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particularly, to a multi-chanber carrier for reducing
particle contam nati on during manufacture, storage or
transportation of sem conductor wafers. 2, Description
of Tiec Prior Art Chemi cal vapor contam nants are

knwﬁgcqa gerg}@@ gRsses used to manuf acture

sen3| tive devices suc as mcrocircuitry. Such
m cal m nants have historically been
%8?%‘]?59@83 '&8. These vapor contaninants
or| ginate froma variety of sources, including the
endl bislit elsthadeentionpr ot ect conponents from parti cul ar
cont affilgdnyanionQetatrassiangubi-clpiralstri aerieragitbgiovepartigwldrly, to
sealariti-amtrber edrsiecton rechkceng feetiele cloomurieatidnsdiringananufacture,
SOLtbEEedr teMefirtalon P Bt aRonandts: whitraddi tion,
external ly produced vapors are capabl e of

CoﬁtE&cﬁl@be%f’ﬂ{b lﬂﬁ’cﬁfhl‘fl osure. Later, when the

encl osur cont al ns sensitive corrponent SUCh as a

sem C duct r vvafer t hes
and cOiEdl Hador fedgay s 4 Rhiwge. dfe G é i? 1688 used to
t hEABRECEYE S8RSIAY e 8@%‘?39??%?&1 5 THEIOSTTRYIY: ¢ RERH&pemical vapor
sysuEmnEnke 8pY T IaderiGHy Besn Aleanatchnaddessed.  These vapor
s epdnganitwotsorriginad dion avaripiywd\seniceshisriudaig haegasbigs used
f r onpipteat esspdnavad Gosn pationtes conmmmitivat | @tgosingef plastics,
whegthebhey, aid stalamshiaraat backnile tHieegdssureritsalft £source of
f abydngiadll htRhOResS e ali@kiohNekRAGEly BbHefedavaal h@apable
”81“ Bnaff? iia'?ﬂdooﬂ ( Eh) BbGRI ”Qaio‘%ﬁ?&l 'tl%e €RA é%ﬁé ebr®lins a
1R/e ¢ % %@ géagén?@og V\%tf& s}évava% Fs can be
ct S TRUE d based partrcles
V\A’I%Fen& Wfieﬂffir‘?gfl “E%gg}fu‘@ﬁ vvafers V\,hl ch lead to

partial mask/pattern defects. As contam nant part| cl es
pr odubeGufieBMPEIRtigas dicn gndpius fee tesieace tonbs Héngle-chamber

celysieny tof kedre cdass| @sucaviapmintalt emongnsenisendungord pegduction.

ontlowtha, wadmica] otitpasitgfraelpotéssad ofaftherevaies somfaosration

Ci gontid whiid g yfaae Gahdferre@bhdln® dodadi@ fxphseitation processes.

di F@Ghétindc aftBea SNt ARNLisSAH £ ESTS eldhMELRlobdss is conducted

COfH 3 ARt e@xe%ijf D&ee8s8n s s caitid@dvaters 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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Sunmary of the Invention It is an objective of the
present invention to provide a nulti-chanber carrier
for reducing particle contam nation during storage of
sem conduct or wafers. According to a preferred
enbodi nent of the present invention, a multi-chanber
carrier is di scl osed. The multi-chanber carrier
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Fig. 2 illustrates an enlarged view of the slanted holes the isolation plates
shown in Fig. | and a 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. 1, 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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Fig. |I illustrates a perspective view of a

mul ti-chanber carrier according to a preferred

enbodi ment of the present invention, Fig. 2
illustrates an enlarged. view of the slanted holes the
i solation plates shown in Fig( 1 and a neans for
trappi ng contam nant particles in the sub-chanbers
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particles could be trapped inside the first sub-chamber 22 and the third

sub-chamber 36 as they fall from the ceiling of the chamber 16. This
effectively prevents the wafers 24 enclosed in the second sub-chamber 24 from
being contaminated.

Referring to Fig. 2, Fig. 2 illustrates an enlarged view of the slanted holes
of the two isolation plates 18, 20 and a means for trapping contaminant
particles in the sub-chambers 22 and 36. As shown in Fig. 2, the first
isolation plate 18 and the second isolation 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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respect to a neck portion of the enclosure 14 to

di vide the chanber 16 of the enclosure 14 into a first
sub- chanmber 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 forned in the upper
regi on of the chanber 16 for trapping contam nant
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Referring to Fig. 3, Fig. 3 illustrates a perspective
view of a nmulti-chanber carrier 42 according to

anot her enbodi nent of the present invention. As shown
in Fig. 3, the multi-chanber carrier 42 includes an
encl osure 44 with a chanber 46 therein, a first
isolation plate 48, and a second isolation plate 50.
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In Fig. 5 the top surface of either one of the
isolation plates 78, 80 is fabricated with a rough
surface for trapping fallen particles onto the plate.
For instance, as contam nant particles accunul ate and
fall fromthe ceiling of the enclosure 74, they are
trapped on the surface of either one of the isolation
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t he denmand of the product. For instance, the first
isolation plate and the second isolation plate could
be di sposed to sit across the passage between the
first sub-chanber and the second sub-chanber for
separating the chanber of the enclosure into two
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sub- chanber and the second sub-chanber while the
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from bei ng cont am nat ed. Those skilled in the art
will readily observe that nun®rous nodifications and
alterations of the device and nethod may be nade while
retaining the teachings of the invention. dains



What is clained is: 1. A nulti-chanber carrier,

conprising: an encl osure having a chanber therein;

a first isolation plate and a second isolation plate

in the enclosure that separate the chanber into a

first sub-chanber for trapping contam nant particles,
Claifssecond sub- chamber for enclosing a plurality of

wafers and a third sub-chanber for trapping
Whaidneliadi®: particles, wherein the first isolation

. c L.salation plate respectively
1.A%@Bﬁh§gﬂ>§9%‘§”‘?‘e§q ?@pgglﬂél anted holes therein. 2. The
rrubhiemhmm’gshaviag(rjei mamaenﬂhe'reﬂ'n;l, fﬁrther co(rjrpri si ngé]I
a passage di sposed i,n the chanper that extend out
_fra?ﬂr 15platoR af%ﬁ”f’r?bs%qpéﬁig'égg%%é\@?rﬂ”{ émlpgwwﬁat
sop R e BT T SR B PR RPER g St et Piticles. 2
secaortsulzichambat farenslesing agbanatityssf wafersandadhird sub-chamber for

b- chanb f he thi.rd.syb- chanber . b h
trappiBonaBIngnt Bartiich: @hareinhe B IR0 Blals ABH (pF sedond
isolationI18teels écﬁﬂW@@rﬁFﬁ% il §urdhty 61 Shited holbefrirgint he

second isolation plate extends along a sidewall of the
encl osure and a top of the second sub-chanber for

[ r.al 0 . The
2 Tﬁgﬁlﬁﬁfﬁgﬂ%’g? Cghﬁf?)ér&%ﬁ‘n ’Llfﬁﬁh]gﬁ?or\%@gg h the sl anted
hobemisehgé ARpbisedtin tisptiadrnber Wagkrtemacbdtvard froond sidewall of the
i solation plate are arranged according to a st ag%_ered ,
champghavherein the first isolation plate sits across the passage defining the first
sub-chamber and the second sub-chamber, and the second isolation plate separates
the second sub-chamber to form the third sub-chamber between the first isolation

plate and the second isolation plate.

3. The multi-chamber carrier of claim 2, wherein the second isolation plate extends
along a sidewall of the enclosure and a top of the second sub-chamber for enclosing

the plurality of wafers.

4. The multi-chamber carrier of claim 1, wherein the slanted holes of the first isolation

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 1, further comprising an adsorptive layer

disposed on ceiling or sidewall of the enclosure.

7. The muilti-chamber carrier of claim 1, further comprising a shelf for

accommodating the plurality of wafers.



5. The multi-chanber carrier of claiml1, wherein the
top surface of the first isolation plate or the second
i solation plate conprises a rough surface. 6. The

mul ti-chanber carrier of claim1, further conprising

: rdi ) . e | .
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a larberopehimgrarcbagmatiengpanisbel f for accommodating the
plurality of wafers. 8. The nulti-chanber carrier of
claim1, wherein each of the slanted holes conprises a
Laar i | ' :
9. THEAR PBFcr Galits i RITF & NnGREMERaracl opEfg o the stanted
holediaeas the pluralite osvaferecdnddhe shaalles opkeingl afrthe istanted hole faces
th vvaEers ﬁ%d the smal | er opening of the slanted hole
© ¢ellig of

QUPSHG of the encl osure.



