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WAFER CLEANING APPARATUS BACKGROUND OF THE INVENTION
5 1. Field of the Invention [0001] The present invention generally relates to
a semiconductor apparatus, in particular, to a wafer cleaning apparatus.
2. Description of Related Art [0002] In the manufacturing process of
integrated circuit (IC) elements, the most 10 frequent step lies in cleaning
wafers. The step of A\eahiHY thewalev@inkhredidiing organic
compounds, metallic impurities, or particles adhered on the surface of the
wafer after the semiconductor manufacturing process (for example,
chemical-mechanical polishing or other process). Such contaminants may
seriously affect the subsequent manufacturing process of the product.
The contamination caused by the metallic 15 impurities may result in
electricity leakage BAhEGRURERSAE rEdiicihgyETeldeN carriers' lifetime,
and lowering the breakdown voltage of the gate oxide layer. The adhered
1. Kheldiefebnlayeatiost the integrity of pattern transfer in the photolithography
process, and even results in short circuit of the circuit structure. Therefore,
[00H the Nhafarederinimypribuesengrelbrgatitcsoippoustdscendisiie apparatus, in
impurities, and particles 20 adhered on the surface of the wafer must be
parBetdativiely reafio\eaepTOROBIANS. conventional art, when the wafer is
cleaned, the wafer is placed on the spin table and spins parallel to the
2. Ipsumdianeh Relatoshtet injection mechanism is used to spray water to the
wafer for cleaning, while the wafer is spinning; and then the water thereon
[00(&2emby detimetpiaaphingngreaesivafeintagiaiede e msttitr (e Glearsnty stbp mmost

|
frequent step lies in cleaning wafers. The step of cleaning the wafer aims at removing

organic cdmpounds, metallic impurities, or particles adhered on the surface of the wafer
after the semiconductor manufacturing process (for example, chemical-mechanical
polishing or other process). Such contaminants may seriously affect the subsequent
manufacturing process of the product. The contamination caused by the metallic
impurities may result in electricity leakage at the p-n junction, reducing a fewer
carriers’ lifetime, and lowering the breakdown voltage of the gate oxide layer. The
adhered particles may affect the integrity of pattern transfer in the photolithography

process, and even results in short circuit of the circuit structure. Therefore, in the

~wafer cleaning process, the organic compounds, metallic impurities, and particles

adhered on the surface of the wafer must be effectively removed,

{0003] In the conventional art, when the wafer is cleaned, the wafer is placed on the
spin table and spins parallel to the ground; then, the water injection mechanism 1is used
to spray water to the wafer for cleaning, while the wafer is spinning; and then the water

thereon 1s removed through spinning the wafer. However, after the cleaning step is
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finished, water marks are usually still found on the surface of the wafer,

such that the cleaning efficiency is rather poor, which further reduces the

quality and yield of the semiconductor device. 5 SUMMARY OF THE

INVENTION [0004] Accordingly, the present invention is directed to a

wafer cleaning apparatus, which is capable of effectively improving the
{inighafb voleanirgleiictensyal [060H] fhhedorasdit sntfentiof thowdts, swhfdrat the

cleaning apparatus, applied to cleaning a first uncleaned surface of the
cleapitfercificienvales chtberimyeppdraudinbidesiues sheagesityspin davidegfathe

cover, at least one first spray bar, and at least one exhaust device. The
semgpimdiwiicaliyigdisposed in the case, for carrying the wafer and spinning

perpendicularly to the ground. The cover is disposed in the case, for

covering the spin device. The first spray bar is disposed at one side of the

spin device, for spraying a volatile cleaning solution onto the first

uncleaned surface ofthkIaf&rY THe ldpkalled B Vkile cleaning solution

is of a bar shape. The exhaust device is disposed on a sidewall of the
[00gate. PoBOBjingtordingresem empodimendioectas peesevaiimedativngiapparatus,

wafer cleaning apparatus, the spin device includes a spin table. [0007]
whiskderdird o Benbuelimemror ihe theeselir iplventigr: fiikanerer cleaning

20 apparatus further includes a plurality of fixing mechanisms disposed on
[00fl%d spirhelepieesnfoirfixinigothepirafidedritheadpin dewices [0ODBpAGcoiigd to

to an embodiment of the present invention, in the wafer cleaning
cleappaeatust whelfixneg sclehanisihe wadkrde Alslovaliy dedhding asiprrgsys includes

[0009] According to an embodiment of the present invention, in the wafer
a cleghifin device, a cover, at least one first spray bar, and at least one exhaust device.

The spin device is disposed in the case, for carrying the wafer and spinning
perpendicularly to the ground. The cover 1s disposed in the case, for covering the spin
device. The first spray bar is disposed at one side of the spin device, for spraying a
volatile cleaning solution onto the first uncleaned surface of the wafer. The sprayed
volatile cleaning solution is of a bar shape. The exhaust device is disposed on a
sidewall of the case.

[0006] According to an embodiment of the present invention, in the wafer cleaning
apparatus, the spin device includes a spin table.

[0007]  According to an embodiment of the present invention, the wafer cleaning
apparatus further includes a plurality of fixing mechanisms disposed on the spin device,
for fixing the wafer on the spin device.

[0008] According to an embodiment of the present invention, in the wafer cleaning
apparatus, the fixing mechanisms include a plurality of fixing clamps.

[0009]  According to an embodiment of the present invention, in the wafer cleaning
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2 apparatus, the fixing mechanisms include a sucker. [0010] According to

an embodiment of the present invention, in the wafer cleaning apparatus,

a spraying manner of the first spray bar includes spraying towards a radial

direction of the wafer. 5 [0011] According to an embodiment of the present

invention, in the wafer cleaning apparatus, when the number of the at
apprsatisoihe firsnsprgylsaisamsetidegnsuelerthe first spray bars are

arranged to be mutually crossed into a radial configuration. [0012]
[00 N¥cordisrptding ©napodithedinsihel fheserissan entiontidn, the hafegler cleaning

cleaning apparatus, the first spray bar includes at least one line of
apppEiAts A SPELY B18r aRbis 0 11 OO pReE drding ehides shiBpdigniontasdseradial

present invention, in the wafer cleaning apparatus, the first spray bar
dirgpfqudedd e Yest-one line of bar-shaped spray hole. [0014] According to an

embodiment of the present invention, in the wafer cleaning apparatus, the
[00&hin dAviadmduaencpbediment fdiike LRGeS WHEBIOTOB1 Hleavebrdmepning

to an embodiment of the present invention, the wafer cleaning 15
apPapperatis e avmbriddshe b aersb recsBEd el rasr Baneispdsadag.ths first

other side of the spin device, for spraying the volatile cleaning solution
SPrghReTs YecarErtiedsanwurhcerasi dnfvatardiphparbetetiprayed

volatile cleaning solution is of a bar shape. [0016] According to an ]
[00&Abodirseriing tife 3 athndisvenitionthin prshafavetiting: Hspwaitsieaaing

second uncleaned surface is an opposite surface of the first uncleaned 20
appaifabahedUsImer badiHyg elahat faps amsd ot treiprebanedriventiSalan

the wafer cleaning apparatus, a spraging manner of the second spray bar
[Oei]r?dlud%%@?&@’téﬂ\é@é"gifﬁﬁi&o{ the present invention, in the wafer cleaning

apparatus, the first spray bar includes at least one line of bar-shaped spray hole.

[0014]  According to an embodiment of the present invention, in the wafer cleaning
apparatus, the spin device includes a plurality of rolling clamp wheels.

[0015] According to an embodiment of the present invention, the wafer cleaning
apparatus further includes at least one second spray bar disposed at the other side of the
spin device, for spraying the volatile cleaning solution onto a second uncleaned surface
of the wafer, in which the sprayed volatile cleaning solution 1s of a bar shape.

[0016] According to an embodiment of the present invention, in the wafer cleaning
apparatus, the second uncleaned surface is an opposite surface of the first uncleaned
surface.

[0017] According to an embodiment of the present invention, in the wafer cleaning
apparatus, a spraying manner of the second spray bar includes spraying towards a radial
direction of the wafer.

[0018] According to an embodiment of the present invention, in the wafer cleaning
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direction of the wafer. [001.8] According to an embodiment of the present
invention, in the wafer cleaning 3 apparatus, when the number of the at
least one second spray bar is more than one, the second spray bars are
arranged to be mutually crossed into a radial configuration. [0019]
According to an embodiment of the present invention, in the wafer
appekesirsingheip pe aus bt dhoatl spyayrisasciewiddgsaat henst ongditsopione, the
point-shaped spray holes. 5 [0020] According to an embodiment of the
secprd sermyirpenaicraraniedvia e miaanihocrapisal antesa tadisbeorftspragnbar
includes at least one line of bar-shaped spray hole. [0021] According to
[004Rlembocidire of tnecprbedinninyehtibe piieshet wWafentsteaiinge apgaratigening
the volatile cleaning solution is isopropyl alcohol or propanone. [0022]
appattrding s e embp dien ard v ¢k at prasentcinveritiam) treheatdr sphaarinkg s.
10 apparatus further includes a water injection device disposed in the
[0028Yer Aot prbnidinpamdodintieatwdiere [0623)/Aotontioy o dre wafer cleaning
embodiment of the present invention, in the wafer cleaning apparatus, the
aprwat@s,uﬁmwd@@@amﬁnzbwmq@mmg@@rhn@@aﬁ@ﬂm@manh@ﬁhe
present invention, in the wafer cleaning 15 apparatus, when the number
(0081 the Acheadingrie entrabediawioe of thorresent drventien.axhesvasvickesning
are disposed on a plurality of sidewalls of the case. [0025] In view of the
aprapeve, theevalatde eleanitgsapprais dsprovitié@lbyheleop pespaolivvention
has the first spray bar, and the spin device is used to spin the wafer, so as
(0082 Imofecemidbreny ad goisidipspiagitibevpratitalclasmmtigsotbtonadeto tbrning
first uncleaned 20 surface of the wafer, thereby improving the cleaning
appefgeeyther includes a water injection device disposed in the cover, for providing

water to the wafer.

[0023] According to an embodiment of the present invention, in the wafer cleaning
apparatus, the water includes deionized water.

[0024]  According to an embodiment of the present invention, in the wafer cleaning
apparatus, when the number of the at least one exhaust device is more than one, the
exhaust devices are disposed on a plurality of sidewalls of the case.

[0025]  In view of the above, the wafer cleaning apparatus provided by the present
mvention has the first spray bar, and the spin device is used to spin the wafer, so as to
more uniformly and quickly spray the volatile cleaning solution onto the first uncleaned
surface of the wafer, thereby improving the cleaning efficiency.

[0026] In addition, when the wafer cleaning apparatus provided by the present
invention dries the wafer, as the cleaning solution is volatile, and the drying speed is
quickened by spinning the wafer and pumping the air, no residues are left on the wafer,

thereby improving the quality and yield of the semiconductor device.
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[0026] In addition, when the wafer cleaning apparatus provided by the
present invention dries the wafer, as the cleaning solution is volatile, and
the drying speed is quickened by spinning the wafer and pumping the air,
no residues are left on the wafer, thereby improving the quality and yield
of the semiconductor device. 4 [0027] In addition, since the wafer cleaning
[002pbaranusdstivvidiedibsetibeprestnt cisremgorasalie secviddpraytharpiesent
can be used to clean the second uncleaned surface of the wafer, so as to
inveifioidatyhelsesvtidespralicpas BRIEBDESORIGTIONCETHEDRAVHINGSace
[0028] The accompanying drawings are included to provide a further
of thasiertstameliargociuitis ienibneloan akelveabetncorporated in and constitute a
part of this specification. The drawings illustrate embodiments of the
invention and, together with the description, serve to explain the
principles of the invention. 10 [0029] FIG. 1 is a top view of a wafer
cleaning appardtidiak dekdn§i8 d AP tOEbBd irfehaMNG second
embodiment of the present invention. [0030] FIG. 2 is a cross-sectional
00w of ieeaovafepaistirgnlappasaals acboleling wrotiddirsiisthtiodidresiaoding
the present invention, taken along a section line A-A' in FIG. 1. [0031]
of theGrveaprl 4ngdrarfr tvovisnaiedsia spiaspbyitatcordinigfehihefagification. The
embodiment 15 of the present invention. [0032] FIG. 5 is a schematic
drayjsgsofl s teaasgdedimantaneie thef spretibarsnbcortihgr tyithethiestlescription,
embodiment of the present invention. [0033] FIG. 6 is a cross-sectional
seryieg offdeivdle meshlig aplwriawiendieseording to the second embodiment

of the present invention, taken along the section line A-A" in FIG.
[0029] FIG. 1 is a top view of a wafer cleaning apparatus according to a first

embodiment and a second embodiment of the present invention.

{0030] FIG. 2 is a cross-sectional view of the wafer cleaning apparatus according to
the first embodiment of the present invention, taken along a section line A-A” in FIG. 1.
[0031] FIGs. 3 and 4 are front views of a spray bar according to the first embodiment
of the present invention.

[0032] FIG. 5 is a schematic view of an arrangement manner of spray bars according
to the first embodiment of the present invention.

[0033] FIG. 6 is a cross-sectional view of a wafer cleaning apparatus according to the

second embodiment of the present invention, taken along the section line A-A’ in FIG.

1.

DESCRIPTION OF THE EMBODIMENTS
[0034]  Reference will now be made in detail to the present embodiments of the

mvention, examples of which are illustrated in the accompanying drawings. Wherever



10

15

20

20 1. DESCRIPTION OF THE EMBODIMENTS [0034] Reference will now
be made in detail to the present embodiments of the invention, examples
of which are illustrated in the accompanying drawings. Wherever 5
possible, the same reference numbers are used in the drawings and the
description to refer to the same or like parts. [0035] First Embodiment
pospliggsitrl Ganciscdespogiawnoberswarfe betd anircagipaiagis ancctrelifiepeortion to
first 5 embodiment and a second embodiment of the present invention.
refeE i@ hkisamecpo dikspeativnal view of the wafer cleaning apparatus
according to the first embodiment of the present invention, taken along a
[00géttioHuistdmbudinens. 1. FIGs. 3 and 4 are front views of a spray bar
according to the first embodiment of the present invention. FIG. 5 is a
[0086hentdfic View of Bp arremigemenvaten alsening rapdratesagesrtling téothee first
first 10 embodiment of the present invention. [0037] Referring to FIGs. 1
embptimen! wafbrtleesnng appadimetootstheenrfsentiéayitan urldiganedis a
surface 202 of a wafer 200. The uncleared surface 202 may be a front
crosupRitioen & backishdavelar dremvpdeanpmatis aveosditotiirientirghembodiment
uncleaned surface 202 is, for example, the front surface of the wafer 200.
of ths [Bess] Thentalorickearilng apperiers 1BD mdldes Wicdse K253 i 4 are
device 104, a plurality of fixing mechanisms 106, a cover 108, a spray bar
front1 piessheilssaeides 2ecording o Waadimjenivnigesnt ol the, pooRo} THisntion.

spin device 104 is disposed in the case 102, for carrying the wafer 200
FIG. 5 is a schematic view of an arrangement manner of spray bars according to the first

embodiment of the present invention.

[0037] Referring to FIGs. 1 and 2, a wafer cleaning apparatus 100 is used for
cleaning an uncleaned surface 202 of a wafer 200.  The uncleaned surface 202 may be
a front surface or a back surface of the wafer, and in this embodiment, the uncleaned
surface 202 is, for example, the front surface of the wafer 200.

[0038] The wafer cleaning apparatus 100 includes a case 102, a spin device 104, a
plurality of fixing mechanisms 106, a cover 108, a spray bar 110, exhaust devices 112,
and a water injection device 114,

[0039] The spin device 104 is disposed in the case 102, for carrying the wafer 200
and spinning perpendicularly to the ground. The spin device 104 is, for example, a
spin table driven by a motor. In addition, the spin device 104 in the wafer cleaning
apparatus 100 spins perpendicularly to the ground, so the wafer cleaning apparatus 100
may be designed nto an upright style, instead of the platform-shaped wafer cleaning
apparatus in the conventional art, so as to utilize the space more effectively and flexibly.

[0040] The fixing mechanism 106 is disposed on the spin device 104, for fixing the
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and spinning perpendicularly to the ground. The spin device 104 is, for
example, a 20 spin table driven by a motor. In addition, the spin device
104 in the wafer cleaning apparatus 100 spins perpendicularly to the
ground, so the wafer cleaning apparatus 100 may be designed into an
upright style, instead of the platform-shaped wafer cleaning apparatus in
walgre200rvetiiosrah aleyse d84osatiizthee specdarivatee e tiveny sepdrating from
flexibly. [0040] The fixing mechanism 106 is disposed on the spin device
the 5pin ftaviisentlthduengaseindon The Spimgevicshaognstlasiso meorample, a
the wafer 200 from separating from the spin device 104 during spinning.
fiximpelxing rirectmniembodiento thextmpiemachsimgrclatpontddthersucker.
embodiments, the fixing mechanism 106 could be a sucker. [0041] The
[00¢d)er The 4o dispos étidisnheedassheoastol BbVeringviangplie dpiicksviod 164 to
5 protect the means disposed therein and to prevent the solution used in
protee dheanipgnprosrssdrdrareiplasidny. [004a]iThe sphajobavsedoisthe cleaning
disposed at one side of the spin device 104, for spraying a volatile
proeeéaﬁngl splatlongonto the uncleaned surface 202 of the wafer 200, and
the sprayed volatile cleaning solution is of a bar shape, such that the
[00¢8]atild Bresmiygh20 Hélusidisposrdrs onsfeivslphiig spilckisviprdfddiontpraying
the uncleaned surface 202 of the wafer 200. The number of the spray bar
a volgimale e eneobitinorenthdhconeciFedspraippry Aamhdho Al gPay wad the
110 is, for example, to spray towards a radial direction of the wafer 200,
sprayeasvddilsre lgatfoniylspaay itheleldile Sieppirigdolimortsnieidde cleaning
uncleaned surface 202 of the wafer 200. The volatile cleaning solution is,
solppieaxarmie, viseselycd aldekil smprepavsmdhanachiprsd oiattecligiddf the
[0043] It should be noted that, in this embodiment, the uncleaned surface
waln2fhcesihe number of the spray bar 110 may be one or more than one. The

spraying manner of the spray bar 110 is, for example, to spray towards a radial direction
of the wafer 200, so as to more uniformly spray the volatile cleaning solution onto the
uncleaned surface 202 of the wafer 200. The volatile cleaning solution is, for example,
isopropyl alcohol or propanone, and other volatile liquid.

[0043] It should be noted that, in this embodiment, the uncleaned surface 202 faces
the openings of the spray bar 110. In other embodiments, according to the
arrangement of the uncleaned surface 202, the spray bar 110 could be disposed at the
other side of the spin device 104.

[0044] In addition, referring to FIGs. 3 and 4, the reason why the volatile cleaning
solution sprayed by the spray bar 110 is of a bar shape lies in that, the spray bar 110
may include at least one line of point-shaped spray holes 116 (four lines shown in FIG.
3) or at least one line of bar-shaped spray hole 118 (four lines shown in FIG. 4).

[00451 In addition, referring to FIG. 5, the number of the spray bar 110 is, for



10

15

20

the openings of the spray bar 110. In other embodiments, according to the
arrangement of the uncleaned surface 202, the spray bar 110 could be
disposed at the other side of the spin device 104. 20 [0044] In addition,
referring to FIGs. 3 and 4, the reason why the volatile cleaning solution
sprayed by the spray bar 110 is of a bar shape lies in that, the spray bar
exampbe. nierifsit deianiicistoniedine bfwothe shepad sprajibnlesL 1Bigfoume, the
lines shown in FIG. 3) or at least one line of bar-shaped spray hole 118
sprefoaTiindd showmangEdGo Ay, [0aaslyncaeiditibinireferihy kFIGWSlite so as to
number of the spray bar 11.0 is, for 7 example, four, but it is not intended
impuytierthaleéiiviesenandvenfiomimm folsphaangidespriay balsanige sedution.
arranged to be mutually crossed into a radial configuration, so as to
[00fhproVettiziefficidd€is ahdndntotmieyfensiplayiers thel vediskostdanirgsidewall
solution. [0046] Referring to FIGs. | and 2, the exhaust devices 112 is
of thipsprssed drifer sisdiltis afrthiet ohdke @R itfopEthskpasethelaions iofnryent the
cavity of the case 102, so as to prevent the volatile cleaning solution from
volggleasingning tvdubivier e nsironmentnio cligssexéontnimationsafeto cause
volatilization, and meanwhile quicken the drying speed of the wafer 200.
confrelpptinssetieyivel atilzgionr exhmsivehiigcauiekpurts. tThengusmoed off the
the exhaust device 112 is one or more than one. When the number of the
walgxR80st ilthelevhaast dzvicmbre thdhrorampke exiacisimavads 1 1hgmaynber of
disposed on the same sidewall of the case 102, or maybe disposed on a
the sixhansy gesieewhiisobitecaertobanrotis eMberlifhemmtend gxhaubaust
devices 112 are, for example, disposed on the same sidewall of the case
devigp ! jGo7IPHe theitepninjdbt o tircdeviepss Hisppseddiseaseder g same
for providin
sidewaﬁ of the gase 102, or may be disposed on a plurality of sidewalls of the case 102.

In this embodiment, the two exhaust devices 112 are, for example, disposed on the same
sidewall of the case 102.

[0047] The water injection device 114 is disposed in the cover 108, for providing
water to the wafer 200, so as to assist in cleaning the uncleaned surface 202 of the wafer
200, in which the used water is deionized water.

[0048]  As known from the first embodiment that, the wafer cleaning apparatus 100
has the spray bar 110, and the spin device 104 is further used to spin the wafer 200, so
as to enhance the uniformity and speed for spraying the volatile cleaning solution onto
the uncleaned surface 202 of the wafer 200, thereby improving the cleaning efficiency.
[0049] In addition, when the wafer cleaning apparatus 100 dries the wafer 200, since
the cleaning solution itself is volatile, and the drving speed is quickened by spinning the
wafer 200 and sucking the air, no residues are left on the wafer 200, thereby improving

the quality and yvield of the semiconductor device.



10

15

20

15 water to the wafer 200, so as to assist in cleaning the uncleaned
surface 202 of the wafer 200, in which the used water is deionized water.
[0048] As known from the first embodiment that, the wafer cleaning
apparatus 100 has the spray bar 110, and the spin device 104 is further
used to spin the wafer 200, so as to enhance the uniformity and speed for
[00&prayivesond FadadEmraning solution onto 20 the uncleaned surface 202
of the wafer 200, thereby improving the cleaning efficiency. [0049] In
[OOéHdltlﬁﬁ%Wﬁ@Waﬂeﬁwmwaﬁﬁawﬁ% dleaniriearpiaaiuseruing to the
since the cleaning solution itself is volatile, and the drying speed is
secefificahed By sih IS PR IHERGP00. dﬁ]ée&ﬁiﬁﬁ@ tHiesantioinlipgidods arElG.
left on the wafer 200, thereby improving the quality and yield of the
L. semiconductor device. 8 [0050] Second Embodiment [0051] FIG. 6 is a
cross-sectional view of a wafer cleaning apparatus according to the
[008ekonBedermnginchiCiss theloraxbft mvEHED S 1earEE sRpigae $86tion weed for
A-A'in FIG. 1.5 [0052] Referring to FIGs. 1, 2, and 6, a wafer cleanin
cleaypi b gnderisdi setf#en %Qéaaﬂﬁgamw&@eaﬁéa@ma%@%ﬁ @ﬁmﬁ%r 200.
uncleaned surface 204 of the wafer 200. The uncleaned surface 202 is an
Theoprrdepreed iyaiee ol tRelti A oIS SHARee 2004the e capedr serfaedivOn: avhich
front surface or a back surface of the wafer 200. [0053% The wafer
are §fSpeRHYcAp parart surbeine bk swhaee phshewefge 2908, a spray 10 bar
110, exhaust devices 112, a water injection device 114, a spin device 120,
[008AH a Thsraptsarciaping e ugh B002 i Hdeser sRsad QRanifoRs | 98are spray
used to mark those elements the same as that of FIG. 2, which will not be
barréb(éaeéwﬂégaﬁg@d IHeseanvater injection device 114, a spin device 120, and a

spray bar 122. In FIG. 6, the same numerals as that in FIG. 2 are used to mark those
elements the same as that of FIG. 2, which will not be repeatedly described herein.
[0054] Both the wafer cleaning apparatus 100” in FIG. 6 and the wafer cleaning
apparatus 100 m FIG, 2 similarly use the volatile cleaning solution to clean the wafer
200. The difference there-between lies in that, the model of the spin device 120 in FIG.
6 1s different from that of the spin device 104 in FIG. 2, and besides the spray bar 110
disposed at one side of the spin device 120, the wafer cleaning apparatus 100" in FIG. 6
further includes the spray bar 122 disposed at the other side of the spin device 120.
[0055] The spin device 120 is, for example, a plurality of rolling clamp wheels, for
clamping the wafer 200 and spinning the wafer 200,

[0056] The spray bar 122 is used to spray the volatile cleaning solution onto the
uncleaned surface 204 of the wafer 200, and the sprayed volatile cleaning solution is of
a bar shape. The number of the spray bar 122 may be one or more than one. Other

characteristics, implementing manners, and efficacies of the spray bar 122 are
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[0054] Both the wafer cleaning apparatus 100" in FIG. 6 and the wafer

cleaning apparatus 100 in FIG. 2 similarly use the volatile cleaning

solution to clean the wafer 15 200. The difference there-between lies in

that, the model of the spin device 120 in FIG. 6 is different from that of the

spin device 104 in FIG. 2, and besides the spray bar 110 disposed at one
appspaenstelie thpirawyisethapof the wratersiedhhordpgaihussvidiongh Fdegribed

further includes the spray bar 122 disposed at the other side of the spin
herglevice 120. [0055] The spin device 120 is, for example, a plurality of

rolling clamp wheels, for 20 clamping the wafer 200 and spinning the
[00WAfer 2obofddss] Thted iy, bhe 193148 tneetkonsgeaicehé Moliatiléor esaringe. a

solution onto the uncleaned surface 204 of the wafer 200, and the
mosgrigywalsiolasiior datier sbilindrissatalihal Brapéing eatny oiferths thisleaned

spray bar 122 may be one or more than one. Other characteristics,
surfpsplebdetitthihenbnelersca rivdteadid 9bftiseveray208r 1bp athst gmbodiments,

approximately the same as that of the spray bar 110, which thus will not
the penige stompini teparood PPitab i bderivte vaer, iniecinndleiifsetidd. so as to

device 11.4 is, for example, a movable water injection device, which is
simgiipaenasty providyroratde sheourmdognetesiiderss 263t tho raglganns surface

uncleaned surface 204 of the wafer 200. In other embodiments, the wafer
2040 Aesripdppdl@tus 100' may include two water injection devices 114, so
as to simultaneously provide water to the uncleaned surface 202 and the

[008BkIedhedsUitakacrms Grmetligafseowd. qobsg]meadnth. kiswiydfomctganing

second erpbodiment that, the wafer cleaning 10 apparatus 100’ has a
appspray AP "1 arftrrashrayl BRrng 2 rpspebiveBlaranectiy af tie sides of the

spin device 120, so as to clean the uncleaned surface 202 and the uncleaned surface 204
of the wafer 200 simultaneously, so as to clean the wafer 200 thoroughly.

[0059] To sum up, the above embodiments of the present invention at least has the
following advantages.

[0060] 1. The wafer cleaning apparatus of the present invention can more uniformly
and quickly spray the volatile cleaning solution onto the uncleaned surface of the wafer,
so as to prevent the water marks from being produced and greatly improve the cleaning
efficiency.

{0061} 2. The wafer cleaning apparatus of the present invention can prevent residues
from being left on the wafer, so as to improve the quality and yield of the
semiconductor device.

[0062] 3. In the wafer cleaning apparatus of the present invention, when the spray
bars are respectively provided at the two sides of the spin device, the wafer can be

cleaned thoroughly.

10



spin device 120, so as to clean the uncleaned surface 202 and the
uncleaned surface 204 of the wafer 200 simultaneously, so as to clean
the wafer 200 thoroughly. [0059] To sum up, the above embodiments of
the present invention at least has the following advantages. 15 [0060] 1.
The wafer cleaning apparatus of the present invention can more uniformly
{006hd qlficki}l $sraprireniolatiiostedniling solthpattietthariavs|cepdd suidasand
of the wafer, so as to prevent the water marks from being produced and
varigtaycin hrovednda ibarmmectestioé ey PlooB L] ivariipnyaidhaie dapaging from
apparatus of the present invention can prevent residues 20 from being
the |ggopmh ehewatfer B aBvemprovis thiewudliteafdageidofitie intended that the
semiconductor device. [0062] 3. In the wafer cleaning apparatus of the
pregrdsaNenvBmivier wisdiieriept apdoansatrasedpbistipagnpoyietidgdtieey fall
two sides of the spin device, the wafer can be cleaned thoroughly. 10
withgo 3] seam Hehpivdiening thvss skilBginetisvatentat various
modifications and variations can be made to the structure of the present
invention without departing from the scope or spirit of the invention. In
view of the foregoing, it is intended that the present invention cover
modifications and variations of this invention provided they fall 5 within
the scope of the following claims and their equivalents. 11 WHAT IS
CLAIMED IS: 1. A wafer cleaning apparatus, applied to cleaning a first
uncleaned surface
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of a wafer, comprising: a case; 5 a spin device, disposed in the case, for
carrying the wafer and spinning perpendicularly to the ground; a cover,
disposed in the case, for covering the spin device; at least one first spray
bar, disposed at one side of the spin device, for spraying a volatile
cleaning solution onto the first uncleaned surface of the wafer, 10 wherein
WHAE EpfalyadMEBRfe cleaning solution is of a bar shape; and at least one
exhaust device, disposed on a sidewall of the case. 2. The wafer cleaning
apparalus ActeidistyasismpaPeraiie einlied oicagidcelEshipeiased spiace
table. 3. The wafer cleaning apparatus according to claim 2, further
of acymipHi sPgRisTRplurality of fixing mechanisms disposed on the spin
device, for fixing the wafer on the spin device. 4. The wafer cleaning
apparafu&gtcording to claim 3, wherein the fixing mechanisms comprise
a plurality of fixing clamps. 5. The wafer cleaning apparatus according to
claim 32 whisrelevine iimgsed indb8asisend ToRpidaathecrRafh Atk spinning
wafer cleaning apparatus according to claim 1, wherein a spraying
perpsafisulashitethe REIaYBEne first spray bar comprises spraying towards a
radial direction of the wafer. 7. The wafer cleaning apparatus according to
claim 1;’31%@{@;}{5\%@5} tAdhq oase, for covering the spin device;

at least one first spray bar, disposed at one side of the spin device, for
spraying a volatile cleaning solution onto the first uncleaned surface of the wafer,
wherein the sprayed volatile cleaning solution is of a bar shape; and

at least one exhaust device, disposed on a sidewall of the case.

2. The wafer cleaning apparatus according to claim 1, wherein the spin
device comprises a spin table.

3. The wafer cleaning apparatus according to claim 2, further comprising a
plurality of fixing mechanisms disposed on the spin device, for fixing the wafer on the
spin device.

4. The wafer cleaning apparatus according to claim 3, wherein the fixing
mechanisms comprise a plurality of fixing clamps.

5. The wafer cleaning apparatus according to claim 3, wherein the fixing
mechanisms comprise a sucker.

6. The wafer cleaning apparatus according to claim 1, wherein a spraying
manner of the at least one first spray bar comprises spraying towards a radial direction

of the wafer.

7. The wafer cleaning apparatus according to claim I, wherein when the

12



10

15

20

number of the at least one first spray bar is more than one, the first spray
bars are arranged to be a mutually crossed into a radial configuration. 8.
The wafer cleaning apparatus according to claim 1, wherein the at least
one first spray bar comprises at least one line of point-shaped spray
holes. 5 9. The wafer cleaning apparatus according to claim 1, wherein
nungheraeichst abieasirsmsphagt Baraohpriseseidchar ong.life diasmaspeds are
spray hole. 10. The wafer cleaning apparatus according to claim 1,
arrappeddinbhe opitabe vicssedmpeisasdigdienaligusttioning clamp wheels. 11.
The wafer cleaning apparatus according to claim 10, further comprising
10 at lehst Brevselico it aprg dnpedibpossdraingdoiansibevdiasenspinat least
device, for spraying the volatile cleaning solution onto a second
onefislespiad augaswoseh atgars owhaent frenshapedispotstieleteaning
solution is of a bar shape. 12. The wafer cleaning apparatus according to
claim 1%, wisretalenelsantisdanmeiday agasufiagetis deppboshersiartiecbleast
the first uncleaned surface. 15 13. The wafer cleaning apparatus
onelarsh sy tCramPLses W éreshane prmym damsiined opttelwlteast one
second spray bar comprises spraying towards a radial direction of the
wafer. 14: The wafer eleamng apmsattisecsudiamioteleimn 1 Whgrdiethe spin
when the number of the at least one second spray bar is more than one,
deviise eeBprdes pralpdily afeobmaranyeghece mutually crossed into a
radial configuration. 15. The wafer cleaning apparatus according to claim
11, whelrl-}iﬂg sevaftesiraving gaﬁmgm@ym&&féﬁi%slatf@a%@bﬁ@mmmg
of point-shaped spray holes. 16. The wafer cleaning apparatus according
at lgsg|&na q_@pwhépéarﬁ disnagse at the other side of the spin device, for spraying

the volatile cleaning solution onto a second uncleaned surface of the wafer, wherein the
sprayed volatile cleaning solution is of a bar shape.

12. The wafer cleaning apparatus according to claim 11, wherein the second
uncleaned surface is an opposite surface of the first uncleaned surface.

13. The wafer cleaning apparatus according to claim 11, wherein a spraying
manner of the at least one second spray bar comprises spraying towards a radial
direction of the wafer.

14. The wafer cleaning apparatus according to claim 11, wherein when the
number of the at least one second spray bar is more than one, the second spray bars are
arranged to be mutually crossed into a radial configuration.

15. The wafer cleaning apparatus according to claim 11, wherein the at least
one second spray bar comprises at least one line of point-shaped spray holes.

16. The wafer cleaning apparatus according to claim 11, wherein the at least

one second spray bar comprises at least one line of bar-shaped spray hole.

13
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one second spray bar comprises at least one line of bar-shaped spray

hole. 13 17. The wafer cleaning apparatus according to claim 1, wherein

the volatile cleaning solution is isopropyl alcohol or propanone. 18. The

wafer cleaning apparatus according to claim 1, further comprising a water

injection device disposed in the cover, for providing water to the wafer. 5

19. The Wafbe ctabminlyappm raps dueording leedainteinvhevesreindlwatelatile

comprises deionized water 20. The wafer cleaning apparatus according to
cleagigignsolupinp igiisapheny tatcohghiarepanenst least one exhaust device is

more than one, the exhaust devices are disposed on a plurality of

sidewall§-oFthaveisseclqamg apparatus according to claim 1, further comprising a

water injection device disposed in the cover, for providing water to the wafer.

19. The wafer cleaning apparatus according to claim 1, wherein the water
comprises deionized water

20. The wafer cleaning apparatus according to claim 1, wherein when the
number of the at least one exhaust device is more than one, the exhaust devices are

disposed on a plurality of sidewalls of the case.
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