WAFER CLAMPING RING This invention relates to a wafer clamping ring, and more particularly
to a wafer clamping ring having an annular base wall provided with a plurality of first 5 spacing pads
and a wafer confining wall provided with a plurality of'second spacing pads for spacing an edge of a
wafer from the annular base wall and the wafer confining wall. Figs. 1 to 3 illustrate a conventional
wafer 10 clamping ring 10 that is used to cooperate with a wafer pedestal 18 (see Fig. 3) to clamp an
edge of a wafer 16 for subsequent processing, such as vapor deposition, sputtering deposition, etc.
The wafer clamping ring 10 includes awapmgardasaiwaliddd haying an inner edge 15 111, a plurality
of circular positioning walls 112 extending axially from the annular base wall 11, and a circular wafer
confining wall 12 exteAdingaxialysfront the ammllaribase wall Masdbahlatthe mapnutar base wvall 11 has
a clamping part 13 extending from the wafer 20 confining wall 12 to the inner edge 111 and
cooperating with thé'wafér &érifining Wwaft 12 1o Héfife %A AEcormmédHting Space 1 @& Ej. 3) for

receiving the edn?e of th Waf%ralg. Wh? received igérgleggq&mgno ace 101, ?%edge,of the

. ats 1 €
wafer 16 is subs aan%g]@ fin"contact with the wafer confining Wallpflzl.l‘f%e é]é‘rﬁp?ng p&rf I3 has a

plurality of tongues 14.profryding radially fram the inper-edge 111, andis pravided with a plurality 2 of

spacing pads 15, each of which has a portion protruding from arespective one of the tongues 14.
In use, referring oL kig.=3. theywafer 46 isplaceden-the wafer pedestal 48.sfellowed:by digpasing the

wafer

of a wafer frcom the annular base wall and the wafer
cenfining wall.

Figs. 1 to 3 1llustrate a conventional wafer
10 clamping ring 10 that is used to cooperate with a wafer
pedestal 18 (see Fig. 3) to clamp an edge of a wafer
16 for subseqguent processing, such as vapor deposition,
sputtering depositiocn, etc. The wafer clamping ring
10 includes an annular base wall 11 having an inner edge
15 111, a plurality of circular positioning walls 112
extending axlally from the annular base wall 11, and
& circular wafer confining wall 12 extending axially
from the annular base wall 11 so that the annular base
wall 11 has a clamping part 13 extending from the wafer
20 confining wall 12 to the inner edge 111 and cooperating
with the wafer confining wall 12 to define an
accommedating space 101 (see Fig. 3) for receiving the
edge of the wafer 16. When re;eived:ﬂzthe accommodating
space 101, the edge of the wafer 16 i1s substantially
25 incontact with thewaferconfiningwall 12. The clamping
part 13 has apiurality of tongues 14 protruding radially

from the inner edge 111, and is providedwith a plurality

[



5 clamping ring 10 on the edge of the wafer 16 and then securing the wafer clamping ring 10 to the
wafer pedestal 18 so as to clamp the edge of the wafer 16 between the wafer clamping ring 10 and the
wafer pedestal 18 for subsequent processing. 10The conventional wafer clamping ring 10 is
disadvantageous in that, during deposition, deposits 17 (see Fig. 3) on the wafer 16, are likely to enter
and accumulate in a clearance between the edge of the wafer 16 and the wafer confining wall 12,
which results 15 in undesired sticking of the edge of the wafer 16 to the wafer confining wall, which in
turn can cause the waferris to:break white beéingrenhoved frem the wafel pedestal-18: Therefore, an
object of the present invention 20 is to provide a wafer clamping ring that can overcome the aforesaid
drawback asséé&iated dvith e frior art SACCoFdint’ to HHe preseri ihwéntioh, there is provided a wafer
clamping ring adapted to be dlspo§$§Fon tog_ gf @Owgfer peglesttaj to clalg] an %dge of flnwaf r25

against the wafer pedéévfalil. The w égnlipmg ring ééjrhprlses:ié% drinular base wall incluc ing inner

and outer edggﬁ, @ﬂ%%%@@? 988@4@%@%@? ,e%llowed by disposing thewafer

5 clamping ring 10 on the edge of the wafer 1% and then

securing thewafer clamping ring 10 to the wafer pedestal

18 so as to clamp the edge of the wafer 16 between the

wafer clamping ring 10 and the wafer pedestal 18 for
subsequent processing.

10 The conventional wafer clamping ring 10 1is

disadvantageous in that, during deposition, deposits

17 (see Fig. 3) on the wafer 16, are likely to enter

and accumulate in a clearance between the edge of the

wafexr 16 and the wafer confining wall 12, which results

I3 in undesired sticking of the adge of the wafer 16 to

the wafer confining wall, which in turn can cause the

wafer 16 to breal while keing removed from tThe wafer

pedestal 18.

Therefore, an object of the present invention

20 is to provide a2 wafer clamping ring that can overcome

the aforesald drawback associated with the priocr axrt.

According to the present invention, there 1s

provided a wafer clamping ring adapted to be disposed

on top of a wafer pedestal to clamp an edge of a wafer

25 against the wafer pedestal. The wafer clamping ring

comprises: an annular base wall including inner and

outer edges, and a clamping part, the inner edge



defining a central opening for exposing the wafer to a processing environment, the clamping part being
annular and extending radially outward from the inner edge to a distance; an annular wafer confining
wall 5 extending axially from the annular base wall around the clamping part, the wafer confining wall
forming a corner with the clamping part, which defines an accommodating space for receiving the
edge of the wafer; a plurality of spaced apart first spacing pads, each 10 of which protrudes axially
from the clamping part into the accommodating space; and a plurality of spaced apart second spacing
pads protrudingeradialiyrfrom thewaferconfiniag waitinfe thesacgemmedating space: én-drawings
which illustrate embodiments of the 15invention, Fig. 1 is a perspective view of a conventional
wafer clamping rifg;c < € sFg."20s & bations Vigvief the cofventionaliwafércclanipirig ring120Fig. 3 is a
fragmentary sectional view of the conventional wafer clamping ring securing an edge of a wafer to a

wafer pedestdf;” ¥ + Fig 248 & Fér§pettivevibhOf the first preféifdaernbstimentof & Wafer
clamping ring aggordipgto,thg 2epresent inveqtion:, ,,, Fig- 3 is @.hottom view of the irst referred
embodiment;
) extending axlally from the annular base wall around
the clamping part, the wafer confining wall forming
a corner with the clamping part, which defines an
acceommodating space forreceiving the edge of thewafer;
a plurality of spaced apart first spacing pads, each
10 of whichprotrudes axially fromthe clamping part into
the accommodating space; and a plurality of spaced
apart second spacing pads protruding radially from
Tthewaferconfiningwall intothe accommodating space.
In drawings which illustrate embodiments of the
15 invention,
Fig. 1 is a perspective view of a conventional
wafer clamping ring;
Fig. 2 is a bottomview ¢f the conventional wafer
clamping ring;
20 Fig. 3 is a fragmentary sectional view of the
conventional wafer clamping ring securing an edge of
a wafer to a wafer pedestal;
Fig.4di1lsaperspectiveviewofthefirstpreferred
embodiment of a wafer clamping ring according te the
25 present invention;
Fig. 5 is a bottom view of the first preferred

embodiment;



4 Fig. 6 is a fragmentary top view of the first preferred embodiment; Fig. 7 is a fragmentary
sectional view of the first preferred embodiment taker) along line VIl -VII 5shown in Fig. 6; Fig. 8 is
a fragmentary sectional view of the first preferred embodiment taken along line VIII -VIII shown in Fig.
6; and Fig. 9 is a perspective view of the second 10 preferred embodiment of the wafer clamping
ring according to the present invention. Before the present invention is described in greater detail
with reference to the accompanying preferred embodiments, it should be noted herein that 15 like
elements are denoted by the samesretereénce numerals throughoutithe disclasuren &igsi4 to8 illustrate
the first preferred embodiment of a wafer clamping ring 100 according to the present invention. The
wafer clamping ¥ing $00-20s ai&pted toebetdisposed on top of a wafer pedestal 18 (see Figs. 7 and

8) to clamp an edge of a wafer 16 against the wafer pedestal QS% and mcludes an _
ig. 7 1is  a fragmencary s ionai view cof tThe

first preferred embodiment taken along line VI-VI
5 shown in Fig. ©;
Fig. 8 is a fragmentary sectional view of the
first preferred embodiment taken along line VI -VI
shown in Fig. 6; and
Fig. 9 1s a perspective view of the second
1¢ preferred embodiment of the wafer clamping ring
according to the present invention.
RBefore the present invention 1s described in

o
i

greater detail with reference tc the acceompanying
preferred embodiments, it should be noted herein that
15 like elements are denoted by the same reference

numerals throughout the disclosure.

El’f

Figs. 4 to 8 illustrate the Ifirst preferred
embodiment of a wafer clamping ring 100 according to
the present invention. The wafer clamping ring 100
20 is adapted to be disposed on top of a wafer pedestal
18 {see Figs. 7 and 8) to clamp an edge of a waier
16 against the wafer pedestal (18), and includes: an
annular base wall 2 including inner and cuter edges
21, 22, and a clamping part 23, the inner edge 21
25 defining a central opening 210 for exposing the wafer
16 to a processing environment, the clamping part 23

being annular and extending radially ocutward from the



annular base wall 2 including inner and outer edges 21, 22, and a clamping part 23, the inner edge 21
25 defining a central opening 210 for exposing the nger 16 to a processing environment, the clamping
part 23 being annular and extending radially outward from the S inner edge 21 to a distance; an
annular wafer confining wall 4 extending axially from the annular base wall 2 around the clamping part
23, the wafer confining wall 4 forming a corner with the clamping part 23, 5 which defines an
accommodating space 201 for receiving the edge of the wafer 16; a plurality of circular positioning
walls 52, 53, 54ncoaxiatly dispbsedarmundtheaxisy(X):0f the annutar basé avall-2 ard.extenging axially
from the annular base wall 2 at positions 10 between the wafer confining wall 4 and the outer edge 22,
one of the positiohihg W% 53 beihg forméd with & plufdlily of seredvHoles®1 ferfastefifg the wafer

clamping ring 100 to the wafer pedestal 18; aplurality of ced apart first spacing pads 7, each of
which. 15 profrud®s &ty froht the Liafibing par 23 intd the accommicdating Space 267 hd a

plurality of spaced apart secopd spacing pads,& prolryding ragially.from the wafer confining walld into
. pacing pads el

the accommodating space 201. 20The clamping part 23 of the annular base wall'2 has a plurality of
tongues 231 protruding eadially: and inwardhyrfropnthe inngr egdge-21, Bach efthesfirst spaging pads 7

has a portion 71 extending to the respective one of the tongues 231. The first spacing
the edge of the wafer 16; a plurality of circular
positioningwalls 52, 53, 54 coaxially disposed around
the axis (X)) ¢f the annular base wall Z and extending
axially from the annular base wall 2 at positions
10 between the wafer confining wall 4 and the outer edge
22, one of the positioning walls 53 being formed with
a plurality of screw holes 51 for fasfening the wafer
clamping ring 100 to thewafer pedestal 18; aplurality
of spaced apart first spacing pads 7, each of which
i5 orotrudes axially from The clamping part 23 into the
accommodating space 201; and a plurality of spaced
apart second spacing pads 8 protruding radially from
thewaferconfiningwall 4 into the accommodating space

201.

20 The clamping part 23 of the annular base wall
Z has a plurality of tongues 231 protruding radially
and inwardly from the inner edge 21. Each of the first
spacing pads 7 has & portion 71 extending to the
respective one of the tongues 231. The first spacing

25 pads 7 are equiangularly spaced apart from each cther
around the azxis (X)) of the annular base wall 2.

The secon spacing pads 8 are eguiangularly



25 pads 7 are eguiangularly spaced apart from each other around the axis (X) of the annular base wall
2. The second spacing pads 8 are equiangularly 6 spaced apart from each other around the axis (X)
of the annular base wall 2. In this embodiment, each of the second spacing pads 8 has a first end 81
that is disposed adjacent to the annular base wall 2 and that 5 meets an end 72 of e respective first
spacing pads 7. Each second spacing pad 8 is disposed at the same angular position as the
respective first spacing pad 7 around the axis (X), and cooperates with the respective first spacing
pads 7 to forns aa tssHapedl0spdcert e &abh sécond spacingpad G fartlier has a%¥ecant end 82
opposite to the first end 81, and a clamping surface 83 extending from the first end 81 to the second
end 82 and addpted btontaét thé 8dge’ 6gtl%e wafer 16 TheSragiaPdiStaAce™ (1) befeenthe clamping
surface 83 of each second spacing pad 8 and the axis (X) of the.annular base.wall 2 is gradually
increased fror%?flﬁe ﬁr%tceon%cglstgv%éga five geacéﬁd %ng1 %2%) As éte égn%éqﬁenn%e,gﬁel%%r‘ftggctlasfea

between the clamping.2Q;surface 83 and the edge gf the wafer 16 can be cgnsiderally.reduced. The
wafer confining wall 4 has a connecting end 41 connected to the annular base wall 2, a free end 42
opposite $o thg gernecling endidy, andaninBer-« spective first spacing pads

7. Each second spacing pad 8 is disposed at the same

angular position as the respective first spacing pad

7 around The axls (X}, and cooperates with the

respective first spacing pads 7 te form an L-shaped

10 spacer.

Fach second spacing pad 8 further has a second
end 82 opposite to the first end 81, and a clamping
surface 83 extending from the £irst end 81 to the second
and 82 and adapted to contact the edge of the wafer

15 l6. The radiai distance (ri) between the clamping
surface 83 o0of each second spacing pad 8 and the axis
(¥) of the annular base wall 2 is gradually increased
from the first end 81 fToward The second end 82. As
a consequence, the contact area betwesen the clamping

20 surface 83 and the edge of the wafer 16 can Dbe
considerably reduced.

The wafer confining wall 4 has a connecting end
41 connected to the annular base wall 2, a free end
42 opposite to the connecting end 41, and an inner

25 surface 43 extending from the connecting end 41 to

the free

0]

nd 42. Each second spacing pad 8 protrudes

1

nward from the inner surface 43 of the watfer

[...J -
o

radially



25 surface 43 extending from the connecting end 41 to the free end 42. Each second spacing pad 8
protrudes radia inward from the f er surface 43 of the.wafer 7 confining wall 4. The radial distance (r2)
between the inner surface 43 and the axis (X) of the annular base wall 2 is gradually increased from
the connecting end 41 toward the free end 42. 5Referring to Figs. 7 and 8, in combination with Fig. 4,
the wafer 16 is placed on the wafer pedestal 18, followed by disposing the wafer clamping ring 100 on
the edge of the wafer 16 and then securing the wafer clamping ring 100 to the wafer pedestal 18 to
clamp the 10 edgefof therwafer 16 bétween:=the=wiafer clamping: ring=100-ahd:the waferpedestal 18 for
subsequent deposition processing. With the use of the second spacing pads 8, except the regions
where the secbhd: Spaciiypads are presint, riost part-6f tHelcle@ranced ediicen tiewafef €5
confining wall 4 and the edge of the wafer 16 are enlarged so that the deposits 17 11 not easily

accumulate aftfget stuciCindthé Blddrande dlhimgGHe procdss 38t depdshtivh "Accordingly: Tie sticking

problem encoy terpg %tp% pﬂqgrt;gg %e gue&/ia%eéd. 20 Fig. 9 illustrates the second preferred
embodiment of the wafer clamping ring 100 according to the present invention. The second preferred

R G b e e i T B
Fig. 4, the wafer 1¢ 1s placed on the wafer pedestzal
18, followed by disposing the wafer clamping ring 100
on the sdge of the wafer 16 and then securing the wafear
clamping ring 100 To the wafer pedestal 18 to clamp the

10 edge of the wafer 16 between the wafer clamping ring
100 and the wafer pedestal 18 for subseguent deposition
processing. With the use of the second spacing pads
8, except the regions where the second spacing pads are
present, most part ¢f the clearance betwean the wafer

15 confiningwall 4 and the edge of thewafer 16 are enlarged
so that the deposits 17 will not easily accumulate and
get stuck in the clearance during the process for
deposition. Accordingly, the sticking problem
encountered in the pricr art can be alleviated.

20 Fig. 9 illustrates the second preferred
embodiment of the wafer clamping ring 100 according
to tThe present inventicon. The seccend preferred
embodiment differs from the previous embodiment in
that the second spacing pads 8 and the first spacing

25 pads 7 are alternately disposed around the axis (X}

of the annular hkhase wall 2.



1. Awafer clamping ring adapted to be disposed on top of a wafer pedestal to clamp an edge of a
wafer against the wafer pedestal, said wafer clampin% ring 5comprising: an annular base wall
including inner and outer edges, and a clamping part, said inner edge defining a central opening for

exposing the wafer to aprocessing environment, said clamping part being annular and 10 extending

radially outward from said inner edge to a distance; an annular wafer confining walltending axially from
said annular base wall around said clamping part, said wafer confining wall forming a corner with said

15 clamping panawkich:defines an accommodating space for receiving the edge of the wafer; a

plurality of spaced apart first spacing pads, each of which protrudes axially from said clamping part

into said accommotiatirigispace; aad 204 glurality of spacadtapart secdnd spacingrpagls protruding
radially from said wafer confining wall into said accommodating space. 2. The wafer clamping ring of
claim 1, wheréif? Badhiof $aitistEdndEpa&ing fdds has afirdt Bnd disposed 28 fadiacthtts Said
annular base wall, & second.end opposite to saicfirst end ang 4,clamping syrface extanding from said
first end to said second end and
5 comprising:
an annular base wall including inner and outer
edges, and a clamping part, said inner edge defining
acentral opening forexposing thewafertoaprocessing
environment, said clamping part being annular and
10 extending radially outward from said inner edge to
a distance;
an annularwafer confiningwall extendingaxially
fromsaid annular base wall arcund said clamping part,
sald wafer confining wall forming a corner with said

15 clamping part, which defines an accommodating space

for receiving the edge of the wafer;

a plurality of spaced apart first spacing pads,
each of which protrudes axially from said clamping
part into said accommodating space; and

20 a plurality of spaced apart second spacing pads

protruding radially from said wafer confining wall
into sald accommodating space.

2. The wafer clamping ring of claim 1, wherein each
of saild second spacing pads has a first end disposed

25 adjacent to said annular base wall, & second end

opposite to said first end, and a clamping surface

extending from said first end to said zecond end and



9 adapted to contact the edge of the wafer, the radial distance between said clamping surface of each
of said second spacing pads and the axis of said annylar base wall being gradually increased from
said first end 5to said second end. 3. The wafer clamping ring of claim 2, wherein said wafer confining
wall has a connecting end connected to said annular base wall, a free end opposite to said connecting
end, and an inner surface extending from 10 said connecting end to said free end, each of said second
spacing pads protruding radially and inwardly from said inner surface, the radial distance between said
inner surface antkthe axis obsaid anrular base wall being graduallwiacreased:from said carnnecting
15end to said free end. 4. The wafer clamping ring of claim 1, wherein each of said second spacing
pads has an efd that meetd & erfest & respeétive BAé Bisaid firsESpacing pads: 5. The wafer

clamping ring of claim |, wherein said 20 second spacin gads and said first spacing pads are
alternately disp&sed afoditrthe Gxls BF SHid ARl rnbeage wall. © 6. The %a?é}%fé%fﬁdjﬁr‘ﬁgeof claim 5,

7 The water Smping 1o of i 1 Wherei A Garaning part 57 2aid Shaular bage wallfas
plurality 30 to szid second end.
3. The wafer clamping ring of claim 2, wherein said
wafer confining wall has a connecting end connected
to said annular base wall, a free end opposite to said
connecting end, and an inner surface extending fron
10 said connecting end to -said free end, each of said
second spacing pads protruding radially and inwardly
from said inner surface, the radial distance between
saild inner surface and the axis cf said annular base
wall being gradually increased from said connecting
15 end to said free znd.
4. The wafer clamping ring of cleim 1, wherein each
of said second spacing pads has an end that meets an
end of a respective one of said first spacing pads.
5. The wafer clamping ring of claim 1, whereilin said
20 second spacing pads and said first spacing pads are
alternately disposed around the axis of said annular
base wall.
6. The wafer clamping ring of claim 5, wherein said
second spacing pads are egulangularly spaced apart
25 from each other around the axis.
7. The wafer clamping ring of claim 1, wherein said

clamping part of said annular basewall hasaplurality



of tongues protruding radially inward from said inner edge, each of said first spacing pads having a
portion extending to a respective one of said tongue 8. The wafer clamping ring of claim 1, wherein
said 5 first spacing pads are eguiangularly spaced apart from each other around the axis. 9. The
wafer clamping ring of claim 1, wherein said wafer confining wall is circular in shape. 10. The wafer
clamping ringclaim 1, further 10 comprising a circular positioningall extending axially from said annular
base wall at a position between said wafer confining wall and said outer edge and formed with a
plurality of screw haolesiffoefastening thedwafer elanmipiag rigg to the wafénpedestal. A5 nner

edge, each of said first spacing pads having a portion

extending to a respective cne of sald tongues.

8. The wafer clamping ring ¢f claim 1, wherein said
5 first spacingpads are eguiangularly spaced apart from

each other around the axis.

9. The wafer clamping ring of claim 1, wherein said

wafer confining wall is circular in shape.

10. The wafer clamping ring of claim 1, further
10 comprising a circular positicning wall extending

axially froem said annular base wall at a position

between said wafer confiningwall and said ocuter edge

and formedwithapluralityofscrewholes for fastening

the wafer clamping ring to the wafer pedestal.
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