chemical
solution of Hydrogen Peroxide, Ammonium Hydroxide and Water (H,0,:NH,OH:H,0), mix-
acids Nitric acids and Hydrogen fluoride (HNO3and HF).

In this present invention, the acid solution comprises at least one acid and may be employed in
any suitable concentration that removes contaminants without causing damage to the ceramic
substrate. The most preferred mix-acid chemical solutions, the mix-acid species is nitric acid
with a concentration preferably in a range of from about 8% to about 10% by weight, based on
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inclusions or any other defects that may cause sealing problems leading to

vacuum leaks, all weld regions shall be free from scale, voids, blow holes,

etc. (d) inspecting the ceramic process Kits to identify areas which may trap

contamination and cause a virtual system leak.; (e) documenting the
theolodatioreigbt ofethepansioupreii@solkiisnsing glxdetasis sodutiplisMay fdidiealcomprise
hydrogegrfipbsdenoh Eictaneantedtesn domwedbast ciitickl datat it lbggeeig(f) In a specific
agsliegivizon ghantbpiegariocdh aleendrett i0coRaikitonpriss seautirsydecyddc acid
afdeRRINGrBEes $BsABe Mechanical Processing - deposition removal and

precision cleaning by physical method (a) setting up for deposition removal

Thy neghiaricaheirasiracmetbatin it Mmnsikadereaspiaagl 40008 Stbtlkample, the
MK 188 ADESEIRTIOMIOGRSP kit &é‘f&rﬁlﬁ@&'%Gcﬁ}ﬁﬁfrté‘@ﬁ’eadﬁmﬂéuﬂbﬁﬂlhﬁjume and
eﬁ&ﬁ‘?r‘i‘a“rﬁ&k‘i‘f?ﬁl TR gﬂfﬂf'ﬂﬁﬁt‘ﬁg&% HJS‘%H@Q @&AB@?%%%‘F&M solution

dgcocess lastin Creases ﬂyhough it is

reases and\% Ita cﬂ % Lﬁ

LSsure § %k /ct Pg o2 T Ahieve the sUTTace fou
C?B&%Yn"’eﬁ'ﬁe‘ﬁté“'{& }S%befiﬂoélg%ﬁ eOEkEFa?H?é“ &é’éé%t%‘m?aﬁ@%vg[ﬁ'%ﬂ fis to a
d%ﬁ’@é&%%t%ﬁ‘iﬁ?@gﬁw'éYéHﬁtGr?Béﬁ'”91?9'U@WH@E@H@F‘BI%&%&Qﬁésséﬁﬁ%ﬂ“'xmg
Inugiewiththi 9 it intiesdiedither)othe) eheprctingrenmixadfactonehanthaedsysiiogen fluoride is
adaeoditioths ofiked eeidmnjictpbotmsscldbrEfigr thehengciessiad| thiagtiesgn(f)nvention, the
céepFatngdhaabevRameIEaRGSIRI, tHatigthe eerrrsigrac @pepsoipeyeess ooded

WRRNIRY it IRSHNG BiRiGR MR TR I QReaBtkih i nariiRb IR @ RIE Sifsie RUhnersed
PR dndce.pellets (pellet size range 0.2 mm to 0.8 mm) or liquid with a

pressure of 3kg/cm2 to 4.2 kg/cm2 for about 10-15 minutes, to remove any

Iﬁmﬁrﬁ%éﬁ?fﬁ\&%&}’ %&9%%%%965%59‘@%9&5&%% IQM%E@Etron acid such as

G L S iy
o DL o I oSS O ReERdE AR *amzeap P e
%9@@%8%%‘%%%%%%%%%@@ 1Yee CEFARICPISSERKE 131! S BifciRehzp that the
fapjomheatiigigsmeghsrhedeshaswiee rearb ¢ erpHYfltes et to a0d atiies GANts: thaetegymits the
cpregseredXabton, 8disst Mitkgicand) reithogdnadjasy gandte and diyeegarfor Sutskdces to be
peniowites ir{jJhecsmavicigatheglskapting plaster and aluminum foil on the process kit
surface. 6.2.2. Pre-Chemical Processing within a Class 10,000 Clean Room
IrEtnNsrpreseeninvention, the types of precision mechanical cleaning techniques typically used

for deposition removal and recycling cleaning are:

(@) Clean-Dry-Air Blowing - This technique involves a jet of clean-dry-air compressed air or
inert gas with particulate filtration at or near the point of delivery is used to remove particulates
and liquids, particularly from blind holes, as well as surface dust.

(b) High Pressure Water-jetting - This technique involves a jet of high-pressure water-jet to
remove particulates and liquids, particularly from blind holes, as well as surface dust.

(c) Bead Blasting - This technique involves a jet of alumina or silica or some other inert material
in the form of small beads is directed onto a surface to physically strips deposited contaminants.

(d) CO; Cleaning - This non-impact technique uses a jet of pellets or liquid Carbon Dioxide
which is directed onto the surface to physically strips deposited contaminants.
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(a) water-jetting the ceramic process kit with pressured (about 30 bar to 40

bar) city water for 5 to 10 minutes to remove any gross contamination (if

necessary). (b) spraying the ceramic process kit with pressured (8 to 10

kg/cm2) deionized water jet (resistivity 2-16 Mega Ohm/cm or higher) for 5 to
() iRAoMiS fdarmingve TAN MRRIUIORAST tEhaiaLe rusea st keaPNIvcFiamaivRitsxis directed
oglotiessarrfisbe sereeftne fixtucelaehandle the ceramic process kit. (¢) blowing

dry the ceramic process kit with clean (ultra-filtered to 0.1 micron or better)
(pregeurdid Bakimgt -STioisl @dtglare2yvblneg dakies peteskits gpapdions wir®rmal bake
temprudesediagd Blredind (digadgimgy dtes. ceramic process kit on every surface

with 2-propanol (100% semiconductor grade) to remove any residues. (e)

rinsing the ceramic process kit with deionized water (resistivity 2-16 Mega

Ohm/cm or higher) for 5 to 10 minutes from top to bottom. (f) submerging the
6 CerbimiBastds BewkiMatboaoefttreepsedenion\(a0d¥. semiconductor grade) for 5

to 10 minutes with a teflon fixture to hold the ceramic process kit. Use
FiehREtdilbestiries hipereral] eraaralined dtrapiR tprbesraaent iweatdearye. (grthod and
apparaivirfgrtbepcgtamiepovakessl iteiisiontblecace ondigb iy tarskniogedhess withused
iflheriekdarn sixicond(lR)oiinsngribaregramic process kit with deionized water

(resistivity 2-16 Mega Ohm/cm or higher) for 5 -10 minutes from top to
Ibaite nen(bobimanng tirhéhpresraninvgrniaess kitstvkhooleane(bdivia¢Bikavhdfto Qukcision
CIRGHN AT DEIHRINIRERSS WAL (ABGIb B ahil Kpreras) It pgamigasHer cleaning method

afUeRDcELY iRl s rioskBdputes. (j) submerging the ceramic process kit using
a teflon fixture into a tank with an aqueous mixed- chemical solution of

6 HMdrogeshie Rdeeh tAnpEnagidatistydroxide and Water (H202:NH4OH:H20),
wherein the amount of Hydrogen Peroxide, Ammonium Hydroxide and Water

(RN bR o aidkinsienue GRRMikeb settiistisHerdhe ratio of 1:1:2
by weight, based on the total weight of the solution, for 30 minutes until all

(Htainsdmaiey bberceramnioy@dedsh kit edfeaiith et eapiogl aaltioccaniagi®eds kits in

s%falg@sse(f@);ﬁgmvmgomp ceramic process kit from the aqueous
mixed-chemical solution tank together with the teflon fixture. (1) rinsing the

(JedeniRipEERSE KNS Mgestelien fiKdiiRdges eyesianplinge dantnrosniaHEGshall be
free of pitting, scale, cracks and indentations, all knife edges and vacuum sealing faces shall
be checked to ensure that there are no scratches, pits, or any evidence of rolling, peeling or
inclusions or any other defects that may cause sealing problems leading to vacuum leaks, all
weld regions shall be free from scale, voids, blow holes, etc.

(d) inspecting the ceramic process Kits to identify areas which may trap contamination and cause
a virtual system leak.;

(e) documenting the conditions of the ceramic process kits using guidelines established, digital
photographs and pictures taken as well as critical data are logged.

(f) categorizing and preparing the ceramic process kits into the required recycle cleaning
processes.

Mechanical Processing - deposition removal and precision cleaning by physical method

(a) setting up for deposition removal by mechanical cleaning method in the masking areas;
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deionized water with ultrasonic cleaning to facilitate effective fluid exchange
rinsing the ceramic process kit in an overflow rinse tank containing ultrasonic
system (40KHz/600W) and de-ionized water (resistivity 2-16 Mega Ohm/cm
or higher) for 30 minutes, preferably at least three rinsing to ensure removal
(ofrasskicial BreapirpieGIPGeTs. Rhwide dissingoplasiesrard altranifieydel iéorarpigoecritical
alspdatieddsodonethenicd blesandyetter. All utensils that contact the rinse tanks
and contents are rinsed with de-ionized water. (m)blowing dry the ceramic
(prblesisagkithevitierelpien [udeessfikéredtto Quitahlicidastndevesip stsksesedishoxidized
8 thubfirkgicmi®) nitpoeeargas Gkgleah-urytairkged minabbivin tinspettiagroaghness
qualjtyrehbne cleaning method by checking the surface cleanliness and
conditions of the ceramic process kit, as well as inspecting the ceramic
(Droeedadid esignscelagicdtotskivboaniamimaiigh pfassiyecdeaprage clean-dry-air
dagios-fee seamieRraGRspdifisr SRl neResiadnergieanliness using a
portable microscope. (0) Pre-chemical cleaning sequence is repeated until
(EhensgRiamic BEOSeSackitisugltREEANE. Z&wﬁbﬁm&aklﬁr%&ﬁﬁiﬁgpvﬂ&béﬁ RiClarws the
10eRileppIRgayn Environment (a) immerging or submerging the ceramic
process kit with an aqueous chemical solution containing Hydrochloric acids

(AR S fiGd-dtnavieigiiotasep Onuihrde e s nirelcthe ugrHetOR APicded;

minutes until all stains have been removed. Ensure that the acid solution
(UG MesertasRDroodsernoningsthere reoraRngeaenkis aMBellets (pellet size
Hyg{@&b@rﬁﬁ‘@'@@%ﬁﬁ# U%Ir\)MFhath%stﬁﬂ%f @}25‘7‘6%2(1%)4 MRYEEor about 10-15
c Py [
er%'iﬂ tesPY ‘%@Fr%v aYM ’Pe@ § 5590 %%&Qﬁé%lgﬂsﬁéﬁﬂ 1%9%% l%éasgphysmal

& Joniz f’;\ter res V|yo
Pre(fera e tanks are kept covered to prevent air particulates from

?%{/“H”a H”ég t@r‘é 1y éS’J&'cZe%Q K"?R%‘nth éé”? "gat%p%’ (?'%?ﬁ ef'Hé’Xﬁ‘%ef Water jet

éﬁéirvkﬁ?( S8 (TR Riicrdh 1) BERLRS (R T Taperaes.

8 @iﬁ‘%/%ﬁiﬁﬁﬂdﬁ% g4d d?t@}eQWYﬁi/%? feesHLIESY @ R Ifte HfingFramic

orPERERFSfting the ceramic process kit using a teflon fixture into a tank with
'HPC-Clean chemical" comprising of Nitric acids and Hydrogen fluoride
(LSHn R Al i<t bt
theresgusdugbayPROaCIe Ka/cribhitisiges GRiTTTleh st DS Brilophaifsiteseramic
process kits comprises Nitric acids and Hydrogen fluoride, wherein the
(arrroovied thedretiiog ﬂ@éﬁﬁﬂ@‘ﬁw%@mr&@u%@'m@@%ﬂ@dﬁ“ suifscecid solution

is from about 1% by weight, based on the total weight of the solution, and

6.2.2. Pre-Chemical Processing within a Class 10,000 Clean Room Environment

(a) water-jetting the ceramic process kit with pressured (about 30 bar to 40 bar) city water for 5
to 10 minutes to remove any gross contamination (if necessary).

(b) spraying the ceramic process kit with pressured (8 to 10 kg/cm?®) deionized water jet
(resistivity 2-16 Mega Ohm/cm or higher) for 5 to 10 minutes to remove any residues.
Operator must start wear dual latex gloves and use teflon fixture to handle the ceramic
process kit.

(c) blowing dry the ceramic process kit with clean (ultra-filtered to 0.1 micron or better)
pressured (about 8 to 10 kg/cm?) nitrogen gas or clean-dry-air for 5 to10 minutes.
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the amount of Nitric Acid in said solution is from about 10% by weight, based
on the total weight of the solution. (f) removing the ceramic process kit from
the 'HPC-Clean" aqueous mixed-acid tank together with the teflon fixture. (g)
re-rinsing the ceramic process kit in an overflow (to facilitate effective fluid

(B ity &) & AIE MG NI @eRatalili Y RVEBN i ERCPaYaih résitpang |l of108%1 egraiconductor
Olgradejricormgveeafoesadi@at 5-10 minutes, and at about several minutes'
intervals, preferably about every 5 minutes, preferably at least three rinsing

(b réméng she eeoaal o bedtessidiclvaihirgisolzaibmarey asitisiise 2 GrifgedOhim/zm or
rehigheepiftrcinahe mitarnes Fare2opfttitmiteramic process kit. Page 23 of 54 (h)
blowing dry the ceramic process kit with clean (ultra-filtered to 0.1 micron or

(Mettbnepiegsbeedréabopt@dss ki kyica@pmitsolytiory O ceraivatductin forade) for 5
totd OLnininigess With) aapraiinxiire abhvk-mherdiened PrifessOtaan/sstegigadter sealed

leaihaaeotiReNARRIREIRIOPreBRTIGEF fdeagiRg until the contaminants are
substantially removed from the ceramic process kits, and with the proviso

(hadnhoeise aBierareieesd desmay fisth hReiReeiNach vilbnthgkhegeiral \ertEiRNeflon
fogaitine greater than one cumulative hours. Once ceramic process kit

components have started the cleaning process, they should complete the
(OY§iBiMg Ut PrRAakrdEdtdSkiNAYP g bR, taahatslelpsiodruy S2ORIV@E Ohm/cm or
stﬂ%%r)tmrs C—ﬁmskﬁoﬁ?(ﬁrﬂﬁ%tmﬂ the component is thoroughly dry

before storage, and all seal faces and ports must be covered. There should

(.ws\wp@ W% Q@raem&rb@aysgh@mm (‘d%ﬁﬁ“mtﬁéﬁﬂﬁ‘eéﬂdtéh@ BURRRSI @R better)
@ $lHRa %géécon rk*ﬂ?s i C 'E}f 9%%&@}%?% MR hutes,

ness an IC process it, as W as |nspect|ng

heusﬁ{@a?@ mees.%mtdmcéggnﬁ & ﬁ&at@ﬁuﬂ%&uﬂe%tx tm%mqlﬁsqueous mixed-
d%'ﬁ‘e SofduldHT 0P} e@%&;h's Bisuaile Ins %%89 il ﬁ? n ® a9 Iyater

cl 1&%@@?@%&%6&@.}%@{%@&%&@? AT S

maY ¥eaEaAiE@uNPE O 00 %ﬂ@ﬂ%cwgrﬁﬂéﬁ?%%t?ﬁé%!%gﬁﬂqé 2 by
proéies, tasedantde, irhpeHin el dbrisabdiambins3eaniviey batihalhariaswae been
talemovid &t tudete coemioglovisiod wntathaldsriaetstouch clean parts

must not touch anything else. Immediately replace any glove which has
(kprerh@drgnthmegeamic process kit from the aqueous mixed-chemical solution tank together

with the teflon fixture.

(I) rinsing the ceramic process kit using a teflon fixture in a overflow rinse tank containing
deionized water with ultrasonic cleaning to facilitate effective fluid exchange rinsing the
ceramic process kit in an overflow rinse tank containing ultrasonic system (40KHz/600W)
and de-ionized water (resistivity 2-16 Mega Ohm/cm or higher) for 30 minutes, preferably at
least three rinsing to ensure removal of all acid cleaning solution. The de-ionized water is
ultra-filtered to remove all particles down to 0.1 um or better. All utensils that contact the
rinse tanks and contents are rinsed with de-ionized water.

(m)blowing dry the ceramic process kit with clean (ultra-filtered to 0.1 micron or better)
pressured (about 8 to 10 kg/cm?) nitrogen gas or clean-dry-air for 5 minutes.

(n) inspecting the quality of the cleaning method by checking the surface cleanliness and
conditions of the ceramic process Kit, as well as inspecting the ceramic process kit for signs
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surface, i.e., hair, clothing, bench, etc. (b) rinsing the ceramic process kit in
an overflow (to facilitate effective fluid exchange) rinse tank containing ultra
pure de-ionized water (resistivity of 18 Mega Ohm/cm or higher) for about
5-10 minutes, and at about several minutes' intervals, preferably about every
5 ghrantaRimideraiatkadaiiiesamasing be 6pienns rspaersakibiaNisugtly inspected
cléeniegrdmiessaning\gpont@nis uneralictigpped air is removed from the internal
area of the ceramic process Kkit. (c) rinsing the ceramic process kit in an
(@Vyeionemiggkcleatingoetaienng infepieptasbuniti ISPs teaian(is (K436 B0VY Ak ditra
pure de-ionized (resistivity of 18 Mega Ohm/cm or higher) water for 60
minutes within a class 100 clean-room. The ultra pure de-ionized water is
ultra- filtered to remove all particles down to 0.1 um or better. (d) re-rinsing
6thé. cE&rapmicalrBrecssng vHRIB veridy 1o PaHee Revptkeviiaaresithange)
rinse tank containing ultra pure de-ionized water (resistivity of 18 Mega
(@ HRINEFHIBY HfITEPTRIIPEgRO £BRBIE HHOERSS- KB iU, %ﬁ%HSeHﬁW@%IMSO'U“O”
trppaM g K yeivrlerdripsstie thimbCanebyonveight cbasasienpisctatal iueiga) of the
bleolitigrdriotHzé) cenautes yridlceldstkinsvithvhigéepresmvest Eabanat Batoti®acid solution
kg/entet}stregeacgas or clean-dry-air (dry, oil-free, and ultra-filtered to 0.1
micron or better) for 5 to 10 minutes within a class 100 clean-room
(®mremonime itiie ((@ramlicny aoash dhiyifngnotié &l genaumiariprades sakit ogatbea wldsthe teflon
1G6kdust free air oven within a class 100 clean-room environment to remove
water vapor, chemicals and spouts traps during the cleaning process. The
(hHakisagiibheceentnpoadasdkiis ieflonditficient iemaefaiunensd tafocdrtdifng de-
angnf sy ifiaientdsngiatyaBpub 6l de.88nMIBRS ifdRerEHRPvIS SHipBtatakYealbly, the
alsaeber %@&W&%%ﬁ'%‘%&v@h‘ﬁa‘ﬁ] ﬁlwlgtgé"%me&ﬁ‘ﬂ&rﬂ’ﬁ%ﬁn?hmgIGe%n(?ied water.
LE E ?Qgﬁ'ésp‘}oed% %me%vég‘? B tﬁ?“ﬁfé}'ﬁafﬁ(ét%%eoﬁh‘ﬁtée%ﬂ%c SR plould

ept away'fr eoven wall y Jig and fixtures. (g) coolin & ceramic

r%ﬁﬁﬁ 'H?mﬂ'?ef‘ ré;?fre!ﬂ?c? GRRSeRN- (R Relp @l’t?é"l” ALt BOWltWﬁu&%ﬁ”ot@etter)

ctl Q E Jan Qgceramlcggproce Ogir & pon-ex eX|sten
stg clﬁr% ct and fracure YU IR PR AN aEn Es Wer\ Sy to the
ega}”' hﬁ‘&{{j‘”@?&%%%@'ﬁ% ﬁ?r DAY ‘;‘és% 'ﬁ'ﬁsﬁg o) teﬁ&?tﬂ”” RS 4R witn
Sc%f%an c emlcalfrecomprmng(:((a)fC trlcmaecsl soan I—Pygrogenguorlde (1%HF and
10%HNO3) aqueous mix-acid solution for 15 minutes; wherein the aqueous “HPC-Clean”
mix-acid solution of chemical stripping for ceramic process kits comprises Nitric acids and
Hydrogen fluoride, wherein the amount of Hydrogen fluoride in said aqueous “HPC-Clean”
mix-acid solution is from about 1% by weight, based on the total weight of the solution, and
the amount of Nitric Acid in said solution is from about 10% by weight, based on the total

weight of the solution.

(f) removing the ceramic process kit from the ‘HPC-Clean” aqueous mixed-acid tank together
with the teflon fixture.

(9) re-rinsing the ceramic process kit in an overflow (to facilitate effective fluid exchange) rinse
tank containing de-ionized water (resistivity of 16 Mega Ohm/cm or higher) for about 5-10
minutes, and at about several minutes' intervals, preferably about every 5 minutes, preferably
at least three rinsing to ensure removal of all acid cleaning solution. Again ensure all trapped
air is removed from the internal area of the ceramic process Kit.
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surface within a class 100 clean-room. The criteria for a clean process kit
includes, in addition to examining visually clean and measuring the surface

for particle count. The criteria for a surface particle test for the process kit
materials is generally less than about 5 particles/cm2' as measured by
(Burfawng Hticlbel Sasaie. TEASRSAIllIt vt tideansifdtisr tliried 308 Ochidpésntignisor better)
ugwdssis el (alieuisd mamdkg/sm% tittegsfgasusinpa suyracdarticd detedtor

such as QIll Plus by Pentagon technology. The physical surface morphology
(ipfremegpingcthiesakitecisneationdd G PGt Eteanasiens attleestadter tmgl@aninegision chemical
proleeduveuigit b pbetachinBhe ateaningrafalpy ceessdkitfscanahearitiadcamdcess kits, and
inglitdeiebsisy vistahdnsnesiop@binsantipheerdne EHAelingsh the chemical
esiabtished: éﬁﬁHB%&%Flﬁ%Bﬂg%ﬁrﬂjlﬁﬁﬁ@M%% tRF&HRE ECE& RINS mponents
prﬂgxﬁi tﬂn?'&?e‘éh‘?n ﬁF?Eé& GleRendfter E‘Lnfd?e?é"fﬂg %@%?JHHSJ% break. If it is

com etg ceacp cera roc are ce
voldable t % occu n_s a es,, then caﬁ et (Bierﬁlse that the
resu SO V|sua InSpectron an |ns ection rthe guidelines  esta

THEBAMERY 1’8#%PH?H&*H%Q%r‘i’i‘?@{ﬁé&%&ekﬁriﬂé’}Ud‘é%' fAcERietioRPs Sshhfifgvered
thé hespaine IRt RV Gishia iy RERaK rPabue S estiARl oClRRD ie afitsed¥d dhehaubsequent
cerateiovpsbivesstaddts using Inductively Coupled Plasma - Mass Spectrometry
(ICPMS) method to ensure that it is clean after a cleaning procedure is
(ibonspretEt. theedealibniy sherkdroclearlfasss steanbingsianddcp)deh@nachin g enesramic
surfaceschoihtasniveditiamifispacting the earssat processkKifaosipanofddntanmmatieh, faulty
cheeaitad 30 dtimageoTA%ocattiaip yiredays kifl isovicuatligl innsk@ed dittr aipanint¥3gsing a
2y efatiies@pderoxide, and then the extract is analyzed by ICPMS
(inductively-coupled plasma mass spectrometry) for metal contamination
such as Aluminum, Antimony, Arsenic, Barium, Beryllium, Bismuth, Boron,
Cadmium, Calcium, Chromium, Cobalt, Copper, Gallium, Germanium, Iron,
612erd FinthiucledagyeBiakkmdViang amesefiddabybdeittin, Niokelss Prgassitsam Room
Sodiymy pEeRtgm, Tin, Titanium, Tungsten, Vanadium, Zinc and Zirconium.
(k) assembling the ceramic process kits together when proper cleanliness

(dpvieisinig achievemhal acrantiggdaitng siardaisl pineRUWRSINVEIINGL00 clean-room
ingHUEsIAReAn_SicaREl (R PIAERIR RaSagRed QB RIRABNEOaRR: ab&¥hnblies can only be
asr%%’&]?&‘%ﬁl Ifi FEQGESS, h%f}B&ln' RRESIeY R r%{ HQ%&'%E&?&?&% parts must

ol e aa'ﬁxcen%e'se nameaeaﬂ'at%‘?xaﬁegacﬁaaqxgga% IR L o thetean
Péﬂwaﬁffnbeaﬁa"dgﬂﬁ%tﬂ?ﬂ%ﬁﬁﬂ a Class 100 Clean Room Environment (a)

DR TEna P o e LSRR Q=i Ll A R rive
ny RSt 5AGBR M KA YIS Pﬁdﬂ'?f%ﬁﬁ&ﬁvaé?ééﬁﬂﬁw}@e%ﬁé}’f%@% {fahpr higher) for
daaPra Sy Miasd 1Y Gt siHpih SAYePhaToEas hiYeryals, preferably about every 5

minutes, preferably at least three rinsing to ensure removal of all acid cleaning solution.
Again ensure all trapped air is removed from the internal area of the ceramic process Kit.

(c) rinsing the ceramic process kit in an overflow rinse tank containing of ultrasonic system
(40KHz/600W) and ultra pure de-ionized (resistivity of 18 Mega Ohm/cm or higher) water
for 60 minutes within a class 100 clean-room. The ultra pure de-ionized water is ultra-
filtered to remove all particles down to 0.1 um or better.

(d) re-rinsing the ceramic process kit in an overflow (to facilitate effective fluid exchange) rinse
tank containing ultra pure de-ionized water (resistivity of 18 Mega Ohm/cm or higher) for

Page 24 of 54



normal polyethylene bag of thickness 0.12mm. Before packaging, verify all

parts are dry. After the component has been cleaned and baked, it must be

packed carefully to ensure that it remains clean and free from damage,

protect all seal faces and/or knife edges with clean used metal gaskets

wiabpet fod8iplmuiasd AeviereaRyserE Wappedratigscreanveeviramithmine sl aseriof the

plasticncop@cesSkitall items should be wrapped in clean aluminum foil and

sealed in a polyethylene bag, under dry nitrogen gas or clean-dry-air if
(9)dueiisieg oy thepperaiinig Presessriditivith dgh@reas e (abauk StectdelemRiniragen gas

breaklage df/thie @inyi-sibfiee palyathnddiierbag lemitroa ardutgeter Barwulominutes

seglthiackingofdhelcerasoln piogessddt. within a class 100 clean-room. (c)
confirming the quantity of the kits and generate a correct packing list

(frasidinentd diyendgl efivier e @edisic witliqasape udaloeiirtsf 1be easafie Hraseaswithin a
kitgadlh 66 AERICrBERCESAKHmaTEdAanblied Aem =R tReHRWI M MoiBuRMR i uring
'd%“&%%'iﬂ HﬂHﬁs?eerSMﬁﬁBf%G AN mRAGHABLOYRY P 5@%\4@&%% Sture of
p%%kﬁg BRTKINGA %n% Bn?éo”F%%@ﬁ d&? "é’djrﬁ%”@é”.‘?“tc??e Je Gl %El'ﬁ)t.auy all

aia%agﬁea e e L e e
pé@@weﬁfﬁa BescertiaiappsratUld S A r ke SR PRiBFP AMEY Egfihe oven wall

cléxhingnesrbsesesshall be performed with equipment and facilities capable of
monitoring, controlling and recording all critical parameters that affect the

() aminaSisermiaelim PERRESSJEMEAIDA Clase 8 alesmeaers hefariking i figm the

linoltéd to processing time, composition, and temperature of chemical baths,
method of rinsing, resistivity of rinsing water and operations of ultrasonic
(RqDspRsERg. ML erificni PIcHe SET8RMMN e Gestaiiispiedurupnisieidoha@in, dirt, defect
mainat fiertiore LG BREQaits faanidl ustatroweadf dhdoldyp padicthe apparagesanie ceramic
physteas wigrkflow for the cleaning of ceramic process kits with the present
invention. It will therefore be appreciated that the apparatus for cleaning of
(ireremsicipgotessukitsd paaiicderdauntetaviis tine thee safdoen\etatitinesscbidis process kit
equippentiend teliiansuttaasot®. Dedostizath (B waledh Theceauige @dtludes, in
d%@ﬁléﬁ%’v%ﬁmﬁw HSRAGITIGERSITHY iR Runndest hamdd N GMtREaMt. The
éﬂH‘ﬁJq bnsﬁ‘ﬁﬁ&r %H&?evi’ég? f%‘rSI-HM o]a]!:?ssk tb‘nﬁ’a@ﬂglrs %é?ﬂ@&@%'s"ﬁdﬁ about 5

ol garllcfgs crrnb%cs:tr%gaascre'atgo ?ur}zﬁeé deetector q'tmmca? a partlcF Vgge ofl 5b8ut 0.3

aning (exce ave

ific reS|s
e ol e ety L e S Do
NlﬁHbé?:’P@Qé’ SRII0P| ANy Rir THE AiMYIEl YyTary WSI@M@%W&IPH&%?WK“S is
oildsted, tarensiiterindtat taapiethetieruaechaating @recedure is completed. The cleaning of
process kits are certified and include results of visual inspection and inspection per the

guidelines established;

(j) testing the cleanliness of the physical surface of the ceramic process Kits to ensure that it is
“clean” after a cleaning procedure is completed. The cleaning of ceramic process Kits are
certified and include results of visual inspection and inspection per the guidelines
established. The criteria for a clean ceramic process kit includes, in addition to examining
the ceramic kit is visually clean, but also measuring the cleanliness of the ceramic process
Kits using Inductively Coupled Plasma - Mass Spectrometry (ICPMS) method to ensure that
it is clean after a cleaning procedure is completed. The ceramic surface cleanliness is
determined by extracting the surface contamination from the “cleaned” process kit coupon
with a mixed chemical solutions of 2% ultra-pure hydrofluoric acid and 2% ultra-pure
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mm filter. The filters are replaced regularly and a maintenance record should

be documented. (c) Critical Chemicals: In-coming critical chemicals such as
2-propanol, Acetone, Hydrochloric acids (HCL), Nitric acids (HNO3),
mixed-chemical solution of Hydrogen Peroxide, Ammonium Hydroxide and
Whiteroge? o axidaGri RO Sherfixtaeids a0ayEegdd QR SHiftesial fhgovidled plasma
(HNEGS spredtidResinlflre wetalicoodarctoatpracec aasd Alomitared ntimobite Arsenic,
ioBireary BrejdileyeBisMaximBaroacEpiahle legelsidor, i@nhearitamicatan, adepper,
hegyyidhetalsnehalhbaresiakiahedminchveraiaig, tMangrRe iNaBIsHE Hh Nickel,
MaLANGE SRIAS SAiGRIRSTIN-SAMINM ﬁﬁ%(lgé%' REFNGi R SiaakECAm s Hium.

Class 100 or better clean-room as defined ED-STD-209 'shall be

(8 %@M@%@fh@@r%@rﬂﬂe@' YR RN ARRRINBRP Y PAHRENGvelNGre achieved,

OF’a%E%P& 8 ! QNIBHA oh orP &hﬂlhbrgc'i es within a class
CO{BQ"? %?%% %gg%% ém ﬂ? HER %IS 9% B fth !

€ assem eramlc 616? mlsgecte(a alrl)é%rltlcm d|g1en5|ons

requwe OI'(%?IIS presen |nven 10N chu%CE%I

CIREBS(5E ANCAPTUTATER- b2 (WHRAker HHEBetQﬁEQ‘Ovﬂ‘i‘] o ?ra%?ﬁﬁk to the place
clEssimgle@iopfieépactaaiy @Wéiﬂi@&ﬁﬁﬁks for cleaning shall be monitored
regularly for adequate control of chemical compositions, cleanliness and
temperature. All chemical baths for cleaning shall be properly filtered and

free of any visible surface films or scum. Tanks are covered when Page 27 of

b8P ndt I8 e dHemEcEAn R’%‘%%I Hr lFerdPOHlsAnEAm '%é}‘ﬂ@%ﬁ’éem

roperl itated by oil- free clea air or n| r clean air and .
<aﬁ18§ﬁaﬁle§|aaé.vg9@4m A28 U SRSl P ETA T U By B Hbeegp roor tsing a
ﬂﬂ‘&ﬂ% RYAGHEdRG MF@&B%H Po%”t%ét?ﬁ‘é%iﬂ” ﬁﬂQeQTtFBH%S 1gA¥N with
preleailéy {iegengieriah e RENRN (oA A tomn saselintbar taMrRMEN)- die outer bag is a
miathad hertyigaly bokutien tankickrieene @M cBefoiealaskbgiitgy variky(all tpaots are dry.
mixfacithéaoknformdntrhanoe N 3n 4y i riavibakiéd ai puis tde-jeickaeicc{Rate ensure that
rinseetAdks Math aMe fiievrind daitEasopisteieaningl (it Wil ez edgdd With clean
walkeq %Y&éf'@%l!é&sﬁlﬁ@r’éy}%s%%t'&%ec%@alﬁ’BB?tQ&‘/M%@'Fr&?g QAT aluminum foil
°Va‘?u§ Ja@k§nﬁ C@ 8‘%[)%%%] W%IL ARG AReRAYRIEY sealed in a
he['ge COﬂS malteria not gama

RO gs@'.%gemsﬁawa A LR colveropyionc

(bind ha es f|C|en |meP§nonséto copﬁ,(etec% ho'l%a he cer mrlé:a't()roce

'HSpﬁ'V\ﬁ econ ?Heor NG {hereor More proteraply: ISRaR eO?ﬁ]ef?H“ -static

taﬂﬁg/%{r'éfa % F?de'%'ll’f ﬁ%@ﬁ%d@% Fﬁﬁ# IS W@tlﬁ’ éb%) CEEBIn R GRess kit
wittiiiRAGIBTSSA%iEIe#t-FROght to provide at least a 300-600mm depth of any

liquid therein. In operation, the level of mix-acids, chemical
(c) confirming the quantity of the kits and generate a correct packing list according to the

delivery order with proper labeling of the ceramic process kits. All ceramic process Kits are
identified per specific drawing note, and the identification must be visible through any
packaging or on the outside of the package.

(d) packing into a proprietary-designed container box with cushion designated to properly
protect and secure the ceramic process kit and comply with customer specification before
delivery shipment to customer.
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solutions or solvent in the container must be at least of sufficient quantity and

depth to wet the surfaces of the ceramic process Kkits to create a "cleaning"

effect. The selection of the appropriate type of container or tank for the

cleaning systems tends to be important. The container must be fabricated
6BomhanppaBatsfiHe PEssRIhEEREBR0ded in the presence of mix-acids or

chemical solutions and preferably the container is fabricated of heat resistant
TheasecwrletalpaBing SHEesT badtin RedBrBeRuLHEs BIUREEsaNBatAd|fies, capable of
mewliedetheaniyathisthhndastorcorgcalhigatienl paranaasersubat, adfdck iy wditytieandatioed in
thinseoifidetisholivdsb @ alispmeadncl e butvdirenodintaty wajeocastingdinkd GuRIosition,
alithiapeteutb e Ciaaning satitValeeidhemindigatautiang of HAsiEiRmICand operations
oPIRFRERIKIERUIRRALINAVEHMRY SrocsRiafdiiBs miniMaRs RREFEREMEIN maintained.

(ICPMS) method. The inductively coupled plasma - mass spectrometry
FELRES) i anvallinan BretRohipuiracenelappariuanMYSInRRGAUSHIAR for the
c@amr%aaf%a%wﬂmeemgm'm@'mm [RWHeRlement, multi-isotope

capability. The surface cleanliness is determined by extracting the surface
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50’@6”!1‘19((@%@68?f?%j[i’ﬁraub[!F’éeMaYBﬂdBWE“&HHSB‘?Fdf@@%W&'%ﬂer PdErem.

tSeromde is drop ed onto the surface of the process kit coupon to be

(s seh A ILBAGH SR AT L LAY iAacE {81 DIEYER Wa TP aHe dry-air
10hdit e B iintivanpeceie fball PrancoHcktraid IS pdetaing AR RllIyseyiBy2 0.1
|ICPm Siltand thenfigliliets aree esgpracssedeigitaiiphsaod tihe madniebancsf raeasd should be
atdocsmpartedhit area of the process kit. The apparatus used for ICPMS was
run Page 28 of 54 under the condition such as Aluminum, Antimony, Arsenic,

(B &Fiitie] Bdweytlicats; Bispooting Bdical cOricailssycC asciepryp@imb ietandC blyetgchloric
Capiger,(dalliymitse rmadsuiimNIO)), Lieixdd-thtical, Magiesiom HyidogamneRgoxide,
Maliiactaimum. iakstide Otaesiwaier OgioY: NI @HIWID ) imiX §&alIMNitric  acids and

LH“&% fean YigBRa NG %@P#)@ﬁ%ﬁ@é‘&@mTé&%d&?tHFér%%@” br g IDARLRSE mobile
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{
.||L§E§§Peedeﬁﬁaﬁ5i%§§%%ﬁt'c§few HS I T
ap PEANRIEHeENEAN R BF semiconductor ceramic process kits in accordance

with anpreferred embodiment of this present invention includes
(d) Clean-room: A Class 100 or better clean-room as defined in FED STD-209 shall be

employed for final cleaning, drying, final inspection and packaging. The operation,
housekeeping, and monitoring of clean-room shall be in compliance with IES-RP-CC026
and IES-RP-CCO018. The equipment required for this present invention include Class 100
clean room oven and Class 100 clean room de-ionized (DI) water rinse tanks with ultrasonic
cleaning.

(e) Process tanks: Chemical tanks for cleaning shall be monitored regularly for adequate control
of chemical compositions, cleanliness and temperature. All chemical baths for cleaning shall
be properly filtered and free of any visible surface films or scum. Tanks are covered when
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(a) Incoming acceptance inspection - this is the incoming inspection method
carried out to ensure a detail, proper and thorough inspection of all

components of the ceramic process kits. The method generally includes
receiving the ceramic process kits in protective boxes; and then dismantling
thBatéalsic odesaitat warsfanly DAnieidn 1ByaEpiontanks ceearorerpragiaied by oil-
Kitlseit qlrapery seoreniteganghshoe olexarmnang dhe roerbanicapagitasmnkii sidear to prevent
damageinitispesiingaitieleeramigdroeeeshKitio isgnpifyeareaguibictfonayeramesent
CaRiRMIDRERN anereaie@uryivitRl-PstReR laak; @i dibacargssiai BaRk, (iii) one
CEIHRIE ARTEIL KRB E FW&H@GH&CMQWEA?%MR%MQH@S Stvxf@)mux acid tank

M S Th| s a precisi a h

usf(m%’g %H?, @ v%ﬁx\vo u rl% 80 % g{'gﬁl},\/ }?%grfg Bg\gerflow and
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bé&tﬁetﬂ%lé?mé%ﬁ%ﬂ|Wé%ﬂﬂ¥ﬁff'%@é9i%fé§st apparatus, with suitable sizes of
blasting media to strip-off deposition film to achjeve the surface roughness
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pmaﬁknygeﬂeeanéﬂwﬁcs%ﬁ@@essiInﬁewmelas@mgomwmmelcﬁmmmmese kits and
altvadagtforisoansuyiier ésfeofn Moechafdcall yrieedisnegsiamddhtre balktiag thsign and
bipeBESR it suthsvitaklendiastin BooeteoiamABhiAYE thedriame e abi@s® provide
atl ALt f&%@%@oﬁﬂ%‘éﬁﬁ‘ &l QH‘{) MR GHRAMNE Bpefion, kite FoERGE WItLAEN chemical
s&b‘ﬁ%ﬁy'&ﬁ S&R}b%'iqﬁ%ﬁé‘ e Q%&é{ bR | ?Po‘f‘ 8&'&9% ﬁn’?&i} fﬁb%fdepth to wet the
s and conditions,0 t e ces;s It after the mechani asti

surac% o?%he cera |cp ces Kits oceaea C!ea t

en repea{nng ove- men lone Pe un‘ﬁ the surface roughness

TR AEL&YS oé’ép% fm% n'i.’ adF'é’on?éiBfe‘}Cc?r ?Jnﬁ??o? ecgéamg’k%b?rﬁs tends 1o be

A R R e i P S v

pﬁPSE&%kaWWu%'ﬂ?&ﬂ@ﬂ'%u%%@&%ﬂéﬁe@ﬁﬁ ﬂ‘?ér?‘Hl&W{g'%jF?/Wh‘@te‘j of heat
reséstaphIaspa st esskieal nitrogen gas or clean-dry-air ; and then removing
the blasting plaster and aluminum foil on the process kit surface for the next

THeasEBAY(E9ISHIEnN At ISR RN MK EE Gra¥Y MElloBREifeen RBGRHON and as
SuENvRcIh hegsclatiis asdriss-verieahoal € keatitngsatidthatepsiioamenieliy safe method.
controlled environment to remove gross Page 29 of 54 organic/inorganic and

FHeétRE Sdélyeisite dheosleaninesstde vEh afntfearborsisel eacr b e fRigMiRdrocess kits
ugiegamittipgroelg s€ kipleit P s urddasitybpeatemjetryo (ISR arejhgrosEe inductively
camitanphatian (ihasecpesaoycand bem Spiayingdh&koeramiepracéss kiceithement
afgsRUBEsheiRioni ae duMaigtdeisrantlidheRtBiavANgNtlty 4he aRIBmRIENACesSItitsotope
cHPIBI YT CER B O T RAA A idHetARThEASR) WIRIADi I e RIRFAE PERERSRANIbN from
Y SRR B RY S AMEG SRR ABP SRSIRRRASTEAARIS and 2% hydrogen
peroxide, and then the extract is analyzed by ICPMS (inductively-coupled plasma mass
spectrometry). The amount of metal determined is expressed in terms of the number of atoms
per unit area of the sample used for extraction (atoms/square cm). The concentration of metal in
the sample was determined by ICPMS in the following manner. A small amount of a chemical
reagents consisting of a 50:50 mixture of 2% ultra-pure hydrofluoric acid and 2% ultra-pure
hydrogen peroxide is dropped onto the surface of the process kit coupon to be analyzed. The
solution on the coupon surface is allowed to stand for about 10 minutes and then recovered. The
concentration of metal was analyzed by ICPMS, and the figures are expressed in terms of the
number of metal atoms per unit area of the process kit. The apparatus used for ICPMS was run
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process kit with deionized water; and then submerging the ceramic process

kit into acetone solution; and then removing the ceramic process kit from the

tank; and rinsing the ceramic process kit with deionized water; and then

blowing dry the ceramic process kit with nitrogen gas or clean-dry-air; and
ugden Searangitiee ceranie HloeiRYKitAHINARY aduikedits Makikd abeiHiim, Bismuth,
BohemiCadsalutjoGaladith€hroerovingotiadt, cEappic Peliess kadmanitme ténok; Lead,
Lahdmhemginsiog thaapgaamic pMolgeasnkininNdckeeriotssiose Saakueraatritign, Tin,
THHRATPUFRLAGIRRAIZOENMRIAT wille WHEe3RRiRiGiaamRIrQRe tiais SRt veflkHe metal
c&%&h’rﬂﬁb@i@n?@f’tﬂ%‘%ﬂa P\étgrﬂeﬂfé’aﬁféee%m&vq&/Uoﬂﬁﬁstr‘r‘étp}%%n‘?'ﬁﬁ%ﬁfbﬂ?sse‘?(ectrve
mCtSé" NSRS ing 8 éé‘r i PO%SE éEaa% ﬁrbft?&% eﬁ@lﬁﬁ%%a”d signs of

cortamina lon, n|n or he pre-chemical cleaning
sequence is repeated unt|I the ceramic process kit is cleaned. (d) Chemical
Processing within a Class 10,000 Clean Room Environment - This is a
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rekiindddy Medsarnsiatiyitig | YAes ceraiMing She CeEyT R MRsesStKHK Inignotective boxes;
“chiemileer” disjpeslisanibe-gerdnaisiutiotesakdl teasefutbinavintpendayénrarid the ceramic
prpaesss Kiitfromptbeetasekiyienud; theh thersioguthiei e thencerpracessdceisikis fonsRmage;
tapsmety the ¢ eianigedesatrs tandbifignlpasvingen iMd & gesamimpedioasmKitause

With/iRIEPSRMAARRE SHRARCMRI AR fﬁ@&%ﬁﬁ‘ﬁr‘%mﬁg fMe required recycle
SL@&J#@ gggsggramlc process kit into a tank with “chemical" aqueous

mix-acid solution; and then removing the ceramic process kit from the tank;

(5" £ ShnSL RS eerafie ereca@aérad%aaﬁeatrﬂataﬁa taigns dRIRGIBEM-blast
Wl%F&{ %g(%ﬁ%’? I%' ‘é’tﬁtﬂn%%ﬁhﬁ &eﬁ&“gﬂi&rﬁﬁi‘&‘e};{tﬁ' e hethanital gh&/smal

by AU i, G g e alally Gihe g deah RGO ThEees? blast

spe

i e iheeing o
krtapa’ﬁffttlllrer‘f" 'msiﬁ‘étéhﬁgst#é @éﬂ?ﬁf&”‘gr%@?s%tsm’ QF@&WMJWE&.&W'EVG the
faBiacRe ERIBN BT TARNVHG RIS ThReMetioe arngratiyil inskides sAlBravdas dgpesition
cleemedl (@) Pachirdtebsinging akétipdmdti@araficatgeneastian thelasaskiog the ceramic
Clpabekoain witkirblastiegt plddws isnd fataholass 100 wepmotagt, bakivad aunthces from
ceriiisation PMedHs SREUFRRBLMUEIH NI RECBIAMIA BIREBRSgiAgemedia to
fregrffQ mwewﬁ&ew&mr&m%“&n&%mﬁ@%w H‘&RHﬁ igs o that B?Scess Kit
PhySiEal SRR ra@aJPeq R i) ], eametnedt rrgtber ?'Utﬂssgrrface

rrnsrn t e Cera |t| arinse ont n|n ﬁ
Wil r%:on ons o e process Kit a tert e me an| ast ng; a en repeating

the above mentloned steps, until the surface roughness is achieved; in addltron the ceramic
surface of the process kit may be exposed to CO2 pellets to remove any polymer residues by
a combination of thermal shock and physical bombardment; and then spraying the ceramic
process kit with pressured deionized water jet; and then blowing dry the ceramic process kit
with nitrogen gas or clean-dry-air ; and then removing the blasting plaster and aluminum foil
on the process kit surface for the next process.

(c) Pre-Chemical Processing within a Class 10,000 Clean Room Environment — This is a pre-
chemical cleaning method carried out in a controlled environment to remove gross

Page 29 of 54



rinsing the ceramic process kit in an overflow rinse tank containing ultrasonic
system and Page 30 of 54 ultra pure de-ionized water; and then re-rinsing the
ceramic process kit in a rinse tank containing ultra pure deionized water; and
then blowing dry the ceramic process kit with nitrogen gas or clean-dry-air ;
arfigue(inelgrcaryl drpratlio Cgnestierasaianieats kheurigigasl tlelydesomatidetting
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acgesingpiodéte dielivesyripsdatnkittoprapiet trhslingl alihe; ceramio Mesess dry the
Kitgsr &Rt (8ERAGKINANAIR YA GREISIRIYAARPIIAR LD HanelinRAX iHY SUsbifBrging
de‘tﬁ@l&‘@r&%é‘r’%ﬁ{&%% nﬁ%%&mumemﬁﬁem Lﬁr%ﬁ%%ula'tsgﬁﬁ%ﬁ and then

ent to custom I, S bed illustr
emeoo 'rrﬁ ae cefr%ﬁm oce |t #on]l{%g {antf( anust %\H n\;gl oug cg rrggztprocess kit in a

a
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lingjtedeand JedineshaniveRyiHiBetaltMRg GlRIME 8N theAYRIRRYSABAR- method by

checking the surface cleanliness and conditions of the ceramic process kit; and then

inspecting the ceramic process kit for signs of contamination, faulty cleaning or damage; and

then repeating until the ceramic process kit is cleaned.

(e) Final Cleaning, Baking and Certification within a Class 100 Clean Room Environment -
This is a final class 100 cleaning, baking and certification method to ensure and verify that
the ceramic process kits are free from organic/inorganic, metallic and particulate impurities
and that the physical surface morphology remains intact. The method generally includes
rinsing the ceramic process Kit in a rinse tank containing ultra pure deionized water; and then
rinsing the ceramic process kit in an overflow rinse tank containing ultrasonic system and
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While the invention has been shown and described with reference to specific
features, aspects and embodiments herein, it will be appreciated that the
invention is susceptible of a wide variety of other embodiments, features and
implementations consistent with the disclosure herein, and the invention and
clailiias pierederdondzadioraiesranthdhefore-thtiado o @pyasoiasraerssakt! in a rinse tank
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thgeé'L\fny '%ﬁﬁ%@? {eM&hieved: in addition, the ceramic surface of the
process kit may be exposed to C02 pellets to remove any polymer residues

by a combination of thermal shock and physical bombardment; and then

Having thus described illustrative embodiments of the invention, it will be apparent that various
alterations, modifications and improvements will readily occur to those skilled in the art. Such
obvious alterations, modifications and improvements, though not expressly described above, are
nonetheless intended to be implied and are within the spirit and scope of the invention.
Accordingly, the foregoing discussion is intended to be illustrative only, and not limiting; the
invention is limited and defined only by the following claims and equivalents thereto.

While the invention has been shown and described with reference to specific features, aspects
and embodiments herein, it will be appreciated that the invention is susceptible of a wide variety
of other embodiments, features and implementations consistent with the disclosure herein, and
the invention and claims hereafter set forth are therefore to be broadly construed and interpreted,
within the spirit and scope of the foregoing disclosure.
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spraying the ceramic process kit with pressured deionized water jet; and then
blowing dry the ceramic process kit with nitrogen gas or clean-dry-air ; and
then removing the blasting plaster and aluminum foil on the process kit
surface for the next process. (c) Pre-Chemical Processing within a Class
710,0b1EGTHaA RSm Environment - This is a pre-chemical cleaning method

carried out in a controlled environment t0 remove gross organic/inorganic

wand ingéatiiwideposited contaminants. The method includes water-jetting the
ceramic process kit with pressured city water-jet to remove any gross
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ceramic process kit with 2- propanol to remove any residues; and rinsing the

CergiNiaderArRSRtdbiaiie q#@@mz@dwm@rs 8RRy PRIREGRIORM SSEAME out to
ProgRsFcKif g %%B%'P%rﬁp HEIRR ﬁmﬁsﬁ'a&'ibﬁeé?‘awQenﬁ'BSn%ﬁf@H?'%Qf&?m‘%ocess
frony erﬁ%'?-he ﬁB&’ éﬂéingﬁ]'ihecu?a%@%% hﬁg%@&&«%%g@@@%ng%cm boxes;

then Iowm%ﬁ rocess or clea

e

R RS i P U A b R R0 o coramic
cheHESHSIHIBBO R AT SRS 1MW ﬁb%%@\'ﬁiﬂ%“b%&@é%‘%rﬁ%ﬁ ke tangamage;
and$REAtEsIAR) tHATBEr RFARESrstads kel Gleagviisih seayalkPcepitamingiion and
ultreayseeMvildiehsyetdrw ke, withtotcatagoiizolg dhérag raoria gilivaces ddife dtiteetifikirdquired
exchende ckadinthendabewsing dry the ceramic process kit with nitrogen gas or
clean-dry-air; and then inspecting the surface cleanliness and signs of
contgniirahimncdabitcesanming lus dampargeisiem thtobapieictieanioglnobtaminging bead-
sequeNCgdeniepantiesh Untddingi ciamicitraBsMikcisokisasieshitgd) Chemiaathanical
Proawegcwmwg %@W&%&Q&@@%MEBM@G&WI@%@%@M CO2 blast

E@Q@t&?%%ﬁé‘%ﬂ“&%é‘&?m&hﬁ THEGLH Wb 'S‘rf"o‘é %9 ﬂPrF? &J%@Hueve the

/IRt 18 remo‘éﬁtsor%‘”'c Aporpanis and mc‘?uées set‘?R S
constamln Sgh.PFI % enera Inc

a fenerd P or c{ﬁoosmon
corRBl L el L b g S b e e
rerr?@(ﬁﬁ@%ﬂ@%eéﬁal%|W'H}@é’9é§§9<ﬁ'ﬁ%%%aiamknuahf&*!ﬁ@rﬁ“ﬁ?ﬁﬁfr@'mé'ééf%?ﬁﬁ%fmm
pro&eshakicah Broneseinginkndoineai milagtine s zsecesatktt with switanlplblrsigodmedia to
thewbrarmithpracéss kijugithesatregaregastor arledhedriylaningnia ttlesamréne process kit
imregfgiagvaits Wigh epginh e srepasiedpesasakidiintand tevak WithesgmiealSurface
aqueayh B aAfidorRibEas Angdhan dameyingthelceraariaRkaranaskifdromd then
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cer Me?f%@rée&hnmm R oL ATOSE, a%%@@ymﬁ aagiie; and then

spraymg the ceramic process kit with pressured deionized water jet; and then blowing dry
the ceramic process kit with nitrogen gas or clean-dry-air ; and then removing the blasting
plaster and aluminum foil on the process kit surface for the next process.

(c) Pre-Chemical Processing within a Class 10,000 Clean Room Environment — This is a
pre-chemical cleaning method carried out in a controlled environment to remove gross
organic/inorganic and metallic deposited contaminants. The method includes water-jetting
the ceramic process kit with pressured city water-jet to remove any gross contamination (if
necessary); and then spraying the ceramic process kit with pressured deionized water jet;
and then blowing dry the ceramic process kit with nitrogen gas or clean-dry-air ; and then
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and then removing the ceramic process kit from the tank; and then rinsing the
ceramic process kit in a rinse tank containing deionized water; and then

blowing dry the ceramic process kit with nitrogen gas or clean-dry-air; and

then inspecting the quality of the recycling cleaning method by checking the
surfaing| énfieresy caPi@ esh ditiovidh of -fienanslalih i HRYEeXY Ksidrep tiaaf rinsing the
inspecting pheessrgmidtip iecaggeklitfate s igmstodreauhiaengiagite, céeuntty proegskjt into
or deetagesohnibihemndreeeagngvimiitiheccaracmopeacassrkih ihelaakeathd(fhsing the
Fingt/eiaaningeBakitngiandefoR HHICRRN:, B thén WRSAELE-{-t8RRRAMI process kit
E”WW%%benTBé% 'éracfk%ﬁ'd%k?%ﬁ 100 drantaiigking anghaer FH&EQ% with the
metd 99 R Rzl %I%qgne ‘%Hg}(n ceftsofm? rgrghml%%r?cfﬁg& k'tfﬂ?cee{fﬁr% C r?ocesi kit from

IC and particulate | urities

org nor
i e R e S R
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andheRe Ayisth grihéhe cieiAMECPEEESS it MitinnbvegtibWeAnSE AAMR-cbyraifhieng then
ultrérspedtingy stersurtace clitealimese atetivpiserf waiamiaadothdautty- tresimgatioe damage;
cerandichprpeehsriitdncieiiniag deqiksncontaipea dilliiel phe edlaianizedeseaiirntis ardned.
then blowing dry the ceramic process kit with nitrogen gas or clean-dry-air ;
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endfife HawiRg<reBgrFeEmaE R'Oahig BHECRIHEsN Yad AT eI rITifEA then re-
ceriifynegoing eesuligesdinadpretiomiperapesgiidatne tieic it Seteniedld atieapus mix-
repedtinglthierabod¢heneamoniad ste paraomitipthesseka fnmmpiredask; leiidghen rinsing the
cleapesiiapebbagni@speshisgtihre c@ffamiﬁgomms&mwaté@gatbeheﬁm:s\ming dry the
PropghAIRasHIBasSKR EH i e Q48 brade HRLaIP, iR SHRARHn re-immerging or
pro&%ﬂéﬁgﬁ W%H?%%HME&R%*?&%@ t%HE' mmpameg “A% ReB0hNEREG WBRtion;

enting.the, critical |menso ramic I’O €ss

and d %en remogm t rOCess t ro sTr% rms € Ceramic
kits kagin ngelof Hincation \glt ih a Elass i ?Q
T e o0 b sramic
ensQTPéetﬁe‘i!bﬁé(ﬁﬁid“ﬁf@%é&@été’raf?ée%“é’ﬁ\frﬁgd KH e dBePeciBguiRe oS the
thatgeyelngitieaniah maldre8)rehacinadge . sPHeceneaaotingsmerdllpanditienssof the
pactaragano@sukim seiahayg ittspectrgthe grnaces prkicassikig fansignseaf claggmination,
10G g ol Esgng o dimegsedraahe b ageatid then inspasatingphecorlitiaeaidhe
vacuum pack such as leaking and breakage of the anti-static polyethylene
bage)d-imakQteaning, Baking and Certification within a Class 100 Clean Room Environment -
This is a final class 100 cleaning, baking and certification method to ensure and verify that
the ceramic process kits are free from organic/inorganic, metallic and particulate impurities
and that the physical surface morphology remains intact. The method generally includes
rinsing the ceramic process kit in a rinse tank containing ultra pure deionized water; and
then rinsing the ceramic process kit in an overflow rinse tank containing ultrasonic system
and ultra pure de-ionized water; and then re-rinsing the ceramic process Kit in a rinse tank
containing ultra pure deionized water; and then blowing dry the ceramic process kit with
nitrogen gas or clean-dry-air ; and then baking and drying of the ceramic process kit using
a class 100 dust free air oven to remove water vapor, chemicals and spouts traps during the

Page 33 of 54



complete vacuum seal packing of the ceramic process kit; and then

confirming the quantity of the kits and generating a correct packing list

according to the delivery order with proper labeling of the ceramic process

kits; and then packing into a proprietary-designed container box with cushion
desitpanteain® espayitoreclian dhe selamithy asepariidpreredad ndt e fsem the oven;
delareryhshipspenting austonfemiag Thenpreesiseaf afl aiam Ldintheéetsict tme fracture such
condastiaantapa thatcsranliaprotaspdiisutomprdsesye dahtarmiaant gpesieits; and
seleeipdEinTy (e BEAYRSOBSIREDEYRIcRPstiAHYRIPIMEBIRINA PSS IiIYQbiBRIed that
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Stré‘?ﬁﬁﬁ?ﬁ”ﬁ ”ﬂ'i%?ﬁbﬁ‘\ea lﬁ‘ﬁﬁfsi@f?'%ﬁéﬁﬂ?ﬁ?dzﬁ%%?fagz‘i%%ﬁﬁ?ﬂ%&é@rﬂ?e‘jures
the WaskeRFaBsiEeaion. eatr dushiasinescéntamenalinglinasnertiagr oAntiogumaairg the
of gilitioal divdegenmeefithe afsemitech coridie pualess kilst, grease, oll,
carbonaceous and other residual chemical films, soil, particles, metal chips,
andfliPacgading b tisssiteatianwitiié) afHeseifi{ddacRonnyEabeptagnde This is the
inspecitayingtepevifigatioasand ceiyimgndisatisot iteg efayingreutshenidtgrocess kits are
doqusnarntingantipackeitahpiilyes cdair lpagingerriitisaldimeasien. flaapestiage. The
a”dw%l‘f?d&"&é‘ﬂ@r&h? ﬁ%‘iﬁ&@?ﬁ&fkﬂ@“&ﬁg%a@uﬂﬂﬁ% 2R aBRnae @é?s'mf’usmg an
d'ﬁ%ﬁé}téﬁgé’% GieaniB parrﬁfgr?% rfé#‘ bg’ga%ﬁ P P RERIQEETHA of tre
claim %%W egelch aq ing a hceogn S%%IC di nl% gne ba ensure a
madkin brocesdxitd w@na &rent astln |astér aRaai |num BifdS
proFé?EiF%?fﬁ %”?f%f‘@é&%‘r‘?ﬂrﬂfe@ﬁe?ﬁféﬁ]'%{ ?Fé ‘%‘ iR ceY rB]””&‘Pa‘f?ﬁ quantity
1(b®f WSS FH S eISHAG TR URRSH NS liffeaasardingl tﬁr@@é’s%m%ﬂsorﬁﬂﬁll’é'th proper
oxidiRelnglohitiepaiaaria Psocassikids oatdiien Rasikistriotp reronristan3dgsigned container
kg/bmwich ackidare disdgratpdite b sypddy e raieic fand secére The geracés protedakit before
1(bjewheyaiigmenprocaseiiris cleaned with suitable CO2 media such as dry
ice pellets (pellet size range 0.2 mrn to 0.8 mm) or liquid with a pressure of
2 3kgreegroeess. afkgédm 2, fahede puthd @ckiaminartesn the esnavi processlkitetomprises a
resighaesinant GpRRinatiRbeafidarmrl shrekcansdsahysealpempaldmendl tantalum,
Thfﬂ%ﬂﬁ%@% %m&g@ g&ﬁaéﬁtﬁ‘l t&ﬁdBFP%%Sﬁéﬁljté% g@ﬁg@ﬁﬁl‘“@é‘&t@ﬁﬁﬁﬁﬁjch as
Jss uI'théiﬁlIt%rebﬁ11 %@? 5% ov\g Jrghl{cge oﬂ H}’ élllg;%lt% B il Cettium,

hromlum aIt opper, rmgﬁll\ﬁnmt E]eacr thtﬁwlum Magnesium,
Manganese, Molybdenum, Nickel, Potassium, Sodium, Strontium, Tin, Titanium,
Tungsten, Vanadium, Zinc and Zirconium used in the wafer fabrication. Other common
contaminants include air formed oxides of silicon and germanium, free iron, oxide scale,
rust, grease, oil, carbonaceous and other residual chemical films, soil, particles, metal

chips, and dirt.

The process of claim 1(a), wherein the incoming acceptance inspection step comprises
receiving, dismantling, laying out the kits, documenting with digital pictures, data logging
critical dimension, inspecting and examining the ceramic for damage, and categorize and
separate into different recycle cleaning process routings.
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8. The process of claim 1(b), wherein the process kit is cleaned and dried

using high pressure ionized clean dry air (dry, oil-free, and filtered at the

point of use with a 0.1 micron filter), and is carried out at a pressure range of

about 60 bar to 110 bar. 9. The process of claim 1(c), wherein the ceramic
4prodeeracessciiasiaitnwith) wattergist the epcovRicah PLRPSROrcamResss\erdngrip and

the robskimin thespoanese ditcul g diffeybrpbéssingepiastbreandalyen miufrofoi lab eudt8a critical
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de-ipRizediniaieirpielRraRlYRLIfRSE three rinsing to ensure removal of all

acid cleaning solution; 12. The process of claim 11, wherein the de-ionized
6W3tﬁﬁef9$cb§8é§'<yf efalf Mega LR ai tochig ReTiandas AN IRERMk e KBRRYR such
all gagigles dang V(%e‘i’lé't 498 PInBEBS mirt 1d '8 RIAFESHA ﬁ\ﬁifﬂ alﬂyre\éé'a?ef S Bkg/cm?
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d
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Chem'ca' e o SR B o A RSB W e (@ t0 10

(semlcdogauc or ra e remove a&}/ resiaues.
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Cle 4N TRIONME GHrPRIE es dOWR 1 hETIRG WY of from about 5 minutes, and is
carried out for not lon é('ger than 30 cumulative minutes. 16. The process of

8 claiffe PEYCETR TSR G MR HiERIESFSIiLitS AIBATEA Rl ied daiampian pressure
CONIHRRSSCHATR-BRERII CBYs ONitsA, A Fitsess REHRMEDPHHO NI a-fy/b ravaee filter),
anchiw éenriielP @R aXliHarenslitd 2@y elof . abbig pPdeess doddaim 16, wherein the
amount of Hydrogen Peroxide Ammonium Hydroxide and Water

9(H2Dh2: NerESHYHA@I L S vAgsdb Lhe cleeamicaProshssidit its ial eheedavidihofvater-jet to
1: 1r2nhyvevenyhgr dxa sesi duesthe e h vies givdani rib dsscdrienhodi8at Tehisi givgeesssrefin the

claipmd opvigireindinasbiyareasataobdde Ammonium Hydroxide and Water
(H202:NH40H:H20) chemical cleaning is carried out for a contacting time of

1fromhebaeSbfadbmia)tasdianl bl staintcmuehicdnsefaavadasdd wiped cleaned
carjig® ol dpaidiclnaed theovreedeRtdatve R on a lint free cloth to remove any

residues.

11. The process of claim 1(c), wherein the ceramic process kit is rinsed with de-ionized water,
preferably at least three rinsing to ensure removal of all acid cleaning solution;

12. The process of claim 11, wherein the de-ionized water resistivity of 16 Mega Ohm/cm or
higher and is ultra-filtered to remove all particles down to 0.1 um or better.

13. The process of claim 11, wherein the process Kits is rinsed in an overflow rinse tank for
about 5 to about 10 minutes, with multiple dippings in a drained, cleaned and refilled rinse
tank.

14. The process of claim 1(c), wherein the aqueous chemical solution of chemical cleaning for
the ceramic process kit comprises Acetone (semiconductor grade 2) to remove any
residues.
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19. The process of claim 1(c), wherein the ceramic process kits are rinsed in

an overflow rinse tank containing ultrasonic system and de-ionized water,

preferably at least three rinsing to ensure removal of all acid cleaning

solution. 20. The process of claim 19, wherein the ultrasonic system is
130KiMg/Boosss. Ficlaineldroeesssintitaieetpoe asarenndreldciati A Epatisaileaning

filtelechtogemavierall penticley) dowrotdOm aimoul 2. Mineter,caesss afaci@mmoli® for not

whegsedgrtharcetamitpibeasmkits.is rinsed in an overflow deionized water
rinse tank with ultrasonic system for about 30 minutes, with multiple dippings

16 arteamedssletinkiran(t yefitectiringe tapnkoR3chEnecalcobsmofoflaiendi®sl cleaning
whetginriieionizeshvwatel ysredarHinsigrisrepntigdlechatenitasiativioxrieldhd Water
Mega, @hiqga-epiigher and ultra-filtered to substantially remove all
partlcles down to 0.1 um or better. 24. The process of claim 1(c), wherein the

1FeraRicFRERSHKItIs Heaned mid driad %ﬁHBQnPEﬁSW&GdMHVQ&Q&QﬁS Ammonium
cleqpgiosal Stk r@p Oa’m-%@ﬂl S0 O B QAR CQ%%QroﬂWQ ifPthe ratio
cartPh PRI T LRRRe Rl foTom2. 25 The

process of e ceramic process kits are chemically

§'e%§zj& gnapsﬁﬁﬂw'tmmeﬁaaﬁwgp%g&leemg EnA%ﬁ‘nfT ﬁnﬁ’r%ﬁﬁ%(‘afe and
?

da‘W gg unsl gae anin |u ot ut cr)Tr"g nln% e of from
com rlse émlc‘él Sold rochiont adidS (G " Plge 38 7

Thé L PR %h%‘!&ﬁ'ﬂﬁé‘%‘%ﬁ?ﬂ @Pﬂy%‘i‘o%?ﬂd?u&aéré‘?ﬁsok'ﬁﬁj‘% longer
sa@é@le%%“a@%"%ﬁﬂfon is from about 6% to 8% by weight, based on the
total weight of the solution. 28. The process of claim 26, wherein the

11y S ABFRESRIGM E10) HEATRIINEI BHATAL RICESTE BLR OF% dpARRYMYOW rinse
timé&ok ROHRIANGUIBEsen I SYSIRMIRRS, dmipnizeamilar obieferahbt aldprsé thregriinsing to
onescsumeuktive hailall 20d Theningseksiaf.claim 1(d), wherein the aqueous
"HPC-Clean" mix-acid solution of chemical cleaning for ceramic process kits
2@onipeipescessiaf diaifiuliiovaeiei (HE LK redoNieriy staids 49NBBH09WY. The process
of claim 29, wherein the amount of Hydrofluoric Acid in said aqueous "HPC-
2tlehbe pipesssial sdaimolPisherpimbuderaniiedverier ipAdetediotemeralall particles
weighwofdifel solution, and the amount of Nitric Acid in said solution is from
about 10% by weight, based on the total weight of the solution. 31. The
2procbesppdacksiraf2daivhdeeimviiseeiH PE -Cleanc ghieceseiiticlaniingas darare@verflow
outdeipmized water rinse tank with ultrasonic system for about 30 minutes, with multiple
dippings in a drained, cleaned and refilled rinse tank.

23. The process of claim 19, wherein deionized water used for rinsing is controlled at a
resistivity of 16 Mega Ohm/cm or higher and ultra-filtered to substantially remove all
particles down to 0.1 um or better.

24. The process of claim 1(c), wherein the ceramic process kit is cleaned and dried using
pressured nitrogen gas or clean-dry-air (dry, oil-free, and ultra-filtered to 0.1 micron or
better), and is carried out at a pressure range of about 6 kg/cm? to 8 kg/cm?.

25. The process of claim 1(d), wherein the ceramic process kits are chemically cleaned and
inspected within a class10,000 clean-room.

26. The process of claim 1(d), wherein the aqueous chemical solution of chemical cleaning
comprises chemical solution Hydrochloric acids (HCL).
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contacting time of from about 15 to 30 minutes, and is carried out for not
longer than one cumulative hour. 32. The process of claim 1(d), wherein the
ceramic process kits is rinsed in an overflow deionized water rinse tank for

about 5 to about 10 minutes, with multiple dippings in a drained, cleaned and
2refillea piitsestaiic| BB, 2thavprsie & emsan 8 2lyaieehtin crivhiddaly iapidsitieous

for amdistgusondn tirohiesbatistfewistitvity ok ibbtvasm Qhtinddntabwhigfitenf #recsolution.

ultra-filtered to substantially remove all particles down to 0.1 um or better.

284 Tieeppooesssef ofl alairA6L (o) evelre tbin litydroehtatiic qside b kix isheteianledeaning is
driedristhgutpiesscoedatitkptien gbfon alean3dryeais (diryted|-freeisaadiéd out for not
ultrgphidieredior. dumigsaneaiodzetter), and is carried out at a pressure range of
about 6 kg/cm2 to 8 kg/cm2. 35. The process of claim 1(d), wherein the

29ludtfity qfrtihescarmraigmrag@sskitisivishal bouaspecHrCioieleantinesddsisigtn of

PorEabIgiCRICIBS AP Eorderahhe feReeskiRicelast{ar MfpsalbIREARRIRANS and Nitric
Progess( Kitgcstse final cleaned, baked and certified within a class 100

clean- room 37. The process of claim 1(e), wherein the ceramic process kits
35 MykipIBEaSSCLIIH 24IFhas Heignizee wﬂ%ma&m&ﬂpw e dofpc-
abo&te torﬁ'igoéé dlgor[] ib%“??f gb%t%ﬁ%f%ve ft REEDN %&'&‘;ﬁl elght of the
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parﬁﬁ%@%%t%abvie@m Bfrtﬂéﬁ%lr“t@@ The process of claim 1(e), wherein the
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envikMHeENME O The process of claim 39, wherein the ultrasonic system is
40KHz/600W. 41. The process of claim 39, wherein the de-ionized water is

3¢onthsl8EPeRsa LTIV 6P 18’“R)i%'§a”®h‘?ﬁ'7@ﬁ1cop'l%ﬁﬁérkﬁﬁdﬁsr \ired-fikére@vey flow
renmisi@n @ihuaieleddoankda@. abart brichehnet. U Mihdesr vods softiikgidigongs in a
whereinethelearahaid pefitled sikststamkinsed in an overflow rinse tank with
ultrasonic system for about 60 minutes, with multiple dippings in a drained,

38lediedoenvdseefifladarinsg2tankerd®. Ttienretevaanf Wednfal (e))sinbereirotitrolled at a
cereagziitiyvitgagfssakitisyal mednarud digddrvatid ultra-filtered to substantially remove all

particles down to 0.1 um or better.

34. The process of claim 1(d), wherein the ceramic process kit is cleaned and dried using
pressured nitrogen gas or clean-dry-air (dry, oil-free, and f ultra-filtered to 0.1 micron or
better), and is carried out at a pressure range of about 6 kg/cm? to 8 kg/cm?.

35. The process of claim 1(d), wherein the quality of the ceramic process kit is visually
inspected for cleanliness using a portable microscope.

36. The process of claim 1(e), wherein the ceramic process Kits are final cleaned, baked and
certified within a class 100 clean-room.

37. The process of claim 1(e), wherein the ceramic process kits is multiple-rinsed with ultra
pure deionised water in an overflow rinse tank for about 5 to about 10 minutes.
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pressured nitrogen gas or clean-dry-air (dry, oil-free, and ultra-filtered to 0.1

micron or better) within a class 100 clean-room environment. 44. The

process of claim 1(e), wherein the ceramic process kit is baked and dried

using a class 100 dust free air oven within a class 100 clean-room
3@nvifniesrsfo telavie Jatwharaiioreiohigadicartcanespitdineips durejriiied at a

cleagsisgvimooésk Megihehonooess digtainanddyivadilEredhe catataitpghpcessve all

Kitspsriakedoion @ suffieiesitbéesaperature of about 100C to 110C and a

sufficient time of about 60 to 80 minutes, to remove substantially all
3abstibedocéesnfngssol uien wherelehprecass i atasmkitdis winsreiin ireadlersi®w rinse

10GHusiotiemaiy QUeREOWebe aicufisiant szpipareammeadriadieat least three

CerAMiRPIBCaRRKIRABGINGS KIF K0 -SRI RWRY Witk hec12se o IRy room
jig %H\git%)ﬁ'i%ﬁﬁ' 47. The process of claim 44, the ceramic process kit is cooled

before taking out from the oven within a class 100 clean-room environment.

468- TR RIQEE S QLifladn ekt hRrairticaRinRS R R RySical surface

of the ceramic process Kits is tested using Inductively Coupled Plasma -
4MagSHeEHRBE Y M FMmk B thedida s ¢/ shatill dnthiRe &R &edstivity of 18
C'e%wvévgg BH?{?@]HPB‘? fﬁg@%ma‘tﬁ"u|E§‘-$ﬁ’te??§d°€o5r‘érﬁé’\7eT£\? ﬁir%f‘e%%%‘% b.1 um or

1(f)b erein the ceramic process kit Is packed and vacuum-sealed within a
clasgtﬁ.r)o clean-room environment using a double bags vacuum pack. 50.
h f claim 5 j inner bag i ti-stati b f .
DA SR B TR O SRR o
oo 4P TR SePh oD ARGUE e 8/ HLARTEn ORIGS g g
norREANBORMELIIKIGE 128§ Bthickness 0.12mm. 52. The process of claim 1(f),

wherein the condition of the vacuum pack such as Ieakin_%_and breaka&e of

4t HIRRESHRS SRR IR DABETRINNUS CREME BIRSSRS KT hated/anduted with
sedlT§58ERMAIBPESE 88¥athit3rotesaikidnitah-Hesady 1dbacfdiResotnp-1 micron or
enwirtiameithis 3.clase b eless-woolgnvilgfmenterein the quantity of the kits is
confirmed and a correct packing list according to the delivery order is

AgenErarsacesie betaherliehenhe On the esransiergese sk hakeslantiisien seigsa class
of clafhuldsffreeraereivenheitdnranciespriiedsdiimanne gnatkechéntdoargropeistalsy-vapor,
desipeeaitaioaiiainerukoxapsttudughhertidaedignaiedso properly protect and
secure the ceramic process kit before delivery shipment to customer. 55. A

4shemicgrocethad alihprétesddmineibgclingroleanmgsbokascentakddaimda sufficient
CergmiseR0REess about 100°C to 110°C and a sufficient time of about 60 to 80 minutes, to

remove substantially all absorbed cleaning solution.

46. The process of claim 44, wherein the class 100 dust free air oven should be of sufficient
size to accommodate the ceramic process kits and the kits should be kept away from the
oven wall by jig and fixtures.

47. The process of claim 44, the ceramic process Kit is cooled before taking out from the oven
within a class 100 clean-room environment.

48. The process of claim 1(e), wherein the cleanliness of the physical surface of the ceramic
process kits is tested using Inductively Coupled Plasma - Mass Spectrometry (ICPMS)
method to ensure that it is “clean” after a cleaning procedure is completed.
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kit made of high purity ceramic, and is contaminated with contaminant
species from a semiconductor production process, in which the recycling
cleaning method and process includes the steps of: (a) Pre-Chemical
Processing within a Class 10,000 Clean Room Environment. (i) water-jetting
4%he T fraresrotetdkit (DitvheeaiBURECCRIRMeREICRSS totrisnpekeeapd grassym-sealed
contatmimaittass(if00etessany)) €iyispmagingiting eeaimichagscassukit paitk
pressured deionized water jet to remove any residue. (iii) blowing dry the
S5eerdhtipressesy kilitly pradeaiadtigtiogengasoa detstatiy-aytonibagviditigckness
the @&2amiovithadesslkit frtn2tpriapanoklie mataougealnying Sishabisg (o) shiysiregt.
the ceramic process kit with deionized water; (vi) submerging the ceramic
Sprotespkitdstodetontd soludiem; thaiputemiaagng dmerceriapalygtinpleas gt dfahickness
the@catone solution tank; Page 39 of 54 (viii) rinsing the ceramic process kit
with deionized water; (ix) blowing dry the ceramic process kit with nitrogen
5pasToe pleassdof-aaini) (S vhatie ttikecorditivncab iheess kit ntaxla dactkag/idaldng and
aqueeadRisetchiriaat SEIlioN ok HygegepiedasAetonip e vacuum seal
HYrRxiAE anAabRfic(htetess Nitd il 2fads 080 ERMQMIBE B iFeTR-HE

process kit from the mixed-chemical solution tank; (xii) rinsing the ceramic
5BrogReSHkdkiasBoP IR VY (NS GREQiRiNg, Il aRiz RAsWREs e W FREAN6rect
C'G%QHR%"I@%HH&I&r%fft%fiHé(‘aJiw&%Rl&?‘i@é’eﬁ@ﬁWMﬁ BRI ARLESP & leramic

ove r W rinse tank containing ultrasonic system and de-ionized water;
(xuaspbfowmg dry the ceramic process kit with pressured nitrogen gas or

E'e%e 1,5}’ é‘éE? Fi]ﬂfrs%? “ qrr@'&ér h&r&&@éﬂ"@ EAQQEE’Yn?QQ‘gl |etary

t ecs |t| ns of fhe.ceraml
esl e ceramlc

on alner 0X WIL CUS esl rope ECU
ecC ng tF] P(POI"R& |on au yceanln

or d’éﬂ‘rﬁﬁe‘ t(%ﬁ%?e‘?r‘r‘r\‘f‘éys%ﬂ@ﬂ%%%%%fed until the ceramic process kit
IS clea ?%i)) Che ical Processi wrt]hrnﬁalCIass 0,000 Clean i

> n\f’rS %rr il CSF%[?’:SH.%&Y@ K9 e, e SPokian g ?ﬁa%c process
angb[]@%@fnr&gw purity ceramic, and iS contaminated wrth contaminant species from a

semiconductor production process, in which the recycling cleaning method and process
includes the steps of:

(@) Pre-Chemical Processing within a Class 10,000 Clean Room Environment.

(i) water-jetting the ceramic process kit with pressured city water-jet to remove any
gross contamination (if necessary);

(i) spraying the ceramic process kit with pressured deionized water jet to remove any
residue.

(iii)  blowing dry the ceramic process kit with pressured nitrogen gas or clean-dry-air;
(iv)  wiping the ceramic process kit with 2-propanol to remove any residues;

(v) rinsing the ceramic process kit with deionized water;

(vi)  submerging the ceramic process kit into acetone solution;

(vii)  removing the ceramic process kit from the acetone solution tank;
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solution containing Hydrochloric acids (HCL) until all stains have been

removed,; (ii) removing the ceramic process kit from the Hydrochloric acids

(HCL) chemical tank; (iii) rinsing the ceramic process kit in an overflow rinse
tank containing de-ionized water; (iv) blowing dry the ceramic process kit
withvhiig sdinEaorheegErT iR eressdanuvy dgioniegdmiieiging or submerging the
ceramic process kit into a tank with '"HPC-Clean chemical" comprises of
Nitri{thciok aMad-H 68 7 IMsrRIecasfIEbyE MAkeaar I8oRitb RN (dy r@moving

the ceramic process kit from the 'HPC-Clean" aqueous mixed-acid tank; _
Pad¥) 40 SHEMRER Het rRsYCiEaceTaric PR et kitvHa A devRABS (fixed-chemical
facilitate sRbdire flafd Eshiesiie) RAXidhk cdM@ATHG deliydiesiovaterd  Water
(viii) blowifr @nNthOEEFRM)C process kit with pressured nitrogen gas or
clean-dry-air; (iX) repeating the above-mentioned "HPC-Clean" steps at least
ondiine cemordaisioncerhminipedcebs kififigm i thixesbeharmitehpedutios tank;
substantially removed from the ceramic process kits, and with the proviso
that¥ik céRsittheceEaBikiPPREySIAE Fedifvebiaw cinaatiRTKC@almiRgGHeORGeshwater
for a time yitbatéradvaic eeagomtdtoeitatuesfeCivm Spectinghahgequisditg liye ceramic
checking thecssy fliicénciaasvlntion aindecanklitonsicifhthelteesaimnis/sieacass Kiionized
as well asjpgpecting the ceramic process kit for signs of contamination,

faulty cleaning or damage. (c) Final Cleaning, Baking and Certification within

a Clrsg 18R WieRarRoeeamit progeeski( ite-pesinedheuegtargis oreranssikitair;

in an overflow (to facilitate effective fluid exchange) rinse tank containing
ultrgxpyreidspéotimgethovaiglity(iof rinsicigatiiegCeeanoir B ebeddrgt e aorfacerfieuliness
rinse tankaGarHdiHichy Grane bigams FRRBH it IEWRUIE Gesieniwgdnyatedididbrocess
re-rinsing ghe efanuis RERERSAIbIN ANIRMEEIR(ER fariltpte effective fluid
exchange) rinse tank containing ultra pure de-ionized water; (iv) blowing dry

the GejamifeMRERSa I Wil BFesaY RR NIEQURIERS OtsiaaNn A (V)
baking and drying of the ceramic process kit using a class 100 dust free air

oven to remove water vapor, chemicals and spouts traps during the cleaning
process; (vi) cooling the ceramic process kit within a class 100 clean-room

befgrpapkinieaPPEotegsThghRi®WeR Class 10,000 Clean Room Environment.

() immerging or submerging the ceramic process kit with an aqueous chemical
solution containing Hydrochloric acids (HCL) until all stains have been removed;

(i) removing the ceramic process kit from the Hydrochloric acids (HCL) chemical
tank;

(iii)  rinsing the ceramic process Kit in an overflow rinse tank containing de-ionized
water;

(iv)  blowing dry the ceramic process kit with pressured nitrogen gas or clean-dry-air;

(v) immerging or submerging the ceramic process kit into a tank with ‘HPC-Clean
chemical” comprises of Nitric acids and Hydrogen fluoride aqueous mix-acid
solution;

(vi) removing the ceramic process kit from the ‘HPC-Clean” aqueous mixed-acid tank;
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(vii) inspecting and confirming the ceramic process kits on the surface areas

for the non- existent of stain, dirt, defect and fracture such as scratch and

dent as well as to the particular inner edge of the ceramic process Kkits; (viii)
measuring the surface particle count to ensure the surface cleanliness of the
protéls Kr-HosfaechRitbRrRBIEIREGCEED Idiedh-20ooMerfiloymeasianihidatn e Haetvge fluid
cleanlinesxdfatyge)o@nsaiéopcocssrigidstidiaicedusatay;the ICPMS method; (x)
repeating the above-mentioned steps until the ceramic process kit is cleaned;
Padeiidl dfaaifgijieysbe castimis throaess it frpsssiy ddteitogengas whdeaprdyeir;
cleanliness levels are achieved, according to the standard procedures,

worliig irfépeaignihakaueamantieasdeIREE legne Figne dicterahABeptdre8s Riecision
is final inspeoted]adldaoiitgcalntlintlen siomsmeasurad anbstlotaltye remdyacthdrom the
kits, whichenaait paices arsembleith areplovisbatkt thetber pracprdesigriates; fiast be in

final packagingrafier IRsBRGHRA S MACHAG N aprdRe IificatioaMiIVahours;
Class 100 Clean Room Environment (i) packaging and vacuum sealing the

cerggic prm@%bitth\éithﬂalﬁ)ﬂ@s%ﬁ&ﬂl%eﬁ@- JPave LS ImeEeUIE Bd@tions of the
vacuum pagk i) JRSRESHHY tReveNdiinR RELNE YRCWMRBGK GM4SH B for signs of
leaking ar&grﬁgm%% qgm Cmﬂ*ﬁ%a& ISRQ thylene bag, to ensure a

complete vacuum seal pac ing of the ceramic process kit within a class 100

Cle{q? RN ik £ RN BN e AR R RRIKLSCRRY ARNECTAIE R ST ES Rironment.

packing list according to the delivery order with proper labeling of the

cerginic PracRshithe (MRARKIRDIBS RiPTAPHEBI¥HASH AR dLARRINEREMe fluid

with cushlé;&%ﬁ\gkﬁ?ﬁg%qam %%ﬁwﬁ%%ﬁ%@@ ﬁ%}{ rceramlc process
catio ore

kit and comply customer speci very shipment to

cusigyner, ré@rny\ﬂeo ERRERR Hr6lBl P (R) W RGERIIB NG SR RARIC &fﬂﬁﬁﬁﬁgkﬁﬁrasomc
are pre- clg gﬁ t%%i1 Wit hé \{VIIIhIn a class 10,000 clean-room.
The proce gé of claim Q,%%ch ('arréln (?he ceramic process kit is cleaned W|th
Wa‘(‘? et ‘r% fiff %r‘é’e%ﬂ& %@eﬁnwnearﬁ'e% “ﬁé&ﬁ. ”«‘?ﬁ‘e% fluid

ata r§sur |nt(? kan(% rr? ut40 ar.58. T
e fa nin tra ure e-ioniz «?
process 0 cﬁam%J 5ra3 wherein the cera c process surace areas are

Wip 93 C'eﬁ”\%f’n g aty cﬁ1§ﬁ8%??ﬂ8Ip?gc%rs@'f%ﬁlvslth%r{?s?Lﬁ%'%‘?{P&b"éﬁtg)gsq{raggaﬁ-dry-air;

purity) on alint

baking and drying of the ceramic process kit using a class 100 dust free air oven to
remove water vapor, chemicals and spouts traps during the cleaning process;

(vi)  cooling the ceramic process kit within a class 100 clean-room before taking out
from the oven;

(vii) inspecting and confirming the ceramic process Kits on the surface areas for the non-
existent of stain, dirt, defect and fracture such as scratch and dent as well as to the
particular inner edge of the ceramic process Kits;

(viii) measuring the surface particle count to ensure the surface cleanliness of the process
kit surface within a class100 clean-room;

(ixX)  measuring the surface cleanliness of the ceramic process kit surface using the
ICPMS method,

(x) repeating the above-mentioned steps until the ceramic process kit is cleaned;
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to remove any residues. 59. The process of claim 55(a), wherein the ceramic
process kit is rinsed with de-ionized water, preferably at least three rinsing to
ensure removal of all acid cleaning solution; 60. The process of claim 59,
wherein the de-ionized water resistivity of 16 Mega Ohm/cm or higher and is
ultré&iiteréspemPEngote &R1paNEaNRCeRsVItid@athemVdieheRiepet Tlephdnpiodewsls are
of claim 58hievedeiactoed mpde db«itsusiard spadedares vwedikmgrimsg et foheets and
about 5 taalsest Ttheninssieshladthceratiiplepeipgingdtinia draineaospelaeaneghanctitical
refilled ringendaiinsASR el Uinat SRt RreRE KR VR ae  Rbt WHREGIM B, are
aqueous giemigal SRR A SARMIGRLCIRAN R KT SrERTAAC D CesS kit

comprises Acetone (semiconductor grade 2) to remove any residues. 63.

The §TeL&a§iRg SHITAGAAMIRIEININE HERINBI AMICRBSMERTBSAME)

chemical cleaning is carried out for a contacting time of from about 5

mingyes, %ﬁ&h@ﬁ@”&ﬁ&i QaduloR RedliiRnger d1amid(hRILERy RHURIMIN URRsS400 clean-
The procegs, i gi%rg @&ﬁ% lyg&eggga&plepggyeous chemical solution of

chemlcal cleaning "comprises mix-chemical solution Hydrogen Peroxide
n'”fﬂsb@éﬂ%xtﬂg &‘fr\ngﬁt@f tﬁ'é'%&% UNHHRESERQY RakinG eI BreRady of the
C'alm 64, xﬁjg%z 8%2] l]rE oy |é%é“{73]8615H{“se'a\y LOKNE of the
A, ¢

and Wate G tw%w ﬁ eous chemical solutionis in t
ratio oflcf elg ased ohthe o Iwelghtg]"the solutlon 66. The

pr%ﬁaﬁ/ate E% r%ﬁ%h |?sg§r?1 frﬁgrx 't(gea'?:‘{)n O ckl Hyg Ogégo‘?ding to

Zr)]ntactmd ?rf¥c9 %’bt f‘ﬁlﬁgébg% ?rtlllfn ?elﬁs}ﬁg?ﬁge%%gn removed,

carried.out f rnot Ion er tha one cum Iat|v hour.67. T cess
gql\am sgzzc?n\%hm 0. ﬁ {a o’?as%ne Sontainer ox V(‘fl"iﬁn £ushio T$ gsignated to

ereif the'era
rinse tanP'OBRYi eﬁ?tr"é@oﬁ‘?ﬁ%@%ﬁ%{ﬁ@'HeOTBH?i%&'\tNﬁ'PQrCB?@léfréﬂﬁ'w ristomer
least threé%ﬁ@l?ﬁ‘j'ﬂﬂ hefa el SRIPGTeAN G IB8hing solution. 68. The

rocess of claim 67, wherein the ultrasonic system is 40KHz/600W. 69. The
groEB%@&F%?éﬁ’ﬁ A ARER LI ARSI AR PRSI GRIRSESS Kl arRIRESlpRRLAR\ RSPected

all Wwhhiit Yol 1999 10|90 S1e3Bttee™70. The process of claim 67, wherein
the ceramic process kits is rinsed in an overflow rinse tank with ultrasonic

58y sTéth RECatoRl Jom PRItk VARl SREaamispRTBReRs Kitiitieaned with water-jet to

remove any gross residues; wherein the cleaning is carried out at a high-pressure in the
range of from about 30 bar to about 40 bar.

58. The process of claim 55(a), wherein the ceramic process Kit surface areas are wiped
cleaned with 2-propanol chemical (100% semiconductor grade 2 purity) on a lint free cloth
to remove any residues.

59. The process of claim 55(a), wherein the ceramic process Kit is rinsed with de-ionized water,
preferably at least three rinsing to ensure removal of all acid cleaning solution;

60. The process of claim 59, wherein the de-ionized water resistivity of 16 Mega Ohm/cm or
higher and is ultra-filtered to remove all particles down to 0.1 um or better.

61. The process of claim 59, wherein the process Kits is rinsed in an overflow rinse tank for
about 5 to about 10 minutes, with multiple dippings in a drained, cleaned and refilled rinse
tank.
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cleaned and refilled rinse tank. 71. The process of claim 67, wherein

deionized water used for rinsing is controlled at a resistivity of 16 Mega

Ohm/cm or higher and ultra-filtered to substantially remove all particles down

to 0.1 um or better. 72. The process of claim 55(a), wherein the ceramic
6ProdBePIaLessE&HAM JhNEEaEIrbe prYEauT chamicsh el |ies of chemical cleaning

cledor-ding-aérgaiy, ilchesekihrodrojpriaefildcetdne Gemmamictior dreteed) &ndeisove any

carrieboast at a pressure range of about 6 kg/cm2 to 8 kg/cm2. Page 43 of 54

73. The process of claim 55(b), wherein the ceramic process kits are
68henicpttyeleanedian6l, ingpettethanitberoseqlass DG clgrate roochendikall¢leaning

Propess PRI &4 e mArErRNithe FatieaUsehesifriutelutien iofehesmieal for not

cleqsliper HTHY SRREIRRIARIBQIUtion Hydrochloric acids (HCL). 75. The

process of claim 74, wherein the amount of Hydrochloric acids (HCL) in said
6R0UBRUS0REL §PBI'éiﬁﬂEi§(H)0mrféFE?hlftl@e/QiQe8% EeRI NoIDASe d foshéfe it Bleaning

wel %?ﬁ%%ﬂ?ﬂ%c?aﬁs&ﬂﬁoﬂ“ilﬁﬁﬁég% RIBXiE: MRS R LY OXRRNIAE OWater

acnila2 61@ Eﬂ cleaning is carried out for a contacting time of from
& minutes,7and is carried out for not longer than one cumulative hour.

64/ -THae ;Bf?%ﬁﬁésof’f 'a"#ﬂ“ er’z?(%XYQﬁ“%Hé t'&ﬁm&ﬂw‘l‘e&‘P%%Pﬁ ﬁ”%@Fb X-Rfifhonium

sol ess kits
T AJLW% B B O AN PRECrR pro%aiaao%wfys e rato
whéldirtth a‘?ﬁ&%%ﬁ%&?ﬁﬂ?& W r?fs%s%ﬁ'&%us 'HPC- Clean"
cid solution is fro out 1% ht, based on the total weight of the
o800 PERERY AU Mo KRR TOSERHCoEHBHE APPSR TosEyEe and
wehﬁ{?t‘ert{&@\@@ WR4HE ﬂdt@xﬁ@?@H@%ﬂﬁ@wdﬁﬁﬁ rieg. Wh&’b?o%%%cw%l%'?ﬁ of from
78, aheidradnnineites pailcikb slsmsHsie kere eariMediadisicdridest ayF Eor not longer than
comaetinguintiyeofidiom about 15 to 30 minutes, and is carried out for not
longer than one cumulative hour. 80. The process of claim 55(b), wherein
61he T arniespr@fcdiaioniGias viheksihithepeareidipiacassad tsastoiiisedlinaneveatiew rinse
for ainkbbtao aigautrddmitsysesn aithdeviot e dijpen geeiierabdly aitnleast teameding to
anckrefiléadrmnse dank a8l cldaaipgeersmef claim 80, wherein deionized water
used for rinsing is controlled at a resistivity of 16 Mega Ohm/cm or higher
6andrulifadiiey efidiaisubstantielly trernnecaic patticésAadewma/so®AL um or
better.
69. The process of claim 67, wherein the de-ionized water is ultra-filtered to remove all
particles down to 0.1 um or better.

70. The process of claim 67, wherein the ceramic process Kits is rinsed in an overflow rinse
tank with ultrasonic system for about 30 minutes, with multiple dippings in a drained,
cleaned and refilled rinse tank.

71. The process of claim 67, wherein deionized water used for rinsing is controlled at a
resistivity of 16 Mega Ohm/cm or higher and ultra-filtered to substantially remove all
particles down to 0.1 um or better.

72. The process of claim 55(a), wherein the ceramic process kit is cleaned and dried using
pressured nitrogen gas or clean-dry-air (dry, oil-free, and ultra-filtered to 0.1 micron or
better), and is carried out at a pressure range of about 6 kg/cm? to 8 kg/cm?.
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82. The process of claim 55(b), wherein the ceramic process kit is cleaned
and dried using pressured nitrogen gas or clean-dry-air (dry, oil-free, and
ultra-filtered to 0.1 micron or better), and is carried out at a pressure range of
about 6 kg/square cm to 8 kg/square cm. 83. The process of claim 55(b),
Tvhdhdrpipregueilielatn thid e vehpiei b ibe SsERTICPRARsal s Ep sogaticrily cleaned and
cleamdpeetsd vsinig a ghantableOthateascops. 84. The process of claim 55(c),
wherein the ceramic process kits are final cleaned, baked and certified within
74 clBkss rocesiecdrelaondShagentenf he 8IcThe hrvaieskssofutiameBeie)ical cleaning
wheoaipribes ceeminid iotes sHidsots loridtgeldsr{Rigtd . with ultra pure de-ionised
water in an overflow rinse tank for about 5 to about 10 minutes. 86. The
7protespotedavh @& iéreimdeidhizadomsitef HgdméblorinsicidsigHiointriolkadi atueous
a redstvityief it Grdbe geoQIBn/ enswr by gleéhanddstirenfilie ted| wesytnsitmidalyution.
remove all particles down to 0.1 um or better. 87. The process of claim 55(c),
76vhata nptbeese enaiai praessheitia rimset) dnoahlaverdtity A )tahéndodtaiaaning is
ultrageRic B TR M RthéH@ e troeniEed vEiahupeiaiallatikpsitiamt longer
rnsing, theRsHIBIRRY@! of all acid cleaning solution, within a class 100
clean-room environment. 88. The process of claim 87, wherein the ultrasonic

TRYSTOR [HAEkHA QAN . B%) T herasase abekaim SiipaleaiT thxdei®ri@edon of

walgolSicAFGH FbAERSH FMCQ&%'[SM&Q@TQ&WW&B%QH@IA%ﬂp(ﬁF) and Nitric
uItr - |I epﬁ\cli%c? remove all particles down to 0.1 um or” better. 90. Th

process 0 m 87, wherein the ceramlc process kItS IS rinsed in an overflow

é"”ﬁ"hE’gF‘cht% Fa“r‘rﬂ ‘?“f‘%ﬁ&%etﬁ@”& <§r¥§ &Hl érguﬁg “HPC-

min ean Wnlux acl rPFutlo éé( Srr%nﬁ ou{af%g] )éwelg] based on{% P{il? Wel " of the

ces

ancf%lHE M ampw Alndisen £59dp &@Qﬁ%@%ﬂr'fdﬁ’ﬁ”ﬁ)ﬁ@é& 19r4blby weight,
uItrﬁaﬁ%P@d%t@t"l WAL BN Within a class 100 clean-room

environment. 92. The ﬁrocess of claim 55(c), wherein the ceramic process kit

% pHRRBrSFfdsRedal[Bing 4VNa%ds e G dbst B AP SURFAhALRRRIRG I Samgshout for a
cle&ANRSIHOHVR Gh iemtaln He Aolie3p abiutoane sHeamiedrRIaF Bpolargerdpan one
durignth@igteaming process. 93. The process of claim 92, wherein the
ceramic process kits is baked for a sufficient temperature of about 110C and

8@ suifchspcasmef ofaiih Ga(BowbesO miheLsrieMic peppessekitsubstasstdiyaapverflow rinse
abstribetecl ezténgpsblfdiabout 5 to about 10 minutes, with multiple dippings in a drained,

cleaned and refilled rinse tank.

81. The process of claim 80, wherein deionized water used for rinsing is controlled at a
resistivity of 16 Mega Ohm/cm or higher and ultra-filtered to substantially remove all
particles down to 0.1 um or better.

82. The process of claim 55(b), wherein the ceramic process kit is cleaned and dried using
pressured nitrogen gas or clean-dry-air (dry, oil-free, and ultra-filtered to 0.1 micron or
better), and is carried out at a pressure range of about 6 kg/square cm to 8 kg/square cm.

83. The process of claim 55(b), wherein the quality of the ceramic process kit is visually
inspected for cleanliness using a portable microscope.

84. The process of claim 55(c), wherein the ceramic process kits are final cleaned, baked and
certified within a class 100 clean-room.
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94. The process of claim 92, wherein the class 100 dust free air oven should

be of sufficient size to accommodate the ceramic process kits and the kits

should be kept away from the oven wall by jig and fixtures. 95. The process

of claim 92, the ceramic process kit is cooled before taking out from the oven
8hvithiheaPEraess Doleiwabhi@orhersiirditnteiMPALecas &ftsds 96, ItTple-frsedyytbfultra

claiporgSigc)onidedretettie alearlith@ssiode tenlpfysioalishtferte wflthenoetesmic

process kits is tested using Inductively Coupled Plasma - Mass Spectrometry
86ICPMS)razasthotl chaismSromiesein ideicrizat’ whtar aisddaioinginsiogddurentsolled at a

comgslistizdity 90f. Theveracesmaihclainhi§bécanahdteidiliresd evanaispnticdgsréitose all

pagketcaRdiyaae 0NtSeRGhetEhin a class 100 clean-room environment

using a double bags vacuum pack. 98. The process of claim 97, wherein the
smnanhbagpies’ antldiatss @yl ombam aidhieknespréds2 mimisvisaldaandiotérgew rinse

maigiatsAtRIAME HFREMRIS RN N aniper OB SRR AS, JRrRENCEB TR three

clai iy WHEFSiRethe IR oIS GnOERhe WGHBAC RriRA% A ACKHE Sean-room

0.1gm{pdn%oe ,[The process of claim 55(d), wherein the condition of the

vacuum pack such as leaking and breakage of the anti-static polyethylene

8820r1ig é’?&&%& ; I@rﬁ%%&eﬁmmﬂ%y&%‘%}?&&ﬁ% 46%#‘%{ he ceramic

proces kit within a class 100 clean-room en ronment. 10 e process of

Sg.g'ﬁéﬁf_géeéél%?:(ﬁgi‘rﬁhé;lgg&ﬁatémﬂieﬂa@—ISFrﬁiz'&iQﬂ&grm[%eeébﬁflﬂI@?Cégr%erlcétsistliyity of 18
o e R T B R S AR um o
cer liecr'process kits are packed into a proprietary- designed container box

9 ithrh:ushion de§iglnate to v\ﬁro er%} protect and secure the.cerdamic Rrocess

it befoPEGeinRhy ShIb eI Tlstonier 163 A FRefHGd oF [Eremsing i oW ultra

ovetdiF dGURIEhIaTRE TSR Ak UL LA ARG R 6 Ok BRRISRNMIES. ith multiple

equiitpieat, ARt GBS bredibetainge Bhbcess kits that is

contaminated with contaminant species deriving from a semiconductor )
9brolBe P eI B HOH M SmPYiHNG E(A) YKc BT RIOEpE K HelTnelpRtatb AN tHers with

the RFRSEHIAAJ IHEpRL 6% PhelpRt e ddbut oibTeaes ansl & Watdilitesd e Odnanicron or

thohstigh wispe etidas1 Gl adeamparme sty nénhrerderamic process kits. The

method generally includes receiving the ceramic process kits in protective
9BoxERe arngasseel dieimabdipl Wheresrdheicqspovegyadessakisfisipakatdansedried using a

layiclgseubtheéusefesmeirproaesstkitsartipso 160 stuancm, envirdherrexamdmodg water

thevapor, chemicals and spouts traps during the cleaning process.

93. The process of claim 92, wherein the ceramic process Kits is baked for a sufficient
temperature of about 110°C and a sufficient time of about 60 to 80 minutes, to remove
substantially all absorbed cleaning solution.

94. The process of claim 92, wherein the class 100 dust free air oven should be of sufficient
size to accommodate the ceramic process kits and the kits should be kept away from the
oven wall by jig and fixtures.

95. The process of claim 92, the ceramic process kit is cooled before taking out from the oven
within a class 100 clean-room environment.
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ceramic process kits for damage; inspecting the ceramic process kits to
identify areas which may trap contamination and cause a virtual system leak;
and the categorizing the ceramic process Kits into the required recycle
cleaning processes. (b) Mechanical Processing - This is a precision

enedhamivarsdsamaethbavheiely theaeaplinase ebitmpupidabsinface of the ceramic
comlopestidkitsvitht&G2 pahgtibtastivkbariingpl@thedasmmecheaicapatiysicaly (ICPMS)
cleamittgdscarsied tat ibi edleer yfithe beatlyasitegurdashbmplated/or the
CO2 blast apparatus, with suitable sizes of blasting media to strip-off Page

976 ohb4rdepssifiohifiirai@)aciiaemtine serdmie mooghnass regkéckandnisculiesealed
methigs e oo iDelides Metin e Hinder drpRsHiab sempMakcbymrekanical
cleaning method in the masking areas; and then masking the ceramic

oprotaspkitysivblasing plagtercinchealnmeinbety foiktangpirekant ayilpabsy dacriskness
from. IREh NS 2| RrOsRIPE GhARGRIRE PrdlagiRehibe RIRGEsMUIiNGIER sifablie.

blasting media to achieve the surface roughness requirements; and then

oblowHaghtecele ! HNEnPITCER%e HinSthE /T MUiEY MahnBFeRS Wy SAMIEESS S thickness
clegnrsiypair; and then inspecting the surface roughness and conditions of

the process kit after the mechanical blasting; and then repeating the above-

1008 THe RSt Siepsc MM ISEI@)SWHBR Pl HBRERR ISR BieMBELIN Bk HiRA a8 Raking and
CerﬁFE%Ra gee Qe %%%?H?l‘eﬁé%&’%%?&%?é&% &%e“f@@ﬁﬁﬁ&é ALY seal
any,pe) }ﬁ?n esg da&%cho%egewpm {0 AL0GERE:aR9Rk A0 OGR!

spraylng e cefamic process Kit wi i pressured

19?'%§Po¥\4§§‘*6f1%Faﬂj‘%(bﬁnm)ﬂlﬁgwﬁ%ﬂ RS Fﬁéc FOReSSikiiung o correc
AR T T Aot I R SR T PTG o e cramc

ace &raRERY BP LR
Preoﬁ‘?ﬁ%%hftél Processmg W|th|n a Class 10,000 Clean Room Environment -

1 QTIS a pre-c @ hod carried out i a contro%%? ‘

& Cﬁt"ié’r %ﬁﬁ’& PYSROSHRD iR AfiReaE 0GR g Proprietary-
co am%egnwrrﬁ@wmﬁ&?ﬂ@é@d%ﬁ&f@i@f@fﬂ@%%@f&ﬁﬁ&aafbs&gewne ceramic
wittPioeess ki ety detiveryjehiRmeniioesepegross contamination (if
necessary); and then spraying the ceramic process kit with pressured

1%@1@&%@%@? jicsadnheoIovarRY RIURBYE AHecHRIeEs sk vivailability of a

nitregyerapdyatercledipaigniirinamdighe rcamplirgshef carageridnpeodeesssdt With that is

propamahioatemoitie cntand st e ciesdienaimgfthe eseanucndootessdatss/ithe method

deigaiggdkingater; and then submerging the ceramic process kit into acetone

solution; and then removing the ceramic process kit from the tank; and

rinsin@)thecomiagucdepraessispection — this is the incoming inspection method carried out
to ensure a detail, proper and thorough inspection of all components of the ceramic
process kits. The method generally includes receiving the ceramic process Kits in
protective boxes; and then dismantling the ceramic process kit carefully; and then
laying out the ceramic process Kits in proper sequence; and then examining the
ceramic process Kits for damage; inspecting the ceramic process Kits to identify areas
which may trap contamination and cause a virtual system leak; and the categorizing
the ceramic process Kits into the required recycle cleaning processes.

(b) Mechanical Processing — This is a precision mechanical cleaning method using bead-
blast cleaning and/or in combination with CO2 pellet-blast cleaning. These
mechanical physical cleaning is carried out by either by the bead blasting machine
and/or the CO2 blast apparatus, with suitable sizes of blasting media to strip-off
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with deionized water; and then blowing dry the ceramic process kit with

nitrogen gas or clean-dry-air; and then soaking the ceramic process kit with

the aqueous mixed alkaline chemical solution; and then removing the

ceramic process kit from the tank; and then rinsing the ceramic process kit in

a overfloieneandHRr G0 BeARMeG e TeIfBCR SO LkTRHY ERd uAra TeerUsith hatmesed @enerally
cleaningitoltmeditztéreffectioe fepdseiarhaamyechring teehapioavinpatiygheethod in the
ceramic pegRegSakéhvyithd tiagengan aheleannttypriceskithath bispretip@ster and
the surfagensiaanligssoapRetansiatacsiamuation RPaHeAIREAEIng; and then
damage,aagiht P sEBERICH FleaRIpR B%%ﬁg“ﬁ%d%rﬁ%ﬁ@% %'&Jhﬁce roughness
ceramic ? r&?&égn@ 5 ﬁlﬁ%rr]letﬂ P1C o C e'gr?lthee% ‘0Ce s 'L]l'hl‘l ﬁsr§ h pressure

10,000 CE nvwonme emical c ea Ig]

method ESWPéEP%%ﬂ‘t e A 66(5”8P Ph% E%ﬁ?orﬁ e Fehfquditions
organic/iPlofgarRtosssa Hibaiice H@p&‘if@a”&%tgﬁﬁﬂ%té‘.nﬁh@e'ﬂnéﬁpﬁ?&”g the above-
generallyritioeRss sienh Bt ghsr suitesereiabngse iserairvadidbeaditionvithettgramic
aqueoussaitateche thicatashstich nsaydoth exppsed ovi i et letartoi g qonoee sekipolymer
from therBs@es byok 2érimikitandotheermasisigthense sysicgrooesarkihint and then
rinse tandp&QiHaIMHR0dRIMZBEbCBI&G mthﬁ&&lewirag.&mhe\mmép and then
process it kith BifARERGERIC iR WY Rl ﬁ%ﬁ@?% CIMERGHARAAS ; and then
submerging th C%@H]%%tﬁﬁ%?a%? F'&A 10 iR YER oSG Fo"%' SN é{}#?ac?( for the

mix-acid SOIUtlo oving he ceramic proces ffom the
and therp?fﬂs%gc???e ceramic process klt in a rinse tank contamlng deionized

water, j‘ e YA AN %eo%%o‘&ﬁ W'”Ez”'”o EvrgRnent - This is a
rsu

clean*dry-air; an en again e |mmer

e ceramic

process R”E‘ ‘fh‘?H‘éﬁhﬁ!@WW BARcS f% 8Bh§"rﬁ|>€ ﬂﬁ&l&PMHOQHﬂh@nfemOVG
removin§'@#é %@%ﬂﬁﬂ&%%&l@s@s‘”ﬂuﬁ‘ﬂ?&?ﬂ'ﬁw@e?é?ﬁﬂedaﬁ@mh@wm%l@?H@%@Pﬁdﬂ%'UdeS
process Wathi-gttingetheapid aroist lioregsdeiowite dressteed agity thelebieiningedigve any
the ceragrsprootss kationtlif mevespary Pas oiticie aprayin@itheacaaménprocess kit with
inspectingedigremabityrofdheveesyplinanelgrningpwiathes) hectaekirgptioeess kit with
surface GgagtRess ALRARUHRAP OfINe FeRAMiIGNE e es it AREEB&NKt with 2-
InSpeCtnadhin SRBIRLERRALAL SNTohaaALmnaH ogoéése'&mmru@gmzed
or damage, andnér@n feeeatqgngqug 'etce%a%%ra%% LG AGIE N [Phng then
Final Cleanln ﬁ1P

and |o W
e T o S Lt proces ki
method t@ﬂ'%ﬁ%&?f&z%w%hfﬁ%ﬁﬁh@%&%ﬁw PR ERISEIGRI ARSI WighIitrogen gas
organic/iploftfaniely rietallic haal grakios Bie ¢ATPDIRIROERS kHavitelithaicats mixed
surface aibapheobbgmniaimilogion; and then removing the ceramic process kit from the tank;

and then rinsing the ceramic process kit in a overflow rinse tank containing ultra-pure
deionized water with ultrasonic cleaning to facilitate effective fluid exchange; and
then blowing dry the ceramic process kit with nitrogen gas or clean-dry-air; and then
inspecting the surface cleanliness and signs of contamination, faulty cleaning or
damage; and the pre-chemical cleaning sequence is repeated until the ceramic
process kit is cleaned.

(d) Chemical Processing within a Class 10,000 Clean Room Environment — This is a
precision chemical cleaning method carried out within a class 10,000 clean room
environment to remove organic/inorganic and metallic deposited contaminants. The
method generally includes immerging or submerging the ceramic process kit with the
aqueous acid chemical solution; and then removing the ceramic process kit from the
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intact. The method generally includes rinsing the ceramic process kit in a

rinse tank containing ultra pure deionized water; and then rinsing the

ceramic process kit in an overflow rinse tank containing ultrasonic system

and ultra pure de-ionized water; and then re-rinsing the ceramic process kit

in a rinsdatiniaRbMemningi drthcrBBEicripeess Waibra sngetitank SRANAgeionized
the ceramatepremt fEkiblovimgithygbe cpisnor pleaesskyt \aith; @trdgtregabakiclgan-dry-
and dryiag;aindheneenantitergirserkitibiainginy cles setiiicpsideeckiaimayandek with
remove WaEpivaP Qe asiealadind RS draPS aiuFERh ey lRaBEREic process kit
process;iapd ﬁhbewoéwwtmﬁ ?m s BRI AU LRI hiRaining
oven, a é(} d%ﬁgr t'rr]% %h Llrr@"g%%‘% 090 X'§8 %kﬁt%r{h %'rﬁ'ogen gas or
defect an ure such as scra e a as we 'l

inner ed§ %‘r‘?ﬁé"’d%ra i cGPoRYAL TRADMETE e & m%{QWQ %a%fﬂ@é% Rgpcess kit
the physiti dulfakevditnéeneatsatic fiﬂ‘éf&@és%@‘i@ eldlininaidt eertiesppving the
after a clesMHg RsesckiFdTCHIR Fleke anG BRI NGchFyRTgNHePreseaskufin a rinse
inspectidangenottia@ rgogddsineigedstatdis ed tandolloampegryatingethmic process Kit with
above-mentgaedsieps dedil-the-gieramic theacespdoting aleanr@aligndfthen recycling
assemblinghihiif) GRENTHCHP OFRRI IhQaFRErcARMBSORRT eipanibiesst Ieedsramic
are aChﬁ&\S@st%F%HrlﬂeW B estRcA EchFéRﬁ%d SeRssMat kﬂ&gsl SrHEEQRamination,

sheets aﬂlﬂltgf tg%ﬁ%%a&} B0el0R) ER T le%ﬂ Y IIQP Q@e?c}it?i’%’ cleaned.

dimensions assem Ie ceramic pr ces Kits.

Ld;cl ﬁlﬂ%ﬁ?gﬁ '9%%@ %ea‘eeﬁﬁ%m'g{;o\%@@ﬂ}?:h%ﬁ%f 1®0"Elean  Room
Kits areq%entnp e((f and Ra(:'ke nagrlrgcf%ﬁS Ii&))%ecﬁesure%azf Fr?glﬁ%rcﬂgh%n rgeﬁ]od 0
free fronf?B4Ge¥d c‘fF%ﬁ/o‘Q?ﬁéB% ORI IR ARS8 Er&fﬁ/ fF&ﬂuf(ﬁ%@ SO gEanic,
vacuum SEH @%R?éﬁ‘éﬁ'ﬁ&e WB@@B%H%Q?@ HW@%%@Q@@Q@WB&@]@M'”S
and an dotestpbie Beghashebiaeshlyitrghedsasndnsing dos aeionioprhecsalstidmagisk tank
such as teataimingnidtiarpaieatpéooiztenardr;: stdtibgpaiyebnykbnedragictprecesardtan an
completewaflowrirseahfackingniidharasspidiyseroans skt sune dbeshized water; and
confirmingee ﬁHﬁﬂH%é’EéFﬁn’Wﬁr@E@Qﬁf‘ﬁf@ﬂﬂﬁ@té‘r@( %ﬁ?aﬂﬁfd(m%'&re deionized
according 40, the AS{VERHRK H&HW?H&E&QW%‘S&'&Q @t Wﬁhcﬁfﬁdﬂ%ﬁ E%?%ﬁean -dry-
kits, and thenn@%ﬁen k?ﬁ@ﬁw&ﬁjg{netap(he rgme (r:gc%ts% [("? usmgk tcbasF %8 'Rt free

ecu e ce

deS|gnated 0 a

Pt o g e b e

contami&PRESH B7E EshAvR '|BBoPE@s%eI@i&%‘%@Fﬁﬁ%ﬁé‘é@%@fﬁtéﬂ'ﬂ%ﬂ%ﬁ?%é@e oven,

selectedaftétheméngpeiinCond paiitioinp Ahga1an ehptrn @fl siaHtalliiita defect and fracture
such as scratch and dent as well as to the particular inner edge of the ceramic process

kits; and then testing the cleanliness of the physical surface of the ceramic process
Kits to ensure that it is “clean” after a cleaning procedure is completed; and then
certifying the results of inspection per the guidelines established; and then repeating
the above-mentioned steps until the ceramic process kit is cleaned; and then
assembling the ceramic process Kits together when proper cleanliness levels are
achieved, according to the standard procedures, working instruction sheets and
recipes; and then final inspecting and documenting the critical dimensions of the
assembled ceramic process Kits.

(f) Packaging and Identification within a Class 100 Clean Room Environment - This is
the packaging, identification and shipment method to ensure the ceramic process kits
are identified and packed carefully to ensure that it remains clean and free from
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fluorinated hydrocarbons, elemental silicon, as well as elemental

contaminants such as Aluminum, Antimony, Arsenic, Barium, Beryllium,
Bismuth, Boron, Cadmium, Calcium, Chromium, Cobalt, Copper, Gallium,
Germanium, Iron, Lead, Lithium, Magnesium, Manganese, Molybdenum,

Nickel, Figraagsurhfesoarned, SneiatiynicludesT Ragking ATHuyRgsten, sorlingdibemceramic
Zinc andpZicesmiitrusisgdam itfreaéss felfricalwonba@thet @onomtempoly bag; and then
contaminptsiinglutecand fosmeftipides.of gitkancand lgekmaandrbrdiie)éronthe anti-
oxide scaigtic halcipRAE L, FRERSMACLENRHAE QNI TEHELBAKIRIYEahe ceramic
films, SOHr&@E&'QﬁS’aﬂbefﬁéncwﬂﬁrrﬂﬂg dhig- ARt %%99&%%% R A3 @ correct
wherein iShSk'” e ﬁ} ‘?@t%”%%'”d%‘?‘%‘é r%te pv&%m 058 - laeting 89 the ceramic

S;ZS‘.ﬁz“w?ﬁs i SRR e a&?ﬁmﬁao %smrx. %&95%6 £GP with cushion

damage, %ﬁﬂ%ﬁé%é‘btﬁ’f%o%ﬂ pé%tﬁ%&éf@ iSREHER FORe FRTASHG JRECERSR P PR cigdivery
routings SNIPBETHE pHefea®s. of claim 103(b), wherein the ceramic process kits
are pre-cleaned and inspected within a within a class 10,000 clean-room.

14471 hersqsest ek sldmidion iitseh) t%%@mt@b@éﬁ@@@&@@%ﬁ%wﬁes a
witltentairit tepacieaceectny famsshesiduessansistiagh aheattisdlyieteiseotalriwdtalum,
outfhicaimgdd- pyelsscmdonstheemange o iftam abeell 30 bententabaohtéivants such as
108 iThenpreCARRE b B/as3RI3(BarviReBENINGBE FISHGR! Beess, Idhemiiacecalcium,
aregggrauMPachirir e ithc?awmﬁar@rﬁﬁﬁmwah@@%aﬁcﬁ%ﬁﬁmﬁvcmgneaum
gra%ﬁg%gy) %%‘(ﬁ]atnfﬁﬁe ‘%(ﬂE'&eFO 'Ef‘di'a?s‘{ﬁnﬁ"‘”%%ﬁiﬂ’r‘e%t ﬂﬁ Fnrheﬂﬁoc%ﬁﬁmum

%n sg‘ep @%hg&p%erel %nﬁ1 (I:((:)rP r%cﬁgesdklrt] It%envvsa r¥vb rica on %)?I(wjer common
water, % erabl Iéas fee rlnsm% o ensure removal 0 aI ac:|d cleanin

sol&ﬂBﬁ”ﬂ%ﬁ‘tSrWé'b%@érs?B’f‘%‘i'a%df S RHEPEIATA SLRIBITe i §lfap. OxIde scale,

resfSflitg 258 6 ke HROPFIEHS @F‘dhﬂjll‘%r reridual \nbeitedrBins RothoRastigles, metal

pareidless asldirto 0.1 um or better. Page 49 of 54 111. The process of claim

109, wherein the process kits is rinsed in an overflow rinse tank for about 5
165-abwsuprecepsiAlicda M8 @l TPRESHTITP MBS AN NG ARRSEERNE FoaRR S HTUISFRRi ReaPrises

ringeceiving, dismartiinprdaydss aftdlzkit0B{)mantimeinithdigital quctsreh afaticiigging

solgtiopabtithemioal iokpacting dat tkentaisgice pweess ot danigesasiAarimiize and

(seRipae IRPNigRaRER RLielbaRavYiR@EcEesSidURsysL 13. The process of claim
112, wherein the Acetone (semiconductor grade 2) chemical cleaning is

10@rmad prickss aptasaatingatimeaidieim dbotkramiinpreesanatdseargedciidhed and
for pRbected within a within a class10,000 clean-room.

107. The process of claim 103(b), wherein the ceramic process Kit is cleaned with water-jet to
remove any gross residues; wherein the cleaning is carried out at a high-pressure in the
range of from about 30 bar to about 40 bar.

108. The process of claim 103(b), wherein the ceramic process kit surface areas are wiped
cleaned with 2-propanol chemical (100% semiconductor grade 2 purity) on a lint free cloth
to remove any residues.

109. The process of claim 103(b), wherein the ceramic process Kit is rinsed with deionized
water, preferably at least three rinsing to ensure removal of all acid cleaning solution;

110. The process of claim 109, wherein the de-ionized water resistivity of 16 Mega Ohm/cm or
higher and is ultra-filtered to remove all particles down to 0.1 um or better.
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longer than 30 cumulative minutes. 114. The process of claim 103(b),
wherein the aqueous chemical solution of chemical cleaning comprises
mix-chemical solution Hydrogen Peroxide Ammonium Hydroxide and Water
(H202:NH40H:H20); 115. The process of claim 114, wherein the amount of
1Hydregyeio s okiclei mrip9oiberei Higrosaers akits W dteseHR @2 NBIAOMH sEORNK for
in sgidud§ueabsuthemicatesoiutiomidtipl¢éhBprtigs of d dtaihén;, wledgéd, dndsefilled rinse
thettotal weight of the solution. 116. The process of claim 114, wherein the
Hydrogen Peroxide Ammonium Hydroxide and Water (H202:NH40OH:H20)
1themicptaleanihglilncatdédy), autdieiration agactingctionaical famioalduwhaMical cleaning
minigteél it alistaiosefake beaprigsnednanseisicaitiedopujriae NotitoRgRsve any
thap.sppescumulative hour. 117. The process of claim 103(b), wherein the
ceramic process kits are rinsed in an overflow rinse tank containing
1uirenepieasienaIaRdde; RnireH WalkE.RIRIAIAROAIIRRFIHARE) A leaning

ensurerRmoya! o %”c%ﬁk%ic%'ﬁ@ﬂmg SR HANapbtB 5 TRGARCSRS A SlAl okl for not
wh rﬁ're'rtﬁ{%n %‘15% NESYSIS |[§ 4OKHz/600W 119. The process of claim

erein e- |on|ze 'Water is ultra-filtered to remove all particles

19&"’*’%&%&&&8&5 Qa? F{P&rPﬁg’eC‘éiée& A& o‘M?%'F?H? E‘HSn‘ﬁ‘ESf‘@‘éﬁnmg

Procsi 't“Z’ R ChamiCal dragen. berox ga t%(nr]lnse ank o\ro ide_and Water
ultraSORICS iistem o1 acb m|n N Uitipre d“pplngs adrainé dOI

cledede: 1|’é@hnse tank 121. The process of clalm 117, wherein
d wat d f lled at f16 M
LTS P, A VB LIS 080 Ao
to S AIRYISR B@%W‘ﬂ%&@'&@@W@Wﬁﬁﬂé%ﬁﬁ%@g%f%ﬂﬁﬁégm OR R ddfis ratio
the derdidieypretaRssorRpers sl damieth kinel i ofi the redutifiessured nitrogen gas or

clean-dry-air (dry, oil-free, and ultra-filtered to 0.1 micron or better), and is

1E&rrhiBg Brocess0 r@éﬁﬁr@ﬂaﬂ&@@f’hﬁ&f@%@%ﬂdﬁ@@ﬁ? tOBRENEHL Ay ErYide and
123N 7lee (htb2eNsl $P IR )1 OB(B)cal blepsing e cosiigdnit toiaice senkitinggime of from
cheabocalb) oéranesduatibalinsges ted ebtein rancdass, 20¢06@arhéshetd don ndPkbnger than
Thepreaessaaietaion. 103(c), wherein the aqueous chemical solution of
chemical cleaning comprises chemical solution Hydrochloric acids (HCL).

1125rhEherquesses<chirlarB(AR 4viwlerahe tteeanitoprot el Hiytdraehiosianids overflow
(HGlséntgmdcaeRgS AGdPUsRRIR HiadndahemEedonadYpRYeBIghit least three
basgiag {eneialuRiaE & dfScid cleaning solution.

118. The process of claim 117, wherein the ultrasonic system is 40KHz/600W.

119. The process of claim 117, wherein the de-ionized water is ultra-filtered to remove all
particles down to 0.1 um or better.

120. The process of claim 117, wherein the ceramic process kits is rinsed in an overflow
deionized water rinse tank with ultrasonic system for about 30 minutes, with multiple
dippings in a drained, cleaned and refilled rinse tank.

121. The process of claim 117, wherein deionized water used for rinsing is controlled at a
resistivity of 16 Mega Ohm/cm or higher and ultra-filtered to substantially remove all
particles down to 0.1 um or better.

Page 50 of 54



solution. 126. The process of claim 124, wherein the Hydrochloric acids
(HCL) chemical cleaning is carried out for a contacting time of from about 30
minutes, and is carried out for not longer than one cumulative hour. 127. The
process of claim 103(c), wherein the agueous "HPC-Clean" mix-acid solution

1. dhepiegaselchalpgfdPI@amierord des sekaRicAIrsaseKibisHeASIuGITCIaier using
(HRressdréditnicrodendodd NOJpad 28y -aing oyocebiesf clainulia-filtetedr&nOthemicron or
amperrdrpfakty dredivied o atd invsaideagposfabblit 6 k§bgane ’ixtasidgreludietm.
is from about 1% by weight, based on the total weight of the solution, and

128e Braputesd Ofitria rAdioBie)saibksotutiercesafricrpatoesst Kif3%4ardyhamighily blased and

on thspéetad Wrighh efaeosmoiipankddnThe process of claim 127, wherein the
"HPC-Clean" chemical cleaning is carried out for a contacting time of from

120 0tHelSrdoe@0ombnite 303, iWeasietho bl desusaheniger dblatiopnss cHemisktbleaning

howorksGsed BReRieERRHALAIRVBrdEAFK wihergiTthe ceramic process kits is
rinsed in an overflow deionized water rinse tank for about 5 to about 10

198inTHeSprot Rtk dipRINgmitet diainrduateaned @oehrefibestidds@itinkin said
1315088 PHRRESS RIHIRM I3 An¥( R @521 B FRIPRIZRE WHATBEHE R tRE ERSINGISht of the

Constéﬂ” at a resistivity of 16 Mega Ohm/cm or higher and ultra-filtered to
substantially remove all particles down to 0.1 um or better. 132. The process

1% Cﬁ@‘p?&%@of"’&l?ﬁﬁ'ﬁéﬂeﬁﬁé@m'%@rﬂ%?&ﬁlwﬁzCAE%%E' depg &Wéﬁﬁc‘a‘ﬁ'&]@amng is
preggrweeod OB {?'g %ﬁt?{ ﬁ% P ]ry tgg (¥ 30! mm%?és and #tr%rﬁlétg y ‘ng ]tlonger

micron or arried oUt at & pressure range of about 6 g/cm
8 kg)g%oé‘elgé@g HVS 847133. The process of claim 103(c), wherein the

B L R AR e o
B il LB S CEH g B e Emg ) i i
cledHIFHGM Y5, The process of claim 103(d), whereln the ceramic process

kits is multiple-rinsed with ultra _pure deionised water in an overflow rinse

128n ke PEISEER Y EPUb Sl MNRIELERS 8RNt d AT I6AG M 1 §38 JPHERIn HPC-
dei&ieaBd MixtasidsedifoNriadron sty reigtedlatdtgrotheaoipdyeeight of the
Ohnolotiony drigHbe amdwritraf fiitiériedAc dubstadtsallyticenio o allapauttitdss dypwieight,
to hdsetoothieettar weight of the solution.

129. The process of claim 127, wherein the “HPC-Clean” chemical cleaning is carried out for a
contacting time of from about 15 to 30 minutes, and is carried out for not longer than one
cumulative hour.

130. The process of claim 103(c), wherein the ceramic process Kits is rinsed in an overflow
deionized water rinse tank for about 5 to about 10 minutes, with multiple dippings in a
drained, cleaned and refilled rinse tank.

131. The process of claim 130, wherein deionized water used for rinsing is controlled at a
resistivity of 16 Mega Ohm/cm or higher and ultra-filtered to substantially remove all
particles down to 0.1 um or better.

132. The process of claim 103(c), wherein the ceramic process kit is cleaned and dried using
pressured nitrogen gas or clean-dry-air (dry, oil-free, and ultra-filtered to 0.1 micron or
better), and is carried out at a pressure range of about 6 kg/cm? to 8 kg/cm?.
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137. The process of claim 103(d), wherein the ceramic process kit is rinsed in
an overflow rinse tank containing ultrasonic system and ultra pure de-ionized
water, preferably at least three rinsing to ensure removal of all acid cleaning
solution, within a class 100 clean-room environment. 138. The process of
13kaihhel BOoRMIeREielaliRe LNFE3oniteEsiBtEn Mial0K Ak e aranBoprhesprdcssyisually
of dizpacigifontiexsimatseusiog amaeableaterescopatrolled at a resistivity of 18
Mega Ohm/cm or higher and is ultra-filtered to remove all particles down to
1841 The wockestrfrclaigd 103(d)prdueeis tfectaiamicaovgse kifhariedioakralesioed, baked and
procesisitdtaithiinsadsin an deeriioomiinse tank with ultrasonic system for
about 60 minutes, with multiple dippings in a drained, cleaned and refilled
18 sEhtapriocdss of Thenp A086Hs wherkamiht @8(aiovbreresa kite isemaitijdganocetsw it ultra

IS chranesl caiddedninthn pressoathsutrogeiorigas R saleasberyoaiifdis.
oil-free, and ultra-filtered to 0.1 micron or better) within a class 100
18teame quosssn\dfariaant 33 42heFéie psiadssiofvatainnskO ) rindiegein thetrolled at a

ceraigiatp e Secitisghabre/andddrieghesifng ai elarfeed dusidseatainoyafove all
within-& clegs\HOS 6leanr R eRgnVvironment to remove water vapor,

chemicals and spouts traps during the cleaning process. 143. The process of

18faiihd Arcdb BFRIRIA CREBIRRERCRETimiE HRked far i@ SHEERMN overflow rinse

ten}&ﬂf%ﬁfﬁ%lﬂifn hsLARGR Re%aaﬁd‘mﬁ@ hiinge. i%?f@&%a%} tBr@Qr%‘ﬁ}UatP@agPthree

bl fﬁ % i n?o'l&bé fgg% ”é’ﬁ% QUHiABy Litnd %n'b r%gerﬁ)% ean-room
eo IClI en

erein t e class ree a r oven shou suf
S|z§rﬁ5 a?@gber%tmodate the ceramic process kits and the kits should be kept

@Na@ fforfmﬁggseﬂe E4alal bl luies, Pade 82 qf a4 145 Jhe process

ceramld process It IS COO re taking OU rom the

%E &%s%‘ 8 ST r?wﬁ%ﬁ%’ége%}o ecﬂe" oAt ’Q&v&}é Ce ﬁﬁoﬂé‘&c‘? r8§|§t"€}‘?9 of 18
proces CFéﬁreH @%‘?h&ﬂ%ﬁ&j ?yf’feyﬁﬁpeaemapag g Ss%g\g}r@n%{rym or

(IC §) method to ensure that it is "clean" after a cleaning procedure is
completed. 147, The process of claim 103(e), wherein the ceramic process

188 i rﬁa@?&ﬁ%ﬂﬁ%ﬁhﬁ?ﬁ SR DRI TR KT S o Fh 18 A0i R AN rinse
usity' WHNDIEBRREC SR TPRaRoUUE) THRUS D KER Siutitals diBpinghéteirfirained,
thedlsaesdoang refileghtinseatéoiaylon bag of thickness 0.12mm with clean lint

free material to prevent damage during handling or shipment.
141. The process of claim 103(d), wherein the ceramic process kit is cleaned and dried with

pressured nitrogen gas or clean-dry-air (dry, oil-free, and ultra-filtered to 0.1 micron or
better) within a class 100 clean-room environment.

142. The process of claim 103(d), wherein the ceramic process kit is baked and dried using a
class 100 dust free air oven within a class 100 clean-room environment to remove water
vapor, chemicals and spouts traps during the cleaning process.

143. The process of claim 142, wherein the ceramic process kits is baked for a sufficient
temperature of about 110°C and a sufficient time of about 60 to 80 minutes, to remove
substantially all absorbed cleaning solution.

144. The process of claim 142, wherein the class 100 dust free air oven should be of sufficient
size to accommodate the ceramic process Kits and the kits should be kept away from the
oven wall by jig and fixtures.
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149. The process of claim 147, wherein the outer bag is a normal
polyethylene bag of thickness 0.12mm. 150. The process of claim 103(e),
wherein the condition of the vacuum pack such as leaking and breakage of
the anti-static polyethylene bag, is inspected to ensure a complete vacuum
14al hpdereats of ariredrBniite SR ESPKACORRII I8 9aled beforeltddngaswitfrom the oven
envivomnmenlast 300 Tleenprame se\ofarisent103(e), wherein the quantity of the
kits is confirmed and a correct packing list according to the delivery order is
1érEratsdopssiobelyporlRdid)ingefeindheatlamiingssaddbs Kitsiceb urfice pirdsesssamic
of ghednest0d(e )is wdsereinsthg Teianielprocesiedkiblaanma pakkes Spezteometry (ICPMS)
propideiedyodesign afhce aienh baraviidicashipstslesigaateshipigieaperly
protect and secure the ceramic process kit before delivery shipment to
1eustomeiocksSofldigranpa(etusHiatiretcter aheiamingcos Bﬁmip@m@um caliamiGealed

ProGA®Himki(8148: 000RESRFBM W iRSHIRM @B RCERBILIRGSUE A8 (f
De-ionized water source; (b) compressed nitrogen gas or clean-dry- air; (c)

1632361100844 9P RI3AD Tle antigeshédihioBeSSs TR akS- st gl ERESEN éhickness
wat@i3atm(O i ERSPNIR SV SRRt L BRNER RRATESYSHRT AR MRS GRRER!

equipment. 154. The apparatus of claim 153(a), wherein the source of

188U ZRELMR I ANE12 BRAGFSH RS ISty £f RQ IFmENAbIEesAHRN B -®BiBkness
as gatgrmined in accordance with ASTM D1125, with a proper UV light
module is installed for bacteria control, and at point of use, de-ionised water

160CFIOp e ARG A I SHARSGaLa8IS A 9IcR AMi8Gng and
Onglaiy g ?2% el QPJ%%%% pig’! @%éﬁ%a%ei ke cgﬁd%'fla!%%guum seal

water various sta es pf Tinsin IS |nvent|on meet the
pac e cera ss kit withun (RS TG Ran oM envitohn
foll wmg $84liremen s r20-OU TS Rinse by Spray or ih&rsion is

1@%‘3?;?%) cet%X Hfs'é? '%‘é%f’n%? u%'{ft‘ SBF%E"& SEX (RIS Oéorrect

A T AT é’at}?@ P R c‘rﬁﬁ%ggga S iofzed e

apﬂ%iP&ﬁﬁ%declalm 153(b), wherein the Nitrogen gas or clean-dry-air used to

y_components shall be dry, oil-free, and filtered at the point of use with a
Loy T FEF Y SRS B i S e RSt S i FiEd im0

reqﬂi%ﬂqmu%'@8§§mr@'éﬁw YgBheshign ﬁﬂ@%tQWE@%WBW ginggecure
purthelescamiedrocajsiteefaresie ixakssiinmenttiaseriteneleaning. 158. The

apparatus of claim 153(d), wherein the equipment required are properly
1agitHheamppratus for recycle cleaning of semiconductor ceramic process kits in comprises of

the equipment and facilities such as: (a) De-ionized water source; (b) compressed nitrogen
gas or clean-dry-air; (c) Class 10000/1000/100 clean-rooms; (d) Process Tanks; (e) high
pressure water-jet; (f) ultrasonic systems; (g) vacuum pack system; (h) quality control
equipment.

154. The apparatus of claim 153(a), wherein the source of de-ionized water have a specific
resistivity of no less than 18 Mega Ohm-cm as determined in accordance with ASTM
D1125, with a proper UV light module is installed for bacteria control, and at point of use,
de-ionised water used for rinsing and cleaning have a minimum specific resistivity of 2
Mega Ohm-cm or higher.

155. The process of claim 154, wherein the de-ionized water used for various stages of rinsing
referenced in this invention meet the following requirements: (a) for drag-out rinse: Rinse
by spray or immersion is acceptable by using cold de-ionized water with specific resistivity
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oil-free clean dry air or nitrogen gas or clean-dry-air and mechanical agitation

is used to prevent contaminating by particles, and includes: (i) one pressured
water-jet rinse tank, (ii) one acetone solution tank, (iii) one mixed-chemical
solution tank (iv) one HCL chemical solution tank (v) two mix-acid tank for

HF efnapHesO tavid dledalepeid. d&idaizeiasDINsfatepeingk! teeTkenizeth water with
oveskmiaradistivag ohimdbsatiag 2 (MiPtwoeae-ionized (DI) water overflow

rinse tanks, (vii) three ultra pure de-ionized (DI) water overflow rinse tanks.

13697 hehapppptusatifsclsialalh3 (b38yivieiritheniiteagks ges feibeleatedtframused to dry
polgpngpylensesaald bealrg, cilifiete atdifitterndiantdpadonopletelyithcld.theodihmic
process kits and allowing for submerging thereof. More preferably, the

18imEresappsretuthef telaks 458(dk sidweraindtiu dtuieteder@O@dL0BQmerClass 100 clean
lengsbmB6kA AR nTmasi W tieancbomhsulficipinie e ghi el (o Videatat Hastianks with
30QspQ9sn depingef any liquid therein. In operation, the level of mix-acids,
chemical solutions or solvent in the container must be at least of sufficient

1SpIaTTityaRtaide B Cs WabHIe) SWiaees 1k the poiamie e srekiie jerly sgieid by
"cleqaning’ GLectinP898r4tRigeft gas or clean-dry-air and mechanical agitation is used to

159.

prevent contaminating by particles, and includes: (i) one pressured water-jet rinse tank, (ii)
one acetone solution tank, (iii) one mixed-chemical solution tank (iv) one HCL chemical
solution tank (v) two mix-acid tank for HF and HNO3; (vi) two ultra pure de-ionized (DI)
water rinse tanks with overflow and ultrasonic cleaning; (vii) two de-ionized (DI) water
overflow rinse tanks, (vii) three ultra pure de-ionized (DI) water overflow rinse tanks.

The apparatus of claim 158, wherein the tanks are fabricated from polypropylene and have
sufficient dimensions to completely hold the ceramic process kits and allowing for
submerging thereof. More preferably, the dimensions of the tanks are design and built
between 800-1000mm in length, 800-1000mm in width, and of sufficient height to provide
at least a 300-600mm depth of any liquid therein. In operation, the level of mix-acids,
chemical solutions or solvent in the container must be at least of sufficient quantity and
depth to wet the surfaces of the ceramic process Kits to create a “cleaning” effect.
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