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SELF- BALANCED DUAL L- SHAPED SOCKET BACKGROUND FI ELD OF
THE | NVENTI ON [ 001] Enbodi nents of the invention

wo edoanersd the field of sem conductor packagi nBCT/E8IH06/037636
nore specifically, to sockets. DESCRI PTI ON OF RELATED
ART. [002] Conpared to other packagi ng techni ques,

Land Gid I i.ng..t ffers many
advant ageﬁﬁﬁ%b@@@%ggéﬁgg@mgb%ﬁl ng, high
I/ O density, |ow inductance, ease of upgrade, |ess
costly, and elimnation of pin damage problens as in
Pin Gid Array (PG packagi ng. An LGA socket is
typically used to attggbhxesRd¥ngevice to a printed
circuit board (PCB). Wien a LGA device is installed on
a LGA socket, the rotation and pressure of the device
on the socket during socket actuation may create a
FIELD QF JHEANVENTION i ct i on force that may cause deformation
to the socket sidewalls or even breaking them [003]
[001] EEm®béintntsQRE GN8SHdOre[2RIWARe FBIA Jf8SHIcbAMctdr dabkdgd, and
force and nonent during socket actuation have "a nunber
more specifiealiih 4¢ faskebst LGA sockets or connectors have the
LGA contact wiping in one direction. Wiile this
configuration may be acceptabl e when the nunber of
DESCRIBRONAFRFIATEDIART-hundr ed, the resultant friction
force and nonment becone significant when the nunber of
c : nj I 1 he
] D e A on) oo P @il
technodegy-efécrs meke advantdges sedura casecd ey ize neavfaciuringohigh $/0

s BABAPCAE, S PRSEY £l RS AR
probletisess swBloeGria iMtemya(PIGA) Ipacleitigh i AL GthevcRetribepicfly used to
attach ggﬂiiﬁﬁtﬁagéﬂ)pare gx%qtp{i gi\échqﬁgq?gﬁ g%l‘a]%){: S\&ﬁ%g hg}%o g%iger i% &}ﬁstalled on
a LGADISRER] BE6M: 6 addHre XS INGS dbHO4 bn EEROEITRIBH g Sdcket

invention may best be understood by referring to the

actuatiopmayreric asigaiioant Bistian frree tehipanyrusy dafoamphes ta thasocket
sidewdllsr €9&FbrbRihg bitked r at e enbodi ments of the

[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
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

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

invention. In the drawings:
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invention. In the drawings:[005] Figure 1 is a diagram

illustrating a systemin which one enbodi nent of the
w0 poogfosilegn can be practiced. [006] Figure 2A i BCHUS2006/037636

diagramillustrating a contact area having a first

| ayout according to one enbodi nent of the invention.

007]. Figure 2B.i s a. diagram.il trati
oos) ER0EL 1 P HES R Cub R R 3l s
inventiG@&@@deRadticed. the i nvention. [008] Figure 2Cis a
diagramillustrating a contact area having a third

ayout accqrdi ng..1o one enbodi nent of t i ' .
(0061 (e 24 een i b et s ag e UGB pding to
one emBé@mechiBYi theindehtasi.t h | ayout according to one

enbodi nent of the invention. [0010] Figure 3 is a

di agram.i | | ust rat{ ng a contact accor.di n% to qne di
[007] Figwrihdnt dgeranhilushyiing a cartact aiga IFVipe ggperng ioug according

t0 one ShRHAB JrihiStakaitiddd a wi ping angl e according to one
enbodi nent of the invention. [0012] Figure 5 is a
flowhart illustrating a process to conf

. ) ! | L@&{e tpe dine t
[008] Fegwed€ inn dngece it poonvet Bl dayipgArthisd layqut according to

oneembg&ﬁﬁhi&ﬂheﬁggﬁg&mFigure 6 is adagramillustrating a
process to divide a contact area according to one

enbodi ment of the invention. [0014] Figure 7 is a )
[009] fRigwe ABris adiagran illusitainga petsecs aEsatigvigaadpith dyongaccording
fifst d .y ections according to one
to one %%%%%ﬁnr%r@nqﬁ%%%&g%&%vem i on. DESCRI PTI ON [0015] An
enbodi nent of the present invention is a LGA socket. A
[0010] fHigwse 3 lis & Hmpedh dluetatiegsa contict secopding & onegerabhqdimersafdipe
: long side, and a first outer short side. The first
mventipl.shaned area contains a first set of contacts
oriented in a first direction. A second L-shaped area
[0011] IRigura 49e¢ diagrane ithatrativg & egunglangi¢ eccolding tesdrpesmbznddment of
. second outer short side and is positioned
the inveRliBat rical Iy to the first L-shaped area. The second
L- shaped area contains a

[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 illustrating a process to determine the first and second

directions according to one embodiment of the invention.

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
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
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second set of contacts oriented in a second direction

opposite to the first direction suchthat pressing a
walenwroeiieon the first and second sets of contacP&I/US2006/037636

results in approximately zero force and nonent. [0016]

In the foll ow ng description, numerous specific

details are set .forth. However, it is understood.that
that DIERGR SO EFG AP seeHnt 53 RhsPrie e fn ah il zero
force dnf@ssm&peci fic details. In other instances, well-known

circuits, structures, and techni ques have not been

shown to avoi d qbscuring the understanding of this .
[0016]adhs fohlomane dysgBRtIN. BHEICERS ORI 2ok B8 Bogver, itis

undersiBdY th& HRRahdRdo e MRS RRY BB beRtib&l WakGltNese specific

_depicted as a flowchart, a fI%MIdlagran1 a structure
detailsgla gthgninsionces, WEb&RoWnageuitn, simpatiresgnd deohpisenhde nehpeen

shownJF ARG D RFH AL AR ASo MR SAUEALA] Process, many

e operations can be ormed i n parallel or
concurrently. In addition, the order of the operations
[0017[naye erebedimant efithethvertign mey be déssribed an anproeess wHaeh istusually
. .oper.ations. .a 0 ed., : Y. : to
depicn PRI ) AR AL sl gy B EL FRBARE
Althoughraufl @edhartinay desciiledihe opéiations Btaceqid®iiBirodess, many of the

enbodi nent .of the invention redyces oy.elim nates
operatfofy 681 g PRS0 Ah B AL CORRIFIFALD < BAdGi R F ot he
operatPnd may e afrBSoede A flchs it p@iHaRd Wikkndtst jRrAdekete

This is achieved by orienting the contacts in opp03|t§
complefpd.e ANTBIFSS MAY CRABCHPRAER  MreHiadya pragram.chirgoedig. agpethod of

manuf%t&ﬁﬁ% or3BrititloRCitbons may be determined to be parallel
to a Tine connecting the two centers of the contact

areas. [0019] Figure 1 is a diagramillustrating a
[0018]s4s embrdioeeni af thiileventoe r@mrr@mmms frigtion faremandmoment
. ice M: i P Nt .
g SERSRAREL LS 65 LA UL SRR e
by orichBilg thd@a@ctsTheppeBteldiftciiensan ywSBnikaicalippositomeal ¢ontact

areas. WG ritt? and dbevcil S iu@s d iq)aa ¥ Sicr}) g Stet Th(e:enters
PE ATy RIFTHIRS] RyPePaRlsH e dPF BFS

of the Soififctageagpoxy and FR4. It may include copper clad

m crowave, and rigid and/or flexible | am nates, etc.

1. typical |y neefts a broad ra .of _thermal ~and
[0019]cFighieh £ M%emil wiEins aéystvaﬂ!%ﬁ &W&@O@ﬁfwﬂnﬂ% ophe
inventfn/Bah BEHRRAES. OThe sydidm 100 &lcthded a PricRARUECEH boXIL(BTB) AN0, a
device 120, and a socket 130.

[0020] The PCB 110 is any PCB that may contain circuits and devices used in a
processing system. The PCB 110 may be a multi-layer board made of materials such as
epoxy and FR4. It may include copper clad, microwave, and rigid and/or flexible
laminates, etc. It typically meets a broad range of thermal and electrical requirements of
various systems. It may be a motherboard or a 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, etc. The PCB 110 is typically populated with many devices having
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
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expansi on board that plugs into an expansion slot, a

daughter card that is attached directly to another
whoarm411er an adapter that contains special deRCT/ES2006/037636

processors such as video, graphics, network, etc. The

PCB 110 is typically populated with many devices

pck B} B S RS GEASII S G5 S S s

(CSP) a1 0ThE PABAINN KA (rlabe) }foad‘snﬁbé althen@erh&ite @f goetdle electrical
circuit (SAQC), quad flatpack (QFP), Thin Smal

conneqtpns thab CERcR 1‘(‘3?3@‘)m13@?m§ tegfthster (CC), Chip Scal e
Package (CSP)3 etc. The PCB 110 had traces, pads, vias
[0021]@1&% iy 129l 1§H@ﬁaémée%m@umﬁsﬁh@@whcaa;broﬁwaﬁ jeONs

hat connect devices or conponents together. Zliﬁﬁh

colrnpwnlalae \ﬂlélwﬂ@esoqlmlﬁ@, Brardenare etdﬁmce iL30 &riees %&ﬂdaw

R e

hundrqdquka@a)veiry [thomaduidypmsh elt dmylbca mﬁﬁ)phwsa)rvaedlglthﬂl ggnapi n
g g %\éera hundr ed gitns _tc()) pyer A cor a
Pmces?%%&%??’é’l% 5SSt ar%éip & RHPEEPr DL PO ¢ BorEiso
micro-8bigfuller EmGARERM], contrbRéEMUbKodmyt@agdex, devigsaphi cs
co- processor, a floating poi nt co-processor, a

cr ontraller r.at troller . ar _.any
002210 b Aok 0wy BRise SRGS B GRTY 560 pE il earbiul 4
contactsetel€an e ddvibe 120 M dtha PABOT IOV ITHR ehi8dd it PCBN BEHhSough
bet ween the device 120 and the PCB 110. It is nounted

re-flovp polelerangemacess OF py effgHmPwItingdsehagtuger T hgsesket biprgyides
rne,cha%fs&{]h %é?ﬁq TRy 91%1:@19 it sﬁgﬁg% H8Rw the % e 150 }olﬁé)atpdrcﬁefd fage

ani ca t her ma el ectri cal suppo
PCB 1 fe ltduay weludee housing 140 eatheentacs aread SPChe housing isrppdyame to

providiﬁ 'ﬁ%eHgnelcﬁ egga%ghlggor}fog tf?éq&jev?c C ot %ﬁhta@lr a?‘?a %‘5%) COnHlﬁ %ontacts
ousing 1s a‘frane to provide nechanrcal” encapsula
to proYide elebigicaledonaectiont betoeai aetPCGB &80 AhDihe q»adisamm&edamicadﬂ@

0 pr.ovi el ectrical, conpectio bet ween
when § B 15055nes5et 8 doeket 0. WRERORHG e Ll> SoUEHE o
provide ASEIRGnc&E Rydkteh s QpeicahBP redhb& GNhAkdtePIhe Fridthfh fosce
desi gned to provide a self-bal anced | ayout that

and memgpt; wheadhe fAgviee Hitkis dnssrtedntoihesoeket d B@ af the cpntaet ares bW
{ h {
When &8, HOLFI th\é’i?ﬁ(; k%0 ﬁﬁ) i o%é%m‘is;%l‘e enﬁ%ul Fxgé)ce dt8he

socket 130 at t e contact “ar ] ,
socketi 139 evithan thethw%g\m@e The godkyiis dasigyeddo begoawatible vaiit Loé

ur fa 1 wi. £ hi n h i
device' }BOQV&?’% L ag gc ? ment g tél%g%sge&tlf)g 9}% be used for&t%e?\ﬁgeﬁ %E ngkets
as longleyviher. artowamder, of&mnfmtsdbhtrmed@felédnecaﬂ poretettianberagebthe
PCB aﬁg %‘19 Je%gce%ﬁ]e%rthé E{g elg,e 1gf1nssérteg Fnttg the socket.

[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 L
consisting of two segments that are perpendicular to each other. The two segments
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.
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as long as there are a nunber of contacts that

provi des el ectrical connection between the PCB and the
walewroeliwhen the device is inserted into the sPCREB2006/037636

[0023] Figure 2A is a diagramillustrating the contact

area 150 having a first layout according to one

[ t of the invention. T co ct area 150,4

ro02s) G et iargc el o D A S BHICT oAtk Acr S PSS TeRs and o
first outet @hort kideB4 AITHE fifkd ¥ent@R30rib BithRt a0 thep@hiet o2(B arda®d4]This

Each of the first and_second contact areas,6 210 apd. 220
center gy bg dgigeprmcd s & Rentrad pibe PolygAR e orgepPndsig thebrrbared
area 210N &the WeRerREREH BF HidlcBhirdi@ 23U RERBhed ﬂlﬁ% WO, SLAHTRRAE S

include a [ong segnment and a short segment. Note that
momerdjof Hisirgbe ativait K @ndry axesorigie fapicbutesHong sidepd2 isdheioutentige of

n r - .

e ton 3o SE TR PLPAS NI DFLAL G LERB . o
first outetiang drehddiohtside8 Q2% hindrPdd 4re sehstdntisHp pegpendiealaptblcablnsthar.

b, SRR B LS A DO RS

85° to 9395 atreebn@dind Nerst 8AbEEohcts D4D ae@edti@ntedtin & fige directioERAs.
be determ ned as a centroid of the polygon that

00261 SR B S bR T BEE 20 llS ahetssserg

long sill85ARLAA aABEHdRIFRARNEid0D 54 herhaireRfiafeUS ast safilanto first
axes.” The first outer Iong_ side 232 is the outer side
]I'

center 330, tfirst @iy lovgsida?32, Te aflirstoutes shert sidpdp 4, resnestivedy, g5
t i e .fd
above.I ﬂggaﬁgﬁl By Ss%%tﬁ% Sg{ cgéclsaﬁ‘%gg ‘Qgg él?ag %fée&ﬁentemg al del&ifd (Flfé;v/:ﬁﬁn 265.

4 are substantially .
The firpendesachinsidisactios 2dcind @bheare opposity leaachvothds suchibatansgrteng

the dev{i%e_r @dinf tgtﬁ]lge %{ Lﬂg‘rg?ﬁrgﬁ%t%ng@%ﬁ%t %@d %:%{51?{%1 gc!tts? §€%c}ngz%c?soz45 and
265 reMB i ghFodifhtdln adrodoree and sidhedt.i n a first direction
245. [0026] Simlarly, the second L-shaped area 220

s a second center 250, a second.,outer, | on id
l0027l§§a¢%#§1&%ﬁa S CLFOHR 1 Srdeouad STHET argRR ety 378 Tere
are a n@hBeSdFolvdlor tSlufin 8% coifitiLhadde tite danfeSlhrg@tiudibel 6Nbntacts.

side 232, and a first outer short side 234, . .
These sasagyaEnbera piconiastsigenigates ar sigplitigsithe ondacd stighing: This
t oot . . iy h ,
oSG Eiy Bl AT ELFAE B4 S SR R olume
manufgyhposg.t e t o each ot her such that inserting the device
120 into the socket 130 to press on the first and
0 t Gt : esult s ] e ot
(002815 REE SpBea 3P0 2018 it Torl e S iefiflly, or ant
symmetnedliyndepgndihg os dtesrefefence pomt bsling td the flrstdhalpepdd @mat2d Otwith

respectatrc)%agacﬁélgoe cae?l er 58(9 Irtl Ig&lrere words, the short segment of the one L-shaped

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
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
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are a nunber of rows or columms of contacts that have

the sane | arge nunber of contacts. These sanme nunbers
wotoocostiarts facilitates or sinplifies the conP@rUS2006/037636

stitching. This reduces the manufacturing costs and

the cost of the socket 130, especially for high volune

show tgggltf{‘ei?%ﬁ é{iriaggéql%gsg%ﬁ%e Wﬁgﬁeg%r%‘a&;s lflg I@?gilﬁc?a {Zg,ath% chntiagt area

150 is SlydWiehdvig@h Kiyst ¢8an dinfkis Gitst 1@ ut, ehefi Tashpddtredis positioned
line, to ,the first L-sha&gd area 210 wit ct to a

[ h_resp
such tha i ypRer defh eupenis §losesh i g spferggpiRont. hEhesfist {u-sgwmwlo

is showtl ad §'6roPBEL kvisRaREst i FB-shipAlh LR LR . BRLdhsibe
| ong segnment of the other L-shaped area. The two

down.| shaped areas 210 and 220 are positioned such that the
first outer long and short sides 232 and 234 are

s ] S
accordirigey oar embodinidnd nfthetiovedtidn.ndha secniltlyycaut san 28@nesidie dirst

ri pher ) e _cavi.ty area 280 i | ocat ed around
tayout PG eflokon £y b ar B Bk ER et 290, %550 ana the

peri phery 295 may be square or rectangul ar. [0029] The
[0031]dfiperet24t isardipmyamtill@dhtipg tei cdemcbarcel 80 baxdeg pdiird lafaut

accordfig 668 FfOaiect OF g S Rhort e iRy is M shafie the firt
layout ﬂ%ﬁ%ﬁ%ﬁﬁﬁorﬂﬁﬂlﬁt gt,@ﬁ&ﬁm Lf@ﬁapadfafr@r m;nt A{s anéhwgeﬂﬁﬁfgdslp@lfde
the two L-shaped areas, In Figure 2A, the contact area
down \I%@e the sesnndd-phaped grea 220 is E‘rtasﬂe dippedyertialys i r st
| ayout, the first L-shaped area is positioned such

[0032]t Iikrel AP isWrRSErama ihstefnp &le donitdet HS£350 hovihp 8 rhlieRpnae
pornt. The first L-shapéed area 210 i s shown

as a
accordgiegpéne emppflingent pethe devsation. - Eheafousthdaoat oo epsenee the third
' ' Bis a
you AR ob k0B o8, 97 £OUD pL OO Bl RO |

second | ayout according to one enbodi nent of the
[0033]i Al definitians affibe paometérd iayitgnre 28, 26, exbdnsuch dscehierst

. ut r i 9Q .ar he pac
dircctipf (R bre B B ETENESR, et R A L i B R o gyouts
is the thivmec onwhich tiay a0 [l-5Bapeddrdag 280 tuld 220 dr@ypositioaatwithliresgect to
0 e e dj mnent of e | ention he third | ayout
each ofngr. | i Se b s e 200 Snd ATt b e bbb Gy fhual
areas afll eqlid) GerfghiisSdf the SihaperhepdtoR, MR dré oAly LhikREd hurhbérEdvays
upside down while the second L-shaped area 220 is a

that thﬁpygl’tn@jé pe posifipisda Qi @ peuarg gr 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
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
to press 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
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[0032] Figure 2D is a diagramillustrating the contact
area 150 having a fourth |ayout according to one
werewodsrment of the invention. The fourth | ayouPCi/FS1006/037636

essence the third [ayout rotated counter-clockw se by

90 around the package center 290. [0033] All

e par.ame ur, 2C .and 2D
130, TR BN et O PR BE G e p B R R i 81
compx’ésmr Erc}A? 3bbes dmmed:lve‘rﬁcaﬂ@nsﬁa@tthm Watllgsidt@d6. The point

| a o ts |s t manner in which the . L-shaped areas
315 moy dwhie RIS b RE FAAPR HOYiES ﬁgﬁ@ in b3 dgBctpromRests

the fridthe M& Sb‘tﬁlb APRHrREIBAT0rdd 95@ALad R fiearANLlRI 60 PPanRg
oxi mately equal areas and equal |engths of 'the
horlzogfagié

$n thheendachy Meapwhile thy packngssess therporaigr fistisadoge in the
S at they may be positioned to forma square or
OPPOSﬁggt%Ctrt}lgul ar cavity area and periphery. [0034] Figure 3
is a diagramillustrating a typical contact 300
[0036b7£b@mp peron A0 évibo aprighitpogion dféhe pwdant36H whithét is placed

in the S&R%&%tea%gg ' Phe2ll ngétlnéﬁ)%rtﬁd 3350 i# Bgntss%gﬁﬂ\g frﬁﬁlt e %c&nd
con $ ‘Cont al ne st sec€o -s ape
portio emd hastaneattaalﬂn@it@)aédid 3228t the end.y phe attdchimiencpadd s34 provides
f. econ rt ion 32 and, a ;
comerticr3h a1k Bl 343 @ SERD R L aitElion 308t & typdpading
point FIGHIEGE vsm%d&aﬁhsﬁéonme aR® ntsa) Qﬁ@th%b@ldeﬁ@ﬁl wls%ﬁa%ftﬁétai.
ed.as shown in he fir

Becauopthis prsTor 15e Bk Do T gLa a9l KD P LA Pl e are
pushe@ %9}”%\&9& tPBiadathi c&ﬁneﬁaﬁnﬁ thgggd g’ﬂte &Pﬂti}g %g%kr?gg bifMfalty

at the tip. The loading poi
followgf@gwlamﬂd oAﬁ)fi eesyltagnly e diagpead cammet Wellbmetcdmem theh:entacts

Thereﬂﬁé’ '1t‘:1§ ?Dr : C 'dre rﬁt §C aﬂ:stﬁé E(S&ef &gi?ac'iﬁ tﬁéjﬂgxglt tax;lo c%n’?e?s

at e can
maxinfi20g |tha=: usable rcoaiect mtmbdr lreeah o ﬁte]B@ha;teﬁ@oﬁuacBaremﬂlt)land 220.
i ons ant | ever  bea 0.be, be d
In add o, PR e R R P D B P B0V Tpe e e TS et 120 the
back otf evth i d HBRioncAdiif @xﬂl@bcnto tBd GutsiHB @ BYY $kket 130 M%&Shelps
on the pad _on device 120 in the

V\%\gz%r d.while nmoving
protecavg PHHRDHPRIBS? 1t5efrt>la bepg qamae@ql B igHIeenRly. t hi s
conpression force 350 creates a friction force 360

[0037pphé1&ﬂléiﬁatmrdf%19@ﬁﬁt bortion 31OR 166 Bha%uoﬂ\/@iatﬁé\’ebﬁtﬁet 300€Each
ac a%ﬂ%sees he counter friction force in

conta%gp@@ Lasheped pisa 21 bessormsponding pentasin ﬂwe@md Ii-ghaped
con 3920 588 e BB RSP B g o
approxdg@telysechahto the ngimberyoffoootacts e tiwesecord set of contacts. When the
first set of contacts is oriented in the first direction and the second set of contacts is
oriented in the second direction opposite to the first direction, all the friction 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
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
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portion and has an attachnent paddl e 340 at the end.

The attachnent paddl e 340 provi des connection to a
waododesiibal | 345. The di stance between a proj eRCT/082006/037636

poi nt of the |oading point 315 on the surface of the

contact area 150 and the solder ball 345 is an of fset

center 90 i o0 o bnm@nest i Eres anafeibRee WEdpo

approdi@wRlydcanvélledi agonal corners while the pad patterns on
t he package usually follow regular grid. As a result,

only two diagonal corner walls are close to th
1003803, ROmtaey. e e gontagts g ot tisthabd eontes! qteadd and el the
contacts8 6B d CRMRASnALL 4r8£270 418 bribMed GPEhRERe directions, the
maxi m zi ng the usabl e contact nunber in each of the
net total-fsintgreipress and sromanéseare 2qwpl anaprzoximately saedl ¢ 80 When
o o
peckaiqle SRR} Bl i@hEd BLAGENA, MRRoh L S ARnt S g Re O
eliminatep the eldfarmatitwe onedlwpsteofdhe sdrkeisuddwalls@aingHocket aefupigon.
protecting the | oading point 315 from bei ng damaged

ouso % B30 GOIBCL s o QbR istigR) shlnbfibos o

the invieatién. Chit wiping angldis the argfle formbdpp thearenter 2l comsecting the two

centers e 3R and P EaFrpared BritshBar: O BEACAEEaT D the
first set of contacts is equal or approximately equa

[0040]t Dhe fst addeesndodireioh E@A5Sandr2 66 e tiseariunthtdatof de contacts in the
cont acts.

Wen th ir set of contacts (S ori ed ..
first andseppd #18?@6_3 rs ety gt é?r{aarf rpéraélsﬁefrﬁag%wailﬁ/ Rt b line
AB cohfec®hp @M 88t 4l debrBRARAA it 8RS hARRNPpIdxEmhtely Ai8ses

first direction, all the friction forcesS at the
through dkeipasljagsotentes 2P0 This line meay adwrbedthe line sennseiing thegentgrs of

he [ i.r ' foriacti r
e 1R bR, Rl 9 L D e
210 aridiP§20devi ce 120 is inserted into the socket 130, all

the resulting friction forces on the package in the

f i St of ,contacts le . al fricti
ovsn b i S0 28 28T Sk i dof Dybbd L0
they fdrhiadr defige thetcatioy adea RO and die peciphay208. The cavityi area 280 is

ontacts includin e first.and nd_.sets i s al nost
tocated GyE (W aokasE cF eSS HAcer iy SH e L0 B EL L PEORF ST
sides 918GnR3bY 6f RHgMB clah@ dPRSERASelyhathe POFipIRFP 295 hiPfidshend second
first center 230 and second center 250 passes through

periphewyesiges dR8 gad 4] ef lepgibs a ppd br1ssRACHERY- fricti on nonents
of all the contacts on the package are al so
y 3
B DB b B o I L ghne
geomegyd al | t he

[0043] Figure 5 is a flowchart illustrating a process 500 to configure the contact area

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

second L-shaped contact area is symmetric or anti-symmetric to the first L-shaped area
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contacts in the second L-shaped contact area 220 are
oriented in opposite directions, the net total
wo eooctoiam? f orces and nonments are equal or apprPXI/IE1006/§37636
equal to zero. The package therefore is not rotated
duri ng socket actuation. This significantly reduces or
Qr.mat i

with repogTh Ehei e e BEEARE PRSP b1 BEnTon M eshPRt fling3s0
and thé@sdda@aimub | the fdcatdn ofthe cehtpetngessithe scmkemdkaaghé oA

point 33%?@‘%&%@?% b deralbiave Adcelinsett iy e gna, he

patterrCEMh@ESntath pbiad 30k 1R hnReC SRdbelrafBiane th4 @N@%l@f Bal%s
d the vertical line. [0040 he first and secon

an
345. The pattern gheontars paits I565nEF by pldses foaniha Ppigem of selHer Kails 345
due to ‘Et%fgs%%ﬁ etlyBerl ﬁ&%xg] a|s sPBwﬂWF%ﬁF@?d L-shaped areas 210

and are par or substantially parallel to a
| ine AB connecting the first and second centers. This
[0045]I Nerd, tha puasessay00aisparomiosatiobidippatigeand :hmgg% dtrbfélon opposite

o the ARFURARORFRIEL 280 Tl BRI AhS0 16 0Pot (et

ectin ters’ o erns on
orienteidhe thpafikbdjeectibain ihe firgdpeieged arcafand bsechmriesdt (ofmmhmcts in the

second 2o Hr/n Rt o59q- b ger LYoo AP e Rt SR T gnd

second de@yotfconfatiQiesd@l inEpprHEn@aYy koto dbrea arBfhoaiet tHieck 530).
peri phery 295. The cavity area 280 is | ocated around

t.he package cent 290. The c a 280 has first
l00461a$+au'§e6¢16ﬁ 1qgran Séf?H%%aE&Q?e 049@% © § ETHRH STeR agppding

to one @mbb@i%{é%%fﬂﬁ@ lnwenﬁ&e ARk p&%gg/s ﬂﬂécmaés o Bbdidedor functions
second periphery sides 430 and 440 of |engths a and b,

610 and&2f e Sots,/ipithe pm&&q 5Preaxwgforg: tha gnoeﬂubs o8 funstiensd Heand
GZOseF%/{%gj ‘Eﬁfhrh Q{r@er d)]/[d(a - c )] using geonetry.
8 |gure I's a flowhart illustrating a process

500 to configure the contact area according to one
[0047]lmishelinednle oo furickien Ehtghe pmquS[50043¢}1tlonsathe§T$tm,cl sedpad L-
ces di cont a_of t i
shape PP AR e TR e S Py BoBi Bl adlsy o he

secondrdnaexﬂong tind shehasdizd. dﬁnh@mbdalree)a ﬁhﬁﬁoﬁ 620 rtké¢ pméﬂséﬂo a

rst.outer |lo si de, and a rst outer short
Posmo?ﬁéhesfété sﬁcﬁipélaapééﬁ’feééfo defme affﬁgl%ageaebﬁaocé@me@fer and

a perlpﬁe%/e cmfécta@lw fa haNErsbhttesecafca ity RERIAS RIMERE cRardt
respectively. T he perlphery 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
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
first and second directions being substantially parallel to a line connecting the first and

second centers. The module or function 710 calls or invokes the module or function 730.



second L-shaped contact area is synmetric or
anti-symmetric to the first L-shaped areawith respect
W o00a/0sadket center. Because of a possi bl e of f BEL/US2006/037636
bet ween the contact point 350 and the sol der ball 345,
the |l ocation of the contact area of the socket nakes
' ' n t Ech
I thd AOARYS D BB AP S AR e A AR 0 oy ppoond
centepsaipapprioxghatelypasothtaugh thosavket @6@r.hhstht heodatE20L tehapeess

h f-the L der. bal.l.,s The ,pattern

220 dg?eﬁr%g{?g 3?@3% %hglg %gﬁmﬁaﬁ/)_ BECTH @g t ‘%1]2@1(3( fe® Bat tern

of solder balls 345 due to the of fset between them as
[00503 HEhite fhe iﬁeglti?l_a has b%eﬁ@iéﬁnﬂ&éxﬁ teaﬁﬂ;‘l ef M@Qﬁéglb5@iﬂ1gnts, those of

. t S J.rst directi.on and a.secqn irection _
ordindtS B IRE o will Fetortize it URrin B ioBISRR gt o Thegmbadiments
descripedcas sabBEpRLa@Asyith motFicaB akf alRPMoAGH iR T EPi®ihnldicope

tion.in the first L-shaped area and a

the first dir |

of theiBPERAFALAIMS THGAFSFEIPHOR ¢ th¥eloderadest alnstrasvF mstdad of

ﬁnﬁﬁmﬁcond L- shaped area such that pressing a device on
the first and second sets of contacts results in
approximately zero force and nonment (Bl ock 530).
[0046] Figure 6 is a diagramillustrating a process
510 to divide a contact area according to one
enbodi ment of the invention. The process 510 incl udes
two nodul es or functions 610 and 620. Note that the
process 510 may performthe nodul es or functions 610
and 620 separately or both in any order. [0047] In the
nodul e or function 610, the process 510 positions the
first and second Lshaped areas such that the first
outer long and short sides are substantially parallel
to the second outer | ong 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 a periphery. The cavity
area has first and second cavity sides of lengths c
and d, respectively. The periphery has first and
second periphery sides of |lengths a and b,
respectively, [0048] The nodul e or function 620 calls
or invokes the nodules or functions 630 and 640. In
the nodule or function 630, the process 510 forms the
cavity area being square or rectangular. In the nodule
or function 640, the process 510 forns the periphery
bei ng square or rectangul ar.

10
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[0049] Figure 7 is a diagramillustrating a process
520 to determ ne the first and second directions
wa@e@ondilny to one enbodi nent of the invention. PAES2006/037636
process 520 calls the nodul es or functions 710 and/ or
720. In the nodule 710, the process 520 determ nes the
first and second directions being substantially
cLApagal lel to a Iine connecting the first and second
centers. The nodule or function 710 calls or invokes
t hWhabiggladmed it uncti on 730.1n the nodul e 730, the
process 520 determ nes the |ine connecting the first
and second centers to approxi mately pass through the
sobket Q&aekat copprising: nodul e 720 the process 520

< e% ?fs%[%%p@d %@h?\g@%?k%g}rx st I'Br%eé %rfgt s"ﬂ% L& gg‘lésr;t outer
shortghedeg thetfodt Tshaped mseacontinieg alﬁrs& mttmf icoetatts ,ont:tnl@d én ofirst
dnﬂﬁogulgry skill in the art will recognize that the
nvention is not limted to the enbodi mnents descri bed,

b_ua secand Eeshapamrha:méﬁg' 4 becondlcdriteah b@j@naﬁdtdeaﬂcf@fs&id end a
In.the |r|t an Scoe t he e Cl al N
seconp AMyLOr S A 1o B At @ 5 B Ao At FBA egend L-

shapé@&r%@ asht&ihirg AdebomtbsebbftMmcWdHent R i6laebB difsctidn oﬁposne to
et conprising: a first L-shaped area having

the ﬁrst fisl@ctwﬁ%h thad pFsying agdgviee op Siedhirst ang seggmnd S@tqufrcgtltacts results
in ap %ﬁﬁmﬁ@@&%oﬁﬁaﬁmmﬁﬂﬁn&irSt L- shaped area containing a

st s of contacts oriented in a first direction;
and a second L-shaped area having a second center, a

setond bhg @ckefcnf@lagmdewh@mm the §ese andisesan@E-shhpad aredschae
posﬂ&ﬁgd E&C%qh%d[}}g ﬁlmg{ear g a¥dts ort giﬁesf drb §ﬁbs¥an%18ﬁ’2 g?raﬁ 158 the

e secon con alnrng a se
secombmtadbﬁgamdmmidesn a second direction opposite to
the fi rst di rection such that pressing a device on the

apbr ox | hik SR5E08 BT B ERIhEHIR e R ondrrPapsdaspasre
posititinad o defideer @ivity bive af i padkagdebrs@cmnd periphapete @ﬁﬁﬁﬁarea

ar osj tioned such that the first outer |ong
havingfazst and; sygancgasiiy sies ahiepaihs 9a%fiweﬂéactw%yatth%pgré@mhavmg

first £Hét REod 1pﬁ@1‘§f SARIOF 13kHRS-and b, IiBeFREket of claiml1

mhereln the first and Second L-shaped areas are

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 O
determined by O = arctan [a(b* — d®)]/[d(a® — ¢H)].

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.

7. The socket of claim 3 wherein one of the cavity area and the periphery is

square or rectangle.
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positioned to define a cavity area at a package center

and a periphery, the cavity area having first and
wG@emondilgavity sides of lengths ¢ and d, resperCT/Usi096/037636

t he periphery having first and second periphery sides

of lengths a and b, respectively. 4. The socket of

clgim 1AV¥ﬁ&hS&Bo&Bﬁsiﬁf%:r st and second directions are

substantially parallel to a |ine connecting the first

andividiegm goriastiagsasof aockwdntg e dicettL-gMapetl aremhavinger figsihcenter, a

s 4P ol Sk B0 St AREPER AR *oB P GTEb en g
secofiheenseyck eecond outealamgsidehanded secand entteshokt side, dlenseeatd hyg
t . of L-sh t : K
shan LBl ar e B B° R R Bhr e bR B Recky conter
padsaesnihingalfiit diketiphakdgeccoad Hﬁ‘éctio?l.op'ﬁbﬁgeStOQK@ﬁrsOﬁirection;
area .an

o R R o R R Second e o
cont&eRIthSsdednd dir¥dtndciRiiaPedile A&AcOn e IREHRH sb&tn@ sBts of
first L-shaped area having a first center, a first

contgsif 18pulisgA greroginatelyerp foreegmdgraragntshort si de, and a
second L-shaped area having a second center, a second

outer |ong side, and a second outer short side, the

setond Thhasthednfsloime) wepreip divdding dhe epntars afercemprises:

L- it A, t X

G rRAnE e e BRI Th e PuRarRh R Mt ourr long and
shortoyqrs e ibstentislly paralddl talthesetdndwptapllagy ang shoftisides. set

of contacts oriented in the first direction and a

second set of contacts in the second direction such
t hHt prEksimathod ofelrind wirer¢inaividing theacmhtat emadosptisesof

co ts I S _1.n_approximately zera force. and
st B R BB R Rt Dk Ol o pppctaee
centez and a@érip\hifﬁ, thg) oprityseesd h@ﬁﬁg' %ﬂsﬁﬂic{]@céﬂtﬁcafvitygtdeﬂBlﬂlengths ¢ and
_secon - sha reas such that e. first outer |ong
4, re SR e TS BT RIS T3 B8t PR ap S e o6 g 2 and b,
respeeie@lipd outer |ong and short sides. 10. The nethod of

claim8 wherein dividing the contact area conpri ses:
positioning the first and second L-shaped areas to

defi.ne Bh&meitol cXCRANAD wheRag HAGANRRIMBE i3 Und second directions
periphery, the cavity area having first and second

COMPEE$ty sides of |engths c and
determining a center line connecting centers of L-shape pad patterns on a package

corresponding to the L-shaped areas that approximately passes through the package center.

12. The method of claim 11 wherein determining the first and second directions

comprises:

determining a wiping angle 0 using [ = arctan [a(b® — d*))/[d(a® - ¢?)].

13. The method of claim 11 wherein determining the first and second directions
comprises:
determining the first and second directions being substantially parallel to the center

line.
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d, respectively, the periphery having first and second
peri phery sides of lengths a and b, respectively. 11.

wab@7/etitod of claim 10 wherei n determ ni ng t heCT/USBD6/037636
and second directions conprises: determning a center
l'ine connecting centers of L-shape pad patterns on a

package.correspondi n o .the L-shaped argas that

ap%t‘oxi \i ‘éﬁe@"@é’g § Laélgtlhr‘%llfﬁﬂn PH%EB@!B% eﬁrég?ﬂcgﬁﬁ.coﬁdzlf'smped
areasldvnprediod of claim 11 wherein deternmining the first

-angd second directions conpyises: determning a w ping

ang’t"@l% & cRgharea beipg ane pla wpate apdypgtangle apd. ¢2) 7 .

13forli tAB hB9shedf b&ihabhe dda WREFLIHA L&hgHE1 ni ng the

first and second directions conprises: determning the
first and second directions being substantially

paral | ej Sg,geﬁlr@nﬁﬁm@ line.14. The nethod of claim10
wherein positioning the first and second L-shaped

ar eBEnted pseyitleeard fFRing t he cavity area bei ng one of

a SgUaL d rectangle; and form ng the periphery

be&|§ng oeﬁgﬂ%f a squa?e and rectangle. 15. A system

c onpicksti mounted pn ithetRECB 6 hauge thebizaicd, thPER)ket havdey h heysing and
corft ga%as%gkg%t gtoalflgg ed on.the PCB to house the device,
a r}%e sottketc a5 ng %Onil%lférfgng and a contact area, the

cont acta firsed-shapal 4rsd hgiinga fitst Séntér; & HafeMtarN@d: Hadiahda first

a first center, . a first outer |ong side, and a first
outer sHBF% Stthtcﬂﬂf??’ fl’r?élsrﬁti Ir'gl?"‘pE‘-1 arpacanteyega S5v sl aficaptagts
first sgien®dd mANBLdifecabheRlied in a first direction,
and a second L-shaped area having a second center, a

second d¥cerd Lohgrad aea haying aseseedaentoue spcost opter dingeide,
and | ocgsees B $k!stiel-3d 1O dd s"yﬁhnétﬁ@ﬁ&et% the first L-

shaped area, the second L-shaped area containing a second set of contacts
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.

16.  The system of claim 15 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.

17.  The system of claim 15 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.

18.  The system of claim 15 wherein the first and second directions are

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

19.  The system of claim 15 wherein the first set of contacts has a wiping angle
O determined by O = arctan [a(b® — d*)}/[d(a® - ¢?)].

13



area, the second L-shaped area containing a second set

of contacts oriented in a second direction opposite to
wo b@70irigt direction such that pressing the deRCTESIING037636

the first and second sets of contacts results in

approxinately zero force and nonent. 16. The system of

n11 ereln t fLr and d L- sh ed areas
ar & pos& £ Srign o, 8%“? I%thsl}eﬁeén fi |C?r§?rolgrﬁﬁ ‘é)r“nF C5Rgrs of L-shape
pad patters (ﬁl sipsckagecattapdaiiig @l thy LRaksdd Réast@ptdxemseBoidses
h Héhgﬁ %@g and short sides. 17. The system of claim 15
1o EPACREER ¥t 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. 18. The system of
claim 15 wherein the first and second directions are
substantially parallel to a line connecting the first
and second centers. 19. The system of claim 15 wherein
the first set of contacts has a wiping angle D
determned by D = arctan [a(b2 - d2)]/[d(a2 - c2)]. 20.
The system of claim 17 wherein a center |ine
connecting centers of L-shape pad patterns on a
package corresponding to the L-shaped areas
approxi mat el y passes through the package center.
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