Title MJILTI-CHAMBER CARRI ER Background of the Invention 1. Field of the

I nvention The invention relates to a nulti-chanber carrier, and nore
particularly, to a nulti-chanber carrier for reducing particle

contam nation during manufacture, storage or transportation of

sem conductor wafers. 2. Description of the Prior Art Chem cal vapor
contam nants are known to alter the processes used to nanufacture
sensitive dgN¢ces such as mcrocircuitry. Such chem cal vapor contam nants

have hi st ongaitixchaenpFredequairgty addressed. These vapor contamni nants
originate froma variety of sources, including the enclosures used to

protect conpopents fr articul ar contam nation. Qutgassing of plastics,
adhesi ves, %ﬁgg%&ﬁd}fﬁwﬁ&%@}%ﬂ% can make the enclosure itself a source of
chem cal contaminants. In addition, externally produced vapors are capable
of cont am daFiadd obthoperntbosure. Later, when the enclosure contains a
sensitive conpaueitiventivs feResdtose mdandasiir caafisl anli s panenssat be
re-emtted, ti(—:ﬂ‘ﬁﬁlﬁ%ﬂfétrﬁeﬁ]ﬁﬁ B@&he phRtiGy rcbﬁf%&niﬁﬁﬁ&ﬂ Hﬁﬁng%ﬁﬂ&h% ures
are desi gng 10 be glsrrf]g) e-.C aﬁi%%ri S tforxnto eep class ong environneént
anong sem ShRFCY o Iﬂ) GEEPRSH. S0 %?\%ﬁ‘?'cal out gasing from processed
waf ers becones contam nati on source when they are transferred back to the
carrier af 2ePesaiptiamof the In@ck8ses. For instance, after a shallow trench
isolation (STlI) etching process is conducted on a wafer, the self

condensati on @hedlicaPhaB6d cWafaetifakyPiedked®n BUSHerafie PideesRASEREIOT
Si Br - based %ﬁ&"%c‘ﬁln%ss sitive QRLAN naLe a%%?&%‘c!?r%itn"ﬁ?f Hirkh Xlgkhﬁi*&al 'v%@gr to
partial mas tga.tern e e?lt%. . c%ntamn nt é)a{}"lél €s ‘g{]o JIlge from
out gassi ngCOFPBRNINE el LetBricalhe Begn W@e‘&‘f‘ Fhe 20fdESs<hr o LARRF VAPEY
condense &pRfaBYBHS SrEIRate fign arriety of sopress) insluding He ¢ndoserpacdihose
circuit siteprotéctommpenands ffiong partotudarecaxposeation. r ddtigassiog figlasditsam nant
source is adtpishads| Yandcoailam natathlandnneeds tie becldhsealtsdfl.a Suamer yf of the
il 1+ chanps o CORRITFRAKE, B A GRS TBnal (T BOOR, ApBistle CRle  age
of sem Coggﬁcctoggeﬁnfmﬁggsgn A@:e%r g!cﬁgré{)‘o .gar%;’ef Y rT‘%e 8Lﬂ rment 0 ?igaa )
present i n¥&Kt16n COHIPWPE'.SJH%a%@r SEANTQIKIUCEY dyadel JEBRE VRRETSnGPR i %% hanber
carrier int-eétechand epntpoynate theywiafgr. a chanber therein and a first
isolation plate and a second isolation plate separating the chanber of the
encl osure int ¢nacfiréiftt pfidbice @b Iclosures are designed to be single-chamber

system to keep class one environment among semiconductor production.

However, chemical outgasing from processed wafers becomes contamination

source when they are transferred back to the carrier after fabrication processes.

For instance, after a shallow trench 1solation (STI) etching process is conducted

on a wafer, the self condensation of STI etched wafers byproducts, such as

SiCl-based or SiBr-based particles will contaminate subsequent wafers, which

lead to partial mask/pattern defects. As contaminant particles produced from

outgassing often accumulate on the ceiling of the enclosure and later condense

and drop onto the wafers, the top selection of the wafers whose circuit sides

face the ceiling and are exposed directly to the contaminant source is typically

contaminated and needs to be discarded.

Summary of the Invention

It is an objective of the present invention to provide a multi-chamber
carrier for reducing particle contamination during storage of semiconductor
wafers.

According to a preferred embodiment of the present invention, a
multi-chamber carrier is disclosed. The multi-chamber carrier includes an
enclosure having a chamber therein and a first isolation plate and a second
isolation plate separating the chamber of the enclosure into a first sub-chamber
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1 for trapping contam nant particles and a second sub-chanber for enclosing
a plurality of wafers. The first isolation plate and the second isol ation
plate preferably include a plurality of slanted holes therein, in which
each of the slanted holes has a | arger opening facing toward the wafers
and a smaller opening facing the ceiling or sidewall of the enclosure. By
using isolation plates to separate the chanber of the enclosure into at

| east two dobtappingecsntamihfmrpartides lsadt £deb@ldsub-chihbet $6 atdlosingl at es,

the presemumntsﬁ@&ou@@fe%fepﬁé YR ISl A pBe IR QRP HH' ¥la@fon! pR&L 1 Ng
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ot her obj eé &t OP?WE%t ngMtq)\p/a U‘Eﬁ’tfelﬁe B Fous to

t hose of opﬁﬁiﬁléllgfaéikllglthelcﬂlhtnlgeOI‘eﬁi@e\&&llﬂ of theenfllogirene fol | owi ng detail ed
description of the preferred enbodinent that is illustrated in the various

figures and OB %ﬁ@slsoﬁﬁio@fpl@%‘%Ctbl Riphefle Phe E:H@m@é;an QS et 10surk mtd gstrates

a perspectnl SVEu‘B c}?al L TG RITREA %ﬁ{rftéé@r}ﬁoféécﬁr ngofa?loﬁ 1%{693 ded
enbodi nment 9 b " SeNL gl qventl on. kg ?1‘% i ar VI ew of
the sl ant el Ho é\f ln ﬁ%‘ff 67151”@% 'f—’lilgy ?%f g[

trappi ng cEREERHhRC }8‘1}’@&3 PRICIRAITC Si5e ﬁaﬁm@n&w& Js Alpree ath e

enmbodi ment Cbambhre%ﬂ]@sﬁ@niosurw&mn beingRiogta@inatddust rat es a perspective vi ew
of a multi-chanber carrier according to an enbodi nent of the present

i nvention. Fi grhefeiandusthémbsiecaieedt a{egﬁ&sefmeiwveﬁuérh%ﬁlrﬁﬁa@@btn%c%@f the
| sol ation Bbf?fo%:% to $1 f*& ﬁaqys 111?‘%’:1{% é‘i‘i%@t%r é’a{ ih ?t?eoh{lﬂwgﬁgt@é&'i‘@d“

particles resent
Phvent i on. dRicPlien ol e raleaed ST dipist i is i S e aGriot Jidtn s
accordi ng #&d 8WiBgbodi ment of the present invention. Fig. 6 illustrates a
perspective view of installing an adsorptive layer onto the multi-chanber

carrier of Brie€ Dusesptibn ofivenDroningPet ai | ed Description Referring to Fl g. 1,
Fig. 1 illustrates a perspective view of a nmulti-chanber carrier

accordin e f e Lnventio own in
o 1. okt BIEEGIEp @9&?@ B Vles?iot Bl SRRk R4S c%arcﬁis.tﬁ}
chamber 16P% %‘ir%‘%l F‘im é’ ?%ttol 8!95?336‘%1%16&@8“18 and a second i sol ation

plate 20. The first isolation plate 18 and the second isolation plate 20

are positibiped wltstratgs respeatgddo viewendkihpostanted hbleshiheeisolaimr plates t o
di vide thesivambier F18. af ahiea means for trapping contaminant particles in the
sub-chambers according to an embodiment of the present invention.

Fig. 3 illustrates a perspective view of a multi-chamber carrier according to an
embodiment of the present invention.

Fig. 4 illustrates an enlarged view of the slanted holes of the isolation plates
shown in Fig. 3 and a means for trapping contaminant particles in the
sub-chambers according to an embodiment of the present invention,

Fig. 5 illustrates a perspective view of the isolation plates according to an
embodiment of the present invention,

Fig. 6 illustrates a perspective view of installing an adsorptive layer onto the
multi-chamber carrier of the present invention.

Detailed Description

Referring to Fig. I, Fig. 1 illustrates a perspective view of a multi-chamber
carrier 12 according to a preferred embodiment of the present invention. As
shown in Fig. 1, the multi-chamber carrier 12 includes an enclosure 14 having a
chamber 16 therein, a first isolation plate 18, and a second isolation plate 20.
The first isolation plate 18 and the second isolation plate 20 are positioned with
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enclosure 14 into a first sub-chanber 22, a second sub-chanber 24, and a
third sub-chanber 36. Preferably, the first sub-chanber 22 and the third
sub-chanber 36 are formed in the upper region of the chanber 16 for
trapping contam nant particles and the second sub-chanber 24 is fornmed in
the I ower portion of the chanber 16 for accommmodating a plurality of
wafers 26. A shelf (not shown) may be installed in the second sub-chanber
24 to suppegdpether awakkrsordon dntletdmelovatens 13&:11&{@ eeflenaidryl 6 bargsf err ed

}QL?. Egtel z%ﬁé’l'?oguresﬁplsrﬁafatr@ﬁs’fsg ﬁl% ?9' 99 gﬁrlﬁ xozwfhr@asmje;tgf 15
and the secdiid f bk bt o "R ﬁﬁst §}be{ ﬁ%f % ﬁbédﬂa
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the direct kiglf Qhott hOwal) oAy 58@%5116@%}5&1&5&6@% Bub—"cﬁ@m%laﬂm g6l sﬁﬁﬂ)éﬁ th@nd
accunul at e e o eyl g TeALAN Af gkﬁrgrérg%lf SRt 2the AScdlP

solation plgls, 4o #0nat Bt shased 16 SUVTAN LAE LRGE B spacl g, of o

the third sub-chanber 36, the accunul ated chem cal vapor or contam nant
particles coulltisheultrepetddithati dhe fitse isalatean plabe &8 amdethe 32cemd isohgiarhi r d

sub- chanbepladé2@$ntlndy afpdbfality ofstaheedcledlbs (ptahoting tiedraimpenctl that dbiise
ef fecti vel v p&QVvent &etrgﬁac‘é@f fitd Aft RREIRARI 140 Litga Ndseld-phamass 24

from bein r%%@fﬁ%% dZQ%S {1969 c}xgl %aq Y T,EISO| ) nﬂ)\%?}c[ %is‘ﬁ'%a%zo and

| d
o onaed, viiatnal dtihe 2pald am diseeign gt dh REOR TN BaTSBRIEld 36,

As shown i# d holese ang ra§t:umu mm it cpiliagaegipnardhe Hast sguabamber at i on
plate 20 i %I ué@ twmlsmﬁeaiort platds 53,4t eck dispbesi @8divinder gheninténomdpiacingeach of

t he sl ant egf il escldSurencd udeshé wnspmbnmt)eﬁgz . setbfd eRBNIHABhIRE J4aci ng
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0 et or - By REIE hIRETG, btpd it r?b‘E & 28 g ge¥
ﬁ §§é§nésl %Va(? ﬁ;@ﬁ%@é 26il 1qg, tC a)glrbego t 592![ ation

di aneter.

plate 18 a

particles @%e@efeéy aragnts thenwaleryas onatpsod npntlm:mad smhf@mmlmuaﬁ!dfmm st
pass t hr oubdinghentanigated. openi ng 30 and exit fromthe snmaller opening 32 to
reach the celllng of the enclosure 12, and as the particles 34 fall from

the ceiling o uhe , 0 ation
pl ate 18 ag dpl% 2 ﬁg 2 i LE%té@OéH gnlf%%ejd @glvv Ofthrié SflMépIHeO?é)éopem ng
52 facing ¢ ‘%&%On Grion il 13,020 R L dRcing, Fl F@BP%%IXZE‘F ats t hem
from fal I i PRIUGESK RS Supechanlegrs %% anse 36r di Hy Fevah 1Bnbigdi e bie dirst he
present i meelatioonlatehkS andatitesstchod ésolaidon plate 20 include a plurality of slanted

holes 28 therein, in which each of the slanted holes 28 includes two openings
30, 32. The opening 30 facing toward the wafers 26 are preferably larger in
diameter, whereas the other opening 32 facing toward the ceiling of the
enclosure are smaller in diameter.

By forming a plurality of slanted holes 28 in the first isolation plate 18 and
the second isolation plate 20, byproducts or contaminant particles 34 generated
from outgassing of processed wafers would first pass through the larger
opening 30 and exit from the smaller opening 32 to reach the ceiling of the
enclosure 12, and as the particles 34 fall from the ceiling of the enclosure 12,
they would fall onto the first isolation plate 18 and be trapped in the first
sub-chamber 22 as the smaller opening 32 facing toward the ceiling of the
enclosure 12 effectively prevents them from falling back onto the wafers 26.

According to an embodiment of the present invention, the slanted holes 28
of the two isolation plates 18 and 20 may also be formed according to a
staggered manner. For instance, even if the particles fall through the slanted
holes 28 of the first isolation plate 18, they would still fall onto the second
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of the two isolation plates 18 and 20 may al so be fornmed according to a

st aggered manner. For instance, even if the particles fall through the
slanted holes 28 of the first isolation plate 18, they would still fal
onto the second 3 isolation plate 20 and be trapped inside the third
sub-chanmber 36 as a result of the staggered arrangement. Referring to Fig.
3, Fig. 3 illustrates a perspective view of a multi-chanber carrier 42
accordi ng tglaiwt pRite 20hod enbpid iReipthesait subvERhiter. 3648 a sériltof N Fi g.
3, the mul e gh Haﬁ%hg&%% A2 includes an enclosure 44 with a chanber 46
therein, a tirst-i1solati ate 48, and a second isolation plate 50. The

first |solat| | ate 4 d econd isolation plate 50 tpge
separat e Che [EHBHS Loy lgog %éil@ﬁ%wé DesHestye XY Of WHBL eﬁ@ g 52, a
second sul@alakeain%racgardlng\dOaamcrthcﬁ esuhpdimenbef B8, prsent inentionb- danber
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54 and t hethehthidd ssbizhahdme’6 56e fBimed ao treptdmtaﬁumhmaﬁﬁdnechr@nﬁlfdl ment ,
the first ps@ndtbhwnchi@aber 48 andornidie 1®depnbe 119@ atibe@hapibate 580 Inchude a

glr gr S: 13 Lgdiﬁgcqlgéﬂgtaeﬂuﬁmt §DfGRbrSHOWNY, thﬁ@%%bﬂmn&ﬁcﬂletﬂ% 1s%¥aﬂdhepl‘é@é ers 58

are pl acedygnia, (e ghcl Bauee, 4. qut e i o pipgigssed
the second>oBaiS0RIaH ;ﬁ@esg% IS darmed fatenling silaagaiie éfdet"f?gpéﬁd Moure 42
wi thin t hecHpsuesdBd- haebseraatingahs seaondgisubiehambenntédensbithe $ird he

first isol mth-ohampbatt 8.48, and accunulate in the ceiling region of the
first sub-chanmber 52. In this enbodi nent, as the second |soI ation plate 56

seal s the sideygfilhy E@%@ﬁ‘fo?%m%ﬂﬁoﬁeﬂfé@%%ﬂ?ﬁn étﬁehﬁrs%(fﬁﬂ ?a% oRemeal

vapor or cC tan1n nt es eve nte |n t he
second subTersh g@&ﬂ pﬁa 5@ ficifidon lP]Hé %o g hiles éﬂ ’
Ref erring Eh&rqmgsuql [ gs the maf%tﬁfia@r@ a%pdemt%ut an péwe&% ,t%g%snsaﬁ& ed

hol es 60 whulthdremothesprogesssd pladtresS#Usyowd emde schezingl fvaporsr Wpphssy

cont am nanthropgi tthel stented hdies safbtlehaob@id iSdatis®.plhte 0] sisenblodigmtmt , t he
first isol s’iﬁé@@ll df'tﬁé%né%sﬁf@jdﬂ Qﬁtlﬁﬁ%é"i‘hﬂré@h@ich@ﬁlb@l'%%e 28 {Rehsidthed

plurality g i e%rs?%ol ?\E@'a& 44 nan‘ﬁfnéc%ﬂrrgﬁ@% i tﬁ‘ Egﬁm%g%mio@lo has

t wo openln

or of or abl y RO R R LR 8% ovar
the ceilindp 6falsi Beviifewall regrorené|the aneloppre 4, the accumulated chemical
vapor or contaminant particles could be further prevented from entering the

second sub-chamber 54 as they fall from the ceiling of the chamber 46.

Referring to Fig. 4, Fig. 4 illustrates an enlarged view of the slanted holes
60 of the two isolation plates 48, 50 and a means for trapping contaminant
particles in the sub-chambers 52, 56. In this embodiment, the first isolation
plate 48 and the second isolation plate 50 include a plurality of slanted holes 60
therein, in which each slanted hole 60 has two openings 62, 64. The opening
62 facing toward the wafers 58 are preferably larger in diameter, whereas the
other opening 64 facing toward the ceiling or sidewall of the enclosure 42 are
smaller in diameter.

By forming a plurality of slanted holes 60 with openings 62, 64 of
different sizes in the first isolation plate 48 and the second isolation plate 50,
chemical vapor or contaminant particles produced from outgassing of
processed wafers 58 would first pass through the larger opening 62 and exit
from the smaller opening 64 as they rise from the second sub-chamber 54 and
accumulate in the ceiling of the enclosure 42. As the condensed particles 66
fall from the ceiling of the enclosure 42, they would fall onto the first isolation
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smaller in dianeter. By formng a plurality of slanted holes 60 with
openings 62, 64 of different sizes in the first isolation plate 48 and the
second isolation plate 50, chem cal vapor or contam nant particles
produced from outgassing of processed wafers 58 would first pass through
the | arger opening 62 and exit fromthe smaller opening 64 as they rise
fromthe second sub-chanber 54 and accunulate in the ceiling of the

encl osure 4date AR tibbedrappeddd tharfikchs chfmbéab? af thenstifadlee @pbhing ®f t he
encl osure 4gcinghewa@dcdisihb mihe ddfostid ab ﬁlé@én"ﬂ; it8¥_ ol ﬁlll?négaé@d be
trapped |n0tnlt1@ Hd & ste §?§ chanber 52 as the smaller opening 64 facing
toward the cel I ng of e enclosure 42 prevents themfromfalling back
onto the wafers 58. The staggered formation of the slanted holes 60 al so
traps the part] R 88gggredi fﬁﬂiﬂﬁ@mﬂ i ithe slapteshbolse 60sdsarapn e pagiclrsl |y
pass throudh thgetlird stub-chimbdrariibeas StheyMaceidenta]lyapasshehmmgbnthd salsat i on
pl ate 50 i subahaetbet &2, envloss®yeihes QH&'%@OI}@H%D&QBHS}H@% 50 @cmmvadail ng

;Bret \Algl;egf eBBlost e %hag@ %ﬁen 9' a@lﬁ &fﬁ]f;@e eg/a '5%0' &f ate 50
enter ng %été?c,ﬁ%‘r ighof Sth Wé) Osoma tﬁéH GAGY %Sdp T+C§
Referring pgdn the ghir § efl maqrgerén fi?e‘i?ﬁlg

accor di ng ﬂBdéﬁ)h@mléﬁ*@dﬁﬁmﬁé VGersHE. pr esent i nvention. As shown in Fl g.

5, the multi-chanber carrier 72 includes an enclosure 74 having a chanber

76 therein, Rdfefridg it60Fiki PR I3 aAnchtats oC amdtil GRnMdrofarplepat ® 80

separat | nga&&ﬁdn@% ﬁér@ bbphﬁeﬂt%?‘%hcfg% gmmgg n 1N&sf sh%igahsﬁ éjo”

I 78

P baral et U hii-c i BhiRgY cemeezb Iﬁw% e o grelfnecy BE patiends (Such
as the one!&KeiinaifsEisg latl R 88 UéOI&FIF)& alg 3 senarrting the t he

desi gn showhamherri’g. 1D30 thremlsub-aﬂhatry)em‘ sTlantfot Ilﬁﬂimtsorsmlwet 78 tamsl &peni ngs
84, 86 of eédondrisolatiohzdatec®licduldabs arlaagédaoestding enahpahlitiheahsel & i on
plates 78, d&@losbcﬂ' 11'f'F§l 5of ¥RE pFARoSUEMBE i rREnt Qs &H? s ReoRE shb®nl lﬁq:}lgtl on
plates 78, uida granE@ CE)IQHIQQ ta%f rsh &r%pﬁi B9, !

% ﬁ cg es

ticl
gggulm(jl :ts eO 1tﬁ(a?f f“%@ﬁ} QCHES §%|W a&gfoﬁﬁz“gsg 8?211 Een{; AEgs spald r apped

on the suralée edpriapd Hepaghel B iselatips plaies 3h, 8Q>| ates 78, 80 and rolling of
the particles into the slanted openings 82 is prevented. In Fig. 6, an

adsorptive | ayerFig05| shé nep autfade igf élﬁ%rcd]ﬁ@ﬁrthg@s@ﬁtléﬂ Iat@w@swg 74 for
absor bi ng frpNhng wﬁn%ll%h B sRRhOL & Ittfe bl anp e drﬁf bfap: PEGt es 78,
80. The adﬁﬁ{a}%&v& cONahi Qntc;?é‘ 1%16 accm MateCark falf] Brofs th 1hng op fhe
enclosure 74, they are trapped on the smface of either one of the isolation
plates 78, 80 and rolling of the particles into the slanted openings 82 is
prevented.

In Fig. 6, an adsorptive layer 90 is installed in the chamber 76 of the
enclosure 74 for absorbing flowing particles before they fall onto the isolation
plates 78, 80. The adsorptive layer 90 could be disposed on the ceiling of the
chamber 76 (such as the one shown in Fig. 6) or on the sidewall of the
enclosure 74. The preferred material for the adsorptive layer depends on the
chemistry of the vapor produced during outgassing. Activated carbon fabric
is preferred for organic vapors with medium molecular weight, such as
di-octyl-phthalyate or silicon oil. For corrosive vapors, a better adsorptive
material is activated carbon treated with base. An example is neutralization
and removal of benzoic acid vapor by sodium carbonate base. Other
adsorptive material can include nano-porous materials such as zeolites and
aero-gels.

Overall, the present invention provides a multi-chamber carrier for
reducing particle contamination during manufacture, storage, or transportation
of semiconductor wafers. The multi-chamber carrier preferably includes an
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chanber 76 (such as the one shown in Fig. 6) or on the sidewall of the

encl osure 74. The preferred material for the adsorptive | ayer depends on
the chem stry of the vapor produced during outgassing. Activated carbon
fabric is preferred for organic vapors with nedi um nol ecul ar wei ght, such
as di-octyl-phthalyate or silicon oil. For corrosive vapors, a better
adsorptive naterial is activated carbon treated with base. An exanple is
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waf ers are stﬁ’@ge kgp % ngﬁvd}‘i@ar‘i%ﬂ%@mwa dificatins
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observe t hizaclmngepbtie mwdnfibeati ons and alterations of the device and
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Clains What is clained is:



1. Amlti-chanber carrier, conprising: an enclosure having a chanber
therein; a first isolation plate and a second isolation plate separating

t he chanber of the enclosure into a first sub-chanber for trapping

contam nant particles and a second sub-chanber for enclosing a plurality
of wafers, wherein the first isolation plate and the second isolation

pl ate respectively conprise a plurality of slanted holes therein. 2. The
mul ti-chanber carrier of claiml, wherein the first isolation plate and the
second i solai@n plate sit across the passage between the first sub-chanber
and the second sub-chanber for separating the chanber of the enclosure
into the nMSt sub-chanber and the second sub-chanber. 3. The

mul ti - cha aldsFiEedds: claim 1, wherein the first isolation plate sits
across t he | pAdBalfiechranbsesnrting cpmpsisingib- chamber and the second sub- chamber
and the secondn sel@aurohaphgteclextisndser@imgng t he si dewal | of the enclosure

and the top %fﬁﬁshﬁoﬁﬁi‘(ﬁﬂﬁlaﬁd@l&é‘%@%fd 1E@I%t16ﬁ<filét§'s€ﬁaﬂaﬂ Wﬁé@ﬁ@mbér ofThe
mul ti - Cha”ﬁf‘e’ rfc%§d €Ml a & ég?bl ‘f\@(?éref*o? txlt @(%tﬁ tj%:r& ef ahdla

i sol ati on ?1 n oala ?rra ng to a
st agger ed elh&f% (E’rl;l‘ﬁra K fwél Caris’m“% &éq {ﬂe t op
surface of lspﬂ?élorq Pléfe alil é'neatsmxl sa%aéloarp plrerespedig! Ywnmrw@na plugeity

conpri ses af slonigd Inles teecing. The mul ti-chanber carrier of claim1, further
conprising an adsorptive layer disposed on ceiling or sidewall of the
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| ar ger opeﬁf&ﬁ@ubﬁhﬂﬁ’é’er@n‘érﬁ}ﬂ%éﬁ%ﬂéuba‘é@mh%e wafers and the snall er
opening of the slanted hole faces the ceiling of the enclosure. 10. The

mul ti - chanbeThe aniilitiechahb&l earfiet offdMithar velesrein Senfrs ibdlatidn Hate-gilkanber
formed betyeggs i efs'sé bbﬁz@éeﬁt 9%@}7%}?  ARLEN 818 860 REL ROl ALL b at e
for trappifgy GRNLATHY laﬁgn plgte extends along the sidewall of the enclosure and

the top of the second sub-chamber for enclosing the wafers.

4. The multi-chamber carrier of claim 1, wherein the slanted holes of first
1solation plate and the second isolation plate are arranged according to a
staggered manner.

5. The multi-chamber carrier of claim 1, wherein the top surface of the first
isolation plate or the second isolation plate comprises a rough surface.

6. The multi-chamber carrier of claim I, further comprising an adsorptive layer
disposed on ceiling or sidewall of the enclosure.

7. The multi-chamber carrier of claim [, further comprising a shelf for
accommodating the wafers.

8. The multi-chamber carrier of claim 1, wherein each of the slanted holes
comprises a larger opening and a smaller opening.

9. The multi-chamber carrier of claim 8, wherein the larger opening of the
slanted hole faces the wafers and the smaller opening of the slanted hole faces
the ceiling of the enclosure.

10. The multi-chamber carrier of claim 1, further comprising a third
sub-chamber formed between the first isolation plate and the second isolation
plate for trapping contaminant particles.



