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1. Field of the Invention

The present invention relates generally to semiconductor wafer cleaning and, more
particularly, a fluid delivery ring to be utilized in semiconductor wafer spin, rinse, and dry
(SRD) modules.

15 2. Description of the Related Art

Wafer preparation and cleaning operations are performed in fabrication of
semiconductor devices. In one of such wafer preparation operations, a wafer is spin
rinsed in a spin, rinse, and dry (SRD) module. A simplified schematic diagram of an
exemplary prior art SRD module 100 is provided in Figure 1. As illustrated, the SRD

20 module 100 includes a bowl 102 rigidly mounted on an SRD housing 118. The SRD
housing 118 has a bore to receive a shaft 117, which is coupled to a motor 116. The
motor 116 causes the shaft 117 and thus the spindle 106 and a wafer 102 to rotate in a
rotation direction 112. A chuck 110 extends through the bowl 102 and is mounted on a
spindle 106. A seal 126 is defined between the spindle 106 and the shaft 117 in order

25  to prevent chemicals from exiting the SRD module. Four spindle fingers 108 coupled
to the chuck 110, support the wafer 104 along its edges. In the SRD module 100, the
chuck 110 moves vertically in the movement direction 114. As such, the chuck 110
moves upwardly in the bowl 102 such that it extends outside the bowl 102 and above
bowl lips 102a. Once the wafer 104 is delivered to the spindle fingers 108 at a level

30  above the bowl lips 102a, the chuck 110 moves downward and back into the bowl 102
such that the wafer 104 is disposed below the bowl lips 102a.



20 nodul e 100 includes a bow 102 rigidly nounted on an SRD housing 118.
The SRD housing 118 has a bore to receive a shaft 117, whi cl28iMarch3008d t o
a notor 116. The notor 116 causes the shaft 117 and thus the spindle 106
and a wafer 102 to rotate in a rotation direction 112. A chuck 110 extends
t hrough the bowl 102 and is nounted on & spindle 106. A seal 126 is defined
between the spindle 106 and the shaft 117 in order 25 to prevent chem cals
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an otherwise clean surface of the wafer 104 recontaminating the surface of the processed
wafer (e.g., causing stains or particulate spots). When such dripping occurs, the SRD
25  operation must be repeated again (if detected), thereby reducing throughput as a result of
increasing the overall time expended in the SRD module. If the problem is undetected,

the quality of the cleaning goes down,

Another problem associated with the typical SRD module is having chemically
incompatible components. In a typical SRD module, the chuck 110 is usually made out

30  of Aluminum, the bowl 102 is made out of polyurethane, and the spigot is made out of
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properly receive and deliver the wafer, mandates the realignment of the chuck. The
process of realigning the chuck is very time consuming and labor intensive.
Consequently, in order to realign the chuck, the SRD module must be taken off-line for
an extended period of time thus reducing the throughput.

20 In view of the foregoing, a need therefore exists in the art for a chemically
compatible SRD module that enables efficient rinsing of a surface of a substrate without

recontaminating the subsirate surface.

SUMMARY OF THE INVENTION

25
Broadly speaking, the present invention fills these needs by providing an apparatus
and related methods for optimizing the rinsing operation of a spin, rinse, and dry (SRD)
module. Preferably, the SRD module is constructed from chemically compatible
components and is designed to facilitate uniform delivery of rinsing fluid onto a surface of a

30 substrate to be rinsed. The SRD module is configured to include a delivery ring having a



25 Broadly speaking, the present invention fills these needs by providing
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the sidewall andl Qﬁtﬁé?%ﬁ{boﬁﬂﬁefn? m%ﬂgd for making a fluid delivery ring is disclosed.

The method starts by generating a solid ring having a side surface, a top surface, and an
20 under surface. Then, a plurality of slots are formed into the under surface of the solid
ring. Each of the plurality of slots extends into the solid ring and defines a sidewall
proximate to the side surface and a topwall proximate to the top surface. Thereafter, the
method proceeds to generating inlet holes and outlet holes at each of the plurality of slots.
The inlet holes are defined into an intersection of the sidewall and the under surface and
25  the outlet holes are defined into an intersection of the topwall and the under surface. The
respective inlet holes, outlet holes and slots define paths for receiving tubes. The tubes

are configured to deliver the fluid to a region within the fluid delivery ring,
In yet another embodiment, a method for rinsing a semiconductor wafer in a module
utilizing a fluid delivery ring is disclosed. The method starts by providing a process bowl
30 having a generally circular shape bottom wall and a sidewall. The sidewall extends upwardly
from the bottom wall to define a cylindrical chamber. The sidewall further includes a



25 the outlet holes are defined into an intersection of the topwall and the
under surface. The respective inlet holes, outlet holes and28IMasch®20Bne
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and outlet pair is configured to receive and secure a plurality of respective supply tubes.
Each of the respective supply tubes is configured to terminate at each of the respective

20 outlets and to deliver fluid on to a surface of a substrate to be prepared.

The advantages of the present invention are numerous. Most notably, instead of
using a single fluid delivery spigot, a fluid delivery ring having multiple fluid delivery
points for uniformly delivering fluid onto the substrate sur-ace is utilized. The fluid
delivery ring of the present invention supplies fluid through a plurality of supply tubes,

25  which are fed through a plurality of inlets and outlets. In the present invention, the outlets
are configured to be distanced from the edge of the substrate surfaced. Thus, the
embodiments of the present invention eliminate the post p-ocess contamination of an
otherwise clean surface of a substrate with potential drople:s of fluid remained in the
spigot. Another advantage of the SRD module of the present invention is that the SRD

30 module utilizes all chemically compatible components so as to prevent introduction of



The advantages of the present invention aze nunerous. Mst notably, instead
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multiple fluid delivery points for uniformy delivering fluid onto the
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Figure 2A is a simplified cross-sectional view of an SRD module, wherein the
SRD process bowl is defined in a lower position, in accordance with one embodiment of
the present invention.

Figure 2B is a simplified cross-sectional view of the SRD module shown in

20 Figure 2A, wherein the SRD process bowl is in an upper position, in accordance with
another embodiment of the present invention.

Figure 3A is an enlarged, simplified, cross-sectional view of a fluid delivery ring
having a plurality of slots, in accordance with yet another embodiment of the present
invention.

25 Figure 3B is an eniarged, simplified, cross-sectional view of a fluid delivery ring
having a guiding channel, in accordance with one aspect of the present invention.

Figure 3C is an enlarged, partial, cross-sectional view of an SRD module utilizing

one contiguous supply tube, in accordance with another aspect of the present invention.



Figure 3Ais an enlarged, sinplified, cross-sectional viewof a fluid
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10 with yet another embodiment of the present invention.
Figure 4D-2 is a three-dimensional view of the slot of Figure 4D-1, depicting a
removed volume of the fluid delivery ring, in accordance with yet another aspect of the

present invention.
15 DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

Embodiments of a spin, rinse, and dry (SRD) module and a fluid delivery ring for use
in an SRD module for optimizing the rinsing operation of a substrate surface while
minimizing the possibility of surface recontamination are described. Preferably, the SRD

20 module is configured to include all chemically compatible components. In a preferred
implementation, the SRD module is configured to facilitate uniform delivery of rinsing fluid
onto the surface of the substrate being rinsed. Preferably, the SRD module includes a fluid
delivery ring having a plurality of ring inlets and a plurality of opposing ring outlets, wherein
the number of ring inlets are equivalent to the number of opposing ring outlets. Rinsing fluid

25 is configured to be uniformly supplied to the fluid delivery ring through a plurality of supply
tubes utilizing the plurality of the ring inlets and the ring outlets. In one preferred
embodiment, each of the supply tubes is configured to be a contiguous tube.

In the following description, numerous specific details are set forth in order to provide
a thorough understanding of the present invention. It will be understood, however, to one

30 skilled in the art, that the present invention may be practiced without some or all of these



Enbodi ments of a spin, rinse, and dry (SRD) nodule and a fluid delivery
ring for use in an SRD nodule for optim zing the rinsing o28Marchr2005 a
substrate surface while mnimzing the possibility of surface

recontam nation are described. Preferably, the SRD 20 nodul e is configured
to include all chenically conpatible cdhponents. In a preferred

i npl ementation, the SRD nodule is configured to facilitate yniformdelivery
of rinsi ng speaifi¢ detilso IIh@th;f}Elrlﬂ%we%fw@lgém@WBsE’fPﬁftsé PEFaLgns ﬁ?ﬁgf‘edl.ot been

Preferably,,th RD,nmodul e .i ncl ud ' | [ ing a
plurality cﬁﬁs"rrfﬁr‘?gn? ﬂ%‘?? Uder 1ot g‘I ‘Er}snae ?S%%Hgﬂb%g%&ggﬁgdﬁtrllﬁgwgﬁﬁl'et s, wherein
the nunber of ripgurk IS a ABpIETEdl Hassasettidral vivsy Bfaapin, efns@ppdsdim g SRIN)g
outlets. Rinsing fluid 25 is configured to be uniformy supplied to the

fluid del i weodule 200 in hecordgncawish onapmbgdimentsefihg presant Bventinn. | Assheyn; He

plurality o he. rj i,n etsWthe rin t] | r. .

enbodi ne t,g%éeﬂltépagﬂ%u@ﬁﬁp‘& pEREss bovd 0 3@@&“#@5 ggﬁg&%%%ﬁi%ggfb‘?dt ube.
In the fol l;gu |RGeApsstidiPt TRNSRDUIBESHBoWPZID Kds@ gatally syladticaledhapotiidiisi n
order to provide a thorough understanding of the present invention. It

will be undifintdedthithanwSREr protess shanbe @18 alsol hawirigna erlimdsieal shapeat ThendRD
present invention e practiced w t s reall t hese 8.March
2005 8 spdRiPF§sE bﬂg?épgés. %Fﬁ“e&t%ﬁ S}%’é[ﬁz’c@ﬁ%iﬁt Rhé l%lrr%fé%’s?t%f)éﬁgti ons
have not begp,ofeHficliBe®ibn 48 ARDI fois Howl 02t B HIMAEE @ESRurdd 105 ©
the present 1nvention. Figure 2A 1s a sinplified cross-sectional view of a
spi n, ril0seypvasndlydrom (ERID)ver positibes@@0to assume aoruppercpositianh Arspindihd@h went
of the present invention. As_shown, thm& SRD uni%_ 200 i nc| u‘gm a RD
process boviposipaed i the, SRR, grogssp davkele anflds fapiigied it extep P“Qb € i on.
The SRD progce ner. ' | Gl hsleddgfa ned
W thin an S5 Facam oIk et HRE AR mENNLR R BF Uy PREPARE e SrD
process bowhu’R210s deplurudity onspindibdingeR D8 antdubedsimafhe chacic 20 apdiaeed t 0
rotate in a rotation direction 212. The SRD process bow 202 is further
confi gur ed ¢anfignigd ta sunpettayaierlOd dyping fie IRMEPEIBIA-t i on so as to assune an
upper pqsition. [Walel I i.Ld § £ . howl
202 andqlgs confi‘gﬁfdgwg% %&(8 gﬁ‘a%ﬁq[?g‘ﬁ’éﬁsﬁ ﬁgﬂz%%ﬂ agl#zﬂ%at (I)lﬁdea% t%lﬁttugﬂlends
bei ng ri gi dinya améHoeidoRAIhlanveasat i 228nehizhiin@oaasd bed ring sappah2idk ThiQip A
plurality of spindle fingers 208 are nounted on the chuck 210 and are

confi gured 2RanfshrobRD\berd is candiguigdito be # santEmpunpes Het exiends srqundithiainge
202b of the_ S 2 } 0 i t] i
sare hor i 2otFiaee HEcE “SRBMoehS lbel At ROBR: ARbLASEAE. BB Ahe the 1" @

211. The |i grcudfiéRnéd oftthebSRDHINOWM whls 262ThF GidrSRD hfvche bawt 202 hididkile the1g
that extends around the inner surface of the SRD process chanber 218. In

one enbddi neewl sidrwallnXRbaif thegS R @rocess kawlf 202 arfce pfalithef gwpnelpddtonEad |

202b" of the, SRD,proge how 2 and .insi he, | d of
Che SRD pr ofblt SBNRISa525, 18 ikt AU LR aR cAbewhe ity SR AR 2
channel s 2086ttonh vatlfolaem2t Gortnelan dhewvartdisnd waNReZC o ghe SRP fbess@bowly of
the bottomwall holes 202c fornmed in the bow bottomwall 2026" of the SRD

process bowP02 substagtialist wmtoi the lip 202» efohe ARD pracesp bawb?02 He muystboarpeeciaed o
202. 1t ”“Sh%BSe ﬁfg&’@ﬁ%ﬁé@@ in % a?{‘tg.at%e g\[]%b@raéfychﬁﬂe'ﬁ 2078 1§ v debfifing M€
y vary I'ng

nunber of channé epen
25 upon a particular application. In one exemplary embodiment, the number of the channels

2020’ is configured to range from about 1 channels to about 12 channels. In a preferred
embodiment, the number of channels 202b' is approximately about 8 channels.

A fluid delivery ring 220 is configured to engage the lip 202a of the SRD process

bowl 202. The fluid delivery ring 220 is configured to deliver fluid onto the surface of the

30 wafer 104 during the spin rinsing operation. The fluid can be either a liquid (e.g., DI water,

chemicals, etc.) or a gas. Fluid is configured to be supplied to the fluid delivery ring



25 upon a particular application. In one exenplary enbodi nent, the nunber
of the channels 2026' is configured to range from about 1 Q8aMasth2008
about 12 channels. In a preferred enbodinent, the nunber of channels 2026
i s approxi mately about 8 channels. A fluid delivery ring 220 is configured
to engage the lip 202a of the SRD procebs bow 202. The fluid delivery

ring 220 is configured to deliver fluid onto the surface of the 30 {v%/gfer
104 duri ng thivegh pi pluralitysefnepniipeoust supply tobgs 322y Bhecanppletubes B arg fislyfedq

e.g., D ter, .chem cal tc. a - VT B e i

Suppi | ed t QPHEn AR OrdEt SRpsry Vb Ry S elisfel B RBBliOE Saparee, y of
conti nuous gURPNardneReM28%4hd thEGips WRRA Wf tHEDSRD Jtdceds Bowl osd phrdlity tofirriiggh
the plurality of bottomwall holes 202c. Thereafter, the supply tubes 222

are fed tdnlekse22hand eing o2das22Qenof tht8uid dstiverg 2mg@20t he SRD process bow to

el 1 verySring 2oerteotel fodhiy fikes 3031 sodiuBtel 525 FELuifiabBuby o Bas
fitted withm Prhd @histdr40fre 38Bbsd id2fose PRimagis 1R26otRne wdil Horsedzt.n A3l ose
proximty to the bottomwall holes 202c. As 5Such, a seal is defined

subst ant i al dughcd esa is defimedopbstamipllyfclesadh apfopehiag i acie bf tirochgnnels PH2b'use
of the plurality of seals 224 ar dvantages as th ol h of , th
suppl y t ubekhe W?gélé“cﬁf‘@?lfynoﬁ e S?@?iaﬁe‘@v %ggetsiaaﬁhqyﬁ}/qlﬁgacg@?ﬁﬁerﬁmm tuﬁ‘fs t he

SRD process . ; f4 Wi epnt
the int rodu%it?%gﬁuéﬁ E(I:tg-rllitg grrln O'r‘}i‘t& ?nlsur}? ??ﬂéﬁs%ntog?%c%@g %%Eseg%z and the

fluid dabi veals 224ng R2ber ¢dnfighedtd plzecpin mtodieitn v comtemofantsantdithabRDski | |
in the art that although the enbodi nent of is Fig i npl enent.s one
suppl y t ubeProgess bowl goaiaﬂflé’f'“’eﬁll“lde%&ﬁryr@ﬁ% Z&Shjt btfoé‘g‘%ﬁ? agﬁr\?%‘ﬁieadﬁ' Wenofh e

i npl enent ed . u L Tl .2 16 hraugh
each of t heorgwglglgaigotg%&h {hﬁi _htlg%su%[é r{ﬁésjfgﬁ?é?u ong,%f f%lﬁtga Pg z%lhgl]p fet gﬁssﬁ%pl y
tubes 222 caipphatle 222 Nint Hdifferdie cplbodimant, ythe prasepibyentionlvas b2 Zhphmeenteald t o
each of the cﬁannel s 2026'. Alternatively, the size of each channel 2026

may be changpsh thaeplurplity of seppby tubey 2225698 BF Jod ipmigh sach of the ¢hagnels £82keatm,

ol onedSauann s e Size AEREAIbAE sils 28 AP SR it nt BRATROME Guobfy |
222 whil e ofybey 328hR @b Wichhofid thadhels 2025 Medllepsativelyplhy sizehsfseal 2haninsl

addition, in the situations wherein a plurality of suppl%/ t ubes 222 are
fed i nto ea2i2btmanibelchamed such that eisden moresupelyitehes 228 @ehiedHato, each channel

he surf neeoao-t 13t Vi SHaFRe SprB abia Gt PohuF ElidntE Syl melitils Che”

shape of t hghadnhels ootelake/RAYwiEH A8ingdROupplfQuibdsiR2 whileedtBers 2fkefedRéltt MAitipl g
outl ets 220e', and the suggzlbﬁptubes are set forth belowin 25 connection

wi t h t he2Odegmaliassppmy tubes additiangpthe sitppdorsrrhestin @ elwalith ghpenpliptibes s
defined abo h RD prac 202, The . r 18_i;s
configured #%2 %rg%gﬁngl?%? ;Im(;gl ‘ﬁ%iﬁ%eg%?%’atﬁe tnho('é’1 “EF%B%f %]geggsg'%%gh\ﬂi%gg%g%aé t% ﬁ%l} t he
SRD pr ocesssppiyThee 221 $nayaR]iodnc] gisRreat opodf IRl STED Y GRS oDMl wadbZbeinhen
the SRD process bow 202 is in the upper position. A stop 228 having a seal
228" is prepared. Additional details regarding the shape of the fluid delivery ring 220, the ring
inlets 220e and the ring outlets 220e¢', and the supply tubes are set forth below in
25 connection with the descriptions of Figures 3A-4D-2.
The SRD process chamber 218 is defined above the SRD process bowl 202. The
SRD process chamber 218 is configured to be slightly larger than the SRD process bowl
202 so that the SRD process chamber 218 can enclose around the SRD process bowl 202
when the SRD process bowl 202 is in the upper position. A stop 228 having a seal 228' is
30 defined on the inner surface of the SRD process chamber 218. In this embodiment, each

of the stop 228 and the seal 228' is extending continuous ring. However, it must be



30 defined on the inner surface of the SRD process chanber 218. In this
enbodi nent, each of the stop 228 and the seal 228' is extengiMgrch@®5nuous
ring. However, it nust be 28 March 2005 10 appreciated by one of ordinary

skill in the art that the stop 228 and the seal 228 nmay be defined by any
nunber of continuous rings or that thel8 op 223 and the seal 228 nmay be
of any shape. As illustrated, once the SRD process bowl 202 is in the |ower

posi tion, tdppremalt@rby enclaffordmaryaskdbin the raﬁdgﬁ the H@P 238 apd ghe wpl 23 magbe
process cha

portal 218 F‘ill %é a?%h%‘?ﬁneoafrec%@lﬁmgg \%tﬁgse?r &'f’“ tYr%BfS@P ﬁgiﬁh ﬁle? %%&g}? o e

104 has gor@aglﬁg h the spin rinsing operation, the wafer 104 is then
renoved fromt stﬁocess chanber 218 with a robotic arm Al though in this
embodi nent a r oboillustratednanes thedRD pracessAmwav1t262 de i ﬂlérloﬁﬁopqsémv@ewaﬁf@r 104

fromth nb 10 2 b di
Sk 11§ St A passri roiehamoggia 5 oL e SRISERARS ey 28 I P cpliecBitiong”
as the funcgl %fé?flgﬁl ?é ba48Ed ﬂﬁﬁbuﬁﬁq pJoRATYgAitNErobefi€hm bh ﬁmarféietraaéieppﬁﬁ

chanber is achieve e. g, such~as a wafer transfer path). Figure 2B is a
si mplified @acet ihalwaferos®t bascgdnerthiough ¢he spin msn§Rﬁemwulthe @fafezd®4 isiigan i n

Fi 2A th the SRD 02. b i t

Chis C16 crtsBaNHbEm BsbTopss L ALY Wih A79body Pt i in 4R grpe i o

raise a br 61%58&% %rﬂ?hés%eﬁ%ﬁ%a%%weruﬁﬁ éﬁ@@ﬁ%?%@ how meg?ocamaﬁ.gaon a
5710 ou

bracket 20 upper position e alr cylinder 219 has been
utilizedQt 02183ii6 emish®e bappedciated26p one tofsdi.’rdmhd' Hall iaptharagnthat othehageivaknt | ed
in the art that other equival ent drive nechan%%ns may al o be USﬁg so | ong

as the funcipginism maybpylilized sorlgRxat thedyndyen a'e@fﬁmgtaa Zsraoving thee Wl pper

20 t tL | t
ari Vos, - bel (OB HREE hefbePisaci R ET sRoR ok AR BRI DT 02 Chuck 210

(not shown in t hF}’guﬂrm\ﬁlsﬂQ)suﬂﬂlﬂeh@)artﬁnbmda f&ﬁ(bna@fvwﬁl alithe sm)modmncrm 208 ed
to remain in plane. Therefore, unlike the conventional SRD npdul es that

use the novehesmindfiguradAcwitk Kiet SRIMprasessthowl202 bewng in fhe URRBRASILON. |y

p05|t|o the e i ne the n e tL | der
215 25 15 rBORPREN ROttt ouRBEE! 2t KRRl ifEe ki o6

i nvention hagsafi¢Rilyalhe mEfUcagetﬁm@mn nidbfiteddnQf br@éltet 265 kS the per figitiohck
210 remains in place, unlike the prior art SRD nodule, the present

i nventi on eAlthought e wm@ylmﬁ@bﬂmaﬁbmcmtdﬂe@l toureike theebiackes 2001 i Bpuld be

designing a_ ¢ chu e , ce the,.chuyck 21 ot or
cown owi ¢ 11 narirEt G hlted RS At oOEF e TG Bt RES Al TS HHE
cont am nant g &g a3Ghe Hirctis! |0§tnfb'3mi thtaq)ridk@t AROuP R 85%n 16vhd 2608 tHeNuppBe
i npl enent ation, the chuck 210 of t present invention nmay be a holl ow

core chulk hesitiangs achigyed (e gadmtngqﬁmd@resewo motor, screw drives, belt drives, etc.).

Furthermore, in this embodiment, the chuck 210 (not shown in this drawing) of the
embodiment of Figure 2B is configured to remain in place. Therefore, unlike the
conventional SRD modules that use the movement of the chuck to move the wafer to the
upper or lower position, the embodiments of the present invention utilize an air cylinder 219

25 to move the SRD process bowl 202. Consequently, the present invention has several
advantages over the prior art. First, as the chuck 210 remains in place, unlike the prior art
SRD module, the present invention eliminates the problems associated with the necessity of
designing a complex chuck. Second, since the chuck 210 does not move up or down within

the SRD process bowl 202, the chuck 210 would not iatroduce contaminants and

30 particulates in to the SRD process bowl 202. In one implementation, the chuck 210 of the

present invention may be a hollow core chuck having a wafer backing plate.



28 March 2005 11 As illustrated in Figure 2B, the SRD process bow 202 is
rai sed until an upper edge of the SRD bowl 202 is engaged 1§ Mimsh200p 228
of the SRD process chanmber 218. As shown, when the SRD process bow 202 is
in the upper position, the wafer 104 is disposed slightly above the ring
226. This is advantages because as theltluid delivery ring 220 is 5 engaged
on the lip 202a of the SRD process bow 202, th% r'éng ou Ie{.l 220e' 8f t he
fluid delivery A§iHystzoe indigusm?B.ghe 8RDmE0gses bayl20¢ istaised, unifl ap YRREE G485 om

the wafer 1 uch, | i 0 Fﬁlj t4jResaL22 at
ring outIetogﬁgf‘zsgﬁ%‘)ﬁnzggq%%%a#%%glg:tggépe?%gesgf&? acebfcg%éstét\bg aIéelir)%lrg'ocessed
waf er 104. hBah, when (ROSRIN 8¢S SowiROR 6k isithipippef pdsition0the watfdrd 04 dadispeed

wi t hout touching the rinsed surfaces of the wafer 104, 10 Figure 3A i.s an

enl ar ged, silightly ahave the ring 226 e dhisdn advaniagey kecause fap thegtheid deliesry Ting 240 1920,

in accordance wi.th one. ect. ..of e _present. 4Avention 0 ifa: hi s
embodi ment , EREFdy @E?@Z%@Fc?ﬁ tlg‘fSI{&]ﬁéx‘%&ﬁﬁ %J]vale#q%g-{éyﬁn Onugtr%%%ﬂi é\p@gn |%ured
to be in a &MRESY rindf220 it bhiFpatd 1B siicRafly ARAnA forh itgwaled iRl As 2ada,
ring topwall 220b, "and a ring hollow portion underside 220c. The ring

hol | ow por tanydluishdrspkiscemieptomsupply sbeh222 & ring ogtlets 220" dopgtae@niugpate | n

one enbodi nent, _the_ri opwal | ,220b, i .defines.the tap. f f

the fluid doFsUdacy of i“??g;@%‘éé’?‘?"§“8‘6ﬁ?$°é&9%ghﬁ% % &&sﬁwa‘?wﬁﬁ%&%ﬁﬁn@
surface. Thge bbRE202W0RIRIS oleniRg He PsRNuHLER oRBRGvItQNDESENt s a parti al
cavity, defined as a slot 220f7 formed within the fluid delivery ring 220.
An openilfg def i nEiguras3Anisrdmnenlargdds singitified gosseskitivmal viewtoia@ fluiddeliveatingn of
t he hol |l ow portjon under si d% 220c and hg ri ng si.devvtl?ll Z%Qa In a like 20
manner, a hédle ideRGeRrances wath, phgy agRect Of 1BS PUesepls IYERTHg BRhR¥Rr sy ¢
surface 220, a0 tihge ol : | ot 3 ; QWPein
this Figur e'!,;'}nl S tgﬁtbglefc gﬁg‘ls‘gncﬁgwta {é‘e%f%?ﬁ?eé‘%%@ﬁi e%%{/) 1%1%5%%%8 t?ﬁ% gﬁgh he
ring inlet @Pfeiangls anth dsdefined by heaingasidewglir220a, aimgadpwllg220b, 8l a tihg héllaw d
delivery ring 220 is . caonfigured t% tfe a solid core szbruct re havi n% a
plural ity oPor§ppuadeside 22Qg bl ring ihgllaw pegiog; yndersids: 2206 4 ?éﬁ?ea{ AR BXE
shown ingth { i i } | i ikn the
Form of 3 ST 2pHhan oeg empeft, g Gyl B0C hich Bt RAIGTRUTE o
defined Dbytheiffigd deliveey ving 220329 adnfighreguto cieng dowmmadly 288 susfacconThgringd t o
be di sposed within the ring structures 220a~. In this enbodinent. a éupply
tube 222 i sundsrsige hallow paron RAGIEPIEFTHF 2 ppaheVity dsfined as palot P2y tarmed ver y
ring 220 th . j 2 o) vo E | j r of
cach of t hol et fifigloefdhoy BhEi” REodh GRAR. ia AP 2RI AIEREL
from about fdsdcieh of theatitblotv Soriéh undeisiden220s adphetiag aldewalli2atet &r a dike about

1/8 inch. 28 March 2005 ) i
20 manner, a hole defined as a ring outlet 220e’ is defined between the exit surface 220h and

the ring topwall 220b. A supply tube 222, not shown in this Figure, is to be fed into the
fluid delivery ring 220 through the ring inlet 220e.

As shown, in the configuration of Figure 3A, the fluid delivery ring 220 is

configured to be a solid core structure having a plurality of slots 220f. However, in a

25 different configuration, as shown in the embodiment of Figure 3B, the fluid delivery ring

may be in the form of a solid structure. The fluid delivery ring 220’ of Figure 3B is defined

by ring structures 220a;. A guiding channel 220f' is configured to be disposed within the

ring structures 220a;. In this embodiment, a supply tube 222 is to be fed into the guiding

channel 220f' of the fluid delivery ring 220 through the ring inlet 220e. Preferably, the

30 inner diameter of each of the ring inlets 220e and ring outlets 220e' approximately ranges

from about 1/8 inch to about 5/32 inch, with a preferable diameter of about 1/8 inch.



12 Although in the inplenentations of Figures 3A and 3B the cross-sections
of the fluid delivery ring 220 are in the formof triangl e28 Marda2sbe
appreciated by one skilled in the art that the cross-section of the fluid
delivery ring 220 may be in any shape. Furthernore, although only one
supply tube 222 is shown in Figure 3B, 2t nust be 5 appreciated by one of
ordinary skill in the art that depending on the size of the wafer

i npl enent ed or tAkhqugbde sk, implgmeniatinas Ogﬂ‘“l&lﬁ?fp?fy ang BBsthergyosprsectiens ehthsugh

h ch ..202b' s/ t i ni h, - at i £t . As
T be o hyid Seftey R0k Bitbe Rrarof SEedRi (e be NprlelfisiIP JRORIES, "
defined equgl iy &¢ Hﬁg%é B@sd-tddtion ofGhd YRIY delivegy 2. 220f maPWeSia, arjoshape.|

supply tubes 222 need to be used at the same tine, 10 and different types
of fluids chnthesngrepuititaghtanly lae sapplyusbs 28311y shotye sn EigurdePbnidimest bsn t he
application. Figure 3Cis_an,.enlarged, partjal . cross-sectional. vie f an
SRD modufe saEecEd b one,of Aipinty ShEkihmE Atk fensadhos oh e s r b 301Et |
accor dance i RIBRL Ayl RhtRE of @158 Myl HAMEM tH dabh EllinSel
enbodi rrent,%éll%}?tfqgﬁwtﬁ? e sub%%yly tubeolsgﬁggé IS faeyld to argdr%]nr?el 2(1)12?3' of

a si dewal | ZiBbsoods tanpiERRe phooesaionaithe2XRD ntndoleg Aswillbiest shownbglow, fieslaa 202¢
of the SRD process bow 202. Thereafter, t suppl. ube 222 is, .delivered
t hrough t hee’@ﬁ’&lﬁﬁél?’ogo@l‘}‘ vk WPBIYZB@SS #Stf’ﬁ% @%%P&%‘gsaf%w ﬂfob“‘[do a
ring inletg,a: | & [ '

ube 220 exidSopHie 7 O Gt O sleb OB R R RO thy SR BB
shown, 10 ongl difterd: ped of flbks suppt praddedubeahe 2&idus sppEy euteb 202 alepémdgige

continuous tube so as to inprove the integrity of the fluid supply path
t hus preveneh g applicatighr oduct i on of contami nants throughout the path.

Ho , di £f . ' t ti
i o1 connect o sHERE Sy € ARRMEERY, pafl, qrbseqlbhg) SRAENAT SR ke 200

enbodi ment Piusfritiigr ¢he3Gise aoS ealcondruous slippposett i222f he hadordumce 2Gitivabie
202b" of the SRD process bow 202 al ong the channel 202b' so as to secure
the suppl yimplerentption of the psesenhimvensionr dudhis embgdimentoiiiplly, the supRly tthlsn t o

th |, 22 ti I L 224! ' i1 hi ' | ]
2020 of Pne G B BEe sBMBel P800 % Sea VR 2R AFHLIRD bl Bk ey
of the SRD psigsmesalloN 20R%f thOSRDGrbétSs HOPEZ0ZE Mhheriftet,NBe SlppnNRbe 2024 .
The optional seal 224" may be utilized to further secure the su&;otloy&1 30 tube

wi thin the d¢iiveredlthoghtheaghanned 262 ek lip 2030k the SRPopreass bawb? ring
ot A el B Sk B 8P s o 39 e s
I nner delivery ring 220 through a ring outlet 220e'. As shown, in one embodiment, the supply
20 tube 222 is preferably a single continuous tube so as to improve the integrity of the fluid
supply path thus preventing the introduction of contaminants throughout the path.
However, in a different embodiment, multiple tube segments may be interconnected so as
to define the supply tube 222.
As shown in the embodiment of Figure 3C, a seal 224 is disposed in the bottom
25 wall 202b" of the SRD process bowl 202 along the channel 202b' so as to secure the
supply tube in its place and to prevent fluid leakage. In addition to the seal 224, an
optional seal 224' may be defined within the sidewall 202b of the SRD process bowl 202
and substantially close to the lip 202a of the SRD process bowl 202, toward the upper end
of the channel 202b'. The optional seal 224" may be utilized to further secure the supply
30 tube within the channel 202b' and to further prevent introduction of contaminants into the

spin rinsing operation.



di aneter of the supply tube 222 ranges approxi mately from about .060 inch
to about .188 inch, and is preferably about .060 inch. As 28March®004n
about 1/8 inch supply tube, the flow rate of the fluid can be

approxi mately about .7 at about 35 p.s.i. 5 The SRD nodul e 200 of the
Figure 3Cis configured to deliver fluild to the surface of the wafer 104
w t hout recontam nating the surface of the wafer 104. In the_conventi onal

SRD nodul es, thePréferably, iis the SRR meetiuipst Wilizing 3 (il SURMLY tteRe ved ethe 18Ty | 4 a

spi got di sppse ve the su ce of the. I t dr@gl ets
of the r erréﬁ*?‘fp‘%ﬁr cfaflbtﬁ? Hlpprye‘élﬁﬁ ?%%aﬁg?seapf) H H\é\%%lg af{:oc}aﬁ) gl?ou‘[tbﬁ)g 0 gg%’ctg Sa? glg \/\l(/a%? er.
I n contrastiched RTRGEMblY aBokthDED ihéh, ek, T8iin bbutt 1€ inch el tubambaflown,

the fluid delivery ring 220 is engaged on the |lip 202a of the SRD process
bow 202 suete of Hetfluideanrtieragproninaiely 2boe .7 dbewidSPisdi d del i very ring 220 is

sufficieptly dista fro e wafer 104.. The.di st anci.ng of. 104
i s achi eged as a he:g@g InEOdBF; @@Sqfﬁﬁ%ﬁgﬁr&%ﬁ]g Cgﬁﬁgﬁ%%%o‘fehy%eﬁ)%%@e%ﬁggn a
hori zontal g hERitl hiab@iEe tHRURSFh@TiR W¥fe 8040 Vin tIREcoAO&tbaAL al

plain of th@@ﬁ&femfg%th%‘ztg?h%r theot Turd del ivery ring 15 220, In
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be manufactured from different materials so long as the utilized materials are chemically

compatible so as to reduce the introduction of contamination into the SRD module (e.g.,
flouroloy, polypropylene, polyvinylidene fluoride (PVDF), polyethylene, etc.).

Figure 4A is a three-dimensional view of a fluid delivery ring 220 having a plurality

30 of ring inlets 220e and the corresponding ring outlets 220¢’ and slots 220f. In the

embodiment of Figure 4A, the ring inlets 220e and the corresponding opposing ring outlets
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one or more of the remaining pairs of ring inlets 220e and outlets 220e’.
Figure 4B is a top-view of the fluid delivery ring 220 and depicts the positions of
the ring inlets 220e, and their corresponding ring outlets 220¢' and slots 220f, in
25 accordance with one embodiment of the present invention. As illustrated, for a 300mm
wafer, in one embodiment, the inner radius Dyy of the fluid delivery ring may range from
approximately about 13.5 inches to about 4 inches, and preferably is about 13.125 inches.
Furthermore, the angle 8, which corresponds to the circular distance between the two
adjacent ring outlets 220e' as well as the two adjacent ring inlets 220e, approximately

30 ranges from about 30 degrees to about 180 degrees, and preferably is about 45 degrees.



15 220e and exit through a ring outlet 220e'. As shown, in one enbodinent,
the renmoved volune 220f 1 may have a profile substantially 28MNhech 2005t hat
of the fluid delivery ring 220. However, it nust be appreciated to one of
ordinary skill in the art that the proflle of the renoved volunme 220f~ may
have a different shape. Figure 4D-2 is & three-di nensional view of the

renoved vol une 220f1 of the slot of 20 Figure 4D 1, in_ accordance wth
anot her aspect oin Ard cpsesentipnal yiesnhel e ﬂu;dg]egﬁwmg@ﬁ@ of FighesARdis\ispisted
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volume 220f; is defined within the fluid delivery ring so as to allow the supply tube 222
(not shown in this drawing) be inserted into the fluid delivery ring 220 through a ring inlet
15 220e and exit through a ring outlet 220e'. As shown, in one embodiment, the removed
volume 220f; may have a profile substantially similar to that of the fluid delivery ring 220.
However, it must be appreciated to one of ordinary skill in the art that the profile of the
removed volume 220f; may have a different shape.
Figure 4D-2 is a three-dimensional view of the removed volume 220f, of the slot of
20 Figure 4D-1, in accordance with another aspect of the present invention. As shown, the
removed volume 220f; has a solid core and is made out of Teflon™, In a preferred
embodiment, the thickness Tyoume Of the removed volume approximately ranges from about
.125 inch to about .250 inch, and is preferably about 1/8 inch.
Although the foregoing invention has been described in some detail for purposes of
25 clarity of understanding, it will be apparent that certain changes and modifications may be
practiced within the scope of the appended claims. For example, embodiments described
herein have been primarily directed toward spinning, rinsing, and drying (SRD) wafers;
however, it should be understood that the SRD module of the present invention is well
suited for spin rinsing of any type of substrate. Furthermore, implementations described
30 herein have been particularly directed toward SRD module utilizing a 300-mm wafer;

however, it should be understood that the SRD module of the present invention is well



1. Afluid delivery nodule for use in preparing a substrate, the fluid
delivery nodule conprising: 5 a process bow designed to corz8aprch 2005
substrate to be prepared, the process bow having a bottomwall and a
sidewall; a fluid delivery ring configured to be attached to the sidewall
of the process bow, the fluid deliver ring including, a plurality of
inlet and outlet pairs being defined in the fluid delivery 10 ring, each
of the pl urssited forepinirivisag ciady sige wafer pabybsirpie; sugh debard disdis.. Hceasdiaglyeths

respective su ube ach respectiyve su tube havin .end_ that

Lor i nat o5 PEERL Ko gFiepROs PR E5tsidefoity RN wIRr il b R ®e
confi gured iheeriohes hotltb e dinditddQo tRe 8di4ilsOg CerPhicréil S URSL BetdnBdifib® wAthirtHel Ui d
delivery nodule for use in preparing a substrate as recited in claima1l,

wher ei n t hescepetandeiquivelientsind theoapipefdedickams.conpri se: a plurality of channel s
equal to_.a mher of%fupply tubes, such that the supply tubes feed through
the each®of VPHdS pBi#ed %1y of channels that lead to the plurality of inlet
and outlet pairs in the fluid delivery ring. 20 3. A fluid delivery nodule
for use in preparing a substrate as recited in claim1, wherein each end
of the respective supply tubes is generally directed toward a center
region defined by the fluid delivery ring, the center region defining a

| ocation of the substrate. 25 4. A fluid delivery nodule for use in
preparing a substrate as recited in claim3, wherein the fluid delivery
ring further conprises: a plurality of slots defined at a | ocation of each
of the inlet and outlet pairs, each slot being configured to define a path
for the respective supply tubes. 30



28 March 2005 1s 5. A fluid delivery nodule for use in preparing a
substrate as recited in claim 3, wherein the fluid deliver28Math 3008
process bowl, and the respective supply tubes are each defined froma
chemcally inert material. 5 6. Afluid delivery nodule for use in
preparing a substrate as recited in cldm 3, wherein the fluid delivery
ring has a triangul ar cross-sectional shape. 7. A fluid delivery nodul e for
use in preparing a substrate as recit€&LAIMS| aim 6, wherein the inlet and
outlet pairs are defined at opposing corners of the triangular 10
cross-sectional shape, and the outlets of the inlet and outlet pairs are

defi ned around ohe o h mers that is nost proxinate to the,cent.ar
g on BTOUM oG o lF SRTEE P ubAEE {68 S BRI, bRl T RS
recited in &niag@mgdulmlﬁis[hgt; he outlets of the fluid delivery ring are
defined around a ring dianeter of the 15 fluid delivery ring that is

| arger than a dipretess bowl deregrediis coritio. a ibstaaté laibelprphried.cthy prasdssl kowlor use
in prepari a substrate as.recited in claim 1, wherein the process bow
is confi guﬂ%ﬂ‘%ﬁ@%@gll 3“%?1?1‘@?”5& hol ding and rotating the substrate.
20 10. A fluid dehieastiveBAdshe chigudsd Be RItRMRY tHGhe sbRA Rl BRocERC! t ed
inclaim 9, wherein the chuck is configured to be fixed at a heli ght and

t he processhavduhe iflvid dedivEiyginggdclndingpve between a first position and a
oo oS O 2 i B Sl T hgheE i RSN,
10 ring, each of the plurality of inlet and outlet pairs being designed to receive a
respective supply tube, each respective supply tube having an end that terminates
at each of the outlets of the fluid delivery ring and configured to direct fluid onto

a surface of the substrate.

15 2 A fluid delivery module for use in preparing a substrate as recited in
claim 1, wherein the sidewall of the bowl further comprise:

a plurality of channels equal to a number of supply tubes, such that the supply
tubes feed through the each of the plurality of channels that lead to the plurality of inlet
and outlet pairs in the fluid delivery ring.

20

3. A fluid delivery module for use in preparing a substrate as recited in
claim 1, wherein each end of the respective supply tubes is generally directed toward a
center region defined by the fluid delivery ring, the center region defining a location of
the substrate.

25

4. A fluid delivery module for use in preparing a substrate as recited in
claim 3, wherein the fluid delivery ring further comprises:

a plurality of slots defined at a location of each of the inlet and outlet pairs, each

slot being configured to define a path for the respective supply tubes.
30



a respective seal being configured to secure the supply tubes within the
respective channels of the process bow sidewall. 28 MarcRSMAch2M0512. A
fluid delivery nodule for use in preparing a substrate as recited in claim
1, wherein the fluid is selected fromone or nore of DI water, chem cals,
and gases, each being configured to bd8supplied to a surface of the
substrate to enable the preparation. 5 13. A fluid delivery nodule for use
in preparing a subst rAafleiddeliveryimedyle fw@ﬁ%mrﬁf@arm%éﬂbﬁtﬁtqﬁef%llﬂﬁ‘sltltck@ﬁlé is a

sem conduct.pr_waf.er met hod f.aor f e
met hod con‘pﬁel"g} Fgo the ti‘r‘fg (Qlw‘?ﬁ’; e ¥ Pdo‘icﬁ%ggﬁgx?f‘%gﬁe reg&8g¥§%1¥ H]%es 51}3
surf ace, art!%cl@ﬂeﬁﬁ%:@?foﬁHﬁﬁéﬁﬁallﬂﬁeﬁ%{aﬁ@rﬁﬂ a plurality of slots Into the
under surface of the solid ring, each of the plurality of slots extending

into the solid ring and defining a sidewall proximate to the side surface

and a topwal | pr Xi ma he to uface and generatin es and
outl et hdles at ach %Elu{(ﬁcéethapmra&ilﬁ? Ps%in&rgparﬂﬁéu %uﬁ t{-ﬁteg?'?orleg ed 185*

defined int r LR ﬁ@aq}g@ml REdedidRalpsler surface and t he
outl et hol ejs)mréugg?r%ﬁggfl ned II|1énto anl i nt ercgect?oln {(i)f ?i%re topwal | and the

under surface; wherein respective inlet holes, outlet holes and slots are
configured to define th for re tubesfor deliverin deto
a region within the f gli &is @Fé’l"FVe‘F‘?‘?'ﬁ? ﬁ’é“gﬂﬂl PrepALIng:: % ascregllt‘?‘rll lﬂf am
further Coné)r\’vﬁéraﬂ tthnlgfgﬁ@bﬂtgettﬂﬁﬁs sl blkidedng @BGSIBE%WRE& {tfe faRgular

chem cally T'nert mat
10 cross-sectional shape, and the outlets of the inlet and outlet pairs are defined around one

of the corners that is most proximate to the center region.

8. A fluid delivery module for use in preparing a substrate as recited in claim
7, wherein the outlets of the fluid delivery ring are defined around a ring diameter of the

15 fluid delivery ring that is larger than a diameter of the substrate.

9. A fluid delivery module for use in preparing a substrate as recited in claim
1, wherein the process bowl is configured to enclose a chuck for holding and rotating the
substrate.
20
10. A fluid delivery module for use in preparing a substrate as recited in claim
9, wherein the chuck is configured to be fixed at a height and the process bowl is

configured to move between a first position and a second position.

25 11. A fluid delivery module for use in preparing a substrate as recited in claim
2, further comprising:
a respective seal being configured to secure the supply tubes within the respective

channels of the process bowl sidewall.



16. The method of claim 14, wherein the top side surface is a downwardly
sl oped surface that defines a delivery projection of the fl @BMaxchi2005
supplied by the fluid delivery ring. 25 17. The nethod of claim 14,
wherein the outlet holes are arranged in aring orientation at the
i ntersection of the topwall and the und&r surface of the fluid dellvery
ring such that the dianeter of the ring is larger than the di Hlfé f t he
substrate to be g epak 8uid d&b"%““’ﬂ“‘ﬁé‘?%ﬁIWHPPW“HS'HSHBS“&&?@W‘E%& vvaf er
in a nodul e uti.lizi e
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Mar ch 2005% P rocess aving a genera cu ar s

bot t om wal Imnﬁg@wml slup 1Mtt@ﬁdl|lrﬂﬂe ut)warsﬁlis}{tan‘ert@mathhéJmpmmoml | to define
a cylindrical chanber, and a plurality of channels in the sidewall

extending fromthe bottom wal | to an upper edge of the sidewall; attaching
aflud ellvery r|ng nt .he side 0 ng a
pl urali tg of su gl&doqe Ogj hli %fggn ’Igljg"?/ gﬁlﬁ?]%ra%aa\grﬁcééghgﬁﬁ?{ajﬁ ty

of ring irﬂvﬁ‘érelﬁ@l«:!:@Bétfa@élsﬁ@emﬁ:omt@“mdﬂra! ity of respective slots,
utilizing the process bow; delivering fluid to the supply tubes; and

directing fluid onto a surface of a sem conductor wafer defined within the

process bowl. 4 A method for making a fluid delivery ring, the method comprising:

generating a solid ring having a side surface, a top surface, and an under surface;

10 forming a plurality of slots into the under surface of the solid ring, each of the
plurality of slots extending into the solid ring and defining a sidewall proximate to the side
surface and a topwall proximate to the top surface; and

generating inlet holes and outlet holes at each of the plurality of slots, the inlet holes
being defined into an intersection of the sidewall and the under surface and the outlet holes

15 being defined into an intersection of the topwall and the under surface;

wherein respective inlet holes, outlet holes and slots are configured to define paths

for receiving tubes for delivering the fluid to a region within the fluid delivery ring.

15.  The method of claim 14, further comprising:

20 defining the solid ring and the tubes from a chemically inert material.

16.  The method of claim 14, wherein the top side surface is a downwardly

sloped surface that defines a delivery projection of the fluid to be supplied by the fluid

delivery ring.
25
17.  The method of claim 14, wherein the outlet holes are arranged in a ring
orientation at the intersection of the topwall and the under surface of the fluid delivery ring
such that the diameter of the ring is larger than the diameter of the substrate to be prepared.
30 18. A method for rinsing a semiconductor wafer in a module utilizing a fluid

delivery ring, the method comprising:



10 19. The nethod of claim 18, further conprising: providing a process
chanber having an upper end and a |l ower end, and a wafer p@B8tMarch200ed
therein, the lower end being configured to enclose around the process bow .
15 20. The nethod of claim 18, wherein the inserting a plurality of supply
tubes into the fluid delivery ring ut i2i zi ng the process bow, includes:

I nserting the respective supply tubes into the respective cha els d
foedi ng The o6 RGPS SRRy DOUHEEE K SIERLY F%@Eﬁééﬁwémﬂme‘va A

pairs util Ie;derﬁgm]gglp f%ﬁ‘ﬁ Ct%pbw : ﬁll-wr?é'lt? Jfa“etﬁHQQ 'ca'cﬁ{h&ﬁ ucﬂ@@%my of

conpri sing: prov e proce el'ng
confi gur ed dhanretd id tl&mlde“rauteateﬁdmg droaetht batrudw ol to amdpper edza df the eidewrallyg a
plurality of seals, each seal, being configured to secure the supply tubes

25 within the reXie g@@%@hﬁw&%pnt%cﬂﬁ%%@tm@éﬁb@ml| 22. Afluid
deliverysring fgqp. %4]@3@1 @%@ﬁ@gﬁqﬁ?hﬂ? HB‘%HJu?delIv'E!Fy a%%eJ ]?l}{ﬁhﬁr ofl 1 N9

conflgured to be a a process
del i very ridig inlepafd duslefirs 30d apltalitydf rtspeciiveisivhs titilkinl e prabssihainl;s bei ng

defined in the fluid dellverti; rn each of the pl urgﬁlty of inlet and
outlet pairs beidsjveringfhndw thosuppbienbes; andr espect i ve supply tube, each

directing fluid onto a surface of a semiconductor wafer defined within the process
bowl.
10
19.  The method of claim 18, further comprising:
providing a process chamber having an upper end and a lower end, and a wafer

portal formed therein, the lower end being configured to enclose around the process bowl.

15 20.  The method of claim 18, wherein the inserting a plurality of supply tubes
into the fluid delivery ring utilizing the process bowl, includes:
inserting the respective supply tubes into the respective channels; and
feeding the respective supply tubes into the respective inlet and outlet pairs utilizing
the slots.
20
21.  The method of claim 18, further comprising;
providing a chuck within the process bowl, the chuck being configured to hold and
rotate the semiconductor wafer; and
providing a plurality of seals, each seal being configured to secure the supply tubes

25  within the respective channels of the process bowl sidewall.

22. A fluid delivery ring for use in a substrate spin module, the fluid delivery
ring configured to be attached to a sidewall of a process bowl, the fluid delivery ring
comprising:

30 a plurality of inlet and outlet pairs being defined in the fluid delivery ring, each of
the plurality of inlet and outlet pairs being designed to receive a respective supply tube, each



28 March 2005 21 respective supply tube having an end that term nates at
each of the outlets of the fluid delivery ring and confi gur28dMarchd2008ct
fluid onto a surface of the substrate. 23. The fluid delivery ring as
clainmed in claim?22, wherein each of the respective 5 supply tubes is
configured to deliver fluid onto a surffice of the substrate in a general
direction of a center region, the center region being a |l ocation of the

substrate trespeetivesuprly e having aprgadthag fegminates glesagh of theyoutlets of therfid deliveryai m

22, wherein.the.fluid j S ng, ow , and the respective
supply tuberglgaapgcjé'ﬁlﬁ'regg ?%%&Hlflflgﬁﬁgéi Sgﬁéé%?ﬁogg’fq’l%@%?ﬁtg'rt 10 material. 25. The
fluid delivery ring as clainmed in claim?22, wherein the outlets of the

fluid delivery ring are defined around a ring dianeter of the fluid
delivery ring tH& i sThedhuiddelivirming as glaimaskia clagn 22 rwhesein sachanf dher igspsetive

d. 15 26. A fluid delivery Ei. ' bst i.nsi
b, -5 nepyesis Pyl b ARtes Bl telo aHaE 4 bR ol liielita,
a si deval |, ofaRemBAdeEiSh 46 ceffRPregiofl BBIAE Aldcidhl JFene sabstalapBe plepivedl | ; 20 a

plurality of inlet and outlet pairs, the inlets being defined between the
sidewal | and the underside and the outlets being defined between the
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25.  The fluid delivery ring as claimed in claim 22, wherein the outlets of the fluid
delivery ring are defined around a ring diameter of the fluid delivery ring that is larger than a
diameter of the substrate to be prepared.
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26. A fluid delivery ring for use in a substrate rinsing module, the fluid delivery
1ing comprising:

a triangular structure having a sidewall, an underside, and a generally circular shape
topwall;

20 a plurality of inlet and outlet pairs, the inlets being defined between the sidewall and
the underside and the outlets being defined between the underside and the topwall, each inlet
and outlet pair being configured to receive and secure a plurality of respective supply tubes,
wherein each of the respective supply tubes is configured to terminate at each of the respective
outlets and to deliver fluid on to a surface of a substrate to be prepared.
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27.  The fluid delivery ring as claimed in claim 26, wherein the fluid delivery ring

is constructed from a chemically inert material.

28. A fluid delivery ring as claimed in claim 26, wherein the inlet and outlet pairs
30 are respectively defined between the sidewall and the underside and the topwall and the
underside, symmetrically.



27. The fluid delivery ring as clainmed in claim26, wherein the fluid
delivery ring is constructed froma chemcally inert nmateri28Maeth 2085f | ui d
delivery ring as clained in claim?26, wherein [he inlet and outlet pairs
30 are respectively defined between the sidewall and the underside and the
topwal | and the underside, symmetrical®y. 28 March 2005 22 29. A fluid
delivery ring as clainmed in claim26, further conprising: a plurality of
slots defined within the triangular structure, each of the respective slots
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a plurality of slots defined within the triangular structure, each of the respective slots

being defined between each of the inlet and outlet pairs and on the underside of the

S triangular structure.



