WAFER POLI SH RING BACKGROUND COF THE I NVENTION 1. Field of Invention
The invention relates to wafer polishing devices and nore
particularly to a wafer 5 polish ring with inproved characteristics.
2. Description of Related Art Typically, sem conductor devices are
manufactured by formng a plurality of l|ayers of material on a

sem conductor substrate !called a wafer), and patterning these

| ayers to formthe desired el edWAFERIPQId8HRING(e. g., transistors,
capacitors, etc). 10 However, there are many irregularities and

def ect s t hAAEKGBOUND ODRdHEIYYENTYPNEN of the wafer. For exanple, the
various process |layers forned at the edge region of the wafer nmay
not adher e VBl &fdIen#i?d may be too thick or too thin. Further, in
the edge regiqgns. of the wafer, process |layers nmay be stacked on
previ ous | ayer $eWeRTiQThieEes Reypfar ROlShiAg JRHSRS ?ﬂdé%mﬁr%‘é%‘ y &3 8M&feray
be onl artjally formed nd removal of process 15 | ayers may be -
incorrp?/g![oe.po g‘évﬁﬁ‘dm%%g 3/2FELHH/? in holes being formed in the

| ayers, ther j i e anount of contam nants that nmay
interfere %?Eyctrfﬁg&{grr%?\éﬁ}g% Hre of sem conductor devices. Such

irregulariti egygpdydelachbsq /By MviRs SBURSNGEAGKS W%rm’i’%y a%lQﬂ%ﬁ@%fﬁ
y of er

fromthe edge fegli on of the wafer into the main bo he wa

during subsgareditnERe 68 sisBeihdtider WBERste (FHNEJ bMWY Al ipbit@ingMtkse
defects 20 that may occur at the edge region of a wafer nay occur for

the fol | owmaygrsr @asems thd rRiebirghele2teer abutss [P¢.0C arSeBtdigr adakiors, etc).
encountered in sem conductor manufacturing, there is always sone
t enper dbur élowarvérathesnaracnaoy srréduiarivas end dafhets ¢hat eaisi ttheoedgemayiobef the
greater at the wafer's outer edges where cooling and heating may
wafer. For example, the various process layers formed at the edge region of the wafer
may not adhere very well and may be too thick or too thin. Further, in the edge regions
of the wafer, process layers may be stacked on previous layers with which they are
incompatible, process layers may be only partially formed, and removal of process
15 layers may be incomplete. These problems may result in holes being formed in the
layers, thereby increasing the amount of contaminants that may interfere with the
manufacture of semiconductor devices. Such irregularities and defects may also
cause cracks that may propagate from the edge region of the wafer into the main body
of the wafer during subsequent processing of the wafer. The irregularities and defects
20  that may occur at the edge region of a wafer may occur for the following reasons:

In high-temperature processes normally encountered in semiconductor
manufacturing, there is always some temperature variation across the wafer. These
variations may be greater at the wafer'siouter edges where cooling and heating may
occur more rapidly. Additionally, repeated touching and handling of the wafer during

25  manufacturing operations is another reason that irregularities and defects may occur

at the wafer's edge. The edge of the wafer may also contain a variety of defects due to



occur nore rapidly. Additionally, repeated touching and handling of
the wafer during 25 manufacturing operations is another reason that
irregularities and defects may occur at the wafers edge. The edge of
the wafer nay al so contain a variety of defects due to 1 various
process steps. For exanple, the edge of the wafers nay sonetinmes be
subj ected to clanping during various process steps. This clanpi ng may
| eave mar ksariousngtecddsostsps. Ffaackampte, Sl atighes toe walies | ayessmatméh e
edge of the wafer. Problens and defects discussed above are even
mor e t r oubbelgesied tsclirepite detingsyariess precEsseaps dhdudanoping enaly deye resrbsre
smal ler. Typically, smaller feature sizes require cleaner

manuf act ur If‘ﬁ'g”*@rﬁﬁl PraftretitssTat¢hes on they mypigradéte edgeceitanriearfirsblpmsang
manuf act uri ng envi ronnent must be reduced. This in turn requires that
all potent P%fgcsséﬁi?%d of PRGN L EH GYERt B10TG H&L@Jﬁsﬂﬁ‘et RS s EaBI$Yi TSI RY
at the fers. edge
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conprising a corres ing coupling surface conplinmentari
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advant ages of the invention wl becone apparent fromthe follow ng
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10 exists.
SUMMARY OF THE INVENTION
It is therefore one object of the invention to provide a ring for polishing wafers
comprising an annular main unit comprising a coupling surface; and an annular
polishing unit comprising a corresponding coupling surface complimentarily secured
15  to the coupling surface. |
The above and other objects, features and advantages of the invention will
become apparent from the following detailed description taken with the accompanying -
drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
20 FIG. 1 is a perspective view of a wafer polish ring according to a first preferred
embodiment of the invention;
FIG. 2A is an exploded view of the wafer polish ring shown in FIG. 1 viewing from
an angle above;
FIG. 2B is another exploded view of the wafer polish ring shown in FIG. 1 but
25  viewing from an angle below;

FIG. 3A is a cross-sectional view showing the main unit and the polishing unit



20 FIG 1 is a perspective view of a wafer polish ring according to a
first preferred enbodinent of the invention: FIG 2A is an expl oded
view of the wafer polish ring shown in FIG 1 viewng from an angle
above; FIG 2B is another exploded view of the wafer polish ring
shown in FIG 1 but 25 viewing froman angle below, FIG 3Ais a
cross-sectional view showng the main unit and the polishing unit -G
accor di ng tocadisg tom deqond fperfereet enbaltinemntf thef intdréion;nventi on; FIG 3B
is aviewsimlar to FIG 3A showi ng the assenbled nain unit and

pol i shi ng uni FIGf3EIGa Ay $nitar WAFIGs SAnshewih @ desd agseavbleth owiimgnit rend
main unit and the polishing unit 5 according to a third preferred -
enbodi ment Peshingenit®fEWE B6h; FI G 4B is an expl oded perspective view

of the engage in unit and polishing unit of FIG 4A to be . _
f ast ened by o%ﬁg‘g‘f/{l & pnupRiqaey \G?Wﬁﬁ‘agfm Beoed upf @ndsthegpogishing unit

[ ' f_a. waf [ish.rin or di.. f h
br of or 81 SETSUEY AL T TR FOBMET BRI EG $ is A
breforred  enbaai BnE P PieP Pho B4 BRI Ehaitel o Lk ik poisping

dameged poljghr méga.Azté,%%Tfééﬂsﬁéa BESEB T MiYor Ihdpel | ON Referring

to FIGS. 1, 2A an ~a wafer polish ring” 1l in accor ance wth a
first preferred saohodidpebiveQfied Bea iWBle BbIPTiNgUMREIdFR%o bITSurfobleRiMend

- conponents as 15 discussed in detail bel ow
embodiment of the invention; and
10 FIG. 6 is a perspective view of a wafer polish ring according to a fifth preferred
embodiment of the invention showing a replacement of the damaged polish pad.
DETAILED DESCRIPTION OF THE INVENTION
Referrjng to FIGS. 1, 2A and 2B, a wafer polish ring 1 in accordance with a first
preferred embodiment of the invention comprises the following components as
15  discussed in detail below.
A main unit 11 is of polymer formed by injection molding or metal formed by
- molding. The main unit 11 comprises an annular top surface 11A including a plurality
of equally spaced holes 111 to be operatively secured to a polishing head of a
chemical mechanical polishing (CMP) device so that they can be actuated as a whole.
20 The main unit 11 further comprises an annular bottom surface 11B including an
annular flat 112 along an inner edge, an annular flange 113 along an outer edge of the
flat 112, a plurality of equally spaced threaded holes 114 on the joining edge of the flat
112 and the flange 113, and a plurality of fasteners 115.
A polishing unit 12 is of polymer of wear resistant (e.g., PPS (polyphenylene
25  sulfide) or PEEK (polyetheretherketone)) formed by injection molding. The polishing

unit 12 comprises an annular top surface 12A which includes an annular riser 122 an



A min unit 11 is of polymer formed by injection nolding or netal
formed by nmolding. The main unit 11 conprises an annul ar top surface
11A including a plurality of equally spaced holes 111 to be
operatively secured to a polishing head of a chem cal mechani cal
polishing (GNMF) device so that they can be actuated as a whole. 20
The main unit 11 further conprises an annul ar bottom surface 11B
i ncl udi ng amer adgwyltles rifdrait22 Iikthgashangd abmplimertadiy e theaat anud plurdiityasfge
113 along an outer edge of the flat 112, a plurality of equally
spaced t hr eacill shatesguidehotas tHeagbhanimge eldyB4dfextendinpltangentially azafdrt
the flange 113, and a plurality of fasteners 115. A polishing unit 12
i s of pol yAENes andaan reslas flaint23(adony an mper ¢4us! of prrefisaArdgeé. Trpsslot 1241
sul fide) OF PEEK ( pol yet her et her ketone%%, fornmed by injection nolding.
The pol i shi'AY any¢jlerog '%%“T’Fp?‘?"&%”s Hif e Ingr”'l”oﬂ)z JUthes ce@mPriaghec Rolish
i ncludes an annul.ar, riser 122 an 3 inner edge, the_ri 122 being
shaped. SonBrTHEnER Pl S B0 TRE PUPOISPPRs i T 4TH 79726F | ZBqual |y
spaced gui de ho 4 [ l,.241. i

n\ é es.%m%%/ hhlgqgaerhgél 12%8% a;%rt?atllx Srlgéélpﬁ)&g@ggg%doholes 114 to

tangentially a Short stance; n an ar ng an
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portion. The polishing unit 1 urther conprises a surface

12B for wahRutHahheskirRpdHdiRABRSIOPRAS I £ ThBRchOBS BEdaGRr 175 sl(iigj'htly
assenbly, the fasteners 115 are partially driven into the threaded

hol es 114 t@allsewdiiRe bhigs abie 104 1b a8 tg@ppdseriadinbrireenhd factehead 5akn
each fastener 115 and the nouth of the corresponding threaded hol e
114. The hbadugfedtithé&asteastsehenk iblbe uspes haghw byrtios nithk efot t Péinartdis lgad de
hol e 124 so as to dispose therein. Further, the fastener 115 can 10
be pushed inothe dgvesreniargeds peitien phthersiotU@der Amarresw, gy maiorungf11targl e ot
1241 and its head in the |ower enlarged portion of the slot 1241. As
a result, PHisShipgiuritdRiafe Secukaddopsier.
Referring to FIGS. 3A and 3B, a wafer polish ring 1 in accordance with a second
preferred embodiment of the invention is shown. The characteristics of the second
15 preferred embodiment aré detailed below. The fasteners 115, the threaded holes 114,
the holes 124, and the slots 1241 are eliminated. Instead, the bottom surface 11B
including the flange 113 and the flat- 112 is secured to the complimentarily shaped top
- surface 12A including the riser 122 and the flat 123 by means of adhesive (e.g., epoxy
resin) 2.
20 Reférring"to FIGS. 4A and 4B, a wafer polish ring 1 in accordance with a third
preferred embodiment of the invention is shown. The characteristics of the third
preferred embodiment are detailed below. The fasteners 115, the threaded holes 114,
the holes 124, and the slots 1241 are eliminated. Instead, the top surface of the
polishing unit 12 is provided with a plurality of equally spaced dovetails 121 and the

25  bottom surface of the main unit 11 is provided with a plurality of equally spaced

corresponding cut-out spaces 116. The dovetails 121 and the cut-out spaces 116 are

4.



polishing unit 12 are secured together. Referring to FIGS. 3A and 3B,
a wafer polish ring 1 in accordance with a second preferred

enbodi nent of the invention is shown. The characteristics of the
second 15 preferred enbodi nent are detail ed bel ow, The fasteners

115, the threaded holes 114, the holes 124, and the slots 1241 are

 elimnated. Instead, the bottom surface 11B including the flange 113

and t he fl atigrktZaridserpeged @idh tact dteercand fonfermt ahadey sphagedith cqm be filled
surface 12A including the riser 122 and the flat 123 by neans of
adhesi ve (evitg.a plepbiypf shregsi ih)ocks 1byResation. Ag atrosi, 8. mdiA vaitd1 48] the
wafer polish ring 1 in accordance with a third preferred enbodi ment
of the i nv@atishee §ndt ‘PArsasecureretoghi@pact eri stics of the third
preferred enbodi nent are detail ed bel ow. The fasteners 1'15, the

t hr eaded hol eSe{EN9 ¢ G RoP @farnplishngd t'hia aseeidanaswith 3 fgurth preferred
el imnated. |nstead, .the top surface of th ol i shi unit 12 is

o ov ded wePHAMS AN [VERiogqaaneyn e it Sheab Rar i b8 ToliiPiEress
bottom surf i i i S i i th,. ural i .
cqual 'y spanaaniest i BBk Bdy thel il Qtholl Miihets bhteilgr
and the cut.: 6. ak: : I n 1

ot her so atgqg%ryf %p%%ggﬁgﬁdsﬁ;ggsegﬁ\}m%{ gg‘gggf’ g%eiﬁl %ggg.mq% rfg@aa‘a]’acent
plurality ebishapgshsbl ocks 117 by insertion. As a result, the main
unit 11 and the polishing unit 12 are secured together. Referring to
FIG 5, a waf @efqpohd ShFIG. g alwhfer e Gied 6 enWckhrdandouith b prreperdred
5 enbodi nent of the invention is shown. The characteristics of the

f ourt h 1pr eketbpdichenemibdick merhtiar & diedvan.| B bedraveridite qfolhi sfifths prefeace
12B is divided into a plurality of equally spaced polish sections
with a gaper@sdifrgnhes dséaikedaloanyhe pelishdidaent2B is provided with a plurality of

equally spaced polish pads 126 secured thereto by means of adhesive or any other
fastening means known in the art. Hence, any worn polish pad 126 can be replaced
with a new one.

15 While the invention has been described in terms of preferred embodiments, those
skilléd in the art will recognize that the invention can be practiced with modifications

within the spirit and scope of the appended claims.



polish sections, Referring to FIG 6, a wafer polish ring 1 in
accordance wth a fifth preferred 10 enbodi nent of the invention is
shown. The characteristics of the fifth preferred enbodinent are
detail ed bel ow. The polish surface 128 is provided with a plurality
of equally spaced polish pads 126 secured thereto by neans of
adhesive or any other fastening nmeans known in the art. Hence, any
wor n pol i sSWHAT IS 2E6AtMEBEDI®: repl aced wth a new one. 15 Wiile the

i nvention has been described in ternms of preferred enbodi nents, those
ski |l | ed i n 1t hé\ rinotfompdlishing watpns e@nprisitg: t he i nventi on can be practiced
with nodifications wthin the spirit and scope of the appended

clai ms. -5 WHAT ansuler RpEDIt|(E,) cempasipg ﬁgomimgpurfawm%) Aed ers
conprising: an annular main unit (11) conprising a coupling surface
(11 B); and aﬁ”&ﬁ‘ﬁﬁ'?éﬁ’°'1§6‘f‘9§ﬂ¢ fiep) ewwrw('rigza CREGIRIPNENH 6OUPlIBS PYERSE et Ing
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118 CONPri &2 0o ?rwhergi%t caul % % r%rre i annular flat
LA nd siteR ST gpp ?
e o1dy 1 oo L st
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of the fla I ange rality fasteners

(115); whereion é;h@rai}r o‘F@&tﬁa%BBMdQSre‘é@é@hél@sg(ﬁh!Mrﬁﬁ@ é&léﬁﬁkdwmﬁé f&s
an annul ar riser 22) an inner edge, the riser bei ng shaped

conpl i ment afr2)) yarido tlﬁéleﬂafnbat (1031 23nd & Qiwe@yi by fé&erﬁwa(hiso wrasigdthe
gui de hol es (124) each having a slot (1241) extending tangentially,
and an 10 4correspond|ng coupling surface (12A) comprises an annular riser (122) an inner edge,
the riser (122) being shaped complimentarily to the flat (112), a plgrality of equally
spaced guide holes (124) each having a slot (1241) extending tangentially, and an
annular flat (123) along an outer edge of the riser (122), the slot (1241) having an
enlarged portion toward the bottom; and wherein the fasteners (115) arre partially
15 driven into the threaded holes (114) to secure thereto with a gap formed between the
head of each fastener (115) and the corresponding threaded hole (114), the head of
- the fastener (115) is smaller than the guide hole (124) so as to dispose therein, and
the fastener (115) is adapted to fasten its head in the enlarged portion of the slot
(1241).
20 3. The ring of claim 1, wherein the coupling surface (11B) is secured to the
corresponding coupling surface (12A) by means of adhesive (2).
4. The ring of claim 1, wherein the top surface of the polishing unit (12) is provided
with a plurality of equally spaced dovetails (121), wherein the bottom surface of the
main unit (11) is provided with a plurality of equally spaced corresponding cut-out
25 spaces (116) aligned and engaged with, and further comprising a plurality of shaped

blocks (117) each adapted to securely insert into a space formed by the dovetail (121)
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annul ar flat (123) along an outer edge of the riser (122), the sl at
(1241) having an enlarged portion toward the bottom and wherein the
fasteners (115) are partially 15 driven into the threaded holes (114)
to secure thereto with a gap forned between the head of each
fastener (115) and the corresponding threaded hole (114), the head of
the fastener (115) is smaller than the guide hole (124) -so as to
di spose t heneéihe, coansboriding duastitempetce (1145) i s adapted to fasten its
head in the enlarged portion of the slot (1241). 20 3. The ring of
claim 1, wheréha rinbeof cipl i, mgesain fitaee pol{shibB) uniits(18 p tuthed ceroprisiee a polish.
correspondi ng coupling surface (1 2A) by neans of adhesive (2). 4.
The ring ofurdcai(idB),orrpgitecha coresPPRYngG aPUr4te swface&24ol i shi ng uni t
(12) is provided wth a plurality of equaII{ sgaced_doveﬁails ﬂ121),
wher ei n t h& bdbe 6/ gfm'@c‘gwafer%@e PrESHEUTAFE (1@P1 1S Arevidadovithi aluialitnefa
plurality of ual |y spa correspondi ng cut-out 25 spaces (116)
LRI G

al i gned d further conprising a plurality of
shaped bl ock 117) ch apt o.securely. insert into space
Tored by {ne HebEkFRY 51 {RLECarbiedic BB oo hotheie? st Sz
(116). 5, ' i j\n the polishing unit (12)
further coggﬁ?ggﬁgggégﬁ*gﬂgﬂéﬂ?%%ggﬂ?lzB) opposite the correspondi ng
coupling surface (12A), 6. The ring of claim5, wherein the polish
surface (12B) is provided with a plurality of 5 equally spaced gaps

(125). 7. The ring of claimb5, further conprising a plurality of
equal |y spaced polish pads (126) forned on the polish surface (12B)
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