WD 2007/ 041147 PCT/ US2006/ 037636 SELF- BALANCED DUAL L- SHAPED SOCKET
BACKGROUND 5 FIELD OF THE I NVENTI ON [ 001] Enbodi nents of the invention
relate to the field of sem conductor packaging, and nore specifically, to
sockets. RpaGRRKH1N OF RELATED ART. [002] Conpared topgifiSiodadsdsagi ng
techni ques, Land Gid Array (LGA) packaging 10 technol ogy offers many
advant ages such as ease of device manufacturing, high I/0O density, |ow

i nduct ance, ease of lY...and i tion of pin danmage
problens as in Pin eﬁ%g%§£§%§k?§§ﬂ§8§§éﬁ§%% jp socket is typically
used to attach a LGA device to a printed circuit board (PCB). Wen a LGA
device is installed on a LGA socket, the rotation and pressure of the
devi ce on the socket during socket 15 actuation may create a significant
friction force that may cause dBAGKGROIMDt o the socket sidewalls or even
breaki ng them [0031 Existing techniques to reduce the resultant friction
force and nonent during socket actuation have a nunber of drawbacks. Most
LGA sockehrs ¥ reEANOEehSKSs have the LGA contact wi ping in one direction.
VWhile this configuration nmay be acceptabl e when the 20 nunber of contacts
is afe ndred,, the resyltant friction_force and nonent becone

signifi hﬁy %@HW@“R&%&W@BF%@M%@ @1@@%@‘“@?@%‘?” DaFEASHE Mo hni que

| ays outmdrbspectfichily; @¥oakdts | nto two diagonal triangular areas on a square
socket with a square central cavity. However, when the socket or the
central cavity is not square, sone ampunt of nonent results in reaction

f orces QESCRRTIOVCIFRELAIBRARII . | n addition, the nunber of 25 contacts in
each row may be different in one area, causing conplexities in

manuf actyggel N - MN@%, %@9@ ments of

i nventi éwﬂmgoﬁggﬁﬁoﬁg’g%a%gguﬁ}%@ri_ng to klg%%?#o My description
and 18cc epproigaieffen moRyralyantages seshes gase@f devied mamifacarngehighiOment s of the
30 i nvenrkiay. lowindudBnll, 8iMe098pgrade, less costly, and elimination of pin damage

problems as in Pin Grid Array (PGA) packaging. An LGA socket is typically used to
attach a LGA device to a printed circuit board (PCB), When a LGA device is installed on
a LGA socket, the rotation and pressure of the device on the socket during socket

=

15 actuation may create a significant friction force that may cause deformation to the socket
sidewalls or even breaking them.

[003] Existing techniques to reduce the resultant friction force and moment during socket
actuation have a number of drawbacks, Most LGA sockets or connectors have the LGA
contact wiping in one direction. While this configuration may be acceptable when the

20  number of contacts is a few hundred, the resultant friction force and moment become
significant when the number of contacts exceeds 1,000. Another technique lays out the
LGA contacts into two diagonal triangular areas on a square socket with a square central
cavity. However, when the socket or the central cavity is not square, some amount of
moment results in reaction forces on the socket sidewall. In addition, the number of

25  contacts in each row may be different in one area, causing complexities in manufacturing.

BRIEF DESCRIPTION OF THE DRAWINGS
[004] Embodiments of invention may best be understood by referring to the following
description and accompanying drawings that are used to illustrate embodiments of the
30 invention. In the drawings:




WO 2007/ 041147 PCT/ US2006/ 037636 [005] Figure 1 is a diagramillustrating
a systemin which one enbodi nent of the invention can be practiced. [006]
Figure 2A is a diagramillustrating a contact area having a first |ayout
accordi ng %20%§1ﬁgbodi ment of the invention. 5 [007] PE&”&E‘EH@G}’@G. S a
diagramil 'Ustrating a contact area having a second | ayout according to
one enbodi nent of the invention. [008] Figure 2Cis a diagramillustrating
a contact area having a third | ayout according to, one enbodi ment of the

i nvent i [905] [Eiﬂg?lﬁg%ﬂga@@%&@l&i@ %WWWWWQHW@H’&%‘%&&M area havi ng
a fo“”%.v&ﬁ%ﬂ‘déu idbdlg 10 to one enbodi nent of the invention. [0010]

Fi gure I's a diagramillustrating a contact according to one enbodi nent of

the invention. [0Q11]. Figure 4.is a diagram.illu ' i.piNg angl e
accor di 196t J'gie 28t timer Lor=bpa Soreer o oa b bR debrlbele, 312

f | owchagde dritoditentdi ihgintefiioacess to configure the contact area according
to one enbodi nent of the invention. [0013] Figure 6 is a diagram

illustrati .a CEesSs: . de '

erboti nie] cFBvR R g dpra e hads CRtshika AT ARPHICRII R @RE, ) 4
pr ocesstd dhedrbedimemefilzanfantion. and second 20 directions according to one
enbodi nent of the invention. DESCRI PTION [0015] An enbodi nent of the
present 4 ' 1S4 Riak G i | EipP@hd Myt addading thi r St
center, “'é'@r?@ gﬁtli%%a?%‘_@?%eﬁ,%%ﬁgﬁgﬁ%git&a out er shoy(ra)ta Si de.n%The first
L- shapedne emtledineaheftheventianyr st set of contacts oriented in a first
direction. A second L-shaped area 25 has a second center, a second outer

| ong si fife] angu? 2986 9 Aghu Bustfliap b coitite artatatisg a festhiliyontatesyinget ri cal |y
to the Tirst [-shaped area. The second L-shaped area contains a second set
of E&nt teeans egbp@meriPTithe BVEEOBNd direction opposite to the first direction
such 2

[0010] Figure 3 is a diagram illustrating a contact according to one embodiment of the

invention.

[0011] Figure 4 is a diagram illustrating a wiping angle according to one embodiment of

the invention.

15  [0012] Figure 5 is a flowchart illustrating a process to configure the contact area according

to one embodiment of the invention.

[0013] Figure 6 is a diagram illustrating a process to divide a contact area according to -

one embodiment of the invention.

{0014] Figure 7 is a flowchart ilJustrating a process to determine the first and second

20  directions according to one embodiment of the mvention.

DESCRIPTION
[0015] An embodiment of the present invention is a LGA socket. A first L-shaped area
has a first center, a first outer long side, and a first outer short side. The first L-shaped
area contains a first set of contacts oriented in a first direction. A second L-shaped area
25  has a second center, a second outer long side, and a second outer short side and is
positioned symmetrically to the first L-shaped area. The second L-shaped area contains a
second set of contacts oriented in a second direction opposite to the first direction such




1 WD 2007/041147 PCT/ US2006/ 037636 that pressing a device on the first
and second sets of contacts results in approximately zero force and
nonent. [0016] In the follow ng description, numerous specific details are
set forth. However, it is understood that enbodi ments | ntion may
be practi c¥®WVHEW these specific 5 details. In otheFe&ﬁgggﬁggés

wel'l -known circuits, structures, and techni ques have not been shown to
avoi d obscuring the understanding of this description. [0017) One

embodi manit pedssihf @ deviskent the firstrand deeordicwstsiof berdactssresnlip bAPEEIMARRIFETSs usual |y

depi ct ed. as a%flowchart, a flow diagram a structure diagram or a bl ock

di agr am™®™© @ﬁ%nta flowchart may descri be the operations as a sequenti al

process, many of the 10 operations can be_performed in. pgafall el el
concur r 0916} In the faliintving descripting, Braepupetifiedetalsara st tnd- P& 1 ar r anged.

A Procesglsich@ il AR GHUISe thi veRRAGy R raticed wTH Bbarbpediipr ocess may

correspond to a i a program_ a_procedure, .a H‘i’?it hoq%of manuf act uring
or f dbr i dsteils.oln otberdnstqnoer BFIAROWR BBEHReHUCHIesARd SCRVARRS IR PUSETLs or
el i m natgs.f b SloiPohsk et icrRmRRE of i diériplignsocket actuation, e.g.,

when t he geV|ce Is inserted into the socket. This is achieved by orienting
the contacts in oppqosite directions in t tri : | tLaned cont act
ar eas. Tmﬁl'ﬂiqwbﬁﬁ@%?ﬂh%maﬁwwf}& d‘ﬁ%cr%éé%gar%f)cﬁeg% lvylgﬂgﬁslh% connect i ng
t Ihle tWO LBNkIS aﬂa,iyché}% S,gmwcaﬁ‘grm{] Eﬁﬂmmwnf)la%}ammrglhimkjdiagam di agram
illustrating a system in. ch _one enbodi ention can
be practfﬁmgh?ﬁéwgwlg?ﬁf@?%“%?%e ogs Bﬁ'q%ﬁg%ﬁgp?éﬁe%gﬁb%gp gﬁl}éPCB) 110, a
devige lgfiratidfslcan b%%@ﬁf&ineaiiﬁ)parhmBf)i:on'ﬁneen‘ﬂ@BIﬁLaddiﬁm, tinprdecsf thhat may
contain circuits a

devices used in.a . i The PCB 110 may
be a nul MEr3tgHRIaY, %\’fcé?”f?ﬁﬂe@f d}prr?ﬁ?séﬁtgﬁg%%ﬁﬁ%sla%gg%%ﬁ;%% FR4. It may
i ncl ude G@RNEEd. CA debeeddintay@onespond fch mpthbd) agregram, o presadivicea psthod of nat es,

etc. It typicall n?ei)tst? broad range of thermal and el ectrical
require 306‘}"1}3\}15 1558y ¥fens. It may be a motherboard or a main board

in a conputer system an expansion board that plugs into an expansion
sl ot, a [#818jhaeembativentiofitheiisventiomrsdacss gf elagipaips friction force and moment

15  during socket actuation, e.g., when the device is inserted into the socket. This is achieved
by orienting the contacts in opposite directions in two symmeirically positioned contact
areas. The directions may be determined to be parallel to a line connecting the two centers

of the contact areas,

[0019] Figure 1 is a diagram illustrating a system 100 in which one embodiment of the
20  invention can be practiced. The system 100 includes a printed circuit board (PCB) 110, a
device 120, and a socket 130.

[0020] The PCB 110 is any PCB that may contain circuits and devicesused in a
processing system. The PCB 110 may bea multi-layer board made of materials such as
epoxy and FR4. It may include copper clad, microwave, and rigid and/or flexible

25  laminates, etc. It typically meets a broad range of thermal and electrical requirements of
various systems. It may be a motherboard or 2 main board in a computer system, an
expansion board that plugs into an expansion slot, a daughter card that is attached directly
to another board, or an adapter that contains special devices or processors such as video,
graphics, network, ete. The PCB 110 is typically populated with many devices having

30 various packaging type such as surface mount, ball grid array (BGA), microBGA, pin grid
array (PGA), Land Grid Array (LGA), small outline integrated circuit (SOIC), quad flat



to anot her board, or an adapter that contains special devices or processors
such as video, graphics, network, etc. The PCB 110 is typically popul ated
wi th many devi ces havi ng 30 various packagi ng type such as surface nount,
ball grid , McroBGA, pin grid array (PGA) , Array
(L&A, sma out‘fﬂ ne integrated circuit (SO C, quad flatrﬁ]gg[(@dgg](f?/ 041147
PCT/ US2006/ 037636 pack (QFP), Thin Small Qutline Package (TSOP), Chip
Carrier (CQ, Chip Scal e Package %CSQ%) etc. The PCB 110 had traces, pads,
vi as andagl P)eTlémsﬁtaﬂ Quilingrk 3&9 ¢ Chip Larries §G6E» Ghindeple Pagkageonnect
devi ces (SSPLRPAREPLS F1098k BSdes, JaB0 2k addEtheeirsdislid Providedeni@yi ce that is
encapsul ate wi th a proper_ package 5 corrpatl ble withthe socket 130. In
part i culcqpnections that\wpanec %Iqe%or[?&&?%"é’&ﬁtﬁg Ta LGA package. Typically the
device 120 has a very high pin count, ranging fromseveral hundred pins to
over a t[bnmqathédehmlzolitaﬁ;adevtbeﬂmmeﬁéappaﬂae@mra,pr@edb@ka@ si gnal

processor, ro . a graphics, co-processor, . | gat i ng- poi nt
co-p océFQE’B? V¥ﬁ1 918%2?@%@8?{" %tertﬁg’ﬁ? 3%‘8’3 p@%?‘f‘g?c{)wtﬂﬁfl'ﬁ , or any
conpl ex pdd«ﬂgeewypldﬂly[tﬁ@@e?z]celnehm@ymgﬁﬂ@umsﬂdgiugﬂmtsévéfele devi ce 120
firmy row e ele % nt act&s bet ween theéide%Lce 20 and the PCB
110. It ﬁ%ﬁ’ﬁ’f Hovh? mg T CrIPERSFESET ASH T Bt process or any
ot her m;mﬁesmg atr@tiurk groesssor] b grapmekat-prbaé}sqr; ofloadidg-point eb-pricesabr, at her mal |

and el ect.rical port. to be attached to the PCB

110, 1 ¢ ey PRePRER ok oM B S PRl 88 50" The housing |5 a

frame to 15 provide nechanical encapsulation for the device. The contact
ar ed 01500@23h {Tae secketohIVazesed to koldpthededes Bl0finmly aad provide electricals bet ween t he

PCB 110 serted
to 1 hsohtt BeinRate ARt 0N e Plo i SR MR 4 fous o0

sel f - balraﬂew@otdaszmmmapr @ngﬂler m@amﬂgxteqh@tﬂué@s'fh@rsoéttﬂit h¥therowides he f riction
force thertiE dnd B b P&%@ano%v R e e

t he cont act ar ea

I nSerte evice 120 typically
occupi esf,’CthbIOedtm:emchtdeahwmgaJ&eamiatstpréactwem mwltlﬁilsrﬁﬁlwfl‘?oum ng

140 Othh ae&éﬁtchaacﬂ%ﬁéagaﬁa&l%b@e aqARa I;hmcsn xt]ta&ah%coﬂ c{glowever an

T
nt of the iInvention may be used types o soc ets as long

as t her o pyoxidg clegirisakcoprectioni hebyosn thediCh | 1) anddbe rads en thecdgvice d2thect i on

bet ween Wi the device 120 is inserted into the socket 130. The contact area 150 is designed to
provide a self-balanced layout that significantly reduces or eliminates the friction force

—4

and moment when the device 120 is inserted into the socket 130 at the contact area 150,
20  When fully inserted, the device 120 typically occupies the entire inner surface of the
socket 130 within the housing 140. The socket is designed to be compatible with LGA
device. However, an embodiment of the invention may be used for other types of sockets
as long as there are a number of contacts that provides electrical connection between the

PCB and the device when the device is inseried into the socket.

25 [0023] Figure 2A is a diagram illustrating the contact area 150 having a first layout
according to one embodiment of the invention. The contact area 150 is divided into first

and second contact areas 210 and 220. It may also have an orientation point 205.

[0024] Each of the first and second contact areas 210 and 220 has a shape of the letter I,
consisting of two segments that are perpendicular to each other. The two segments

30 include a long segment and a short segment. Note that although the terms “long” and
“short” are used, they do not necessarily -indicate the relative lengths. For example, it is
possible that the two segments are of equal lengths.

4




PCB and the device when the device is inserted into the socket. 25 [0023]
Figure 2Ais a diagramillustrating the contact area 150 having a first
| ayout according to one enbodinent of the invention. The contact area 150

i s divi dedypnb@ekilspt and second contact areas 210 anfcggéhodids7d3gy al so
have an orientation point 205. [0024] Each of the first and second contact

areas 210 and 220 has a shape of the Ietter consisting of two segnents

that are endi cul ar to each other. 3 de a | ong
segnent { QQE "Ehesﬂétrltﬂ's%"@@ﬁlr%ﬁ%%mqw% ${ gent e@h &r‘i‘“éq ?’rg iﬁoﬁ’é‘ and

" short" faf SutktSRGk sidd §y4 OPhe ¥t dRRELEDAS iokcted ﬁtdh@&!nﬁarbﬂ&lerafda&ﬂo vEhisengt hs.
For exanple, it is B‘gl bl e t hat rrent ) | engt hs.

ual
WO 2007 $OIST 18y bpAeTRiBBb B ARSI °f%"6®2‘§1‘=’° eoriPagonis ?Hﬁ%’é‘&ﬂ"é’ a 210 has a
first cemfero. Zﬁﬁdefbniﬂdaﬁén Mﬂenﬁaﬁmlw@eﬂ&ﬁaedaﬁﬁgme dréaq akl thut er short

si de_234. The flrst nter 230 is.|ocate nt of t rea 210.

Thi S5 CERmER: afhy e Shopkr motomenarte Himiaies Rpesiie o WEF ofler fioktatt

corr ES pﬂi@d(?ngts@glhm Ehéﬂﬁb&der shoie sid2 2™ 1s'ﬂiae)m1srﬂalmf?latshmnsagmehh€hcent r oi g
may be perfar nt_of. t [ out x an
axes. TH@‘: PRtF n%%ﬂdesggftéﬁﬁs %238‘1 gg‘gm §&F%B{T§g'epeclrp L mPae %ong segrrent
]‘cl'he fi rﬁtgtautvmrdssﬁﬁr@glﬁlfdmﬁ]}#thmtnl‘meudmnsesm%rdmfyofosd;tméﬂéfﬁg;fmmgrrent The
i rst ouyter ng, and.sho S 4

per pendg% # 8t éf@trseéo °ﬂ“‘8?%-?1 *&f{} ?eéﬁﬁggﬁ’& Or e Oh?{d'%y t hese two

sides is 90 or very close to 90 (e.qg., from 85 to 95). It contains a first
set 10f 926pSinslagdnGhe sesondik-shaped e 220 hias agedond senteti 2582 sespndir 10 [ 0026]

S'm'af,&ﬁﬁsfdgaa%,%gggg g@&ae&oﬁegézﬁomaﬁdme% SRM:S6 2P0, a second

out er a second outer short side 254. The| r definitions
are si m:¢tmr286, afﬁrsisttuterd@msaieﬁ&@ﬂdaﬁﬁtw@rwde{?éﬁgwﬁ?%v%zs and a first

out er Q@Jf 0 cﬁﬁtfli%i; % sedofid Q&Bf Jgf\ﬁﬂcié 260 that ﬁ@%ﬁ@nteti In £QB4R BeciforSHBONd set  of

contacts are oriente second direction 265. The first and

second The st anshrecuiRlingetipng 845 2nd265 prscppositerte eachothep syrlthal insprtipg at
| nsgEt i g d%@c% b ffVehe ?Dc%gtg3 B Sreds8 1ROGKEInd 53%nk Qeth bESHARR J4band i r st and

second sets of contacts 265 results in approxinmately zero force
and non@ﬁ&resqltsmagp@yme@bfaemﬁegcetan@m@@%t of contacts in two L-shaped
contact areas 210 and 220, there are a nunmber of rows or colums of

cont act geehpBy BaMmidd Be SAIE coMbGeinWaTI Ehapdd CRRkBa®.210 and 220, there
are a pumber of rows or columns of contacts that have the same large number of contacts.
These same numbers of contacts facilitates or simplifies the contact stitching. This
20 reduces the manufacturing costs and the cost of the socket 130, especially for high volume

manufacturing.

[0028] The second L-shaped area 220 is positioned or located symmetrically, or anti-
symmetrically depending on the reference point or line, to the first L-shaped area 210 with
respect to a package center 290. In other words, the short segment of the one L-shaped
25  area is attached to one end of the long segment of the other L-shaped area. The two L-
shaped areas 210 and 220 are positioned such that the first outer long and short sides 232
and 234 are substantially parallel to the second outer long and short sides 252 and 254,
respectively, In this manner, they are positioned to define a cavity area 280 and a
periphery 295, The cavity area 280 is located around the package center 290. The cavity
30  area 280 and the periphery 295 may be square or rectangular.

[0029} The orientation point 205 provides a reference point for orientation or the'socket

130. It may or may not physically exist. It is shown to serve as the reference point to

5




These sane nunbers of contacts facilitates or sinplifies the contact

stitching. This 20 reduces the manufacturing costs and the cost of the

socket 130, especially for high volune nmanufacturing. [0028] The second

L-shaped ay@ed#H144¢ POSitioned or |ocated symetrical bgrnmSiodddvéss

symmetrically depending on the reference point or line, to the first

L-shaped area 210 with respect to a package center 290. In other words,

t he shorf s t of the one d 25 area | s .att d to gne end of the

| ong oGk AR RS PR A5 AHb LR TFiEir S e oBrdaee510 and

ggg are 1posighbwﬂadvl1ﬁglsﬁrst hzlalbutlt hethislﬁhrstﬂa}mutﬁg:ﬁr@ﬂlgsm% ah@fstpoahm 2_33 aggz
are s antia ara t e _second.ou si des

and o5e s BB voReragh B fpvehila rdrRRaRepich aBh ool EReRRG 5 2ls e a

cavity dsshawd@6a proghenl. whéle thalzedoyd 2O&hapellueca20iid y leérdatuidd upsidé ocat ed ar ound

t he ac%a e center 290. The cavity 30 area 280 and the periphery 295 may be

square oY ectangul ar. [0029] The orientation point 205 provides a

reference point for orientation or the-socket 130. It nay or may not

physi call®830bXigure 28 is ajdiagsam illustrating dhacontast arérel S0dfving asecopdiayonit o 5 WO

2001 2 TIAIARET SRBOAARAL e AIBIOL" T Oyl HABRRRERL Frpl [ NE O

L- shaped area e contact area aving a first
| ayout . IaYﬁuitrma@‘-‘dfCiqckwlSFby@maIOMdéhWackagelgesthla%?é)d area is positioned such
that its upper left corner is closest to the reference point. The first

L- shapeqompmg&%@zcis%cﬁi@mlmﬁmgmmamﬂs@ﬂabﬁ 2868RNdydyat Shaped area
220 .is a ter tur cf side 5 down._ [003Q] Figure 2B is a diagram

i 1148t r&?‘i" g Wémﬁ eatr‘éféhel%ﬁnﬁ%l ﬁ&eﬁl@é@&%lsl%%ﬁﬁce thed&sfr di ng to one
enbodi Mgy bumégédﬂ%ohﬂmﬁll)ﬂ @, the Hest 8% akeamotisaﬁttm,m&gﬁdé he first

| ayout rot at ockw 90 ar ackage center [ 0031] Figure
2Cis a9V ‘3ISF‘E?§LE1 ﬁ“gjl dﬁlﬁg?ﬂaﬁl?aec?%%“‘??i\‘ii ng a third | ayout 10

according to one enbodi nent of the i nvention. The third layout is in
essence [@032] Figuet2D Isaykagrarh illupqm&lglﬂwdoﬁmw&aéaﬂ 150 HaXing alieurfh lwdut L- shaped ar ea

et ¢ oho e as URERERT s SST B b DR RE R remi R Decrating

t he 168 onlagoit reated cddflerrdodkmisedy00Ustbind thy pavkage center 290.

{0033] All definitions of the parameters in Figure 2B, 2C, and 2D such as centers,
direction, etc. are the same as in Figure 2A. The main difference among these four layouts
is the manner in which the two L-shaped areas 210 and 220 are positioned with respect to
each other. The two L-shaped areas 210 and 220 essentially have approximately equal

20  areas and equal lengths of the sides. Therefore, there are only & limited number of ways
that they may be positioned to form a square or rectangular cavity area and periphery.

[0034] Figure 3 is a diagram illustrating a typical contact 300 according to one
embodiment of the invention. The contact 300 is one of the first and second sets of
. contacts contained in the first and second L-shaped contact areas 210 and 220. It typically
25  includes a first portion 310, a second portion 320, and a connecting portion 330. The
detailed structure and connecting ways of the portions 310, 320 and 330 are not limited as
shown in Figure 3.

[0035] The first portion 310 is bent at an angle with respect to the second portion 320. It

has a loading or contact point 315 at the tip. The loading point 315 is the contact portion
30  topress against a pad at the bottom of the device 120 when it is inserted into the socket

130 so that electrical contact can be made. When the device 120 is inserted into the socket

6




according to one enbodi nent of the invention. The fourth layout is in
essence the third 15 layout rotated counter-clockw se by 90 around the
package center 290. [0033] All definitions of the paranmeters in Figure 2B,
2C, and 2DggMpbh@sigenters, direction, etc. are the sg® Askbs7 V\Ej‘sgure 2A.
The main difference anong these four |layouts is the manner I n

two L-shaped areas 210 and 220 are positioned wWth respect to each ot her

The two L-shaped area 0 and 220 senti al | ave, appr oxi mately equal 20
ar eas anJc"i30 E‘ﬁ%‘lrglpglﬁ'ﬁflﬁ%&%@c?% 8rg n]é‘?a@f rybé%""{‘L tdepaeada only a limted
nunber Ozfommgssigntfd‘i'aéFmes ﬁiﬁey:tdd&eﬂiasll)iﬂoﬁ'ﬁﬂih& Wafl@p Foiat Smali'hlepﬁi’ntreCt angul ar
cavity a_and .per.i I | agramillustrating a
Dol cal U5 T8 B5tad il meyesn e ﬁi%ﬂamg# BonSRBREIISGR, The

cont act tBO@idtien fores smfthtsrcemf)r'essi.:bn Bra 3semafés a fiitionfforc€ B6U puditingcont ai ned i n
the fir an econd L- sha d ct areas 210 an cally 25
ol deonPPfpBEGERE prifit G-, B8 hadkhes foeS e s RerFition st HEBE  ng

porti on @pOsiteHirecticgiet ai | ed structure and connect | ng ways of the portions
310, 320 and 330 are not |limted as shown in Figure 3. [0035] The first

ti | ipn 320. It
por 1 o1 Bkl helidha e 30 e (R0l bl RRGRRG: RRLELPD 320, 1
cont act 1p(§hetqogtact B 156 pT@s@mmyall&mﬁl@ PHdis hcntﬁhéitb(ﬁ'mthccécoﬂﬁe devi ce 120
when it A RRCkRt o t can be
mage.l é’ﬁt K% %Sggg’si&cdetﬁ&gnwg nsertactagéi(én?'o@%%socég&’m%@%m% 041147
PCT/10s2008r3576B62 soldzoball 345. fﬂhpﬁistapm Retweenmojectien toiniof the leadingnt i | ever
peam Lo jofht B¢8bn AR WKARG the GAFRIAASOInd R8Ik bafi3s idmligigif ed vertically

toward the | oadi ng poi nt ol nt noves downwar il e moving on

t he pad Basauseof tis offset 4, ﬁhecWQ Lets arens 2P ped 220oftsplder hadl fatteros fign f orce so
this compieaskap tJv@ii'@?w@’@ %dﬁ%?&hfe?s \ﬁmferthgﬁéé)ﬁhﬁ%@% of tﬁ’egﬁ ﬁge ﬂ&dang
a es The counter

horizontal Iy on the contac e package s

frictiorfolley regulangideAs prulbionly twodiagonad gormpUwpali|ararelesede therrantgelst i on 320 i s
t he 1gpr "Hi@ffeftﬁ@ rit 45 Bssitfle hdt@o 8QPS ARG e é@@ofﬁ@%ntakts'a?thﬁloﬁﬁ?ﬁm ddipdrdl€ cont act

area 150. The.connect.i ng portion 330 is bent slightly fromthe second

portion W thgusable seniact spmperda pichod theds-shaped eongact quses 240wadAMent paddl e
340 pr O\th d@dition, when the contacts are placed to wipe towards the inside of the socket 130, the

back of the third portion 310 is exposed to the outside of the socket 130, This helps
protecting the loading point 315 from being damaged during assembly.

20 [0037] The orientation of the first portion 310 is the orientation of the contact 300. Each
contact in the first L-shaped area 210 has a corresponding contact in the second L-shaped
contact area 220. Typically, the number of contacts in the first set of contacts is equal or
approximately equal to the number of contacts in the second set of contacts. When the
first set of contacts is oriented in the first direction and the second set of contacts is

25  oriented in the second direction opposite to the first direction, all the fiiction forces at the
loading points in the first set are also pointing in the opposite direction of all the friction
forces at the loading points of the second set. Therefore, when the device 120 is inserted
into the socket 130, all the resulting friction forces on the package in the first set of
contacts are canceled by all the friction forces in the second set of contacts. The result is

30  that the net total friction force for the entire contacts including the first and second sets is
almost zero. When the line connecting the area centers of the pad patterns on the package
that correspond to the first center 230 and second center 250 passes through the package




10 connection to a solder ball 345. The di stance between a projection point
of the loading point 315 on the surface of the contact area 150 and the
sol der ball 345 is an offset d. Because of this offset d the two L-shaped
areas 210 and 220 of solder ball patterns are pushed g %ﬁ aEhet WO

di agonal cHAEPE¥HT | e the pad patterns on the package usua y tollow
regular grid. As a result, only two diagonal corner walls are close to the
contacts. 15 Therefore, it is possi bl e not to de-popul ate the corner

cont act sceaﬁerml)ethetrmltammtmnmm&tsofnﬁﬂlemoniaﬁgotlﬁ@mglﬁﬁéfe@eﬁ?t act nunber in
each of the L- sg g @gptact areas 210 and 220. In addition, when the

cont act FPEPEIPPEE &Y P65 Wi pe towards the inside of the socket 130, the back
of the third portion 310 is exposed to the qutsjde of th t. 130. This
hel ps (10038 db swrgmertyewhencadl theycqneacksin thedfirptIsphap ?@tﬁbﬁﬁbzﬁ} @@Pﬁr‘i‘a’ assenbl y.
20 [003 £ lokieMad bsitetdh@ctionsghé at i on of
the[cont%c%ggélg{hb%%ﬁab%ﬁg{)ﬂ?ﬁatcﬁsz)?l‘rést sﬁlzli&bgd ar ea 0 has a

cor r &s paretifota) Sdeion dercesiand mpEegs AETRAVEL %ﬁﬁﬁ@@mﬂ&% 0. Typically,

the nunmhg) k,a,fe t&?é}&]%% ot 'r&atTe@ ﬁmﬁﬂgr s%E:ke‘E 8étufifonC Uhis aighﬁicaﬁﬂ)aﬁﬂtaies ar
appr oxi

to the nunber contacgts nthes e
cont act sellmlmiﬁﬁ tbﬁéefowﬁnh% osgllapie Oéémsa@ie&ﬂ Vi ’flgaocﬁ(ﬁpﬁc’ﬁ?% & rst
direction and the second set of contacts is 25 orlented in the second
di recti ooSRRaSirt 2 id Ldibgtem fillustrhtinh 4 wiplrigamgleaktording td wnecembodlrrfem@fes at the

| oadi ng points in _the first se are Iso ol direction
of all tWeinventan d; e“‘f‘lﬂ?%%‘églea‘ts% E)%i#\ %riu? %‘ﬁg se set .
TherﬁfOr&nte‘fd”kﬁﬂhéﬁlﬁtzﬁe\secbﬁdL%apﬁmMM@dmdmeamhélmecket 130, all the
resulting friction forces on the package in the first set of contacts are

cance! w4504 Sofld BRLGICAS b6 REGRAMIBE L B cERMiPRIE The

resul t frlctlon orce he entire contacts
i ncl udi nfjrst dvel sbéand f-shaptdseas ﬁélO et 220jage pagaliehex subewalaﬂvxneqaﬂ?lﬁea fie

connectinpg the are .ﬁgﬁ%ﬁ&ﬂd%%mp Sqﬁgggsrsgsso ploRenddd¢ baeg that

correspo e center second ce er 250 passes { hrough the
package thfougbiR(AMQE tdmet 20¢TThis oo sy 336 b the diap pennesting the eratersfy| t ant

fric { B ot QBird nPRIKSVRn Ao cdtiS aredPPr OXi mat el y
canc le@”%”%é%p%ﬁﬁéé#%@ﬁgg%@% thsg contacts in the first L-shaped
contact 2remmd220. and all the cont acts in the second L-shaped contact area

220 are oriented in opposite directions, the
[0041] The two L-shaped contact areas 210 and 220 are positioned or arranged such that

they form or define the cavity area 280 and the periphery 295. The cavity area 280 is
Jocated around the package center 290. The cavity area 280 has first and second cavity

20  sides 410 and 420 of lengtbs ¢ and d, respectively. The periphery 295 has first and second
periphery sides 430 and 440 of lengths aand b, respectively.

[0042] The wiping angle [ is determined by [ = arctan [a(b® — dA)id(a® - ¢*)} using
geometry.

[0043] Figure 5 is a flowchart illustrating a process 500 to configure the contact area
25  according to one embodiment of the invention.

[0044] Upon START, the process 500 divides a contact area of a socket into first and
second L-shaped contact areas (Block 510). The first L-shaped contact area has a first
center, a first outer long side, and a first outer short side. The second L-shaped contact
area has a second center, a second outer long side, and a second outer short side. The

30  second L-shaped contact area is symmetric or anti-symmetric to the first L-shaped area



5 net total friction forces and nonents are equal or approximately equal to
zero. The package therefore is not rotated during socket actuation. This
significantly reduces or elimnates the deformation or collapse of the

socket si ring socket actuation. [0039] Fi g¥epyérebaiosdesdi agram
il lTustrati S@JWI pllgﬁg angl e accordi ng to one enbodi nent ’gi}[ the i nvention.

The wi ping angle is the angle fornmed by the center |ine connectlng the two
10 centers of the first and second L-sh ed cont act rea ty% verti cal

line. [ GOGOpsPPeido p ket cRlgr SBCaRg ofp Pest ?@53 Desw e rientation
of 1 |h|e ;ﬁﬂ&‘ﬁn@%élgexf[ ]ﬁllt?:la»glt}lé 105%11%?@11@&?&@&&:&;' ﬁm&wm tRé.ébnaaitd f220 ?r e |
paral l el or _substantially_ parallel to a li 0 in e first an
second ®eist 33%landing an fhe padsyed ?@Y?ﬁﬁﬁ&@%ﬁ@& Bﬁgl%es%@ hg'f'fi’gffgh t he

p ?C liggte ﬁt@é?ﬁ 6fth3 QQntacT bbi%ts't3|t50 RadmBy szﬁﬁ@D-sﬁ@etpbl&rh ?s;m?mmmldengallshe tCﬁnt ers

0 e b att.er a nd,to the

L- shaped ?:c?ﬁ’@é’é G‘BP Eli‘dméﬁgo Tbe f’g%g%f’ Q%%g{qgr;g)eag g“%t act areas

210 anddﬁ@%tﬁé@ffmsmemdnassmaﬁmwch that they formor define the
cavity area 280 and the periphery 295. The cavity area 280 is |ocated

around kage cent 90. .The second
cavity 3@"?‘5?@3? ﬁ’f(?roa?ﬁﬁ%méete &h a s‘i’%:e\étalmdagl g afsg‘gongeﬁ éﬂeoﬁ%bp%}g peri phery
295 has tdt'hjeﬂrstallrdctim@hdk SPBr H‘hbremlyegomsw;’g@cam@lfm&tofcdntm@t hs a and b,

e5pocttelo LAV Tl O P03 L STMTBS oty o st o0 (2002 -
i | | U8t r atdond dixegtivn drethe s&00d L@hwdfar@uu@ thiteressing adswafr @fathe ﬁssta@ctor ding to

2 cont aarool 84 Bfcoks KRR Bfhop Y bctRR, Al iPpert OB SRR 20 ar e

(Bl ock 510). The first L- shaped contact area has a f| rst center, a first
outer | &ONF6kFigmre Gisa dingram Hiusigaiing e nsorsss 5 19ite dividesconiaeichi acefiBBed cont act
area hag, gy &ie DF BE inventRFC OTHE REd8Y 5100Rdud: 80 n@&ﬂe@m&&ﬁ@i&ds out er
short side. e 30 second L-sha ed contact area is symetrigc

ant i - sy agend 620t Naterthatthe process SHAPRY Perfem thympgnloggy 1’&%@0 and

PCT/ yszgggggbg;a@;;ﬁorwtﬁﬁ SRREt to a socket center. Because of a possible
of fset betwee e contac poi nt 350

{0047} In the module or function 610, the process 510 positions the first and second L~
shaped areas such that the ﬁrst.outer long and short sides are substantially parallel to the
second outer long and short sides. In the module or function 620, the process 510
positions the first and second L-shaped areas to define a cavity area at a socket center and
20 aperiphery. The cavity area has first and second cavity sides of lengths ¢ and d,
respectively. The periphery has first and second periphery sides of lengths a and b,

respectively,

[0048] The module or function 620 calls or invokes the modules or functions 630 and 640.
In the module or function 630, the process 510 forms the cavity area being square or

25  rectangular. In the module or function 640, the process 510 forms the periphery being
square or rectangular.

[0049] Figure 7 is a diagram illustrating a process 520 to determine the first and second
directions according to one embodiment of the invention. The process 520 calls the
modules or functions 710 and/or 720. In the module 710, the process 520 determines the
30  first and second directions being substantially parallel fo a line connecting the first and
second centers. The module or function 710 calls or invokes the module or function 730.




and the solder ball 345, the |ocation of the contact area of the socket
makes the contact point 350 | anding on the pads which usually have a
regular grid. On the other hand, the pattern of the contact points 350 has
the sane Lgghaemspattern as that of the solder balls Spdfipsadd@attern of
contact points 350 may be offset. fromthe pattern of solder balls 345 due
to the offset between themas shown in Figure 3. [0045] Next, the process

500 det ek fd ' i second directian, opposit to the
First i Ponerndiegdihe Bhe iRt oitiRiontchir be Suahlssrad, sor of
cont act s centars torapproximateli passithrotghothe sedkitornten Initie: thodulé 720, ghapadsar ea and a
second s ik 364 Sinl c i recth it second L-shaped
area sucﬁQQ§%ﬁ preggéﬁaégn g?ﬂ%§@§§ %ﬁ%“ﬂ% sfdﬁﬁﬁﬂaéééﬂﬁd sets of contacts
results in &E roximately zero force_and nonent (Block 530). [0046] Figure
6 i s a ditigPlibile theduventiombps hegn drseihed S rmpofevard embodiamitsc thosr afa

accor sli Nerdira8y AAENAHOREWITERbo o S tﬂeﬁﬁ@éﬁ’ﬁb@ﬂﬁgﬁkﬁﬁa{ﬂ%ﬁé@%}jﬁﬂﬂéﬂ udes two

modul es gr functions 610 and 620. Note that the process may perform
t he nndu&?gn B 584 beopractised with gpodificaiorpand aliaretiens withip theospirkt and scopy or der .
[0047] | of thegopenabd cais, Thedekir@fiod bedst the first
and seco.d.L%?shaped ar eas sugﬁﬁthgﬁh?ﬁg%?gﬁgﬁﬁgﬁﬁg%gﬁgﬁghgkﬁaéﬁort si des
are subs %ﬁpgally parallel to the second outer |Iong and short sides. In
the nodul e or function 620, the process 510 positions the first and second
L-shaped areas to define a cavity area at a socket center and 20 a

peri phery. The cavity area has first and second cavity sides of lengths c
and d, respectively. The periphery has first and second periphery sides of
|l engths a and b, respectively, [0048] The nodul e or function 620 calls or

i nvokes the nodul es or functions 630 and 640. |In the nodule or function
630, the process 510 fornms the cavity area being square or 25 rectangul ar.
In the nodul e or function 640, the process 510 forns the periphery being
square or rectangular. [0049] Figure 7 is a diagramillustrating a process
520 to determne the first and second directions according to one

enbodi nent of the invention. The process 520 calls the nodules or
functions 710 and/or 720. In the nodule 710, the process 520 determ nes the
30 first and second directions being substantially parallel to a line
connecting the first and
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second centers. The nodul e or function 710 calls or invokes the nodul e or
function 730. 9 WD 2007/041147 PCTI US2006/ 037636 I n the nodule 730, the
process 520 determ nes the |ine connecting the first and second centers to
approxi mately pass through the socket center. In the nodule 720, the
process 520 determines a wping angle 0 using O = arctan [a(b2 -
d2)]/[d(a2_ - c“ [ 0050] While the invention has been described in terns of
several e nts, those of 5 ordinary skill in the art will recognize
that the invention is not limted to the enbodi nents described, but can be
practiced with nodification and alteration wthin the spirit and scope of

t he appendé@ut tsickdimed isThe description is thus to be regarded as illustrative
instead of limting. 10 CLAIMS Wat is clained is: 1. A socket
conprising: a first L-shaped area having a first center, a first outer |ong
side, and a fiilst outsecketstwoptising:de, the first L-shaped area containing a

first set of co 0 r.OWS .and ms and oriented Ln a first

di rection; and @%@f@ﬁ@e‘{a‘%ﬂ%‘%ﬁ L L © ?/rf ﬁérséo t&g’ gsglg’rﬁn@ra, t QoNd

out er | onghosi sige, thadira L-steped dredWoafairBROR tirsti @€ oA BehthAE BrpEns yoweidd cal | y
to the fi rst L- shaped area e secon L- shaped area containing a second
set of coﬁ?&@?%m?ddg%ﬁlﬁal?ﬁﬁgst BeFtieBi dfns and oriented in a second
direction oppogist@ntQ.-{Hafed hks hadhg 8GEiAR c%ﬁ'tﬁp atsléér;ndp&@e?slbﬂ?sﬁe dgMice on
the first and second sets of contacts results in arsgroxwra ely zero force

and nonensecond ogtaleshorside angfloedtes symmeirieallyitp thehBrst Lrshapedrageas Sreoweaend shaped
areas arep dtai-é%rb%ﬂﬁ ﬁ]&igg'% %Qéﬁd sfePSfJ htatfs f&'ﬁl rdw% ﬁﬂmﬁp%& ortdrfigs are
I'lTe t or

substanti aI par a second out er sides. 3. The
socket of incd mcmdldlvdqe'meopposlltﬁetofthaf ftst dinettion sunhdhat-md'salpgd davieasn #redirst

t d I 1 { K t i ph , th
Cavi 1y ar 6 eiseh S Pl U B B e R But B Srafgnd Eani 0" |

respectively, the periphery having

2. The socket of claim 1 wherein the first and second L-shaped areas are
positioned such that the first outer long and short sides are substantially parallel to the

second outer long and short sides.

3. The socket of claim 1 wherein the first and second L-shaped areas are
positioned to define a cavity area at a package center and a periphery, the cavity area
having first and second cavity sides of lengths ¢ and d, respectively, the periphery having
first and second periphery sides of lengths a and b, respectively.

4, The socket of claim 1 wherein the first and second directions are

substantially parallel to a line connecting the first and second centers.

5. The socket of claim 4 wherein the first set of contacts has a wiping angle

8 determined by 8 = arctan [a(b® - d)}/[d(a% - ¢?)].
6. The socket of claim 4 wherein a center line connecting centers of L-shape
pad patterns on a package corresponding to the L-shaped areas approximately passes

through the package center.
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first and second periphery sides of lengths a and b, respectively. 4. The
socket of claim1l wherein the first and second directions are

substantially parallel to a line connecting the first and second centers.

5. The socket of claim4 wherein the first set of contacts has a w ping
angle 8 determned by 8 = arctan [a(b2 - d2)]I[d(a2 - c2)]. 6. The socket
of claim4 wherein center line connecting _centers of L-shape . pad
patterns on a gackagéﬂéﬂ%Fb ﬂﬂﬁﬁ&EPEHVH@‘Eﬂ§ﬁﬁﬁgﬂaﬁ?é&§ﬂ§ﬁﬁpﬁwﬁﬁﬁieIy
passes t hnawob biigmgiackage center. 11 7. The socket of claim 3 wherein one
of the cavity area and the periphery is square or rectangle. 8. A system
conprising: a printed circuit board (PCB); a device; and a socket nounted

on the PCB to Rouse A hefbffisinkh® socket having a housing and a contact

area, the contact area conprising: a first L-shaped area having a first
center, a firsepootedcirtwhbpasd ®EB)and a first outer short side, the first
L- shaped area %%Q‘gi?é_%@g a first set of contacts formng rows and col unms
and oriented inafTirst direction, and a second L-shaped area having a
second cent er, aaodec andnedioarthd BOB oildase thanridviac,she eoukephidvirig & housingsi de and

| ocated s tricall o the first L:shaped area, the second L-shaped area
cont ai ni néﬂngaeg‘gﬁac?ﬁﬁwéé{’e BYACHHELLYPYS Y ng rows and col umms and ori ent ed

in a second directi afirStMPekdpb@ aked Habgld filst chitdrEs tir@busddtQbngd Had, anBlzSSi Ng
the device on the first and second sets of contacts results in

appr oxi mat el y FEt Outcssbet sidlg, Hsniinst L-shapediaea penteipingra Brshisph & ¢gmactsi n t he
first and Secomnﬁgslﬁﬁ,gggd@(ﬂmﬁ{d%ﬁeﬂ‘@&h{élﬂf}@ﬁhe%ﬂgﬂ dpat the first outer
e

| ong and short sides are substantially para to the second outer |ong
and short sides. 1082 sqgaddyshaped asta bdvarigna Scaibeanian, 2 brsofid pwfer langlsidecond

L-shaped areas aftl £ second outer short side and located symmetrically to the first L-shaped area,
the second L-shaped area containing a second set of contacts forming rows and
columns and oriented in a second direction opposite to the first direction such that
pressing the device on the first and second sets of contacts results in

approximately zero force and moment,

9. The system of claim 8 wherein the first and second L-shaped areas are
positioned such that the first outer long and short sides are substantially parallel to the

second outer long and short sides.

10. The system of claim 8 wherein the first and second L-shaped areas are
positioned to define a cavity area at a package center and a periphery, the cavity area
having first and second cavity sides of lengths ¢ and d, respectively, the periphery having
first and second periphery sides of lengths a and b, respectively.

11. The system of claim 8 wherein the first and second directions are

substantially parallel to a line connecting the first and second centers.

12. The system of claim 8 wherein the first set of contacts has a wiping angle

0 determined by 0 = arctan [a(b® - d*))/[d(@® - A)]'
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positioned to define a cavity area at a package center and a periphery, the
cavity area having first and second cavity sides of |lengths ¢ and d,
respectively, the periphery having first and second periphery sides of

| engths a and b, respectively. 11. The systemof claim8 wherein the first
and second directions are substantially parallel to a |line connecting the
first and second centers. 12. The systemof claim8 wherein the first set
of contacts hasi®a wi Pienystsrgpieclaim &ét‘@efﬁ%éd:e’é‘?f bine-conneeting ¢entesp of L-

d2) ] /[ d(@aZhapeCgad pairmk3en hhshcRARt &ReQiontind! B hO TWAEPE] Breds GERbSImatdiye
connecting centers of L- shape pad patterns on a package corresponding to
t he L- shapasseateepshiippaskigeseriey passes through the package center. 14. A
socket conprising: a first L-shaped area having a first center, a first
outer long side, and a first outer short side, the first L-shaped area
containing a fildst Sesockét awoprisiogs form ng rows and columms and oriented
inafirst direcgtign;, and a second.L-shaped.are aving a second center, a
second outer |4 St?‘r'&‘?}’e‘gﬁaa aving 3 B8 o i et ﬁr§{1%&?rq%rfg(fé af’n‘iﬁds"ll ﬁ?&?‘&ﬁf

symet ri cghdry side, theefirbti I.Shaped shapeshtdiniag a filRe s& @F Wdgtacts -foRARE dows 8l

cont ai nin F second . set_.of contacts formng rows and colums and ori ented

in a seconalUyisaed psRtwlipadinstditeefiqnnand st direction such that pressing a

device on the faidesdnd ]@-@th’é@ﬁ%%%%% REorfdOsth R, Ssdobitbibesr loRg LY i At el y
zero force and nonent; wherein each contact in the first and second sets of

cont acts @&enepdioytss shast sifle and Josated symmawicelly t@ the feit Agshepsdareatthesacppd t he
first porti L0 ¢ i . ra
conpr ebst o PR R oAl o 8ol CAB borkl RERTHOR, 48 BB ARNBURRET T
device isin msmopédl;ricalos Qpllm’ﬂi p?ﬂltz :cﬁam dumc;:am sug ihgﬂpreqshgiatde@icg Oﬁﬂlhb first
connectin rtion t slightly fromt Seco ortion and having an
attachne nt%n %geﬁ éf‘(gseztas[ OLERnaet %S%%mg?i’rgéﬁ?‘?gﬂ}’ Z"d%god Fganélr%?ﬁlﬁ}%h g connection to

a sol der bal | whifein ¢kcB ysiitanie thefitst 2hd gEcond sets of contacts comprises:

a first portion having a loading point at a tip, the first portion functioning
as a cantilever beam to be bent down under a compression force directed
vertically toward the loading point when the device is inserted;

a second portion in an upright position; and

a connecting portion bent slightly from the second portion and having an
attachment paddle at an end, the attachment paddle providing connection to a
solder ball.

15. A system comprising:

a printed circuit board (PCB);

a device; and

a socket mounted on the PCB to house the device, the socket having a housing
and a contact area, the contact area comprising:

a first L-shaped area having a first center, a first outer long side, and a
first outer short side, the first L-shaped area containing a first set of contacts
forming rows and columns and oriented in a first direction, and

a second L-shaped area having a second center, a second outer long side,
and a second outer short side and located symmetrically to the first L-shaped area,
the second L-shaped area containing second set of contacts forming rows and

13



a printed circuit board (PCB); a device; and a socket nounted on the PCB
to house the device, the socket having a housing and a contact area, the
contact area conprising: a first L-shaped area having a first center, a
first outer long side, and a first outer short side, the first L-shaped
area containing a first set of contacts formng rows and colums and
oriented in a flfSt dlrectlon and g second L-shaped area having a second

center, a secor8luzpsand P’B?Fﬁeds‘inci'e“econérﬁdfe‘ét‘oé’é&’ﬁﬁﬂtedﬁtﬂé?rﬁfé%‘ieﬁu%

| ocated symet &Sk Vo0 déhi&e Ton! e LerSth @RE GseBdiR sets L B c§§lﬁ&§‘dregu1§h§{)ed area
cont ai ni ng second set of contacts formng rows and 13 colums and ori ented
in a second di eepKismieypeeiferes ansd mpment] r st direction such that pressing
the device on Lirdi Eth Bt 92836l SocBha SAN AR SobhSs! 1
approximately zero force an ; erern ea contact 1n the first and
second sets of cont alcﬁrstmm:rhmabadlngsbmpwaﬁmnhmﬁmtp@tlauﬁmaﬂmnm poi nt
at a tip, the flrstmﬂﬂ&;} n fu Qg %?cantl ever ? d he, bent
down under a cORPresSsto© Sf*uge ?e(,@f1 °W9e?*’c T &I PYRRTSRE R dfredEd ng

poi nt when the vdﬁmalﬁ.}etomrdthsﬁj’aﬂﬁgpoﬁltﬁfﬁémmé dpeitd is@mkeited;an upri ght position;
and a connecting portion bent sli htl fron1the second portion and havi ng
an attachment paddPSeRd@Rriendn PR paddl e provi di ng connection

to a solder ball. h%onnecting portion bent slightly from the second portion and having an

attachment paddle at an end, the attachment paddle providing connection to a
solder ball.
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