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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 (Icgyelements, the most 10 frequent step lies in cleaning
wafers. The step of éﬁ%%ﬁ%&@ﬁ@iﬁg%‘% &ﬁng 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 Ieakage%ﬁfﬁg £ Uﬁ%@éﬁ?r@W relleWNcarriers' lifetime,
and lowering the breakdown voltage of the gate oxide layer. The adhered
1. Firldiefabsiayeatant the integrity of pattern transfer in the photolithography
rocess, and even results in short circuit of the circuit structure. Therefore, |
[00H the Wharéresiedninycottsse SSngialbrgiiitcs olf pb RBECHREHIRY apparatus, in
impurities, and particles 20 adhered on the surface of the wafer must be
Par@EHHBTVEIY PEHS FRITOSEBPHIANE: conventional art, when the wafer is
cleaned, the wafer is placed on the spin table and spins parallel to the
2. Dgssiindiomeh Retatsdatet injection mechanism is used to spray water to the
wafer for cleaning, while the wafer is spinning; and then the water thereon

[00f2 e mby dbe tFRATGAL B HIE Ry SR e Afe FRIS SR FIEREr tHe) Femig sl imost

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 wéter injection mechanism is used
to spray water to the wafer for cleaning, while the wafer is spinning; and then the water

thereon is removed through spinning the wafer. However, after the cleaning step 1s



1 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. SUMMARY OF THE
INVENTION [0004] Accordingly, the present invention is directed to a

fnRiEnFeaNngIAPparallsy Whichiseapakle eleliectivey imrravingHhBar the
wafer cleaning efficiency. E{ 0005] According to a first aspect, the present

ciedVRNEARRIRVIdesANMAiRILEleaNit] fapRaratdscappliedudicleaningdditst the
uncleaned surface of a wafer, comprising: a case; a spin device,
serrdispasedindbhrcase, 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 uncleared surface of the
wafer, wherein the spaiyd ABlatlEF dedning BBIloN is of a bar shape;
and at least one exhaust device, disposed on a sidewall of the case.
[00[BQ06] Accordiimg stothn ersbudinvent of thatipresdrivinveatior/santng waragtus,
cleaning apparatus, the spin device includes a spin table. [0007]
whitbde rairidp locd s iErathedinientofitgdhsrasénmtalevs o Hen@afer cleaning
apparatus further includes a plurality of fixing mechanisms dlsposed on
[00HY spicarndite thop fikiFgRenecivahsr BRIFYE SRTSTHLRJBOTOtST AddBrdiligning
to an embodiment of the present invention, in the wafer cleaning

aPREpHFaARS ATk fielignine chifisg] ﬁ%@ﬁﬁd@aﬁﬂa&ﬂ&ywﬁx.ﬁwgﬁ%s a casc; 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, wherein the sprayed volatile cleaning
solution is of a bar shape; and at least one exhaust device, 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.

[6007] 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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[0009] According to an embodiment of the present invention, in the wafer
cleaning 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
appaspibodiméivieg mechrasart IBARGHURKETe wafer cleaning apparatus,
when the number of the at least one first spray bar is more than ong, the .
[00¥Hst sheagrBine wrameabpdiiebelituaRyeloseEaR B rikgigrater cleaning
configuration. [0012] According to an embodiment of the present .
appapV@stia PG warene eAnlivg i parat. SatHa Ardes SRIg B¢ et radial
least one line of point-shaped spray holes. 10 [0013] According to an
direghoarfithentadtthe present invention, in the wafer cleaning apparatus, the
first spray bar includes at least one line of bar-shaped spray hole. [0014] .
[00Wdcordieryrdiag EntboubReirtThel ghesBIRsFdRtieR o the Wafpicr cleaning
cleaning apparatus, the spin device includes a plurality of rolling clamp
appevhiislSv oo 1B Auatheiny torah b oamint srmchsrdsantintanienc il first
wafer cleaning 15 apparatus further includes at least one second spray
sprayabadispesethaged dooandiiiprmesahintasviedafsrefsyiythe volatile
cleaning solution onto a second uncleaned surface of the wafer, in which |
[001Re sphayerringainarelembrimenitins oF eserir BHapoTos1 Boatasaiigame
to an embodiment of the present invention, in the wafer cleaning

appayssatues finvesBEsoRer inFRSsrcY SaTeeeisnm BsUEEh SR Rt B First
uncleaned 20 surface. . i
[0013] According to an embodiment of 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 is 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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[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 3 apparatus,
when the number of the at least one second spray bar is more than one,
appthauseeban derayhbes efdharrhhesst Wwbierrut SMALBESEIRNS dheadnae. the
configuration. [0019] According to an embodiment of the present
secindentionhirs tivs wefogeldaningapplby iesseHdnie condiapray armiciides
at least one line of point-shaped spray holes. 5 [0020] According to an )
[00 EPhbodienenting theaprerdwdinvaritidnihin RERSSTAREN ETEERING! Hispardea<iepaing
second spray bar includes at least one line of bar-shaped spray hole.
appfo024] thcsoroidgroaarpenibduiiperit ot thensrine af priaEBASH HERRSS.
cleaning apparatus, the volatile cleaning solution is isopropyl alcohol or
[00pPbpanenerdidg2p] acenriditenhricib oerRTahiapeopre8cheimAdptislsaning
the wafer cleaning 10 apparatus further includes a water injection device
appeispuosu sethadcuvay, fer nduittingt \aeone line widiersfowedsawsoralag
to an embodiment of the present invention, in the wafer cleaning i
[0023pparateeriieaiaten inalbedisngeicHi feel preter! joooafRbdardisgrefecleaning
embodiment of the present invention, in the wafer cleaning 15 apparatus,
appatiabis.tthe Nohiilechiahiansibairbird sorreridi derlict 95 HiePENPIR one, the
exhaust devices are disposed on a plurality of sidewalls of the case. )
[00fI025 Wncordin fitheralsovendivecniafd ble MR pBAPREIRNp B dEddy dlsaning
resent
appgratus further 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 delonized 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.

[06025] In view of the above, the wafer cleaning apparatus provided by the present
invention 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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invention 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 uneleaned 20 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
[002fk clBaniddiSotutionds vbtatikafemndldapingyinppepainsl iroyidekehpdly present
spinning the wafer and pumping the air, no residues are left on the wafer,
invethigoe hydriprevingdsprguaiity drednyteldwstithe demidonstnstet deslrased surface
[0027] In addition, since the wafer cleaning apparatus provided by the
of thresdat, smaartionfiagdidyseeconthspralybar, it can be used to clean the
second uncleaned surface of the wafer, so as to sufficiently clean the
wafer. 5 BRIEF DESCRIPTION OF THE DRAWINGS [0028] The
accompanying drawings are included to provide a further understanding
of the invention PRI Bid A€t POrAtad (rahid EoM M ENISart of this
specification. The drawings illustrate embodiments of the invention and,
[0028g et Braniticshp aesogpdion irssrees todxgkdnchrprideiplésdrehanderstanding
invention. 10 [0029] FIG. 1 is a top view of a wafer cleaning apparatus
of the toreitigiommdirst ambpdiaied iamixeegiint:anmpdifibin BEtecphesentThe
invention. [0030] FIG. 2 is a cross-sectional view of the wafer cleaning
drawpparaiustateorihgdionthts firStemibyditientaihe grdssnvidvéktiggscription,
taken along a section line A-A' in FIG. 1. [0031] FIGs. 3 and 4 are front

servddwexpl arsprayian pleseriihg iveh& dirst embodiment 15 of the present
invention.

[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 zlong 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 Iine A-A’ in FIG.

1.

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

invention, examples of which are illustrated in the accompanying drawings. Wherever
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[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. 20 1. DESCRIPTION OF THE EMBODIMENTS [0034] . .
pos$iferdncamdmbnebe manbirs dstail et hredertdgbainendcstipaon to
invention, examples of which are illustrated in the accompanying
refedtawingsmvirdisverrs possible, the same reference numbers are used in
the drawings and the description to refer to the same or like parts. [0035]
[00Fist Emgidutithednioni36] FIG. 1 is a top view of a wafer cleaning
apparatus according to a first 5 embodiment and a second embodiment
[003 theFifesénisrwvantioneM ®f 2isverfer odgasdng rruariys gregradingeto a first
cleaning apparatus according to the first embodiment of the present )
embindmeion ataken stoptda sabidimpg AAths FRESAiFIcEMiand 4Hfe 2 15 a
front views of a spray bar according to the first embodiment of the present
crosmvestiiom! Fikey 6fitha setiensiarniiewroriu paoing oz Fert srafadipent
bars according to the first 10 embodiment of the present invention. [0037
of {Refeesieny iovElGentalin 2]enwaferctionding Apparatikdo ishiSsg Fomd 4 are
cleaning an uncleaned surface 202 of a wafer 200. The uncleaned surface
frolgodawaybe safrpipsadaeslioedo ek StirasebarimentaehaRechsihgvention.
embodiment, the uncleaned
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 into 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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surface 202 is, for example, the front surface of the wafer 200. 15 [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
wafepifiing Perpeimdisylisayl f5Hise arcamicrme sinvdeyief0bem seperating from

example, a 20 spin table driven by a motor. In addition, the spin device
the $pi4 inettieewdrerdeidnainpiapiparatisa orissireqshasesaid Qs ttecample, a

ground, so the wafer cleaning apparatus 100 may be designed into an
fixingrightsty b, dtsteathbedimgilistfrerisingag shansne By Gpparsieket

the conventional art, so as to utilize the space more effectively and
[0041ExibFhd004a] TS fidinponsdcinathispasE0l?s Hissosednuntissripidaiacd4 to

104, for fixing the 6 wafer 200 on the spin device 104, so as to prevent
protéws thaforc200 fisnesshairariiy fhiotisesisitt devicelueandussyBpthniiganing

The fixing mechanism 106 is, for example, a fixing clamp. In other
pro@@yiowoimmtrshitk fixing mechanism 106 could be a sucker. [0041] The

cover 108 is disposed in the case 102, for covering the spin device 104 to

[0042protEbe thisamdans ispckenpsd minmenyide préverithdesdratidit uSs snraying
the cleaning process from splashing. [0042] The spray bar 110 is
a volsiposddaatngnsobitionbtite Spirnaelsvesd oarfeiespraymidgha wake @00, and the
cleaning solution onto the uncleaned surface 202 of the wafer 200, and
spraied spfatibdalotaiilg clebiting solefientiar ofhapsar Sishpiab bttt cleaning
volatile cleaning 10 solution is more uniformly and quickly sprayed onto
solytieruisetecmatiarfabe @doquickly sprayed onto the uncleaned surface 202 of the
wafer 200. The 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 (fbur lines shown in FIG. 4).

[0045] In addition, referring to FIG. 5, the number of the spray bar 110 is, for
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wafer 200. The 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, 15 isopropyl alcohol or
exaprpaiionehend bthet vrnediguidmioshsPresABLIBVER Bke d AP RS the
embodiment, the uncleaned surface 202 faces the openings of the spray
spralydrats 0] frecttrereaasdodivr MYtEEbOrENTELD e ardiRGSRTEHRBRIRG, SO as 10
‘ uncleaned surface 202, the spray bar 110 could be disposed at the, other
impaite Gltbisisrcrevidanifympty rg@@@ﬁﬁlwéﬁﬁowi?@%s (IR B EIREEe N
4, the reason why the volatile cleaning solution sprayed by the spray bar
[004610 isRsferireg shBlesidstRatherrxBpraydosicrsd 1%/1&%/4}?@%&?@ apigadgewal
one line of point-shaped spray holes 116 (four lines shown in FIG. 3) or at
of theastsonlifershiskinetihpair sptalf HASAEL (FELRTiRRYS INGwip ipskRE syent the
[0045] In addition, referring to FIG. 5, the number of the spray bar 110 is,
voldtite 7obseainglesolptiobUTonis AERIRm dBEP 1 i HHE3le SBRERTVBHIOIC Agause
this‘tim_e, the spray bars 110 are arranged to be mutually crossed into a
contamisbonsigdretionlasti e it ovsane Bifcrfekeantu s s iesd of the
spraying the volatile cleaning solution. [0046] Referring to FIGs. 1 and 2
wafiie0thalibe devioes davide H%@pés@‘d‘ SRR A AT BT S Basel P TZPer of

sucking the air out of the cavity of the case 102, so as to prevent th
the \axlbailet dleziving Eblinionciomesealbimy Mo thdY 8xRe iz MHRRTndhe 16X haust

cause contaminations after volatilization, and meanwhile quicken the
dev@ﬂyih@?sﬁfemmth@ one, the exhaust devices 112 may be disposed on the same

sidewal] of the case 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 drying 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 yield of the semiconductor device.
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wafer 200. The exhaust device 112 is, for example, a vacuum pump. The

number of the exhaust device 112 is one or more than one. When the

number of the exhaust 10 device 112 is more than one, the exhaust

devices 112 may be disposed on the same sidewall of the case 102, or

may be disposed on a plurality of sidewalls of the case 102. In this
[00&rhbofieent hmbadissihaust devices 112 are, for example, disposed on

the same sigjewall of the case _102.@&0047¥The water injection device 114
[0054 Hisp36ed i sracsevise 4O isienr Viamalers \Ranue e i arsu6ing o the

as to assist in cleaning the uncleaned surface 202 of the wafer 200, in,

secqudicimitnsiveed ofahe PEEEB A ERPRrKTD ABRA N RIRPOM GHE firstr FI1G.

embodiment that, the wafer cleaning apparatus 100 has the spray bar
1. 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

[0083|utickebntina0aHdncleahetndufbiravolsy SleingARPTBRStHEepy used for
improving the cleaning efficiency. [0049] In addition, when the wafer

clemiizaning apparanissuobieriasanedaroolsagiicetiecrbhing it 200
itself is volatile, and the drying speed is quickened by spinning the wafer
TheooocknaesliwfrgeRois Ab rasERisHFE SO he kTR St R elllf Which

improving the quality and yield of the semiconductor device. 8 [0050]
are SspondvE bdinertfossT] Fheleisacesdhsetthal lew of a wafer

cleaning apparatus according to the second embodiment of the present
[00Rjentibhe tkksn elrsndnmensaeron (AE Analuesicage 102, a cover 108, a spray
bar 110, exhaust devices 112, a water 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 in 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 I'IG.
6 is 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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5 [0052] Referring to FIGs. 1, 2, and 6, a wafer cleaning apparatus 100’ is
used for cleaning the uncleaned surface 202 and an uncleaned surface
204 of the wafer 200. The uncleaned surface 202 is an opposite surface
of the uncleaned surface 204, which are respectively a front surface or a
back surface of the wafer 200. [0053] The wafer cleaning apparatus 100"
appiocindsdiatbasen o 2sdtesvdrthospeyray 1 10, b’é?iqll@l}wwéli%é\ﬁ@éé,mb@d
112, a water injection device 114, a spin device 120, and a spray bar 122.
herdn 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 repeated|
[00FBscribetidddeir: @mm@tmmfeﬁm’éﬁmgiéﬁﬁaréf&s1106\;%@?:‘1‘@13@}% a
and the wafer cleaning apparatus 100 in FIG. 2 similarly use the volatile
moclblerimges dhiticiotodeisan, thblolaie B e difesareenreie hetmelsaned
lies in that, the model of the spin device 120 in FIG. 6 is different from
surfdrat W e d e dovicentd4inime 204 arfdie siats #i0sprayhgriapbodiments,
disposed at one side of the spin device 120, the wafer cleaning apparatus
the $@CinlFIGNG aprtheiuintiid esathmelndsy thar WRZTHRISEE6H e \tiasothdr S0 as to
side of the spin device 120. [0055] The spin device 120 is, for example, a
simpltaraditysf robivig clamiprvih detsufiskeroed sviisg HE wakipoegligned surface
spinning the wafer 200. [0056] The spray bar 122 is used to spray the
204vad] gifereizadivly solution onto the uncleaned surface 204 of the wafer
200, and the sprayed volatile cleaning solution is of a bar shape. The )
[005RImbér ofithbesagvbariag ey wswre enhstiagmntbe. nhwafer cleaning
characteristics, implementing manners, and efficacies of the spray bar 122

appareiug Hprbximatelystiershifiead araray rs dgrasesracyelvihicromids sl the
not be described
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,
50 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



here. [0057] It should be noted that, the water injection device 114 is, for

example, a movable water injection device, which is capable of providing

water onto the uncleaned 5 surface 202 and the uncleaned surface 204

of the wafer 200. In other embodiments, the wafer cleaning apparatus 100’

may include two water injection devices 114, so as to simultaneously
[0065dovide witlibe apprsamdredinsg shiisdeindbeatill thid dﬁE@%@d’%ﬁWﬁ{iBﬂs and

204 of the wafer 200. [0058] It can be known from the second )
variginpparndstarese tRahoEr BN ERoLDIEISHA BN U IO W smdyting from

110 and a spray bar 122 respectively at two sides of the spin device 120,
the sepRs 05 euh dhdhaniTeaiEd sulfazéeroolig fRecandgaiida WirRs Joat the

of the wafer 200 simultaneously, so as to clean the wafer 200 thoroughly.
prespIOS0yensieu Ry v, Mddisstiensrapd arreRrR s PIHB prRLeRi GRERTIF & ihey fall

least has the following advantages. 15 [0060] 1. The wafer cleaning
withaphe saepop fibefribernm olhased MRDREUNFSHSY 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 20 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
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cleaned thoroughly. 10 [0063] It will be apparent to those skilled in the art
that 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

WHwWikHn thedS¥Bpie Bt :the following claims and their equivalents. 11 WHAT IS
CLAIMED IS: 1. A wafer cleaning apparatus, applied to cleaning a first
uncleahed'stifecl ptringfepasrsprimigd dcalsenig afiraeiigened surface
disposed in the case, for carrying the wafer and spinning perpendlcularly

of atyyafwe, gmlmiﬂ%iagéover, disposed in the case, for covering the spin device;
at least one first spray bar, disposed at one side of the spin device, for
sprayirigeasvolatile cleaning solution onto the first uncleaned surface of the
wafer, 10 wherein the sprayed volatile cleaning solution is of a bar shape;
and at feainofevisthadisperddica, tepesed B saiIdwalbst wfaged spinning
The wafer cleaning apparatus according to claim 1, wherein the spin

perpediceladsisridesLectpiti table. 3. The wafer cleaning apparatus according

to claim 2, further comprising a
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,
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 1, wherein when the
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15 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 20 mechanisms comprise a sucker. 6. The wafer cleaning
numbppafaties acbordingaoiekifpreyWies rsimeehihgihgnmdhndist theayt hassere
one first spray bar comprises spraying towards a radial direction of the
arravgzfbio Pe Thewwaldy clesssihintppadidsastisrnigto claim 1, wherein
when the 12 number of the at least one first spray bar is more than one,
the firsk.sprhy baferarsaamampedrasiseecnitingall) ctasadd wheTsipatigat least
configuration. 8. The wafer cleaning apparatus according to claim 1,
one fhé rpmtrerntdaasisont fiet gpelsaiasipribess taest besline of
point-shaped spray holes. 5 9. The wafer cleaning apparatus according to
claim B whbeeirafte dedning 2pparfivet spraiding Coripitds whraals Bget least
line of bar-shaped spray hole. 10. The wafer cleaning apparatus according
one forelaiml bartrensipriges epipastieniclineonh prsebaR luRImy BHfolling clamp
wheels. 11. The wafer cleaning apparatus according to claim 10, further
compristh@heoveisastconig samatnsi AP Baf s poseldia the WhsEHS deofpin
the spin device, for spraying the volatile cleaning solution onto a second
devignciempddes arfiuebiitios shfeg, dlimapeiiests.

11. The wafer cleaning apparatus according to claim 10, further comprising
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, 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



10

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 uncl.eaned surface. 15 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 7diFbetivafof thaniagespnararhacoardingda mlidapparaggan the volatile
according to claim 11, wherein when the number of the at least one
cleasegosdusimmais bapomb@abie onprapaieetond spray bars are 20
arranged to be mutually crossed into a radial configuration. 15. The wafer
cleaninig apparetis abwordin grpaskismatioming &rcipgat |dHghgfemprising a
second spray bar comprises at least one line of point-shaped spray holes.
watdiinjEes onatevictediningebpdhatas aechridmegvidispuni el fohereifthe at
least one second spray bar comprises at least one line of bar-shaped
spray HOETUS WafeT doweifey slpaing Aperding celiding. tovbeagin the water
wherein the volatile cleaning solution is isopropy! alcohol or propanone.
confiBisthdowmfeedwaliting apparatus according to claim 1, further comprising
a water injection device disposed in the cover, for providing water to the
wafer. 301 ThEheafitafetaciotmsigppparansscading dm gl dinvheipierahen the
the water comprises deionized water 20. The wafer cleaning apparatus
nunatesooditig tat dtzish dnsvirhenstwiesicehis Mambapoiane drfeasiaisk devices are
exhaust device is more than one, the exhaust devices are
disposed on a plurality of sidewalls of the case.

14
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disposed on a plurality of sidewalls of the case. 10 14 ABSTRACT OF
THE DISCLOSURE WAFER CLEANING APPARATUS 5 A wafer
cleaning apparatus used for cleaning a first uncleaned surface of a wafer
is provided. The wafer cleaning apparatus includes a case, a spin device,
a cover, at least one first spray bar, and at least one exhaust device. The
spin device is disposB& iR AHelcaelaHd Eedifbr 44/ ing the wafer and
spinning perpendicularly to the ground. The cover is disposed in the case

and used for coverfARBREAFANNGHRARA EBfay bar is disposed

at one side of the spin device and used for spraying a volatile cleaning
solution onto the first uncleaned surface of the wafer, in which the sprayed
volatile cleaning solution is of a bar shape. The exhaust device is
disposedeonithsisjdenaiion theddeeciesnipus ﬁgsg_gncleaned surface of a wafer

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

sidewall of the case.

(FIG. 1)
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