02 MARCH 2007 PLASTI C PACKAG NG CUSHI ON Fiel d of the Inventi & MAREH 2007
invention generally relates to cushions for packaging itenms such as 5

sem conductor wafers. More particularly, this invention relates to a plastic
cushion nmenber having at |east one plastic spring portion to provide a
desired cushioning effect between oppositely facing surfaces of the cushion

menber. Description of thepRaASIMaOPAEGKAGING VBSHRPON of containers are used
for packaging itens such as sem conductor wafers. Extrene care nust be

exerci sed when handli ng such packages because of the delicate nature of the
wafers within the packa%e. Vari ous approaches have been taken to ensure the
integrity i€ t t hi n t he packages during shipping and handling.

15 One approach - 0, i - Wt - pa east at
the opposite en s§5 glﬁg{la%bg%pyﬁﬁg&\%a e@fsgﬁm%gp{cgﬁé%gg% gér}ggg,}lg{ r?gde from
f oam @t erselicondoctee Mafeds) aMdre pafticulaly othss ipventiodaeRtes Us i pastiogusiibect ,
however, they introduce several problenms. One difficulty associated with
convent i ondnembRirhavinghatol§asti anermastictspEYS PertPn tpPrewide it dasired ushioning he
material pr ' - i1 CO or wafers. This is
especially %qggéﬁﬁﬁg%&%@gﬁmgg Z?égggr@ﬁ?ésf (wiﬁ%&gs%oglc@gﬁéé&w th conventional foam
cushi ons over an extended tine. The nature of the foam material and nature
of the semi conductor materials allows for adverse reactions that conprom se
t he i nt egr i2¢scriptionof the-Releyant A¥tor wafers. 25 One attenpt at nodifying foam

pads hay been tOAivHﬁEt‘}dcﬁcct%He e‘i’é’QrefLi,sQﬁ&r Xﬂa@k%&gé Q@m@ R e%i{&ldu&%rreduce

the static properties-o oam TtTor exanp maj or shortcomng of this
approach i swifeat Eheengacdremist berezeicdad when beadiing sehagaaksdts foecduse ofie f oam

material. The |loose fibers tend to contact and adversely inpact the

seni conducttBe deligats rature of the wafers within the package. Various approaches have been
taken to ensure the integrity of the wafers within the packages during shipping and
handling.

15 One approach has been to include cushions within the package at least at the
opposite ends of a stack of the wafers. Typical cushions are made from foam
material. Conventional foam cushions provide a cushioning effect, however, they
introduce several problems.

One difficulty associated with conventional foam cushions is that they tend

20 to interfere with the material properties of the contents of the semiconductor wafers.
This is especially true when the wafers are left in a package with conventional foam
cushions over an extended time. The nature of the foam material and nature of the
semiconductor materials allows for adverse reactions that compromise the integrity
of the semiconductor wafers.

25 | One attempt at modifying foam pads has been to introduce carbon fibers into
the foam material to reduce the static properties of the foam, for example. A major
shortcoming of this approach is that the carbon fibers tend to become separated from
the foam material. The loose fibers tend to contact and adversely impact the
semiconductor wafers.

30 There is a need for an improved way of cushioning items such as

semiconductor wafers within a package so that a desired amount of cushion is



30 There is a need for an inproved way of cushioning itens sudd MaRCH 2007
sem conduct or wafers within a package so that a desired anmount of cushion is
-1 02 MARCH 2007 provided for shipping and handling purposes. This

i nvention addresses that need while avoiding the shortcom ngs and drawbacks
of the prior art. SUMVARY OF THE INVENTION 5 In general ternms, this
invention igroide@dot B@pping dnddeantlignparokas tThes ifestidmladdietes UB& head

packagi ng itenms such as sem conductor wafers. In one exanple, the pad

conpri ses avpilaayaiding theshorgemings g digmbadsab dhe BFIOTa&t abl i sh at | east one
plastic spring portion that resiliently maintains spaci ng between

oppositely facing surfaces of the pad that contact adjacent itens. 10 In one
exanmpl e, nmultiple contact SUNMARYaOF THEUNMENTIONach side of the pad.
Plastic spring portions extend between the contact surfaces. The plastic
spring 3porti onslh gRELTRETES, thicivyentionis pined thy i Hade froamy plestiednateiéaldent on
the pad th : ] r . sone exanples, the plastic
spring por%éﬁ%ﬁg&gcg%gga?% %?%@Bﬁ%ﬁgﬁi%ﬁ&ﬁbvemnt bet ween the cont act
surfaces of the pashesexadnipad, the phdtematises IbpldsfofibRtharnis ebcuue fpasdaocur s
responsive to_a conpressive force. In one exanple, the pad includes a
plurality ofstabyslahlenst one plastiqspaingoriondhat rgsjHenibaaiRiains PREISLbESsRi ng
portions ex I j A concentric,

circul ar aré@%géa g%b% en 33%@&?%%@82&%%%gga%grggglgs't he entire pad and
provi deg) a rel atinveleyexzaetfle, stplpplet ¢angacpaatfiray iaregpraviziedtonotdcacidendfUthe  of
cushioning 20 affect. The various features and advantages of this invention
wi | | beconePash JArEistsPripg PERIGEE CERNG Pelyyeeh therrontaet surfages. ¢ hiee PIBStICoMITing

detai |l ed desgr.ipti r ' W ngs
that accompiyTHaCReP ks UERER] doeol By LR e bt w8

fol | ows. 25tend to compress the pad. In some examples, the plastic spring portions are arranged

to limit relative movement between the contact surfaces of the pad so that no lateral
15  deformation of the pad occurs responsive to a compressive force.

In one example, the pad includes a plurality of concentric, circular contact
surfaces with plastic spring portions extending between adjacent contact surfaces. A
concentric, circular arrangement evenly distributes forces across the entire pad and
provides a relatively self-supporting pad having a controlled amount of cushioning

20  affect.

The various features and advantages of this invention will become apparent
to those skilled in the art from the following detailed description of the currently
preferred embodiment. The drawings that accompany the detailed description can
be briefly described as follows.

25
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 schematically illustrates a container including cushioning pads

designed according to this invention.
Figure 2 is a planar view of an example embodiment of a cushioning pad
30  designed according to this invention.

Figure 3 is a cross-sectional illustration taken along the lines 3-3 in Figure 2.



BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 schematically illu82MarsHR2007
contai ner including cushioning pads designed according to this invention.
Figure 2 is a planar view of an exanpl e enbodi nent of a cushioning pad 30
desi gned according to this invention. Figure 3 is a cross-sectional
illustration taken along the lines 3-3 in Figure 2. -2 02 MARCH 2007

Fi gure 4 schematFigadel 4y sdhehasitd1Bt Elbstatseh ecleqed porftionwT tab du&@ioﬁh\%maﬂﬂi ng pads
desi gned according to the enbodinent of Figure 2 in a first condition.
Figure 5 ildesigpechaceardingtqibe embadingmt of Highe 4in afingt < condi ti on where a
conpressive for I I I i.C i el ected
portions of t heclgﬁ%%d? %llﬁ%r@%; tl?eFF%ﬁ?{ésegpF%%%??}pleacgcbgd \(/:%)llé(%/{va&i?%hgfeg?
schenat i caldoynpréssivetfo@t ésapphiedl t er nati ve cushi oni ng pad desi gned according
to this invention. Figure 8 schematically_ illustrates another alternative
enbodi nént of a Figwrech sphemticglly ddusiaiss gistegtedcpatann §f thy embedimepbefi on.
DETAI LED DR§ Qﬁh%lrsgctyégi{ﬁFERRED EMBODI MENTS Figure 1 schematically
shows a contai ner or packaging itens such as sem conductor wafers 22.
The cont ai ner 2Fipwmy T akkernatically ellystoitest o nitemadvd sushidning padchsiged cal |y
shown in Figure 1. A top 24 of the container 20 has an end wall 26 and a
si dewal | 2&Cc AP Ss BEYeBHOR-he contai ner has an end wall 32 and a si dewal |

34. The top 24 okt : %@gﬁetrh | 0 i | . manner
to contain theaf\e}\g?lgrg %ﬁeﬁgﬂglg m%g andagejhégbvgpg@g%@ﬁ%egpggt gbl ish a
rest r ail®i ngcushioninig@ad exdigmdi acgoddatpweelis ilvengod wal | s 26 and 32. 20 The

wafers 22 preferably are stacked within the container 20 with a plurality
of cushioning pads 40 that provide cushion to absorb inpacts on the

contai ner to pETAJLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 schematically shows a container 20 for packaging items such as

semiconductor wafers 22. The container 20 may take a variety of forms and is only

15  schematically shown in Figure 1. A top 24 of the container 20 has an end wall 26
and a sidewall 28. A bottom 30 of the container has an end wall 32 and a sidewall
34. The top 24 and bottom 30 are secured together in a conventional manner to
contain the wafers 22. The sidewalls 28 and 34 cooperate to establish a restraining
portion extending between the end walls 26 and 32.

20 The wafers 22 preferably are stacked within the container 20 with a plurality
of cushioning pads 40 that provide cushion to absorb impacts on the container to
protect the wafers 22 from damage. Depending on the size of the stack of wafers 22
and the number of cushioning pads 40 selected, the container 20 may have more
than enough capacity to contain the chosen number of wafers and cushioning pads.

25 A spacer 41 (schematically illustrated) may be included to fill any remaining space
within the container 20 that is not taken up by the stack of wafers 22 and the
cushioning pads 40.

The cushioning pads 40 have oppositely facing contact surfaces that are
adapted to contact the item adjacent to the corresponding side of the cushioning pad.

30 In the example of Figure 1, an uppermost cushioning pad 40 has a first contact
surface 42 that is adapted to contact the underside (according to the drawing) of the

spacer 41. A contact surface 44 is adapted to contact the wafer 22 at the top of the

-3-



protect the wafers 22 from damage. Dependi ng on the size of tH2MARCK 2007
wafers 22 and the nunber of cushioning pads 40 sel ected, the container 20
may have nore than enough capacity to contain the chosen nunber of wafers
and cushi oni ng pads. 25 A spacer 41 (schematically illustrated) may be
included to fill any remaining space wthin the container 20 that is not

taken up bystddre(abécring Qb tM\@Hfh_rvﬁn%).z PR cdritger sGHEdYs Dl Al PAAS edéh padd)&f
cushi oni ng pads 40 have oppositely faci ng contact surfaces that are adapted
§

to contact douese; cerfaeidihgcasceniitemewbinr B8 pontineg deneadiaR emehe gkesenni ng
pad. 30 In_the ex | e. of Fnaure 1 n. UpPE . .onin 40 has a
first contat ers%t‘?s]gag(ﬁ:ﬁélg&e??%aTl%Wg%gﬁglggtep&ﬂt@ @g%?éalgglt? & CIL]{?] gllggi?h%éu Sccor di ng

to the drawi bgnta@fsutface 43 nRgek rddeived sRiNisaehe Fidideasrethdendswal3pt&kheo
contact the wafer 22 at the top of the -3 02 MARCH 2007 stack (according

to the draviontinerpaiomcth fstexampleaces 42 and 44 of each pad, of course,
contact the adjagentitemn ﬁf‘nyﬂopﬁ&nhz% CRai g l?ej%e J5Re! g{a'ggs%act hg,cagsen
PHES IPOWE pad fi mg%of’%e

order of stacking Itens. I nost accor drawi ng)

includes acentaiéntBunbiacsn dpucidpetweenBeR] Toe spgad P@ﬁiohh@ provadekethef the
end wall 32 of the 5 container bottom 30, for exanple. At |east one spring
portion 46 dssiredhamowtafsushieniag etpetaeedasipiaeled the wafpds 22 4uring pluBpinBent | y

mai ntai n spagi etyween them The spring portion 46 provides the desired
amount of ca&'(sah}}%g%ﬁ%\@%fefxgc iaer'leeded to protect the wafers 22 during shipping

and hand i ng, foAs &sanpeecidéd AnbESdur@PRr 8Gindt&ché IR0 fdryatt 88rfdee 32and 6,
the first contact surface 42 conprises a plurality of contact surfaces 50,

whi ch are cesmepsises p oluadlily of centreirsurfaces i, whichuse eencentrieeadsireulasimtpar |y,
e Second FRALAEL stHEr $ifAuTPIRE Lagha BoRll Ry 44 SbnbRREEN bl ey | O 2T

contact surfaces ng portions ¢ ween j%_ce oppositely
faci ng contgrctorkufithiaCeficuldd cditbctsifaogs PRI L@ty fértiahe 46| @atid bsiwdeAds in

one exampl ead\ﬁvahc%{f oégo%itglr;/tfiagiﬁg contact surfaces.

15 The spring portions 46 are plastic springs in one example where the entire
cushioning pad 40 is made from a relatively thin film of plastic material. A variety
of materials may be chosen to form the pad 40. In one example, a carbon-
impregnated polystyrene material is used to ensure that the pads 40 do not introduce
any adverse effects on the wafers 22, regardless of how long the wafers and pads are

20  left within a container 20.

In one example, the pads 40 are vacuum formed using a selected plastic
material. Depending on the characteristics of the chosen material, the thickness of
the film will be selected to meet the needs of a particular situation. Given this
description, those skilled in the art will be able to select from among commercially

25  available materials and to choose the appropriate thickness and other pad dimensions
to achieve the cushioning effect required for their particular situation.

The plastic spring portions 46 in the illustrated example include a first
segment 54 extending away from the contact surfaces 50 toward the second contact
surfaces 52. A second segment 56 extends away from the first segment 54 at an

30 oblique angle. A third segment 58 extends away from the second segment 56

toward the second contact surfaces 52. The illustrated arrangement provides plastic

springs between each adjacent, oppositely facing contact surface.

_4-



cushioning pad 40 is made froma relatively thin filmof plasf2Marca2087. A
variety of materials may be chosen to formthe pad 40. In one exanple, a
carbon- inpregnated polystyrene material is used to ensure that the pads 40
do not introduce any adverse effects on the wafers 22, regardl ess of how

l ong the wafers and pads are 20 left within a container 20. In one exanple,

the pads 40 are Macilltrhted mdmpi nglales euedlisdr plaasitions bevtehi tk. filsgpendi ng
on the characteristics of the chosen material, the thickness of _the film
will be sele9wyand thighsegmentsodhe lashc FRANE APrEENSsHe-uat hesh . CUEYIBFRI t hi s

descri pti Of}ra,%@fe,ﬁ? li {a %%%ebt'?or{ Se n?rxgcr)]\\c/jénlléntg vwiRBh Bhel Dtk SGladek 30N aRAPNY

commercially aval l'e materia to choose the appropriate thickness
and ot her piMregpomsiveitonsontpoesdivhiferce oh hiee pads4(. oini ong exbin@is, arcegipraseide f or
their particular situation. The plastic spring portions 46 in the

i |lustrat eofogs@aﬁpﬁneamﬂcdltfe%owpﬁ% {n pwelymval Bovemant RETHgCME) S t he
contact sur ) 0 t (o] o] . - segnment
6. ext ends Sy OoAfran  JF QARG RASCMAEkniRkE Baffuas pEuRERYe, BT
segnment 58 exinentdof avaitluktratml phastis emrorpdp@EtgsssueGhatt mnatadalt deforaetiond

contact surfaces 52. The illustrated arrangenent provides plastic springs
bet ween eacH BUPHLTHITS ISIRIGSIVE &P § CPRBIEAYVCIORiGact surface. -4 02 MARCH 2007

The 11 ustrat ed XBERl:GolcRloidSom il 1 AARS, b AR hAA BE!HEPRORAG f1rst.

second and third segnmehts of the plastic spring ons ese

cur vi | ilgearsurflac&d8) whwhsin¢ludest the lpdurdiityeeft dimnlaofsugages it ecceitedofanien t he
contact surfaces 50 and 52 resPonsi ve to a conpressjve force on the pad 40.
In one exanpiler 2% dbpsreddqastast pytace 4ringlHdesdhs plypkityafi arsula swfaces|
purel y axi : ! r. In

Bt hor " wor de? RS HRRei i el ABLAEL wBhE b bopklentibe Be b GAER ool UET

i1l ustrat edapdoading ao shpr illugtraoont).i dihe lewesupael 4(hBtrecxivédbawabn def wafent2on  of
the pad occurs responsjve to a Erpressi ve force. As_best 4aii)lpreci ated from

. Q .
Fi gures 4 o 1B TROCBpIE PAcVHbS? PR N peitingightigat.  Figurc 4 lbstrates the

15  selected portions of the arrangement in a first, packed condition.
Figure 5 schematically illustrates a compressive force 60 that is applied to
the combined stack of wafers 22 and cushioning pads 40. The design (i.e.,
thickness, material and length) of the plastic spring portions provides the desired
amount of cushioning effect. Figure 5 illustrates the flexing movement of the
20  second segments 56 of the plastic spring portions 46 responsive to the compressive
force 60. The distance between the contact surfaces 50 and 52 decreases only in an
axial direction. There is no relative lateral movement between the contact surfaces
and there is no lateral deformation of any portion of the cushion pad 40 even when
subjected to the compressive force 60. The curvilinear transitions between the
25 second segments 56 and the first and third segments 54 and 58, respectively,
facilitate purely axial (i.e., vertical according to Figures 4 and 5) movement between
the first and second contact surfaces of the cushion pad.
Another feature of the embodiment illustrated in Figures 2 and 6 is a
plurality of recesses 62 on the contact surfaces. The recesses 62 interrupt what
30 otherwise potentially could be a vacuum between the cushion 40 and an adjacent
wafer 22. In the illustrated example, the recesses 62 are evenly distributed about the

circular contact surfaces 50 and 52 in the pattern shown. At least one recess or

-5-



10 surface 42, which includes the plurality of circul ar surfa@2MAGH 2007
recei ved against a wafer 22. The second contact surface 44 includes the
plurality of circular surfaces 52 that are received agai nst anot her wafer
on an opposite side of the upper pad 40 (according to the illustration).
The | ower pad 40 is received between the wafer 22 and the inside of the end

wal | 32 of tdeudirhldng sanbepiadenabllyiigprovidédionl dasti batheohtaet sui:ﬁcése\k/&ﬁt:ed
portions of the arrangenent in a first, packed conditiaon. Figure
schemat i ca|qoycmtnwﬁcakaésor&a@éﬁﬁa%ﬂ%@clﬂé%@né@Raﬁako ilg oaﬁsmré@ietfbe t he

nbi ned fo ,
'f ﬁl clkzgssStl%8 (Séérél a%l\gg%&f&elﬁ%ﬁﬁg tﬂfrjé‘ﬁ] \’;Hc glgﬁ? gﬁlsgr |r(r)1églég%gfraf ;é%%dshsééso@?des t he

desired anmwrill ahfigusiionor tg patiidect . Flgure 5 illustrates the flexing
novenent_ of the 20 second segnents 56 of the plastic sBrlng portions 46
responsive to t h@%@r‘?p?%gia(}‘@uﬁIBP%@@@“(’WE eéﬁ@@ ﬁrﬁ’é@ Adet lelbis YREPEDN act

surfaces SOnang,m4 JARGEEFPES, {r&gisgsé lu?zﬂlt gLl éjh ggte%{Q shated®

relative | ateral nopvenent be tact 'S no

| ateral defabomtheqpudof0’ andy phoality i spfmg Ipemms M|60 lareppxdvﬁied ey establisdinthe
subj ected to the conpressive force 60. The curvilinear transitiqgns between
the 25 secoselisRyndnt Sagpeymilanto thaf g@scahad {ey; the rg@g%m@nyzie A s

respect i vel oo AAG] L8t SrcRti Sh¥ia@dbhack 7261 prAlkd GAnAGGAU Uil (A Fi Our es

4 and 5) nove and ‘Secdnd contact surfaces

cushi onlpadsimfaotohhe ofiedtauidedodt thdeentsriaddharpad 40 b thetensiogiémem Jfikygures 2 and
6 is a plurality of recesses 62 on the contact surfaces. The recesses 62
i nterrupt what 30 ot hervvi se potentially could be a vacuum between the

cush 1, 49,21 a8 3 SL, Bl Shofls Rl HHSIRL BB F BRI D . o

recesses 62 are e§en|y ute

and 52 in tdigupaicomsact ssxkftam 74Aetre ueaistb establishethe ssntact surfacd)22’ MARCHE 2id6 7
vacuum braki ng feature preferably is provided on each of the_contact
surfaces wh‘gr g“e RN ¢, TOP r PUPErPEEMRSadd  sitr fhat e3ample Prearall¥daten t he

pad 40.; &’é@{‘gg‘é&f ﬁﬁ? lpgﬁgipg{@g?tﬁﬁg?thg%x%&e QTR of Butdg same vacuum

form ng pr oce
As can be appreciated, a variety of configurations are within the scope of this

invention. Those skilled in the art who have the benefit of this description will be
able to select an appropriate configuration to meet the needs of their particular
situation.

20 The preceding description is exemplary rather than limiting in nature.
Variations and modifications to the disclosed examples may become apparent to
those skilled in the art that do not necessarily depart from the essence of this
invention. The scope of legal protection given to this invention can only be
determined by studying the following claims.

25



overal | configuration of the pad 40. 5 Figure 7 schematically ¢ MAHCHIRE
anot her exanple pad 40'. In this exanple, the contact surface 42' conprises
a plurality of wedge-like segnments that are spaced about the pad 40'. A
plurality of spring portions 46' are provided to establish the resiliency
in a manner simlar to that described for the previous exanple. In this
exanple, a single circular contact surface éz is provided at the center of
the pad 10 simlar to the one provide e center of the pad 40 of the
enbodi ment of Figure 2. Figure 8 illustrates another exanple arrangenent
where a plurality of <circular contact surfaces 74 are used to establish the
contact surface 42" onApaé foi whe in @hckaamgltests widh 40 wafdiecapprigiggporti ons 46"
in this exanple preferabl¥ are 15 designed like the spring portions 46 in
the exanpl e enbodi menta Bist mpRjastsurfacoadapted tpsontaph atitemad]acanithe pedy of
configurations are wthj e f. 1N [ tion, Those skilled in the
art who have the benefi %eQS#‘&t%%gggeZ%garclu}ﬁéloglﬁac:t/\ng}/r?&beegn%bl e to select an
appropriate confi gur atdtdsast ®neeslbstiNepriigesiorion refiiefitlpandih@iliag a spatinat i on.
20 The preceding description is exenplary rather than Iimting in nature.
Vari ati ons &piavesndhd fisshendpeeond conacidiusi@ressed exanpl es may becone appar ent
to those skilled in the art that do not necessarily depart fromthe essence
of this invention. The scope of |legal protection given to this invention
can only be detern nethdyadtdfdylaii t,hehéeld @ Barfadedi &k tHS plfti 2spvRCH
2007 CLAIM5S 1. A pad for use in packaging items such as wafers, conprising:
a firstl@onprasonsue pldemefaiiead &mlemﬁca@?pbwl@-t em adj acent the pad; 5 a
second, oppositely facing contact surface; and

3. The pad of claim 2, wherein the plastic comprises carbon-

impregnated polystyrene.

15 4. The pad of claim 1, wherein at least the first contact surface

comprises a plurality of circular surfaces.

5. The pad of claim 4, wherein the first and second contact surfaces

each comprise a plurality of circular surfaces.

20
6. The pad of claim 5, wherein the circular surfaces are concentric.
7. The pad of claim 5, wherein each of the circular surfaces includes a
recessed portion extending across the surface.
25

8. The pad of claim 1, wherein the first and second contact surfaces are
generally in parallel planes, and wherein the plastic spring portion comprises a first
segment extending from the first contact surface toward the second contact surface,
a second segment extending from the first segment in a direction that is generally

30  parallel to the contact surface planes and a third segment extending from the second

segment toward the second contact surface.



at | east one plastic spring portion resiliently maintaining a(@MaRred 2007
between the first and second contact surfaces. 2. The pad of claiml,
wherein the surfaces and the plastic spring TO portion are all formed from
a single piece of plastic. 3. The pad of claim2, wherein the plastic
conprises carbon- inpregnated pol ystyrene. 15 4. The pad of claim1, wherein

at least the first contact surface ris rality of circular
surfaces. 5. The’pad g’%hec‘?azﬁii ﬁc&ax%e{ygggmt% aqef,iq(& g%lthvﬁegi% ReFoRd regeent
surfaces eagdle L@ the Brad aRd WAl doyhefls 1§ heMiiar Surfaces. 20 6. The pad of

claim5, wherein the circular surfaces are concentric. 7. The pad of claim
5, wherein each of the C|rcular surfaces includes a recessed portion

ext endi ng across 8. The pad of c¢claim erein the first
and second cont a& sur %‘Fglfeadl@br%er"élil&frmi &‘ pé?sélqnéii Uﬁ%ﬁegmeaﬁ%dmw%r ein
the plagfic, ﬁl@i r?\gﬁgrr&l'aﬁ%% ﬁl%?(:@n i3 the S6QIEN £XEENdI Ng Trom the
first contact ce towar secon act surface, a second segnent
extending fromthe first segnent in a dlrectlon that is generally 30
parallel to the contact surface planes and a third segnment extending from
the second segnent toward the second contact surface. -7 02 MARCH 2007 9.
The pad of claim8, wherein a transition between the second segnent and each
of the first and third segnments is curvilinear. 10. The pad of claimS8,
wherein the first and third segnents are at 5 oblique angles relative to

t he pl anes containing the contact surfaces. -8





