10 May 2006 LGA Package Socket BACKGROUND OF THE I NVENTION Field of the
I nvention 5 The present invention relates to LGA package sotiketug 200®r
-form ng an el ectrical connection under pressure between an LGA package
pl aced on an insul ative housing and electric contacts accomodated in the
insul ative housing, and for formng an electrical connection between the
LGA package 10 and a printed circuit board-(also referred. to herein as a
printed board). Description of the Related Art Conventionally, various
types of |C package sockets for attaching | C packages have been known.
"Each 1 C 15 package has a | arge nunber of electric contacts which are
arranged in a matrix-like a y I ages are classified as PGA
(pin grid array) packages, Léﬂ P?%pﬁ?egg?gﬁggray) packages, and LGA (I and
grid array) packages, dependlng on the shape of the electric 20 contact
portion of the electric contact. In the IC packages of'every type, a large

nunmber of electric co zgggl " Qﬁo quﬁiact ‘W th the other

~electric contacts accomm |n t he ou3|ng of the " socket in order to

establish electrical conn n t en, mhlch typically causes
a Iarge contact 1 10 May gg%%a E @§e 9ﬁ689€£$ﬁ

5 The present invention relates to LGA package sockets

for forming an electrical cqnnectlon ‘under pressu:e between
.an LGA package placed‘on an insulative housing and electric
1:} _ contacts accommodated in the insdlétive housing, and for
forming an electrical cohnection between the LGA package
10. and a printed circuit board (also referred,tb herein as a
| printed beoard). |

Description of the Related Art

Conventionally, wvarious typeé of IC package sockets
for attaching IC packages have been known. Each IC

15 package has a large number of electric cdntacts'which

are arranged in a matrix-like array. The IC packages

%ft} ' are classified as fGA (pin grid array) packages, BGA
(ball grid array) packagés, and LGA (1and grid-array)
-packagés, depending -on the shape of the electric
"20"cgntact poftion of the electric contact. In‘the Ic
packages of every type, a large nuﬁbgr of . electric
:contacté' are brought into contact with the bther
éiectric contacts accommodated in the housing of the
socket in Qrder to establish électrical connections

25 therebetween, which typically causes a _large' contact



pressure. In cases that such contact pressure is exerted to the socket,
various neasures are taken for providing a sufficient stretigiayRo0prevent
deformation of the socket. 5 As an exanple of such sockets, there is known
a PGA package socket having an insulative housing reinforced by over-
molding a thin nmetallic frame nenber with the insulating resin fromwhich
t he housing is formed (Unexam ned Published Japanese Patent Application
No. 2000-173735 (FIG 10 1, FIG 2), hereinafter referred to as Patent

Ref erence 1). 15 On the other hand, for an LGA package socket which exerts
a force in a vertical direction that is, in the direction substantially
per pendi gubakut@ the printed board, a pair of netal reinforcenments are
used to prevent deformation of the insulative housing. The pair of netal

rei nforcementss, i §; adaptgg: t Sush agBnthecLphecpackagesanrgetited kGA package
socket fitted with the LGA package together from opposite sides, that is,

from bot ot her f r ophandubackessurkace sidescapéna mpUNt pheatidihg Wi ch the
socket is 20 fitted. This nmetal reinforcenent is constituted by a |oading -

plate orgheal stnk di-spased @R theJdat paskageat Pbaced emet hvrSeoket, and a
boar d- war page restraint plate i sposed under the nount board. A lever may

be used 19 §ANBREhpIdECE asWen vbest Of tREr&l Bt Gt antmgd pafkddie | C -

package with other electric 2 :

» ~socket having an insulative housing reinforced by over-
molding a thin metallic frame member with the insulating
resin from which the housing is formed (Unexamined

" Published Japanese Patent Application No. 2000—f173735 (FIG.

10 1, FIG. 2), hereinafter referred to as Patent Reference 1).

On.the other hand, for an LGA package socket which

exerts a <force in a vertieal direction that is, in the

direction substantialily perpendicular to the printed board,

a pair of metal reinforcements are used to prevent

15 deformation of the insulative housing. The pair of metal

reinforcements is adapted to clamp the LGA package and the

LGA package secket fitted with the LGA package together

from opposite sides, that is, from both the front-and back

surface sides, of a mount board to which the eocket is

20“ fitted. This metal reinforceﬁent is eonstituted by a

_"loadihg' plate or heat sink dieposed on -the LGA package

placed on the socket, and a board-warpage restreint plate
disposed under the mount board.

A lever may be used to connect the large number of

25 electric contacts of the IC package with other electric



10 May 2006 contacts of the socket and to maintain the electrical
connecti ons (Unexam ned Published Japanese Utility Mdel AmpMagatden No.
2-86090 (FIG 1, FIG 3), hereinafter referred to as Patent Reference 2).
This lever is adapted 5 to be engaged with a protrusion or elastic
interlocking element integrally formed with the resin housing of the
socket, and then | ocked to hold the electrical connections between the IC
package and the socket (Patent Reference 2). In the case of the housing
formed by over-nolding the 10 netal frane nenber by insulating resin as
with the foregoing conventional art disclosed in Patent Reference 1, the

peri pher abnedges ofr t R 10USLRGLMBYNGE 1 &1 REQREad of Ofne CUMESLANG W th a
PGA package. Wth this PGA package socket, electrical connections are

formed b}éoh%b%%ké' lMJri]é(am-lVdé}g @u%h&gﬁeeovﬁpi}?éféé“QUEBQE%?” MbRGA package
by use of a camor a | ever. Therefore the housi ng woul subj ected -

to a IarggFggggtgﬁh <x321%5¢?%|0ﬂﬁnpf fiorcerexerted tyQ. & fﬁgﬂgg are thus

differen eac pac age gh the socket of the' type dlsclosed in

Patent RefeLepecq %Q %s' %a%\ébttal?{le% hcBGh)packages. dded ackssgifddLi ent

strength for use wt packages wherein a large vertical load is

generqit egquhan gﬂgh&éﬂp%&k@ge al DRIEIREdS oM aRAKe i ot he, SoCk&lni Rpcause

t he unders ousing Is'not reinforced. 25 Further, the sockets of

the type WhgEREN @t dofFA1hd MY 4086 with the resin housing of the

. socket;, and then locked to hold the electrical connections

_' j o between the IC package and the socket (Patenf-Reference 2).

In the case of the housing formed by over-molding the

10 metal frame member by insulating resin as with the

foregoing conventional art disclosed in Patent Reference 1,

the'peripheral edges of the housing may be reinforced for

connecting with a PGA package. With this PGA package

socket, electrical connections are formed by horizontally

15. moving a slide cover having thereon a PGA package by use of

a cam or a lever. . Theréfore the housing would not be

iﬁﬁ ‘subjected to a large verticai force. Directions of force

exerted to a socket are thus different ﬁbf each - package.

Thbugh the socket of the type disclosed in Patent Reference

20 1 is suitable for PGA packaées, it lacks sufficient

‘strength for use with LGA packages wherein a large vertical

load is generated when an LGA package is pressed froh above

‘the socket, because the underside of the housing 1is not
reinforced._

25 Further, the sockets of the type wherein an LGA



package, an LGA package socket, and a nount board are |ocked together with
a screw as in the LGA package socket of the foregoing prioto®ay2base a
number of problems as. nentioned below. That is, a plate or heat sink and a
5 board-warpage restraint plate are passed through by a screw and

ti ghtened by a nut at each corner thereof to prevent deformation of a
socket, which require a larger footprint on a printed board than that
aCtuaIIy occupi ed by the socket itself. Wth this socket, therefore, the
10 deformati.on of the socket is prevented, but the size is large, a large
nunber of parts such as screws are used, and an installation task is

I dgli t t
comi coialal LE el %zn%fhza;%mry oLy es, Lo
15 Th t f ket
15 There sceighea i e abeei . IR LR

neat i nkand, gba_»@gsgngo or A Hheysockel o 81 rgCt 'Ivoba qued to the

printed boa |s rai ses pro e marpage in“the 20

d |0 b
AL | S i

elastic i1 nterlocking e Socket

(resig h Ba&a%arhaagerbgtéa%e%fggghgket DS s 308 Fheoldn POY! o e'QCdgfab"'ty

This is ecause t he protru5| on O ast IS apt to
wear OUtaQHeEf%H{éH%dw%§290%ut at each corner thereof to prevent

deformation of a soéket, which require a larger footprint

‘;W_ on a printed board than that actually occupied by  the
socket itself, With this socket, therefore, the

10 deformation of the socket is prevénted, but the size 1is

' large, a large number of parts such as screws are used, and

an installation task is complicated. In addition, it

becomes also necessary-to form apertures to pass the screws

through the printed board on the periphery of the socket.

15 There is also another scheme whérein the configuration of

the socket is simplified, for example, by disbosing an LGA

fﬂﬁ package and socket between a heat sink and a printed board,
~and the socket is directly screwed to the‘printéd bpard.
However, this. raises a probienl that the .warpage in the

20 printed board become larger. | |

-When the lever is locked by a protrusion or elastic
interlocking element that is formed integrally with the

socket (resin housing}, there is a problem that the socket

is poor in durability. This 1s because the pfotrusion or

25 elastic interlo¢king' element 1is apt to wear out due to



friction with the |Iever by the engagenent operation of the lever, since it
is made of resin. However, forming this interlocking el ememjpapo6oseparate
nmetal menmber causes another problemin that the nunber of parts and the
costs 5 increase. Wen the LGA package is disposed on the socket and
pressed by the cover nenber to 'formelectrical connections, if the
housi ng of the socket deforns, the flatness of the electric contact array
may be distorted. As a result, good 10 el ectrical connections between the
LGA package contacts and the insulative housing contacts are not

necessar i £yi 8084k edich FEhs hebvet hsgﬁ gh@ WLeheREOBLEFLERBhL WECRhe

connecting, the force applied to | ever” for actuation is not

ef ficienthyvei/-angheer 8¢ fiy fAINeEE QR LeCAUSHBGE OF 86 -hEngbR@RkRed by
15 the deformation of the housing. SUWARY OF THE | NVENTION~ Enbodi ments of

the presephcépYSEki Ry RIGKeHe a8sLGA pAGKAGR SoRkes) Whidbdias csibkkisci ent

strength to prevent” deformation of the housing of the socket when the

socket iSahbth& bLoblemLER PR&KAYRANMLIMYELCIL NG5 A s SLAR! BnEORBLEYCEi ON

that allows easy 1nstallation. Enbodi nents of the present invention provide
an LG8 pagkpgessocket in which sufficient strength is ensured wthout
i ncreasing the size of the footprint of the 10 May 2006 socket.

Enbodi ment s Omﬂéﬁ3ﬁﬁésﬁﬁﬁ AR O BT QiR Rd on the socket and
| pressed by the cover member to form electrical connections,
if thé housing of the socket deforms, the flatness of the
electric contact array may be distorfed. As a result, good

10 électrical connections between the LGA package contacts and
the insulative housing contacts are not necessarily ensured.
Further, there is aﬁother’problem that when conhecting} the

force applied to the lever for actuation is not efficiently
trénsferred_for connection because the force is absorbed by

15 the deformation of the housing.

. SUMMARY OF THE INVENTION
Embodiments of the present ' invention provide an

ILGA package socket which has sufficient strength to
prevent deformation of the housing of the socket when the
socket is fitted to the 1GA package and which has a
simple construction that allows easy installation.

 Embodiments of the present invention provide an LGA
package socket in which sufficient strength is ensured

without increasing the size of the footprint of the




durabl e LGA package socket. According to a first aspect of the present
invention, there is provided a LGA package socket , conpr i19iMay 2006
rectangul ar insul ative housing having a |arge nunber of cavities each of
whi ch accommbdates an electric contact, a cover nenber pivotally nounted
on a first end of the insulative housing, and a | ever pivotally nounted
on a seco®&Sd -opposite the first end of the insulative housing, wherein

when the cover g is clased,. th ac l.aced he insulative
housing is pr esg%gegfgngln%ét !toge gfngct erélllg%%g%t aéﬁg% (%l?)g‘r mt evtelgjféri c%al
connect i onsirahd eaLibRepachdgef sbhketl osed cover nenber is | ocked by the

| ever, the LGA package socket begg characterizedjin tgat the lever is
pivotally suppGFPEGLBA t He sefon - a?f/Reak i ©F ei AR®r ciFESSénber

ext endi ng ibeweennt hethérst end pAng ity sgcondaenshck$gdr Adsed on the
undersi de of the insulative housing, and the LGA package and the
i nsul at i vERBEIERAGIAr e@ halaFtangwliags e iasydettaveonhams lngndraificihe@ bet ween

the  metahli¢.r &l iy ci r. .and v .qﬁpb dance with
enbodi n13ntl:§Ir§1g t he prrgsggt r‘%@%\?elr?t%i o%%&l?t 8|SES‘%\"¥:holn en%{:%?ﬂgﬁogﬁg%gt%gl cover
menber haslectbéar icngthotigue etement menbele fivedtald3d,; mdle: édisohatal ve

housi ng h shaft, on the first end, and the cover nenber is attached-to
g 1t

t he i nsul %tsllrgg h&05i ngThy Bifgagt Pl bedr Pyt Rdngudng 2@ lever

pivotally mounted on a second end opposite the first end
of the insulative housing, wherein when the cover member
is closed, the LGA package placed on the insulative
housing is pressed against the electric contacts to form
electrical connections énd a free end of the closed cover
member isrlocked by the lever, the LGA package socket
being characterized in that the lever 1s pivotally
supported on the second end, a metallic reinforcing
member extending between the first end and the second end
is provided on the underside of the insulative housing,
and the LGA package and the insulative housing are held
in close association with one another between the
metallic reinforcing_mémber and the covér member.

In accbrdance with embodiments of the present
invehtion, it is contemplated that the cover member has a
bearing tongue element on the first end, the insulative
housing has a shaft on the first end, ‘and . the cover
member is attached to the insulative housing by engaging

the bearing tongue



10 May 2006 elenent with the shaft of the insulative housing. The
aforenentioned netallic reinforcing nenber may a generally{hnahaped
retaining elenent on the first end, by which the nmetallic reinforcing
menber is engaged with the 5 insulative housing. Preferably, the cover
menber and the netallic reinforcing nenber are engaged with each other via
the shaft of the insulative housing. The netallic reinforcing nmenber may
be formed 10 integrally with an interlocking portion which serves to |ock
the lever with the | ever and cover nenber engaged. Further, the netallic

rei nf or ci ofeRBADE tRYLRE SIUFBEGF ahed ioReRItAGR Boupangnt which extends
along the entire periphery of the insulative housing, or the netallic 15

reinforcing Mefker, Feverent 05REY Ryt & 10i SeFRenFolet B merbeny mMay &i des
each of which extends between the first end and the second end. |In one

enbodi menged 418y | HVERLHOA, rbREiAONGT cemBat o)t finst abhd, sbpported
by the netallic reinforcing nenber on the one side of the insulative -

housi ng. ;i EheCABEa11Re GRUSFFOFRAREN mEMbdAVis denigdged whiitthad the
rei nforcing nenber may have a rotary-shaft bearing, or vice versa. Further,

a constr ugh e e R peioRy ed wherein each of 25 the cover nenber and the
rei nforci ng menber has an aperture 7 '

Preferably, the cover membe% and the metallic
reinforcing member are engaged with each qther via the
3 shaft 6f.the insulative housing.
The = metallic ‘reinforciné member méy--be formed
10 integrally' with an intérlocking' portion which serves tg
lock the lever with the jever and cover member engaged.
Furtﬁer,_the metallic reinforciﬁg member'may be formed
as a one-piece component which extends along the entire
periphery of the -insulative housing, or the metallic
15 reinforcing member may be formed by two members férmed
along two sides each of which extends between the first end
and the seconq'end.
In oﬁe émbodiment.of the invention, the cover member
may be pivotally supported by the metallic reinforcing
' membef on the one side of the insulative housing. In this
‘case, the cover member may have a rotary shaft and the
reinfbrcing member may have a 'rotary—shéft bearing, or

vice versa.

Further, a construction may be adopted wherein Eagh‘of

:25 the cover member and thé reinforcing member has an aperture



10 May 2006 for a rotary shaft, and that the cover nenber is pivotally
mounted to the reinforcing menber by a netallic shaft menmbeyMwpRo6 i S
separate fromthe netallic reinforcing nenber. 5 An LGA package socket
according to another aspect of the invention conprises a rectangul ar

i nsul ative housing having a l'arge nunber of cavities each of which
accommodat es an electric contact, a netallic reinforcing .nenber for
accomodating the insulative housing, a cover 10 nenber pivotally nounted
on a first end of the netallic reinforcing nmenber, and a | ever pivotally
mounted on a second end opposite the first end of the netallic

r i nf or cigRg - HENRRL, MNGLEIDN \g@ﬁn&l@% TR SeritCligs Gtk i dysul ati ve

housi ng and t he LGA package | aced on 15 insul ative using are held

bet ween fBe,gepal Lic el ” 'fBchﬁgggx&e@B%y : C%V%ef@f?fg VEﬂ{alf’c a free

end of the closed cover er Is e lever result
that the la%epacmg&lslse' Ebhi-gaL! Ve£onnagied it by s the & eeisd G pont acts.
20 A congtructlon may be- ag Bt § mheré%ﬁ ?ﬁp Igver éonpf?%es ajlég ki ng
portion farplocking a free end of the - cover menber, a rotatably-supported
portion which is rotatably supported by the netalllc rei nforcing nenber on

bot h si des of Itlthho?gcq&g@orgd @]Ekﬁﬂp(% gk/agggggéy %%p%%tbeé"ﬁ at a

predet ermi ned angle ron1t e rotat
: the invention comprises a rectangular insulative housing

having: a large number of cavities each of which
accommodates an electric contdct, a metallic reinforcing
member for accommodating the insulative housing, a cover
10 member pivptally mounted on a first end of the n@tallic‘:
reinforcing member, and a lever pivotally mounted on a
second end opposite the first end of the metallic
reinforcing member, wherein when the cover member is closed,
the insulative housing and the LGA package placed on the
15 insulativél housing are held betwgen the metallic ”4
reinforcing member and phe covér member while a free end of
',Q} the closed coper member is locked by the lever, with the
result that the LGA package is electrically connecﬁed with
the.eiectric contacts.
20 A construction may be adopted ‘wherein' the lever
compfises a locking portion for locking a free end of the
cover member, a rotatably-supported .portion .whiph is
rotatably supporﬁed by the meﬁallic feinforcing member o
both sides of the locking portion, and an actuating portion

25 'bent at a predetermined angle away from the rotatably-



supported portion so that the actuating portion can be engaged with an
interlocking protrusion of the netallic reinforcing nenber1omagreos the
shaft fromthe rotatably supported portion on the' actuating portion side
to the 5 actuating portion has a length sufficient to allow the

di spl acenent of the shaft associated with disengaging the actuating
portion fromthe interlocking protrusion, and a space for accomodati ng
‘the displacenent is provided at a position |ocated on the side opposite at
| east the 10 actuating portion of the shaft. Further, a construction nmay
be adopted wherein the angle between the actuating portion and t he

- shaft-beaﬁ'?ﬁert@ar At ich S8b ar.shatrlta@t ang y%%t yren the
shaft and e actuating portion set as an tus l'e, 15 mn the resul t
that theggpageqi SyiROVLded g O t |teto
t he actugt?ng porfion of Iﬂ%:gmaft ggﬁé??%&?ﬁogﬂ%agﬁ rIg%:opte wherein

Lhe i nsukakhyerchAYSHafLas %}Péf’éﬁt'EMeOfsh%‘ﬁg' rreorchteort%tatéﬂa%l tallic

20 reinforcing ne an engaglng portion adapted to be engaged wit

the S“agbﬂﬂpBQEéHOanﬁﬂQnthSn Wﬁ#% %%atqggor £ 5o 18! g%totéhﬁjﬂ?tall'c

rei nforcing nmenb swagi ng t swagi ng ions.  Fur

constg ucgbeﬁatm %aft%t eftayﬂe&t ellantgggo E Eff’é{%A ot er ,$ogRr iies an

openi ng for expoSing a part of 10 May age, a curved
surface Whikpha8xhendsofr @R Nehart associated with disengaging the.

actuating portion from the interlocking protrusion, and a
‘} : space for accommodating the displacement is'p:ovided at a
position located on the side opposite at least the
10 actuating portion of the shaft. |
Further, a construction may be adopted wherein the
angle between the actuating portion and the shaft-bearing
portion is set as a right angle and the angle between tﬁe
shaft and the actuating pbrtion set as an obtuse angle,
15- with the rasult that the space is provided at a position
1qcated on the side opposite té the actuating portion of
?fﬁ _ the shaft. |
A Constructiqn may be adopted whérein the insulative
housiag has a plurality of swaging portions,.the metallic
20  reinforcing member has an engaging portion adapted to be
" engaged © with the swaging porﬁion, and the ainsulative“
housing ‘is fixed to the metallic reinforcing memﬁer by
swaging the swaging portions, |
Further, a canstruction,_may' be "adopted whereini'the

25 - cover member comprises an opening for exposing a part. of



external edges of the cover nenber to the opposed end edges of the opening
and is forned to convex towards the LGA package side, and @ May 2006
pressure-applying point, which is 5 caused to press the LGA package when
the cover nenber is closed, at the nost protruded portion of each curved
surface. The curved surface may be designed to have progressively
i ncreasi ng curvatures and have the largest 10 curvature at the
"pressure-applying point. As for the curvatures, the radius of curvature at
t he pressure- applying point having the |argest curvature may be set to be
.213 mm and the radius of curvature at the peripheral area having a

snal | er EHEV A GABafe, S8 4QRe lsﬁﬁr Pe mT&? LGAeR Ek%ﬁ%t of the

pr esent i nvention conprises a et a rci ng rre er which

di sposedearhhe vageLspreral &B%%Qﬁ%&h@éw& | o £24 el éf\geen the

first end and the séecond en pl vo supports ever on the second

end, andoes @noagsdhih Lhe hoUSig.al 29 Lhs Ly ' Stofhths Thee L%zpackage

socket of the invention is configured such that" age and the

|nsulat|FgckQQgS|§gd@re heldgn glg%%ﬁ% g@ §Hh%énﬁgggtone ﬁ@gﬁh I bet ween

the metallic reinforcing nenber Fan (i ch™ pr odlces

effeots agubokl Qs panThatei iGAS'ryIJ% %able idh PRaCags Ly Db hetypen the

10 10 May 2006 netalllc rei nf orci and t e cover even. when
- closed, at the most protruded portion of each curved

surface.
wﬁ | The curved surface may be designed to have
progressively increasing curvatures and have the largest

10 curvature at the pressure-applying point. As for the
curvatures, the radius of curvature at the pressure-
applying point having the largest éurvature may be set to
be 213 mm, and the rédius of curvature at the peripheral
area having a smaller curvature may be set to be 788 mm.

15 ‘The LGA package socket of the present -invention
cqmprises a metallic reinforcing member which is disposed
on the underside of the insulative housing, extends between
the .first end and the second end, pivotally supports a
lever on the second end, and is engaged with the housing at

20 the first end. The LGA package socket of the invention is
confiqured such’ that the LGA §ackage and the insulative
housing are held in ciosé association with one-'énother
between the metallic reinforcing member and the cover
member, which produces effects as follows. |

25 , That is, since the LGA package_is held between the

10



a force for connecting the LGA package to the housing of the socket is
applied, the force exerted to the socket is supported by t{iemagbeddic
rei nforci ng menber, which can 5 provide the LGA package socket wth '
sufficient strength to wthstand the | oad of connection, with no
possibility of deformation of the LGA socket. In addition, the netallic
‘reinforcing nmenber can be attached to the housing easily wthout having to
use screws. Further, the netallic 10 reinforcing nenber can be attached ‘
within the range of the footprint of the socket, which permts the size of
the footprint to fit within the range of the socket area while ensuring

the strepgkhither efin rWien nhhacdler lOrKi g RAUId OMind head&yenés fornmed
15 integrally with the netallic reinforcing nenber, the interlocking

potion ig handly E@f”cQHﬁeEQith%heOHRﬁ@;&Q@ﬁaqeaﬂg ther afqis &y L&A package
socket having a high wear resistance and good durability is provided. \Wen

the metakhiC QKON NgLBer 81 0hPBd 3%e@ 40 N 66K 1conpoRent
whi ch extends along.the 'entire periphery of the insulative housing, the

i nsul ati WgpPEYSEAY by S e dneptilely ariound Lihe chimyof or eagert hesgof . This
contributes to powerful resistance against deformation of the insulative

housi gg. F&’%_@m&ei hee amal %é@cﬁé |dSorenr 1@l ] 05 6k PO TBADEE + +8nGe19NEp PI €CE
conponent, it can be 11 10 May 2006 easily, attached to the housing, with
the result+hB8End@N the load of connection, with no possibility of
deformation of the LGA socket. In addition, the metallic
reinforcing member ¢an be attached to the housing easily
without having to use screws. Further, the metallic
10 reinforcing member can be attached within the range of the
footprint of the socket, which permits the size of the
footprint to fit within the range of the socket area while
ensuring the strength thereof.
When the interlockiné portion of the lever is formed
15 integrally with the metallic reinforciné member, the
interlocking pqtion is hardiy wdrn due to lever operations,
'lj and thereforel a LGA package socket having a high wear
resistance and good durability is provided.
When the metallic reinforcing member is formed as a
20 one-piece component which extends along the = entire
periphery of the insulative héuéing, the insulative housing
is held entirely around . the circumference thereof - This
contributes to powerful resistance against deformation of
"the insulative housing. Meanwhile, as the metallic

25 reinforcing member is a one-piece component, it can be

11



easy-to-construct LGA package socket is provided. Wen the netallic
reinforcing nenber is formed by two nmenbers which are att déhdaly 2&6t he

i nsul ative housing along two sides thereof, each of which extends between
the first end and the second end, warpage of the housing is prevented by
the metallic reinforcing nenber. In addition, since the netallic
rei.nforci ng nenber does not extend along the entire periphery of the
housi ng, the LGA package socket is 10 nmade |ighter as a whole. \Wen the
cover nmenber is configured to be pivotally supported by the netallic
reinforcing menber on the first end of the insulative housing, excessive

load is BakilyosedH even tue hbisin@ndwetnt hayhodsing: ang chegefore 15
t he defornatlon of the housing can be prevented Further, when both the

cover nmeghgk-asdcbRgtpBEal Lcﬁ hek %Qrgbegeﬂem%rwﬁ@@&tlvely have
apertures for the rotary shaf ? the cover nenber 1s constituted by a

metal lic shafyharnbre sepaiated teﬁ%b&eengeheknhotee 120 G OnG) newmnber
and pivotally supported to a netallic reinforcing nmenber, the

conf | gur ALiBRS sOLiRA GOUen TRNBRIY @NCHIEt Al fat R1T05 G gy BTGy ar e
sinplified. In the socket according to another aspect of the I1nvention,

the insukabl 48 dRRUEHRGBR] then GF RALKAN& xtlendd %ﬁué&htﬁ?e'f'&%@“ ve
housi ng are hel d between the 12 10 May 2006 nmetal I'ic reinforcing menber and
the coveendenhgr th §b88hAYend, warpage of the housing is prevented
by the metallic reiﬁforcing member. In addition, since the
metallic reinforcing member .does not extend along the
entire periphery of the housing, the LGA package socket is
10 made lighter as - a whole.

When the cover member is configured to be pivotally
supported by the metallic reinforcing member on the first'
end of the insulatiﬁe .housing, excessive load is not
imposed to even the first end of the housing and therefore

15 the deformation oflthe housing can be p:evented.

Further, when both the cover ﬁember and the metallic
feihforcing member respeétively havé apertures for the
;otary shaft, and the cover member is constituted by a
metallic .sheft member separated from ‘the metallic

20 reinforcing member and pivotally supported to a metallic
reinforcing member, the configurations of the cover member
and metallic reinforcing member are simplified.

In the socket according to another aspect ef the
invention, the insulative housing and the LGA package

25 placed on the insulative housing are held between the

12



the cover nenber, and a free end of the closed cover nenber is engaged
with the lever to electrically connect the electric contactGMayhog he LGA
package, which produces 5 effects as follows. That is, the cover nenber is
directly engaged with the I|ever without the internediary of the insulative
housi ng, which prevents deformation of the insulative housing.

Accordi ngly, connections between electric contacts are 10 forned snoothly,
~and the reliability of the electrical connection is inproved.. In
addition, the actuating force is not absorbed due to deformation of the

i nsul ative housing. Thus, inpairnments in the reliability of the '

el ect r'i cahe COMNECHIONSr oAU, ¢ i 23 Tnd QAL 0 R B B3oLERGPackage

~against ‘the electric contacts, can be prevent en the“shaft of the

lever fromd he, ot alably. sHppyr tad bordd o Qi d ha Acuallag papbken side

to the actuating portion has a length sufficient to allow the

di sp acenplt plogtad shath aspocialafl wibh diggnoagh gyt A ACt UaL! Ng

portion fromthe interlocking protrusion, - space for acconmpbdati ng

the displacement. i & prawded,alpa (oS! 'AonPhgﬁgégd Qh %ir%u?BtBﬁZi te at

least the actuating portion of the shaft, pl aceabi | ty o
shaft5mhqgfﬂgﬁﬁ%a%p%dfiéuégngaged i s enhanced, which 25 enables a

reduction in orce required to disengage the 13 10 May 2006 | ever, and

in turn the d%%%nggthh%a%kk%EyH%%b%qeigeﬂﬁ&éd%ly engaged with the
lever 'without the intermediary of the insulative housing,
which prevents deformation. of the insulative housing.
Accordingly, connections between electric contacts are
10 formed Smaothly, and the reliabkility of the electrical
connection is improved. In addition, the actuating force
is not absorbed due to deformation of the insulative
housing. Thua, impairments in the reliability of the
electrical cbnnections, due to the lack of load to bias the

15 LGA package against the electric contacts, can beiprevented.
When the shaft of the lever from the rotatably

supported portion on: the actuating portion side to the -
actuatinq portion has a length sufficient to allow the
displacement of the shaft assbciated with disengaging the
20 actuating portion from the interlocking protrusion, and a
apacé for accommodating the displacement is provided at a
position located on the side opposite at leaat the
actuating portion of the shaft, the displaceability of the
shaft when the lever is disengaged is enhanced, which

25 enables a reduction in the force required to disengage the

13



i nproved. When the angle between the actuating portion and the '
shaft-supporting portion is set as a right angle, the angl el0 Bapédken th
shaft and the actuating portion is set as an obtuse angle, and accordingly
a space is forned on the side . opposite to the actuation portion of the
shaft, the space is ensured to be forned irrespective of the structure

| ocated on the side opposite the actuating portion of the 10 shaft. This
enhances the disengaging facility of the lever. Further, the insulative
housi ng.may have a plurality of swaged portions, and the netallic
reinforcing nenber nay have an engagenent to be engaged with the swaged

portionsyevdhenaffe; hNEHLAL ENE Ao JWIy1 Sy ffaeth 110 118 diRt alehleg 13

rei nforcing nenber by swagi ng the swaged portions, fixing is achieved by
sinply syagiHgeqWi th the result that the construction of the metallic
rei nforcing menber can be sinplified without inpairing the rigidity of the

metallic reiyH ctng aBEher haAQdtyr el svbeacihe govelonerhar « a
curved surface which is convex towards the LGA package side, and has a

pressur esRPPE VARG BPELhGMpo i &h 1S adapied; 1o priesshdiRe A RRAkage when

the cover nenber is closSed, at the nmpst protruded portion on each curved
surface, ,PERbeet kAR ofndMe Zmq CONET JBRIRRH nBEYRNE 1Ae 1PP&EL SHEF age of the

LGA packages 14 10 May 2006 can be avoi ded even if the cover nenber is
def or redoypWeE dangle, and accordingly a space.is formed on the side
opposite to the actuation portion of the shaft, the space
is ensured to be formed irresﬁective of the structure
located on the side opposite the actuating portion of the
_ 10 shaft. This enhances the- disengaging facility of the lever.
Further, the.insulative housing may have é plurality
of swaged portions, and the metallic reinforcinq.member may
have an engagement tolbe engaged with the swaged portions.
When the insulative housing is fixed to the metallic
15 reinforcing member by swaging the swaged portions, fixing
is achieved by simply swaging,‘with the result that the
construction of the metallic :einfofcing member can be
'simplified without impairing the figidity of.the metallic

reinforqing member.

20 Further, when the cover member has a curved surface
whicﬂ is cénvex'towérds the LGA package side, ‘and has a
© pressure-applying portion, which is adapted to preés the
LGA package when the cover member is closed, at the most
protruded pQrtion oﬁ each qurved surface, projection.of'the

- 25 cover member beyond the upper surface of the LGA packages

14



by a | oad when the load is applied to the LGA package. Therefore, even if
anot her conponent, for exanple, a heat sink or the |ike, i%0May2088 on the
upper surface of the 5 LGA package, di sengagenent of such a conponent, by
deformati on of the cover nenber lifting the conponent upward; is
prevented. Further, when the curved surface is designed to have
progressively increasing curvatures and have the |argest 10 curvature at

t he pressure-applying point, projection of the cover nmenber beyond the
upper surface of the LGA packages can be avoided and the LGA package can
be surely pressed by the pressure-applying point having a | arge radius of

curvat ur anThdl dwidd¥y fRidi RE e RHAESUNRs@RP} Vi N0dfoREd i @pgarith two
curvatures that are different fromone another, |oad can be applied

wi thout excegdiipgabeyand the 1uRRerisubhateecal ddheth&AIRACKSSEK ing
pressing and w thout changing the pressure-applying points. BRI EF

DESCRI PTG Yo HE [RAW NGS 2080&  dohSofeRE! SBBE! ie‘!c%m?fjl%\’,\/ f4 omeabove

illustrating an LGA package socket according to a first enbodi nent of the

inventiony; M tdy apnd Ghi package pfoutdreds i Gehe h?'@rp%h%Q@@é\ﬁthﬁélffom
below illustrating the LGA package socket of F &. 1. 25 FIGS. 3A and FI G

3B ilEustyaate ﬁb]@ég@r- housd g disiRchtlS 4 MawcB00G f ordnds#) paskage
socket of FIG™ 1, G 3A being a _
deformation of the cover member lifting the component
upward; is prevented.
/ Fﬁrther, when the curved surface 1is designed to have
progressively increasing curvatures and have the largest
10 curvature at the pressure-applying point, projection of the’
cover member beYond the upper surface of the LGA packages
can be avoided and the LGA ﬁackage can be surely pressed by
“the pressure—applYing- peint having a 1large radius of
curvature. That is, by forming the pressure-applying
15 portions with two curvatures that are different from one
another, 1load can be aﬁplied without exceeding beyond the
“ J upper surface‘ of the LGA package during pressing and
without changing the pressure-applying points. -
| | BRIEF DESCRIETION OF THE DRAWINGS
20 ' FIG. 1 is a perspective view from above illustrating
an LGA package socket according to a first embodiment -of
the invention, with an LGA package fitted.
FI1G. 2 is q'perspective view from below illustrating
the LGA package socket of FIG. 1.

25 ‘ FIGS. 3A and FIG. 3B illusttate an outer housing used

-15



perspective view from above and FIG 3B being a perspective view from

below. FIG 4 is a perspective view from above illustratingio fiapposgner
housi ng- used for the LGA package socket of FIG 1. FIG 5 is a perspective
view frombelow illustrating an i nner housing used for the LGA package

socket of FIG 1. FIGS. 6A and 6B illustrate a cover nenber used for the
LGA package socket of FIG 1, FIG 6A being a perspective 10 view from
above, and FIG 6B being a perspective view from above taken al ong anot her
direction. FIG 7 is a perspective view fromabove illustrating a netallic
reinforcing plate uséd for the LGA package socket of FIG 1. 15 FIG 8 is

a perspegbirvernd ewcafl @hidieupy Ysedehorof hercl GA pagkage socketingf £1G 1.
FIG 9 is a perspective view fromabove illustrating the LGA package

socket apeek@kpgile Thewfirsh &880 gRAtFIcW 38 BoEn§OY B PBIDEF i vpen. 20
FIG 10 is a perspective view, from above taken along another direction,

of the LGA-packaggenrspsket according, to the first enbodinment, with the
cover nmenber open. FIGS. 11A to 11E illustrate an outer housing used for

an LGA packaggrgocket; sacLosdidi9.L 01 S6¢0Rd rehodimm Pilugéréihﬁn%
invention, FIG 11A being a pl'an view, FIG 11B being a 16 10 May 2006 |eft

side yi ewn EhGerldbubehfousesi bt shderdhepuckib&e ddéket of FIG. 1.

| FIG. ‘5 is a perspective view from below illustrating

an inner housing uséd for the LGA package socket of FIG. 1.

FIGS. 6A and 6B‘illustrate'a.cover member.used for the

LGA package socket of FIG. 1, FIG. 6A being a perspective

10  view from above, and FIG. 6B being a perspective view from
above taken along another direction.

FIG. 7 is a perspective view from above illustratihg a
metallic reinforcing plate used for the LGA package socket
of EFIG. 1.

157 FIG. 8 is a perspective wview of a lever uséd for the
LGA package socket of FIG. 1.

FIG. 9 is a perspective view from above illustrating
the LGA package socket according to the first embodimeht,
‘with the cover member open.

20 FIG. 10 is a perspective view, from above taken along
another direction, of the LGA ?ackage socket accprding,to
the first embodiment, With the cover member open. |

FIGS. 11A to 11E illustrate an outer housing used for
an  LGA package éocket according to a second embodiment of

25 the invention, FIG. 11A being a plan view, FIG. 11B being a

16



being a front view, and FIG 11E being a rear view FIGS: 12A to 12D _
illustrate the outer housing of FIGS. 11A to 11E, FIG 12A1bMMapg066 bottom
view, FIG. 12B being a 5 sectional view taken along line 12B-12B of FIG
12A, FIG 12C being a sectional view taken along Iline 12C 12C of FIG 12A
and FIG 12D being a sectional view taken along line 12D 12D of FIG 12A
FIGS. 13A to 13E illustrate one reinforcing plate used 10 for the second
enbodi ment of the invention, FIG 13A being a plan view, FIG 13B being a
front view, FIG 13C being a bottomview, FIG 13D being a rear view, and
FIG 13E being. a side view taken along arrow 13E of FIG 13B. FIGS. 14A to

14E i1 ugigrat @ ke Alher Fri NTOrEingingl % Pl adie: usede F@lek hersgcondy
enbodi nent of the invention, FIG 14A being a plan view, FIG 14B being a

front view: § @ rride BELRY %nao%hgﬁlYhewbeEhgialéEbPeb@gwa rear view and
FI.G 14E being a side view taken along arrow 14E of FIG 14B. 20 FIGS. 15A

to 15D i'lUStF§%§.FT§AL§6 Papkage.seekel rRECOLELPONLAsINE SecPRds.
enbodi ment of the invention, FIG 15A being a plan view, FIG 15B being a

front views FliG11L5G Rei N2 154 648y Vi ab L @kEN, APNor 26T OWo 560 FAG  15A
and FIG 15D being a side view taken along arrow 15D of FIG 25"15A. 17 10
May 2906 SElGioh81l S i&P0td10m vEe¥heT 1the boB-Ragkage saskeiza, Fic. |
12C being a sectional view taken along line 120512c of FIG.
12a, and FIG. 12D béing a sectional view takén along line
‘ 12D-12D of FIG. 12A.
FIGS. 13A to 13E illustrate one reinforcing plate used
10 for the Sécond embodiment of the invention, FIG. 13A being
a plan view, FIG. 13B being a front view, FIG. 13C being a
bottom view, FIG. 13D being a rear view, and FIG. 13E being
a.side view taken aloné arrow 13E of ¥FIG 13B. |
FIGS. 142 to 14E illustrate the other reinforcing
15 plate used for the second embodiment-of_the invention, FIG.
14A being a plan viéw, FIG. 14B being a fronf.view, FIG.
14C being a bottom view, FIG. 14D being a rear view, and
FIG. 14E being a side view taken aiong arrow 14E of FIG.
148.
_20 : FIGS. 15A to 15D illustrate the LGA package socket
'according to the  second embodiﬁent of the invention, FIG.
‘15A being a plan,view; FIG. 15B being a front vieﬁ, FIG.
- 15C being a side view taken along arfow 15C of FIG. 15A,
and FIG. 15D being a side-viewtaken.along‘arrow 15D of FIG.

25 15A.
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according to the second enbodi nent of the invention. FIG 17 is a sectional
view of the LGA package socket taken along line 17-17 of r Rg@aylddee 5 FI GS.
18A to 18D illustrate an LGA package socket according to a third

enbodi nent of the invention, FIG 18A being a view seen from one side,

FIG 18B being a plan view, FIG 18C being a partially broken away view
seen from another side, and FIG 18D being a front view. 10 FIGS. 19A to
19E illustrate a netallic reinforcing plate of the LGA package socket in .
FIGS. 18A-18D, FIG 19A being a plan view, FIG 19B being a view seen from
one side, FIG 19C being a view seen fromthe other si de FIG 19D being

a partial secft@nall evi gw Eali:ﬁPct%' n‘glé‘bn flgtghégﬁ(;ﬁf G 5d8+ FI GS.

20A to 20G illTustrate a cover use for pa kage socket in

FI GS. 18écég9dlﬁbet02Qﬁebgbggnﬁ eH£§&1M%ﬁ%’oE'Gh gg@ﬁtf&ha rear view,

-FIG 20C being a” view seen from one sSi elng a view seen from

20 the other %te }jl EFG%O%% 9.8 SAGL Ul vl eyt akem. %@ngoc]ké@e

20e-20e in FI e| ng a front view, an 20G being a

secti onal w al.gn I| 2 g FIG 20A .FI GS. 21A to 21C
<0 trllsu%atll v% go i Pgﬂﬁg Zjlé}?o

|Ilustrate an usi ng use r the LGA package socket of

FI GS. 5 18A 18%@ G 4 el g8 110 MiAU6.7 PLE YeWagkl Go2kBbei ng 2

si de VI ew, and bei ng
according to a third embodiment of the invention, FIG. 18A

being a view seen from one side, FIG. 18B being a plan view,
FIG. 18C being a partially brbken away view seen from
anothér side, and FIG. 18D being a front view.
10 FIGS. 19A to 19E illustrate a metallic reinforéing
plate of the LGA package socket in FIGS. 18A-18D, FIG. 19A
"being a plan view, FIG. 19B being a view seén from one side,
FIG. 19C being a ﬁieﬁ §een from the other side, FIG. 19D
.being a partial sectional view taken along line 19E-19E of
15‘ FIG. 19A. |
FIGS. 20A to 20G illustrate a cover member used for
i the LGA péckaée socket in FIGS. 18A-18D, FIG. 20A being a
plan view, FIG. 20B being a rear view, FIG. 20C being a
view ﬁeen from one side, FIG. 20D being a view seen_from
20  the othér side, FIG. 20E being a sectional view taken along
line 20e-20e in FIG. 20A, FIG. 20F being é front view;,and
FIG. 20G being a sectional view taken along line 20g¥20g in
FIG. Z0A.
FIGS. 21A to 21C illustrate an insulative housing used

25 for the LGA package socket of FIGS. 18A—18D, FIG. 21A being-
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a front view FIGS. 22A and 22B il lustrate the housing placed on but not .
yet attached to the reinforcing plate, FIG 22A being a 5 fpa@hkpsnos ew. and
FIG 22B being a side view. FIGS. 23A and 23B illustrate the housing
conpletely secured to the reinforcing plate, FIG 23A being a bottom

view, and FIG 23B being a side view FIGS. 24A and 24B illustrate an:
essential part of the .10 LGA package socket of FIGS. 18A to 18D, FIG 24A
being a 'sectional view with a suction cap attached, and FIG 24B being a
sectional view with a suction cap renoved and the LGA package not yet
attached. FI G 25 is'a, side view of an assenbly of an LGA 15 package

socket wt heat,, si m)%:fg 1,?6 anspanent, si de view
of an esse t| aI partﬂ% t he G%A:ngc{age so‘%ke Igjvv?r?nfdthelce:;lt ategtshat t he
cover #tc)ﬁg?ﬁ{ ﬂ;&ﬁLGA package socket presses the LGA package socket. 20
DESCRI P T REFERRED EMBODI MENTS In the follow ng, pr ef erred

erbodl et s qirddie 2\ pckage SakEld rﬁ{é‘%{éﬂmﬁs fiRded Rl Lo as
"socket") in accordance wt he present invention escrl ed in
et e L orkil GELSLEOEONLS SIS eSS e e, PR iy

-5 bottom view, and FIG. 22B being a side view.

FIGS. 23A and 23B illustrate the housing completely
secured to the reinforcing plate, FIG. 23A being a bottom
view, and FIG. 23B being a side'view.

FIGS. 24A and 24B illustrate an essential part of the

lO. LGA package socket of FIGS. 18A to 18D, FIG. 24A being a
sectional view with a suction cap attached, and FIG. 24B
being é sectional view with a suction cap removed and the
LGA package not yet attached.

FIG. 25 is a side wview of an assembly of an LGA

15. package socket with a heat sink mounted thereon.

FIG. 26 is a transparent side view of an essential
part of the LGA packagé socket_showing the state that the
cover member of the LGA package .socket presses the LGA
packaée spckét.

20 o DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following, prefefred. embodiménts of the LGA
package socket (hereinafter, simply referred fo as
"socket™) in accordance with the present invention will be
described in detail with kreferenée to the  accompanying

25 . drawings. FIG. 1.is a perspective view from above of an

19



LGA package socket 1 according to a first enmbodinent of the invention with
an LGA package fitted therein, and FIG .2 is a perspecti v Magrods om
bel ow of the socket 1. First, the general structure of the socket wll be

5 described with reference to FIG 1. The socket 1 conprises an insulative
housing 2 nolded fromresin or the like (hereinafter, sinply referred to
as "housing"), a cover nenber 8 pivotally nounted to the housing 2 on the
side of a first end 4 thereof and having therein a rectangul ar 10 openi ng
68, a nmetallic reinforcing plate (hereinafter, sinply referred to as
"“reinforcing plate") 10 attached to the underside of the housing 2, and a
ever 121ghvghakiye §y@9@£tfda9¥o£@§n@%l£9f2r9@ Iheosiiie Of o gacond end

6 thereof | ever 12 serves to | ock (engage with) the 15 free end of

the COV€£nG§H@§5n8w1gﬁe Hoﬂéhnﬁagkéﬁe é&tﬁﬁ by, afeGANIY afs frane

body, that an outer housinhg 3, an |nne ousing 120 (see FIG 4

and FI G ;5 erggeggl€§. Qegr%ﬁtsélo#@gfr ﬂgﬂﬁ%qi 200 in FIG 1 denotes

an LGA pac age I's placed on top o using 2 and | ocated

within the q@ﬁgé g of v Reterr t he
LGA package 200 |ﬂ; p?ggsed&g%%%st%rttrggqgg%e%%u?]ilgceé%lf&é?hgk%us]%eng 2 by

the covege a8y20d Lhepeby celsckidcally spangsied: to &lgotidLs contacts
(not shomm?gg?S%S tﬁgghous%ng 3? Tﬁe ¥ever 12 1s secured |n1§%£|t|on by an
20 10 May,2006u1ative housing 2 molded from resin or the 1like
| {hereinafter, simply referred to as "housing"™), a cover

member 8 pivotally.mounted to the housing 2 on the side of

a first end 4 thereof and havihg therein a rectangular

10 opening 68, a metallic reinforcing _plate' (hereinafter,
§ ' simply referrxed to as "reinforcing plate") 10 attached to

the underside of the housing 2, and a lever 12 pivotally

.supported by the housing 2 on the side of a second end 6
thereof. The lever 12 serves to lock (engage with) the

157 free end Qf the cover member 8. The housing 2 is
constituted by a rectangular frame body, that is, an outer
housing 3, and an inner housing 120 {see FIG.‘4'and FIG. 5)

to be described later.

Reference numeral 200 in FIG. 1 denotes an LGA package

20 which is placed on top of the housing 2 and located within
the opening 68 of the cover member 8. Reférring,to FIG. 1
the LGA package 200 is ﬁressed against the upper surface of
. the housing 2‘ by the cover member 8 and thereby
electrically connected to electric contacts_(not.shown) of

25 the housing 2. The lever 12 is secured in position by an

20



i nterl ocking protrusion (interlocking portion) 14 of the reinforcing plate
10. As shown in FIG 2, the reinforcing plate 10 is a rectingay 200! ate
whi ch- includes a large rectangular 5 opening 16 at the center thereof and
extends. The reinforcing plate 10 is provided on the bottom surface 11

(FIG 3B) of an outer housing 3 so as to extend substantially along the
peri meter of the housing 2 or outer . housing 3. In FIG 2, reference = -
nuneral 128 denotes 10 cavities formed within the inner housing 120 for the
pur pose of accommpdating electric contacts (not shown). In the follow ng,  a
detail ed description will be given regarding the outer housing 3 '

constit utinpartiBexhagsipbZ-undh rehecensext AgFleTt 3 )ands 3Bs FLES. 3A and
3B 15 respectively illustrate a perspective view from above and a

perspect&g@nfbgwiﬁgo?ngggommgf the outer housing 3. The outer housing 3 is
shaped in the formof a rectangular frame having a centrally di sposed

rectangul ar openigigvd2, inand A PRI +@fe SPAcRE-ARPARYG ldurdrigalisshafts 26
is formed 20 at the first end 4 thereof. The cover nmenber 8 mentioned '

above i s pic¥abakh%MowIked t Gl Cydddideal shafssge26recEasbushalt 26
has a flat notch or receiving seat 24 in its top portion. Gaps 28

vertigal bﬁeﬁ&hgndmg throwgh thenedter chavusbRg a8 3eatenfior med @heportions -
bet ween the respective shafts 26 21 .10 May 2006 ;
reinforcing plate 10 is provided on the bottom surface 11
(FIG. - 3B) of an outer housing 3 so as to extend
substantially along the perimetef of the housing 2 or outer
housing 3. In FIG. 2, reference numeral 128 denotes
10 cavities formed within the inner hbusing 120 for the
purpose of accommodatiﬁg electric contacts (not. shown).

In the following, a detailed description will be given
regarding the outer housing 3 constituting the housing 2
with reference to FIGS. 3A and 3B. FIGS. 3A and 3B

15 respectively illustrate a_perspeétive view from above and a
perspective view from beléw of.the outer housing 3. The
outer hQusing713 is shaped in the form of a rectangular
frame having a centrally disposed fectangular opening 22,
'and.a'paif of spaced apa:t cylindrical shafts 26-is formed

20 at the first end 4 thereof. ' The cover member 8 mentioned
above is pivotally mounted to the cylinaricalrshafts 26.
Each shaft 26 has a flat notch or receiving seat 24 in its
top portion. |

Gaps 28 vertically extending through the outer hoﬁsing

25 3 are formed at portions between the respective shafts 26

21



and the opening 22, one for each portion. Wile details ‘are descri bed

bel ow, these gaps .28 are provided for attaching the coverindap2e0osB. A
pair of generally rectangular convex surfaces 30 separated from one
another 5 is also fornmed between the pair of shafts 26. A recess, that is,
a receiving seat 32 which is open upward and outward is formed in each
convex surface 30. These receiving seats 24 and 32 are at the sane hei ght
and - aligned in the direction they are arranged. At the bottom 10 portion
of each of the receiving seats 32, a rectangular block 34 having a

t hi ckness of the outer housing 3 is forned. Vertically extending holl ows

36 and 3§R§r§p%0kgﬁﬁgﬁﬁ%m/ t hysi deg cl eep%grﬁaﬁnsec%%qr@uhé%églghe outer -

housi ng The 1 6 Is forme ile the holTow 38 is

f or ned sggj?l O&SECrﬁo&gCtM ar gpgg(jj ng?%lf_(é)ii S>é orﬂag ﬁ%‘y%f&% Egﬁipol | ows

36 and 38 for acconmodating t’herein a i hg portio ever 12

(FIG 1).¢cAdkshaped. GLope 4damli chext ends paral |6h tgelenry val | 42

and is 20 open wnward, "1s forned so as to co nicate the opening 40 and

! LRI Syl VR SRR 1 e

groove 4 _ exten e first end and the
Sesond FR g MG IRlLa, nanietd e {grreg o35 shonadless
' that 1is, a receiving seat 32 which is open- upward and
outward is formed in each convex surface 30. These
receiving seats 24 and 32 are at the same height and
aligned in the direétion‘they are arranged. At the bottonm
10 portion of each of the receiving seaté.32, a rectangular
-block 34 having a thickness of the outer housing 3 is

:formed.
Vertically extendingrhollows 36 and 38 are formed on
bofh sides closer to the second end 6 of the outer housing
‘15 3. The hollow 36 is formed deeper, while the hoilow 38 is
formed shallower. A rectangﬁlar opening 40 is formed
between the hollowé.36 and 38 for accommodating therein a
locking portion 15 of the lever 12 (FIG. 1). A U~shaped
groové 44, which extends parallel to a rear wall 42 and is
20 open downward, is formed so as to communicate the opening
| 40 and the.hollows 36 and 38.. Thé lever 12 is disposed
within this U-shaped groove 44. |

Sidewalls 46 and 48 extend between the first end 4 and

the second end 6. Protruding walls 47 and 49 are formed

25 along these sidewalls 46 and 48, respectively. The
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protruding wall 47 is continuous, while the protruding wall 49 has a notch
50 forned in the nmiddle thereof. The interlocking protrusifmMag2ods t he
reinforcing plate 10 nentioned above is disposed within this notch 50, and
the 5 details of the nmounting manner will be described later. A groove 52
which is open downward is formed near the U shaped groove 44 to extend
along the rear wall 42, as showmn in FIG 3B. Projections 58, 58, 59, 59
which are spaced apart from one another and extend downward are forned in
a 10 inner wall 21 of the opening 22 on the first end 4 side and the
second end 6 side. An upward-facing step 23 is formed within the opening

2o l@%@l%%z@%?%ezvﬁgsz%h@ g B ot e SRR PR & ©
and FI G @ Saglggeg tgg §; %§ lguqhni égand QL povesyH0 and 62,

whi ch exten respec |ver along Fe si'deval | 87 and are open

d f
S T R T e A e E’. 3655 a1 s
2o o o erIRber 8o gs‘gs %ggﬁahb%ﬂl aterec hyd he fol Lowi ng, a

descrlptlon Wi Tl given reg i nner ou5|ng 12 erence

to Flg‘ ﬂi t%rlqulo% t%e o%n L!ibr{é;ls V(%%%xtzgg% %&/&éand 25 FIG

5is perspectlve vi ew T rom 006
groove 52 which is open downward is formed near the U-

shaped groove 44 to extend along the rear wall 42, as shown
in FIG 3B. Projections 58, 58, 59, 59 which are spaced
apart from one another and extehd downward are formed in a
10  inner wall 21 of the opening 22 on the first end 4 side and
the second end 6 side.
An upwardmfacing step 23 is formed within the opening
22 of the outer housing.3 along the  inner wall 21 of the
opening 22. While the details are described later, the
15 inner housing 120 shown in FIG. 4 and FIG. 5 is placed on
.the step 23. . Further;‘clearance grooves 60 and 62, which
extend respectively along the sidewalls 46 and 48 and are
open upward, are formed in the vicinity of the opéning 22
and  inside the sidewalls 46 and 48. These dlearancé
20 grooves 60, 62 receive sidewalls 70, 70 of the cover member
8, to be described later. |
In the following, a description will be given
regarding the inner housing 120 with reference to FIG. 4
and FIG. 5. FIG. 4 is a perspective view from above  and

25 FIG. 5 is a perspective view from below illustrating the
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i nner housing 120. The inner housing 120 of rectangular shape is nolded -
frominsulating material such as resin, and has external diomas2enss t hat
permts-the inner housing 120 to be press-fit inside the inner wall 21 of
t he opening 22 5 of the outer housing 3. The inner housing 120 has in its
top portion, a package receiving part 124, which is defined by an outer
peri pheral wall 122 and provided for receiving the LGA package 200. The
portion of this outer peripheral wall 122 is pressed inside the inner wall
21 mentioned 10 above. An opening 130 is formed in the bottom surface 126
of this package receiving part 124. A large nunber of cavities 128 to

s package re ‘ nber of |
on the_ barteh Su i 175" et Chapdiia Y70 o el BRAR T Onl

part of t caviti 28. ln.fac howeve t ayities 8 ar f ormed
substantﬁggpf E%I&ggéﬁétggoﬁo%Pgﬁﬁgﬁ% éﬁ%aﬁﬁﬁlggcgﬁ¥h'%%er%%%%in%niSO. As

shoun i nlGe B QL1 BE ROLLOM S URLACE O the dnner, .20 fiousing 120, an
downwar d- faci ng step 'S provide ong he Tt our S dées or around the

ent i e DSl el o U Lnnsia. NUsig 1200 e, doever - Lacing, ofsp. 132

abut s agai nst he “upwar acing step en t'he 1Thnér h in IS
PooLCAONEE W0 RBEILDG 2 ohy e, guLehlOtana & BRI pEO above.
' top portion a package receiving part 124, which is defined
by an outer periphefal wall 122 and provided for receiving
fiﬁi the LGA package 200. The portion of this outer peripheral
wall 122 is pressed inside the inner wall 21 mentioned
10  above.

An opening 130 is formed in the bottom surface 126 of
~this package receiving pért 124. A large number of
cavities 128 to accomﬁodate electric contacts (not shown)
‘are formed in a matrix pattern on the bottom surface 126

15 except this opening 130. FIG. 4 shows_only a part of the
cavities 128. In faét, howeﬁer, the cavitiés 128 are
formed substantially all over the bottom surface 126 except
thé opening 130,

-~ As shown in FIG. 5, on the bottom surface of the inner

20 housing 120, an downward-facing step 132 is provided along
theAfour sides or around the entire periphery of the inner
housing 120. The downward-facing step 132 abuts against
the upward-facing step 23 when the inner housing 120 is
positioned within the opening 22 ofrthe outer housing 3

25 mentioned above. In addition, rectangular holes 134 and
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recesses 135 di sposed al ong the outer peripheral wall 122 are formed for
wal | thickness to prevent shrinkage after the inneoMeooeg 120
is nmolded fromresin. Reference nuneral 136 in" FIG 5 denotes a standoff
to 5 maintain the spacing between the printed board (not shown)
i nner housing 120 when the socket 1 is nounted on
the followng, a description will be given regarding the cover nenber
with reference to FIGS. 6A and 10 6B. FIGS. 6A and 6B show the cover
menber 8, wherein FIG 6A is a perspective view fromabove and FIG 6B is a
per spective view from above taken al ong another direction. Herein,
conveni e f.descyd pt4 o] e £ hr e i of the
socker L ar e e e R o A By R S AT et e red 1o

"front pant candg he Béggc%ﬂgaﬁﬁglthigﬁnég 0998§?§v §i§§?£%§§¥§

is referred to as "rear

and bending g singl eoqn_geg; 0&06@% L ipte al'iesr eqr;oairg%? arfl%}[gp_ere;'ﬂﬁ cover

erefrom

Rrg%;étre%%t - mJRESE) baaly ”Qﬂt‘oﬂ“ﬁé‘.e el eQENL B4 AT Etég%?@ gownvar d

Is forned

o A b

ated by arrow A,

r e cover nenper

as a palr bearing tongue elenents projecting t

rom one another. Further, a holding elenment

and the inner housing 120 when the socket 1 is mounted on
the printed board.
In the following, 'a description will - be given

regarding the cover member 8 with reference to FIGS. 6A and

6B. TFIGS. 6A and 6B show the cover member 8, wherein FIG.’

6A is a perspective view from above and FIG. 6B is a
perspective view from above taken along another direction.

Herein, for convenience of description, a part located on

the first end 4 side of the socket 1, that is, the part

indicated by arrow A, is referred fto as "front part", and
the part located on the.second end 6 side {see FIG. 1} is
referred to as "rear part". The cover member 8 is formed
by stamping and bending a single sheet of netal.into a
rectangular shape. The cover member 8 has a pair of
bearing tongue elements 64 pfojecting therefrom at its
front part. These bearing tonéue elements 64 are curved
dgﬁnward and spaced from one another. Further, a hblding
element 66 is formed midway between the pair of bearing
tongue elements 64 so as to project towards the front

direction at the level of the cover member 8.

25
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The cover nenber 8 includes at its center the rectangular opening 68 into
whi ch the LGA package 200 (see FIG 1) is positioned. The tplagi20es edges
of the cover nmenber 8 between the front and rear parts are bent down to 5
formside surfaces 70. At the rear part of the cover nenber 8, there are
provided a rear wall 72 forned by ~ bendi ng down the rear edge, and a

| ocki ng el ement 74 which projects dowward fromthe mddle portion of this
rear wall 72 and horizontally extends in an outward direction. This 10

| ocki ng el ement 74 serves to engage with the lever  12. As can be seen from
FI GS. 6A and 6B, an upper surface 75 of the cover nenber 8 is slightly

curved dowwatrde TRb$ekS @membkhat sf oreel1aetes uritf orindsy aesirtsse t hend GA
package 200 when the LGA package 200 is pressed against the socket 1 by
the 15 c¥@HNRIREE odenkfgt B8 fioldoownich aldesw@A pddmon 120Mhe(green in
detail regarding the reinforcing plate 10 to be positioned below the
housi ng 21y .t hy efi gr e8 thieneldG  7ThEl Gppbdited eqiispectivhe viewefrom
~above illustrating a reinforcing 20 plate 10. The reinforcing plate 10 is

formed byshRIPINGearEDaM Ng-chisi gl ersheqianls meialbdmt cdawn ecs angul ar
shape. Simlar to the cover nenber 8 nentioned above, for conveni ence of

descrgpt iy aspast hogaked ongt he firsheendead plade offt hdesocketrl, that
is, the part indicated by 25 arrow B, is referred to as "front part", and
the part e My 30Qfc are provided a rear wall 72 formed by
bending down the rear edge, and a locking element 74. which
‘fﬁ projects downward frOm,thé.middle portion of this rear wall
72 and horizontally extends in an outward direction. This
10 locking element 74 serves to engage with the lever 12. As
can be seen from FIGS. 6A and 6B, an upper surface 75 of
the cover member 8 is slightly curved downward. This is so
that force acts unifoimly across the LGA package 200 when
the LGA package 200 is pressed against the socket 1 by the
.15 cover member 8. |
In the following, a description will be given in
éf? detail regarding the reinforcing plate 10 to_be positioned
below the housing 2 with reference to FIG. 7. FIG. 7 is a
'perspéctive view from above illusﬁrating a. reinforcinq
-20 plate iO. The reinforcing plate 10 is formed by stamping
| and,‘bending: a single sheet ofr metal iﬁto a rectangular
shape. Similar to the cover member 8 mentioned above, for
convenience of description, a part‘located on the first end
4.side of the socket 1, that is,. the part indicated by

25 arrow B, -is referred to as "front part”, and the part
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| ocated on the second end 6 side (see FIG 1) is referred -to as "rear
part". Al four side edges of the reinforcing plate 10 areidaaay200s to form
a front wall 76, rear wall 78, and sidewalls 80 and 81. . 5 The front wall
76 has four generally L-shaped retaining elenments 82 which project upward
and are bent inward. The respective retaining elenents 82 are spaced

apart from one another and di sposed so as to correspond wth the receiving
seats 24 and 32 nentioned above. Each 10 retaining elenent 82 has a
sufficient height to acconmpdate the edge of the front part of the outer
housing 3. The sidewall 80 is formed to extend in the front-rear direction

of the I eLRLELAl BY REA! GoddhARMPRErsfdge (8e OF 16, $) daWalieBlrcthe

interlocking protrusion 14 is fornmed 15 integrally therewith at a position

correspopdi og wQctheyfonegoing nRfch s30e0kd® Qi @hdausinTGr3isg that the
interl ocking protrusion 14 extends laterally towards the exterior in a -

di r ect i o SubSt ANLEal LinPERPeRgl EM1ATa Lordiie wa FAge Wfad o1l deyal | B1.

The down facing surface of 20 the interlocking protrusion 14 is

concavel ¥ qurygd, Lq19r 8" anfiogieke. the lever 12 hard to renove therefrom.
when the“ Tever I8 engage%nmﬁth the interlocking protrusion 14. As

mentioned aboyg, t@?oﬁﬁinm%gqingﬂ?laﬁ§%10f8ﬁ§ t Rener@atigngul-amgReni ng 16

formed at the center thereo 25 Notches 87, 88 corresponding to the

proj ecti @n$ 99 ng8 Afertentld dBY 2A0H project upward and are bent

inward. The respective retainiﬁg elements 82 are spaced

apart from one another and disposed so as to correspond

with thé receiving seats 24 and 32 mentioned above. Each

10 retaining element 82 has a sufficient height to accommodate

'the‘edge of the front part of the outer housing 3. The

sidewall 80 is formed to extend in the front-rear diregtion

.of the reinforcing ﬁlate. In an upper edge 84 of a

sidewall 81, the interlocking protrusion 14 1s formed

15 integrallyr'therewith at a position correspondihg to the

foregoihg‘ notch 50 of the outer housing 3 so that the

interlocking @rotrusion 14 extends laterally towards the

exterior in a directioﬁ substantially perpendicular to the

surface of the sidewall 81. The downward-facing surface of

20 the interlocking prbtrusion 14 is concavely curved in order

to .méke thé iever' 12 hard fo- remove - therefrom when the
lever is engaged with tﬁe interlocking protrusidh 14.

As méntioned above, the reinforcing plate 10 has the

7 rectangular opening 16 _forméd at the center thereof.

25 = Notches 87, 88 corresponding to the projections 58, 58 of
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5 the outer housing 3 are provided at the front and rear edges of the
opening 16. The projections 59, 58, are adapted to nate reRpRayrUedy W th
the notches 87, 88 such that the relative positional rel ati onship betmeen
the reinforcing plate 10 and the cover nenber 8 is established. A
shaft-supporting portion 90 for pivotally supporting the lever 12 is
provided at the rear ends of the sidewalls 80, 81. This shaft-supporting
portion 90 is constituted by an upwardly projecting shaft-supporting -

el ement . 92 formed 10 on the sidewall 80 side, and a shaft-supporting
elenent 96 forned on the sidewall 81 side having an inverted U shape. The

shaf t - suppar td.ng. £l ﬁ%@&ngz Dagrd Nerekn al aper tuee Hbnt Wahke rehe

shaft - supporti ng elenent 6 has therein slots 98 of oblong shape in the

vertical ggégméfnt(h g@ﬂ?n@f 1. Whi 8fei Sy shawyionthesgperigr ,94 and the
y

sl ots 98 ooperatlve erve as a bearing for supporting the lever 12

(see FGaalpld FlCnle AdQOUS RITRALH 020t SnbRLAEY gear gehesyghaf t -

supporting Bl enent y cuttlng a portion of the bottom 20 surface 100

and bendipg,t h'tﬁep%aglelue g@glwgﬂyf CLemEAlodlRip S rdarlead hesupport

~fromunderneath a rotary see FIG 8) of the lever inserted into

the s é°t§e18§ﬁrzﬁﬁ ﬁﬁétﬁagb Z§dh@§e %Qﬁgft&@ﬂ§eﬂ0§'ﬂg"égtéﬁfié%Qﬁﬁed apart

from one anot extend upward ese 25 projections are positioned to
mat e wﬂth nDUQtéﬂgféLéﬁﬁpéf%ﬁn&ﬁﬁortlon 90 for pivotally supporting

the lever 12 is provided at the rear ends of the sidewalls
- 80, 81. This shaft-supporting portion 90 is constituted by
an upwardly projecting shaft-supperting element 92 formed
10 on the sidewall 80 side, and a shaft-supporting element 96
formed on the sidewall 81 side having an inverted U-shape.
The shaft-supporting element 92 has therein an aperture 94,
while the shaft—suppofting element 96 has therein slots 98
bf oblong shape in the vertical direction (only one of
15 _which is shown}. The aperture 94 and the slots 98
cqoperatively serve as‘a Eearihg for supporting the lever

12 (see FIG. 1 and FIG. 2).
A tongue element 102 -is formed near the shaft-
'suppofting element 96 by cutting a portion of the bottom
20 surface 100 and bending this portion up. The . tongue
element 102 is adapted to support from underneath a rotary
shaft 13 (see FIG. 8) of the lever inserted into the slots
98. The rear wall 78 has projéctions 104 which are spaced
.apart from one another and extend upward. These

25 projections are positioned to mate with mounting slits: (not
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10 May 2006 shown) .forned in the groove 52 of the outer housing 3

menti oned above. When the reinforcing plate 10 is attached 10tMay b8oeout er
housing*3, the front part of the outer housing 3 is held by the retaining
el enents 82 disposed at front, and the projections 104 are pressed into

t he above- nentioned nounting slits (not shown) of the outer housing 3 and
held in this position. During insertion of the projections 104, it is
preferable that the projections 104 are heated and then pressed into the
mounting slits of the 10 outer housing while partially heat-softening the
mounting slits 104. In the following, a detailed description wll be given

regar di ngpbig) | e¥Gime? Wht efef greRee o2 FIGUr end. Jut@W ehodsisgas
perspective view of the lever 1Z. The lever 12 is 15 forned by bending a

single mpLaklibgeW LEovaNd BRORT LBESrel RESFYi g 1t d 3 oL rspaCced
apart fromone another and supported by the Shaft-supporting portion 90 of

the relgtotebngypbal8od0ind T afke PEELAONpa thALE I the Bulikimisinny i on 15,

whi ch is dispose et ween t rotary shafts 13 20 and di spl aced with

- respect o ;the 110f 3ty shaf 181431 A§dedBmeAtLUBLI RY sPOLEUOR L1 it ot ati ng
t he rota?yléhgf{giléy 1$%e actu%%?ﬁgepoﬁsion 17 issgeﬁt at a right angle

‘W th srespgct (1 tE@oﬁe&éwn@haibg 13:0n spbstantigldy the samvdi rection
as that i1n which the tocking portion 15 i's 25 located. Further,. the tip
regi on ofhhe ackuabhAgi R EL 9Ps2%n0ot shown) of the outer housing 3
and held in this position. During insertion of the
projections 104, it is preferablé that the prqjections 104
are heated and then pressed into the mounting slits of the
10 outer hoﬁsing while partially heat-softening the mounting
slits 104.
" In the following, a detailed description will be given
regarding the lever 12 with reference to Figure 8. Figure
8 is a perspective view of the lever 12. The lever 12 is
15 formed by bending a single metallic wire, and'comprises
rotary shafts 13 which are spacéd apart from one another
and supported.by the shaft-supporting portion 90 of the
reinforcing plate 10, a crank portion, that is, a locking
portién 15, which is disposed betweeﬁ the rotary shafts 13
20 and displaced with respect to the rofary shafts 13,—and an
actuéting ﬁortibn 17 for rotaﬁing the rotary shafts 13.
The actuating portian.17 is bent at a right anglé with
respect to the rotary shafts 13 in substantially the same
direction as that in which the locking _por,tiozﬁ 15 is

25 located. Further, the tip region of the actuating portion

29



portion 17a for ease of actuation by a finger. In the foll o\giNay 2006
description will be given regarding the socket 1 made up of a comnbination
of the <above-nentioned conponents with reference to FIG 9 and FIG 10.
FIG 9 is a perspective view fromabove and FIG 10 is a perspective view
from above taken al ong another direction, illustrating the socket 1 with

t he cover nenber open. Referring to FIGS. 9 and 10, the LGA package 200 is
pl aced 10 on the inner housing 120. Also referring again to FIG 1, the
cover nenber 8 has the bearing tongue elenents 64 inserted into the gap 28

of the oyyer sheusihag 3p AR a hel ding ehgpenin66rdespesedobet ween a pair
of the convex 'surfaces 30. 15 These bearing tongue el enments 64 are

slidablysgdbspasgdrt 85QUNGat Bersbats 326 anchiMs &y Ya stippsd, the cover
menber 8, while the holding elenment 66 is | ocated between the convex

surfaces 30, B9 atha edga 1fvitkhe ow erd@g)@]gizfpgi&, angi1supplees sgisrenhe
nmovement of the cover nmenber 8 towards the 20 direction in which. the cover

-menber 8,£8bkg;AYt fHOMELBR1 98P ng8e The dhner deusimocild0 bs dirsposed
within the” opening 22 (see FIGS. 3A and 3B) of the outer housing 3. At.

thisdi ”Ebo%eméBeESHEatT'Eeﬁﬁgnéheérﬁtﬂ@l@ 85 PONESS050 621 are dvat raevered by

t he i nner housing 120. ey are adapted 25 to respectively accommodate the

si dewal | §570 pfgthe ¢QvgrpdPspective view from above and FIG. 10 is

a perspective view from above taken along another direction,

illustrating the socket 1 with the cover member open.

Referring to FIGS. 9 and 10, the LGA package 200 is placed

10 on the inher housing 120. Also referring again to FIG. 1,

the cover member 8 has the bearing tongue eleménts 64

inserted into the gap 28 of the outer housing 3, and a

.holding element 66 disposed between a pair of the convex
surfaces 30. |

15 These bearing tongue elements 64 are slidably disposed

around the shaft 26 and pivotaliy support the cover member

8, while tﬁer holding element 66 is located between the

.convéx surfaces 30, 30 at a edge of the outer housing 3 and

suppresses the.movement of the cover member 8 téwards the

.20 direction in which“the cover member 8 falls out from the

.gap. 28. The inner housing 120 is disbosed. within the

Qpening 22 (sée FIGS. 32 and 3B) of the outer houéing 3.

At‘this time, the aforementioned clearance grooves 60, 62

are not covered by the inner housing 120. They are adapted

' 25 to respectiﬁely accommodate the sidewalls 70 of the cover
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10 Nhy 2006 member 8 when the cover menber 8 is closed. As clearly shown in

FIGS. 9 and 10,

of the housing 2,

plate 5 10 is po

the reinforcing plate 10 is di sposed on th#) ey 606 surface
and the interlocking protrusion 14 of the reinforcing
sitioned within the notch 50 of the outer housing 3. As

can be seen fromFIG 9, the four retaining elenments 82 of the reinforcing

pl ate 10 are pos
housi ng 3 and at
el ements 82 10 |
cover nenber 8 v

itioned within the receiving seats 24, 32 of the.outer
tached to the housing 2. Especially, the retaining

ocated within the receiving seats 24 are engaged with the
ia the shaft 26. Note that the retaining elenents 82 al so

serve aSﬁ@ﬁgépggaﬂﬂngméldgﬁgfh@ﬁbe&o@aEBOleggge of the cover menber. It

is clearly shown
shaft - suppor t ipkg
portion 15 is in

that the lever 12 is pivotally 15 supported by the

al&En Row61af siie . rei pharcigng phat geiflrofbend ocki ng
a position mhere the | ocking portlon 15 i s di sengaged

from the,j.ncking &l eieMosth o the E)%‘ﬁ%%mn%@%'éc% ofh@hel Boubgy bever 12

is deS|gned tor

act uati ng, RPrfo
rai sed portion 2

elease the engagenment with the 20 cover nenber 8 when t he

M Hle e /O éﬂyid %M%&ru%gohsl@ab%theTQ%lh@%?@ﬁﬁ&aﬁﬁaggo has a
02 mhlch iIs” generally conplenmentary with reSpect to the

openi B9 68 ANGo il AREE WAl WicER %tt%ad%oafe)szutthteh%u@br:cga{@iﬁ@cg of the
25 raised portion 202. The raised portion 202 is sized such

As can be seen from FIG. 9, the four retaining elements 82

of the

reinforcing‘ plate 10 are positioned within the

receiving seats 24, 32 of the outer housing 3 and attached

to the

10 located

housing 2. Especially, the retaining elements 82

Within the receiving seats 24 are engaged with the

cover member 8 via the shaft 26. Note that the retaining

elements 82 also serve as a stopper which limits the

rotation range of the cover member,

It

is c¢learly shown that the lever 12 is pivotally

15 supported by the shaft-supporting element 92, 96 of the

reinforcing plate 10. The locking ‘portion 15 is in a

position where the locking portion 15 is disengaged from

the locking element 74 of the cover member 8. That is, the

lever 12 is designed to release the engagement with the

20 cover member 8 when the actuating portion 17 of the leverxr

12 is raised.

The LGA package 200 has a raised portion 202 which is

generally complementary with respect to the opening 68, and

a flange 204 which extends about the circumference of the

25 raised portion 202. The raised portion 202 is sized such
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.10 May 2006 that the raised portion can be received in the opening 68 of -
t he cover nenber 8. Wen the cover nenber 8 is closed and 10Hday 2008ced on

t he housing 2, the peripheral edge of the opening 68 of the cover nenber 8
presses the flange 204 5 of the LGA package 200 towards the inner housing
120. A description will be given regarding the state during, use of the
socket 1 constructed in this manner, with reference again to FIG 1 and
FIG 2. The cover nenber 8 is |locked by the shaft 26 and the | ocking
portion 15 of the 10 lever 12 and in turn presses the LGA package 200. At
this tinme, the force applied to the lever 12 is supported by the _

shaft - suppert tRE e8ment $032i0%6 fn the retefesei Ng phat eperingAsst he first
end 4 side of the reinforcing plate 10 is engaged with the shaft 26 of the

outer hoysi RHe3colvle kendRYSing Zuhsn hehd supperheflbas a wholkaokydthe rigid
metal cover nenber 8 and the reinforcing plate 10. Accordingly, the

downvar d; £, ¢8usaysiet Y - of NenBoushiRang Y esshdgpthephéial paakager200 is
supported by the reinforcing plate 10, and there is practically no -

possi bi | thy gheAehigrpationcRd tbHee 20ndtis N Prediareimaf tilange 2eaond
enbodi nent of the present invention will be explained with reference to

FIG =11 te +FbG.cA%adRegt @estofhfder eneei piet hengaarnd 2enbodi ment  from
the first enbodinen? is ?hat the reinforcing plate 25 di sposed on the
bottom surface @fsthepd sl @il vedogsid +&8&g82ding the state during.
use of the socket 1 constructed in this manner, with
*:f reference again to FIG. 1 and FIG. 2. The cover member 8
is locked by the shaft 26 and the locking portion 15 of the
.10 lever 12 and in turn presses the LGA package 200. At this
time, the force applied to the lever 12 is supported by the
shaft—supporting elements 92, 96 of the reinforcing plate
10. As the first endr4'side of the reinforcing plate 10 is
éngaged. with the shaft 26 of the outer housing 3, the
15 housihg 2 is held supported as a whole.by the rigid metal
.éover-member_8rand the reinfording plate 10. Accordingly,
” }- the downward force caused by.the housing 2 pressing the LGA
package 200 is supported by the reinforcing plate.lo, and
there-is practically no possibility of deformation of the
.20 housing 2.
:.Hereinafter, a second embodiment of the present
invention will be explained with refereﬁce to FIG. 11 to
FIG. 19. The largest difference of the second embodimént
from the first embodiment is that the reinforcing plate

25 disposed on the bottom surface of the insulative housing 1is
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10 May 2006 fornmed in two nenmbers. FIGS. 11A to 11E and FIGS. 12A to 12D
illustrate an outer housing. FIG 11Ais a plan view, FlIG10MByR80& | eft
side view, FIG 11Cis aright side view, FIG 11Dis a front- view, and
FIG 1l1Eis a rear view FIG 5 12A is a bottomview, FIG 12Bis a
sectional view taken along line 12B-12B in FIG 12A, FIG 12Cis a
sectional. viewtaken along line 12C-12Cin FIG 12A and FIG 12D is a
sectional view taken along line 12D-12D in FIG 12A. A housing of a socket-
300 (see FIG 15) of the second 10 enbodinment is constituted by an outer
housi ng 303, and an inner housing 120 which is the same as that used in

the firgtiREROGhMeR. mamdeh <t.he prper housigoi 120.hasrbeen 1deseni bed
earlier, description and illustration thereof are omtted. In addition, a

cover WEH@QF lﬁmqskﬁé{% daedyicB et B%u@n%ew@deerrhqﬂl BNt i3 a9arBeas the
cover nenber 8 and lever: 12 used in the first enbodi nent and no further

descriptieg Wilk P& 9i YEP: EOMEVelew! frNECess@rys 4 he fameilef efience.
numeral s as those used in the first enbodi ment are used for expl anati on.

Thus, wi ghgt h§1§U9§t§nkké£tSw&J«ar&M ©fc ! he1 20 Ul efeVousichg 3@¢3cand the
outer housing 3 of the first enbodinent in nmind, the follow ng description

deal 3 mai Bhy ; Wit hydPeodli Hhepenees from the QULEELhEHSLNG i3y ASi&hown in
FIGS.” 11Ato I1E and FIGS. 12A to 12D, protruding walls 347 and 349, each

of whi Cha%hansinef ompR-128 fhrsireend; 804 ¥eca seeonts end s iafnatihe outer
housi ng 303,
view taken along line 12C-12C in FIG. 12A, and FIG. 12D is
a sectional view taken along linellZD—IZD in FIG. 12A.
A housing of a socket 300 (see FTIG. 15) of the second
10 embodimeﬁtris bonstituted by an buter housing 303, and an
inner housing 120 which is the same as that used in the
first embédiment. Since the inner housing 120 has been
described earlier, deséription and illustration thereof are
omitted. 1In addition, a cover member and lever used in the
15 second embodiﬁent is same as the cover_member 8 and lever
12 used in the_first'embodiment and no further description
will be given; Howevér, if necessary, the same reference
numerals as those used in the first embodiment are.used for
 explaﬁatidn.' Thus, with the substantial similarity of the
20  outer housing 303 and the outer housing 3 of the first
.embodiment in mind, the followiﬁg description deals mainly
with the differences from the outer housing 3.
As shown in FIGS. 11A to 11E and FIGS. 12A to 12D,

protruding'walls 347 and 349, each of which extends from a

25 first end 304 to a.second end 306 of the outer housing 303,
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10 May 2006 are forned at each upper edge of the lateral portions of the
outer housing 303, one on each side. Gooves 438, and 440 HrMayes@ectively
formed bel ow and extend along the protruding walls 347, 349: As can be
seen fromFI G 12A, 5 these grooves 438 and 440 are respectively in

comruni cation w th grooves 439 and 441 disposed at the bottom of the

outer housi.ng 303. An arcuate interlocking portion 444 having an upward-
facing rib 442 is forned in each lateral portion on the 10 first end 304
side. An arcuate interlocking groove 446 is formed within each arcuate
interlocking portion 444. A reinforcing plate 310 (see FIG 13 and FI G

14) deschirhedod@lerat Sehéht egpbr tirse @f oones 1438 radd@oandonbe ot cuat e
i nterlocking grooves 446, the details of which will be 15 described later.

I n comuphgath @R MiHdha rid STrped @8 0oy ecadh4spaeVi dekddvelshe dotdmim sur f ace
on the second end 306 side of the outer housing 303, slots 448, 449 are

formed s@gpasat® rWrddttiRe 1ty onbriedr HdirRct kA ofxtidial ot enghattsd ng 303
and vertically extend through the outer housing 303. 20 The slot 449 has a

notch 450 gpendtawakds 1she i dessdli regsi ean ber eeeds fHram time f riam - r ear
direction, the first end 304 side and the second end 306 side in FIG 11A

are respegkiskelbyobakansgs ahronatd apd réspectsideg, ihoftomfoinveni wce. 25
The outer housing 303 is provided with openings 322 34
' with grooves 439 and 441 disposed at the bottom of the
outer housing 303.
An arcuate interlocking portion 444 having an upward-
facing rib 442 is formed in each lateral portion on the
10 first end 304 side; An arcuate interlbcking groove 446 is
formed within each arcuate interlocking portion 444, Yy
reinforciﬁg plate 310 (see FIG. 13 and FIG. 14) described
later is fitted in these grooves 438, 440 and the arcuate
interlocking grooves 446, the details of which will be
15 described later. In communication with a U-shaped groove
344 provided in the bottom surface on the second end 306
side of the outer housing 303, slots 448, 449 are formed so
as to run‘iﬁ the frohtwrear direction of the outer housing
_ 303 and vertically extend through the outer hoﬁsing 303.
20 - The slot 449 has a notch 450 open towards the side
| direction. Here, as for the front~reér direction, the
first end 304 side and the sedond end 306 side in FIG. 11A
are respectively taken as "front" and "rear" sides, for
convenience. |

25 , The outer housing 303 is provided with openings 322
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10 May 2006 and 340, a shaft 326, a gap 328, and a notch 350, all of which
are simlar to those in the first enbodi ment. They have bd&iae2@06 bed in
connection with the first enbodi nent and no further description w.ll be
given thereon. 5 In the follow ng, a description will be given regarding
‘the nmetallic reinforcing plate used in the socket of the second enbodi nent
W th reference to FIGS. 13A to 13E. and FIGS. 14A to 14E. This netallic
reinforcing plate is forned by two nenbers. First, one netallic
reinforcing 10 plate (nmetallic reinforcing nmenber) 310a di sposed within
t he groove 440 of the outer housing 303 will be described wth reference
to FI GS. ahdA 3@ ;13E. sk £3S. 318A ho ogb3E 344 ,| usthd ab enbhehoB3é&0r, eiaidflorecti ng pl at e
310a. FIG 13Ais a plan view, FIG 13Bis a front view, FIG 13Cis a
bottom lwhiicewarkl Ginlid@r st@ tleadse viewthandiklsG ctBlbdismeatsi defhayw taken
along arrow 13E in FIG 13B. Note that "front view', "rear view', etc. in
‘this conhext deenndeekyidbsedifioconnenvéahenteh ame fHiotsicoenmespongdiing to t he
front view, rear view, etc. of the outer housing 303 shown in FIGS 12A to
20 12D. antheor euntbeei agspkapeidiOails ber gedebytis¢ aming and bending a
single sheet of netal into an el ongated shape. The reinforcing plate 310a-
conprfses a mahn wakl 452 cedeigyed an degeoopeidd0, wand adeot tgiwewal | 454
received in 25 the groove 441. An extension 456 which is deflected to 35
- regarding the metallic reinforcing plate used in the socket
of the second embodiment with reference to FIGS. 13A to 13E
and FIGS. 14A to 14E. This metallic reinforcing plate is
formed by two members.  First, one metallic reinforcing
10 plate (metallic reinforcing member) 310a disposed within
the groove 440 of the outerrhousing'BOB will be described
with reference to FIGS. 13A to 13E. "FIGS., 13A to 13E
illustrate the one reinforcing plate 310a. FIG. 13A is a
plan view, FIG. 13B is a front view, FIG. 13C is a bottom
15 wview, FIG. 13D is a rear view, and FIG. 13E.is a side view
taken along aﬁrow 138 in FIG. 13B. Note that "front view",
"rear view", etc. in this context are merely used for
convenience, and not corresponding to the front view, rear
view, etc. of the outer héusing.303 shown in FIGS 12A to
20 12D.
_‘The reinforcing plate 310a is formed by stamping and
bending a single sheet of metal into an elongated shape.
The reinforcing plate 310a comprises a -main wall 452

received in a groove'440,,and a bottom wall 454 received in

25 the groove 441. An extension 456 which is deflected to
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10 May 2006 extend in the ri ght hand direction is formed in the bottom

wal | 454 on the second end 306 side (see FIG 11A). The exidvsy 2006456 i s
provided with a shaft-supporting elenent 396 to be pressed into and
engaged with the sl'ot 449. 5 The shaft-supporting el enent 396 has a
U-shaped slot - 398 for pivotally supporting a |ever 12 (see FIG 15). An

. arcuate .interlocking elenment 458 to be engaged with the arcuate

i nterlocking groove 446 is fornmed at the end of the nmin wall 452 on the
side opposite the extension 456. 10 Further, an interlocking protrusion
(interlocking portion) 314 is provided in a protruded manner at the upper
edge of ddfermiih Wald rdhafhisthasd t@iretieion tis thiermed cin 360 obotbem out er
housing 303. In the followi ng, a description will be given 15 regarding

t he ot heryamat adi4 cori et REOricdadplatide (et af déc (seei MIorcilig)nenb®rg 310b to
be received in the groove 438 wth reference to FIGS. 14A to 14E. FIGS
14A to 14&tdrdiust rege ibepevbhedeneiwifdr ci nghpt ot euBdObtikd Geléddnis a

plan view, FIG |14Bis a front view, FIG 140 is a bottom 20 view, FIG 14D
is a rear3oq e rNgrelsGedldhtes addbictigayeedwwitakeneakbng adtow 14E in FIG
14B. Note that "front view', "rear view', etc. in this context are nerely

used §or conv@si encEt-aehpda tiely cCoOrdmesPoOnBo§ ohtlbe & ronshapedy, stetr vi ew,
etc. of the outer housing 303 shown in FIGS. 12A to 25 12D. 36
: : 398 for pivotally supporting a lever 12 (see FIG. 15). “An
arcuate interlocking element 458_to be engaged with the
arcuate interlocking groove 446 is formed at the end of the
main wall 452 on the side opposite the extension 456.
10 Further, an interlocking protrusion (interlocking portion)
314 is provided in a protruded manner at the upper edge of
the main wall 452 so as to mate with the notch 350 of the
outer housing 303.

In the followingy a description will be given
15 regarding the other metallic reinforcing plate (metallic
.reinforcing member)'310b to be received in the groove 438
with referemce to FIGS. 14A to 14E. FIGS. 14A to 14E
illustrate the other reinforcing plate 310b. . FIG. 14A is a
'plan.view, FIG. 14B is a front view, FIG. 14C is a bottom
20 view, FIG. 14D is a rear view, and FIG. 14E is a side view
taken along arrow 14E in FIG. 14B. Note that "front view",
"rear view", etc. 1in this context are merely ueed for
convenience, and do not correspond to the front view, rear
view, etc. of tne outer housing 303 shown in FIGS. 12a to

25 12D.
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10 May 2006 The reinforcing plate 310b conprises a main wall 453 to be
received in the groove 438, a bottomwall 455 to be. recei vddMan2@dge gr oove
439, and a shaft-supporting elenment 392 disposed facing the main wall 453
and projecting fromb5 the bottomwall 455 at the end thereof. The upper
edge of the shaft-supporting elenent 392 is made hi gher than the upper
edge of the main wall 452 such that the shaft- supporting elenent 392 can
be pressed into and | ocked by the slot 448. The shaft-supporting el enent
392 has a U 10 shaped slot 394 for pivotally supporting the |ever 12. An
arcuate interlocking elenment 459 to be engaged with the ‘arcuate fastening
groove 446 i sTHor pednabréheg eplatt Gheb mainpnialds 452matnnt keldi dé3opposite
the shaft-supporting elenment 392. These reinforcing plates 310a, 310b are

both 15 gpupkedeeritbe undaltsi deradvd hEsduterbbousnngaldl3 456 tsufyeort the
outer housing 303 fromunderneath for reinforcenent. In the follow ng, a

descri ptreBeWrbl be ghveqrobegandiong ande =satkett 30 mirtirey selcornht
enbodi mrent which is 20 constructed of the aforenenti oned conponents with

referenceobodikESsedbAalcantSRhdFIfaidbwalll EbS ahd gddGSctlisgy tirdkbD
illustrate the socket 300. FIG 15A is a plan view, FIG 15B is a front

vi ew,5 Fl Ghelb6tt8mawaide4gbewtt aken ealdorge rabfaw IfSe afpgd:GeddeAofand FI G
15D is a side view taken 25 along arrow 15D of FIG 15A. FIG 16 is a
bottom viBW @ha¥t-supporting element 392 is made higher than the
| upper ‘edge of the main wall 452 such that the shaft-
 } supportiﬁg element 392 can be'pfessed into’and locked by
the slot 448. The shaft—sﬁpporting element 392 has a U-
10 shaped slot 394 for pivotally supportiné the lever 12. An
arcuate interlocking element 459 to be engaged with the
arcuate fastening grooﬁe 446 is formed at the end of the
main wall 452 on the side opposite the shaft—supporting
element 392. These reinforcing plates 310a, 310k are both
15- .mounted on the underside of the outer housing 303 to
support the outer thousing 303 from underneath fox
reinforcement; |
In the following, a description will be given
regarding the socket 300 of the second embodiment which 1is
20 constructed of the aforementioned components with reference
fo FIGS. 15A to 15D, FIG. 16 and FIG. 17. FIGS. 15A to 15D
illustrate the socket 300. -FIG. 152 is a plan view, FIG.
15B isra front view, FIG. 15C is a side view taken along

arrow 15C of FIG. 15A, and FIG. 15D is a side view taken

25 . along arrow 15D of FIG. 15A. FIG. 16 is a bottom view of
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10 May 2006 the socket 300. ‘FIG 17 is a sectional view of the socket 300
taken along line 17 - 17 in FIG 15A In FIGS. 15A-D, FIG10ildande0d G 17,
an inner housing 120 and an LGA package 200 are onmitted. 5 As best shown in
FI GS. 15C and 15D, the unique feature of the second enbodinment is that the
reinforcing plate fornmed by two nmenbers 310a, 310b is attached to the
‘outer housing 303 fromits side to its bottom That is, it is inportant
that the outer housing 303 is supported from 10 underneath by the
reinforcing plate nenbers 310a, 310b. The lever.12 is pivotally supported
by the shaft supporting elenents 396 and 392 of the reinforcing plate

nmenbers 3iBasoardr3130b. | mighe 1vane wayeaas idhdlhes fdw sif emodigmnit of the
invention, a |locking element 74 of the cover nenber 8 15 is | ocked by the

| ocking pept ikaRedS AforNe dRver; 12,7 agn shewn1ba . Fl Gn Ficwhersd-e cover
menber 8 is closed. Th manner that a bearing tongue 64 of the cover

menber epgages] ¢ Wahy t hegoutier, haysi NhaO3 Honstihg sape amd hah alca he first
enbodi nent, and is not detailed herein. 20 In the second enbodi ment, the
rei nforcingxpbat 20910ref 8hiedeqy two reinforcing plate members 310a, 310b
is designed fo be mounted on the underside of the outer housing 303 for

hol dimg the ounferebousibhgn 303 betyeensthisd 1sbpf orei mgiphatLeddbrand the .
-cover nenber 8. Accordingly, 25 there is practically no 'possibility of
def ormat pen et RR 3B d embodiment is that the reinforcing plate
formed by two members 310a, 310b 1is attached to the outer
‘3' housing 303 from its side to its bottom. That is, it is
important that the outer housing 303 is supported from
10 undernéath_ by the reinforcing plate members 310a, 310b.
The lever 12 is pivotally sﬁpported by the shaft supporting
elements 396 and 392 of the réinforcing plate members 310a
and 310b. In the saﬁe way as in the first embodiment of
the invention, a locking element 74.of the cover member 8
15 is locked by the locking portion 15 of the leﬁer 12, as
shown in FIG. 17, when-the cover member 8 is closed. The
manner that a bearing tongue 64 of the cover member engages
with the outer housing 303 is the same as that of the first
‘embodiment, and is not detailed herein. | |
20 ' In the second embodiment, the reinforcing plate 310
formed by .two 'reinforcing plate members 310a, 310b . is
designed to be mounted on the underside of the- outer
housing 303 for holding the outer housing 303 between this
reinforcing plate 310 and_the cover membexr 8. Accordingly,

25 there is practically no possibility of deformation. of the
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10 May 2006 housing 302 including the inner housing 120 when the LGA
package 200 is connected thereto. Considering that the fortkeMaxefd@d to

t he housing 302 when connecting the LGA package 200 is substantially
supported by two sides 5 extending between the first end 304 and the second
end 306, it is conceivable that even the second enbodi mrent can adequately
arrest deformation. Further, in accordance with the second enbodi nent,

wei ght reduction is achieved because such reinforcing plate does not
extend entirely about the 10 circunference of the bottom of the-housing
302. Hereinafter, a third enbodi nent of the present invention wll be

expl ai nedowst Rgr efter enceL @ik Gehd8Anner RldasidikC. 140 GoheA8AHE0 TI&D
illustrate a socket 501 according to the third enbodinent. FIG 18A is a

side Vi eWackagkl God8Bsi cil@iedi enerEt &, 18Sonsidepiid i ahby bilpken away
vi ew seen from another side, and FIG 18D is a front view FIGS. 19A to

19E il |l ugbrake admiadl | €6 tRENRAGING Fdat ehéaetahhkeciagnfiaecenemt piece)
of the socket in FIGS. 18A-18D. FIG 19A is a plan view, FIG 19B is a

si de vi ewa2f@ageen ofppomiene sihsarfttiG1149C duppbtic’iv 38en dwdm § hge ot her
si de, FlI 19D.is a partial sectional view taken along line 19e-19e in

FI G 5l9AcxkL&81 nd0BetRedACthk! UskEat Bna goYeand NEndesctsed éwd 3be, socket
501. FIG 20A is a plan view, FIG 20Bis arear view, FIG 20Cis a view

ZSEHSIB romeongs25-sheivdie 28Rt Sedeki eyhsSearddnem theoatifhentsicen FI G
' adeguately arrest défo;mation. Further, in accordance with
the second embodiment, weight redﬁction is achieved because
such reinforcing plate does not extend entirely about the

10 circumference of the bottom of the housing 302: |

Hereinafter, a third embodiment of the present
invention.will be explained with reference to FIG. 1B8A to
FIG. 21C.  FIGS. 18A to 18D illustrate a socket 501
according to the third embodiment. FIG. 18A is a side view,
15 FIG. 18B is a plan'view, FIG. 18C is a partially broken
away view seen_from'anothér side, and FIG. 18D is a front
view. FIGS. 19A to 19E illustrate a metallic reinforcing
plate (metallic reinforcement piece).of the socket in FIGS.
18AvléD. FIG. 19a is a plan view, FIG. 19B is a‘side view
20 seen from one side, FIG. 19C is a view seen from the& other
side, FIG. 19D is.a partial sectional view taken along line
19e-19% in FIG. 19A. FIGS. 20A to 20G illustrate a cover
member used for the socket 501. FIG. 20A is a plan view,

FIG. 20B is a rear view, FIG. 20C is a view seen from one

25 side, FIG. 20D is a view seen from the other side, FIG. Z0E
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10 May 2006 is a. sectional view taken along Iine 20E-20E in FIG 20A, FIG
20F is a front view, and FIG 20Gis a sectional view taketDshpR08i ne
20G20Gin FIG 20A. FIGS. 21A to 21C illustrate an insulative housing
(hereinafter, sinply 5 referred to as "housing") 505 used for the socket
501. FIG 21Ais a plan view, FIG 21Bis a side view, and FIG 21C is a
front view First, a description will be given with reference to FIG
18A-18D. As shown in FIGS. 18A to 18D, a socket 501 10 conprises a
reinforcing plate 510, a housi ng 505 accommmodated in this reinforcing plate
510, a cover nenber 508 which is pivotably nounted at a first end of the

rei nforcifgapkateibdfl andwa daeer Hlhd arideockimeztmheincovler. mdmber 508. A
cavity 544 (see FIG 21A) of the 15 housing 505 and an LGA package 592 (see
FIG 26)race cowmitted EromFLGSw, 18A418DGE orocl asi ty sethd dneveri®i?2 is.

pivotally supported on a second end of the reinforcing plate 510, opposite

the firstaesd, adbgdgadapieed t@-20@age ruct.h 204 ockirmgsel enEmt £6741whi ch is
positioned at a free 20 end of the cover nenber 508 when the housi ng 505
is. closgthubyrithe coner iAaberib88. ntheisgckghed@Linafftelte t hiimglgnbodi ment
is different fromthe aforenentioned first and second enbodi nents in that
the govercr@rbed ©H&d S bhUiecidy) esmmgesdvidy the: Zpdiemnfarici ngId.ate 510

wi thout the internediary of the 40 _
21A is a plan view, FIG. 21B is a side view, and FIG. 21C
is a front view.
First, a description will be given with reference to
FIG. 18A-18D. As shown in FIGS. 18A to 18D, a socket 501
10 comprises a :einforcing plate 510, a housing 205
accommodated in this reinforcing plate 510, a cover member
508 which is pivotably mounted at a £first end of -the
reinforcing plate 510, -and. a lever 512 for locking the
cover member 508. A cavity 544 (see FIG. 21A) of the
15 housing 505 and an LGA package 592 (see FIG.'_26) are
omitted from FIGS. 18A—18D for clarity. The lever 512 is
ﬁ*@._  pivotally supborted. én a second end of the reinforcing
- plate 510, opposite the first end, and adapted to engage
with a locking element 574 which is positioned at a free
:20 end of the cover member 508 when the housing 505 is. closed
by thé cover'member 508.
The socket 501 of the third embodiment is different
from the aforemehtioned first and sécond. embodiments in
that the cover member 508 is directly engaged with the

25 reinforcing plate. 510 without the intermediary of the
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10 May 2006 insul ative housing 505. This avoids undue bendi ng stresses
Wi th respect to the insulative housing 505, whereby the podviay 2006/ of
deformati on of the insulative housing 505 is reduced. The details of this
engagenent relationship will 5 be described |ater. Here, no further
description will be given on other structures simlar to those of the
af orenenti oned enbodi nents. In the follow ng, a description will be given
regarding the reinforcing plate 510 in detail with 10 reference also to
FI GS. 19A-19D. The reinforcing plate 510 is a generally rectangular plate
having therein . a rectangul ar opening 516, and has walls 502, 503 and
si dewal | 9 n5307 at5&2ahca@ih)y &06uNdThiis erbiide pedi:phbeydiagonsgresees our.
si des. Supporting portions 504 and 506 for 15 pivotally supporting the
| ever 51Ziame fofpedti rconehdi eaeulwittivet Heowaing 562550 vase dedypr ohect
t herefrom by bending these supporting portions 504 and 506 i nward away
from t he posalibi3Q2y THe dedppasiting pdr then in86Gleadperi bessangl 0% iportion
506a bent inward and extending away fromthe wall 20 502, and a supporting-.
t ongue eleeriedRl8 fiseaddt45148&F, thibi ehghgehent atlathenshije patl near
the tip of this plate 506a, for supporting the rotary shaft
(rot atablpe sdpporilesd potéi on) He1d, ofnd htuttevwer &d2cr i sorsuppbY tbag t ongue
el enent 518 has an arcuate portion 518a which cooperates 25 with the plate
portion %Q6&nt 0 ;suppothet hesebetwaeast heidlilar to those of the
aforementioned embodiments.
In the follow1ng, a déécription 'wili be given
regarding the reinforcing plate 510 in detail with
10 reference also to FIGS. 19A-19D. The reinforcing plate 510
is a generally rectanguiar plate having therein . a
rectangular opening 516, and has walls 502, 503 and
sidewalls 507 (507a, 507b) around its entire periphery
along the four sides. Supporting portions 504 and 506 for
15 pivotally supporting the lever 512 are formed in one piece
with the wall 502 so as to project therefrom by bending
| these supporting portions 504 and 506 inward away from the
wa117502, The supporting portion 506 comprises a plate
portion 506a bent inward and extending away from the wall
20 502, and a supporting tongue element 518 (see FIG. 18C),
which is bent at the side part near the tip of this plate
506a, for supporting the rotary shaft (rotatably—Supported
portion) 513 of the lever 512. This supporting tongue

element 518 has an arcuate portion 518a which cooperates

25 with the plate portion 506a to support therebetween the
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10 May 2006 rotary shaft 513. Further, the other supporting portion 504
conprises a plate portion 504a which is bent and extends a\eyay 2008 t he

wal |l 502 simlar to the plate portion 506a. As best shown 5 in FIG 19A and
FIG 19D, the supporting portion 504 further conprises a pressing tongue

el ement 504b which extends obliquely dowward fromthe plate portion 504a. .
The pressing tongue el enment 504b is for preventing a cranked | ocking i
portion 515 (see FIG "18B) of the lever 512 10 to drop out towards the left
hand direction of FIG 18B. That is, when the |ocking portion 515 of the
lever 512 is likely to drop out leftward of FIG 18B, the side surface
515a of thealockhngtpoision 515 cones into abutnent against  the pressing
tongue el enent '504b and bl ocks |l eftward 15 novenent of the | ocking portion

515. A rect angu@tie OPEePh80othOP dupposednbepsrenohottly4s upmantiseg portions
504 and 506 serves as a clearance for the locking elenent 574 of the

cover mepghgeeS@8rwhen thaal abkichg iel et ¥ dxsdreckedidyy fidwe dhoeki ng
portion 515 of the lever 512. 20 In FIG 19A on the left hand of the wall

502, a s{gp1 wabl s5alilks RLOtheehlalenpdhe extsded IAnadgomnstiden wal l
502. The function of the stop wall 521 will be described belowwth

ref erencent orFt G 1BB. Ref erring 19DF| Ghe 18Appoeti8b, pbetiowerstenber 508
is closed and the lever 512 is 25 engaged with an interlocking protrusion
(interlogkirBBe42 comprises a pressing tongue element 504b which
extends obliquely downwérd. from the plate portion 504a.
The pressing tongue element ‘504b is for preventing a
cranked locking portion 515 (see FIG. 18B) of the lever 512
10 to drop out towards the left hand direction of FIG. 18B.
That is, when the locking portion 515 of the lever 512 is
likely to drop out leftward of FIG. 18B, the side surface
515a of the locking pdrtion 515 comes into abutment against
the pressing tonguer elément 504b and blocks 1eftﬁard
15 movement of the locking portion 515. A rectangular opening
.509 disposéd_between both supporting portions 504 and 506
sérves as a élearance for the locking element 574 of‘the
cover member 508 when the 1ocking.element 574 is locked by
the,lbcking portion 515 of the lever 51Z.
20 In FIG. 194, on the left hand of the wall 502, a stop
wall 521 is provided along the extended line from the wall
502. The function of the stop wall 521 will be describéd :
below with reference to FIG. 18B. Referring to FIGS. 18A
to 18D, the cover member 508 is closed and the lever 512 is

25 engaged with an interlocking protrusion (interlocking
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10 May 2006 portion) 514 of the reinforcing-plate 510 of the lever 512. It

is necessary, however, to rel ease the engagenent between t{oemapedieng
portion 515 and | ocki ng el enent 574 and open the cover nmenber 508 when
attaching the LGA package 592 or 5 renoving the attached LGA package 529.

At this time, the lever 512 is released fromthe engagenent with the
interlocking protrusion 514 by noving an actuating portion 512a of the

| ever 512 in the direction indicated by arrow A.  This enables the |ever
512 to rotate around the rotary 10 shaft 513. Mowving the actuating portion
512a causes the displacenent of the shaft 512b fromthe supporting portion

504 to- thea6luat ishg Ber thenrald&oriAnbhpidisesipons tndi caved Hyz2arrow B.
Therefore, it i's essential that a 15 space 531 is provided on a side of

‘this’ shafity 3125 0pRAgKLS meqe%wattbnge@eag@eoehélaaﬂaeg\émﬁutbébsh@elspace

531, the shaft 512b i$§ obstructed fromnoving in the direction indicated

by arrowgby; ddiei i oporet bn52315 THES, 18ck APeElehohte 973 radui 8ent 0
actuate the actuating portion 512a, 20 which reduces the operability of the

lever 512y AGRRLdidginer i9bd hirserd hi#chanbefi trntLcA headkiyat 699 eortion

512a is disposed to forman obtuse angle a with the shaft 512b in order to
provige thenaee GRl iyl goR phexpgef gpabl y a 1N 1k theme AngRefrom 910

to 95, and nore 25 preferably within the range from92 to 93. At this tine,
43 lever 512 is released from the engagement .with the
interlocking protrusion 514 by moving an actuating portion
512a of the lever 512 in the direction indicated by arrow A.
This enables the lever 512 to rotate around the rotary
| 10 shaft-513.
Moving the actuating portion 512a causes the
displacement of the shaft 512b from the supporting portion
504 to the actuating portion 5125, in the direction
indicated by arrow B. Therefore, it is essential that a
15 space 531 is proﬁided on a side of this shaft 512b'opposite
the actuating portion 512a. Without this space 531, the
shaft 512b ié obstructed from moving in _tﬁe direction
indicated by arrow B by the stop wall 521. Thus, a larger
'forcé is required to actuate the actuating porfion-SlZa,
' 20. which reduces the operability-of the lever 512.
..Accordingly, in this third embodimeﬁt, the actuating
'portion 512a is diéposed to form an obtuse angle a with the
shaft 512b in order to provide the space 531. The angle a
is preferably within.the range from 91° to- 95°, and more

25 preferably within the range from 92° to 93°. At this time,
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10 May 2006 the angle fornmed between the rotatably-supported portion 513

and the actuating portion 512a is a right angle. That is, 16y 2006 shaft
512b is formed in a slightly inclined orientation relative to the
rot at abl y- supported portion 513. 5 The aforenentioned stop wall 521 is for

mai ntai ning the lever 512 in an open condition. A description will be given . =

with reference again to FIG 19A-19D. The sidewal | 507a edge at the first
end is bent inward at a right angle to forma rotary shaft 523 of 10 the
cover nenber 508. At the second end of the sidewall 507a, a
shaft-supporting elenent 524 is provided in a form bent obliquely inward.
Thi s shathe SipRAkt | Agritd@MBREEwa2h tlas abtupwdlig-tagpbbgtadcyrireiperti on
524a for supporting the shaft 512b of the lever 512. The rotary shaft 513

is 15 rosasabhy sHppartadthygt perafienementi ared pliaid poidlican THR4a and
shaft-supporting elenent 524, and the plate portion 506a and arcuate '
portion bdBaonThi £l | onert helzbever &khdd be Belsd ikpitatyabineMidda respect
to the reinforcing plate 510 via the supporting portions 504, 506. 20 At

the firspreafcotidhersidenad | c500he BotoHtas Yy shabport2d perwiao Fi@.ned in
. corresponding wwth the rotary axis 523. OMng to these rotary shafts 523

and. 526, ThBe sgotemenpliaie P08t bs Riavat addy suppest edabythhaingi idhes ci ng
plate 510, the details of which will be described |ater. 25 Four notches
(engageneateposi oNg)a®28gelr €oh@i tbshi n 44 | y ,
A description will be given with reference again to
FIG. 192-19D. The sidewall 507a edge at the first end is
bent inward at a right angle to form a rotary shaft 523 of
10 the cover member 508. At the second énd of the sidewall
507a, a shaft-supporting element 524 is provided in a form
bent .obliquely inward. This shaft-supporting element 524
has an upward-facing ércuate portion 524a for supporting
the shaft 512b of the lever 512. The rotary shaft 513 is
157 rotatably supported. by the aforementioned plate portion
504a ahd shaft~supporting elément 524, and the plate
Q%J : portion_506a énd arcuate portion 518a. This allows the
lever 512 to be held rotatably with respect to the
reinfércing plate 510 via the supporting portions 504, 506.
'20 _ | At the first end of the sidewall 507b, a rotary shaft
526 is also formed in corresponding with the rotary axis
523. Owing to these rotary shafts‘523 and 526, the cover
plate 508 is pivotally sUpported by the reinforcing plate
 510; the details of which will be described later.

25 , Four notches (engagement portions) 528a are formed in
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10 May 2006 the opposite end edges 528 of the aforenentioned opening 516
of the reinforcing plate 510. These notches 528a, are provitkdap0dthe
portions to which the housing 505 is nounted by the use of a thermnal
pressing technique. The 5 details of nounting will be described later. In
the follow ng, a description will be given regarding the cover plate 508
innore detail wth reference also to FIGS. 20A-20G The cover nenber 508
is formed by stanping and bending a sheet of netal. It has a 10
rectangul ar shape and includes a rectangul ar opening 568. A | ocking
element 574 is forned at a mddle of. a wall 571 of the cover nmenber 508,
and shaf tnengaedad tROrdA®Ns4d§89, 52832 Ar ehkoramd drespachiede! opeari sy de

surfaces 534, 535, in the vicinity of a wall 576 opposite to the wall 571.

The 15 shabt o@nga@ NG RSO PN e 814 shapedeshaficheecairBangarapert ure
536 formed by stanping and bending on the first side of the sidewall 534.

The shaf }r809884NJaPOriHoN po3dichas ol shaged 41ad chod38ntor fesl oist he
first side of the sidewall 535, and a shaft-receiving aperture 537 forned

by 20 apghhBelpaly pirneys88arofy thige £AYEr prERBEhg5@8chiiquaf or ermeat i oned
rotary shafts 523 and 526 respectively inserted into such shaft-receiving

aper tair eg-6361andr3Rsunt Whhchiah | pusabbercpvar 1geaber 508 to be pivotally
supported by the reinforcing plate 510. 25 The shaft-receiving aperture
536 is a closgd apgetur®114wing, a description will be . given
regarding the cover plate 508 in more detail with reference
also to FIGS. 20A-20G. The cover member 508 is formed by
stamping and bending a sheet of metal. It has a
10 rectangular shape and includes a rectangular opening 568,
A iocking element 574 is formed at a middle of a wall 571
of the cover member 508, and shaft-engaging portions 53C,
532 are formed respectively on side surfaces 534, 535, in
the vicinity of a wall 576 bpposite to the wall 571. The
15. shaft-engaging portion 5301has a U-shaped shaft-receiving
aperture 536 formed by stamping and bending on the first
side of the sidewall 534. The shéft~engaging-portion 532
has a U-shaped notch 538 formed on the first side of the
sidewéll 535, and a shaft-receiving éperture 537‘formed by
20 a principal plane 508a of the cover member 508. The
aforementioned rotary shafts 523 and 526 respectively
inserted into such shaft-receiving apertures 536 and 357,
which allows the cover member 508 to be pivotally supported
by the reinforcing plate 510.

25 The shaft-receiving aperture 536 is a closed apérture,
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10 May 2006 while the shaft-receiving aperture 537 is constituted by a
tongue el enent 537a extended fromthe principal plane 508a,10 Mad2@sot her

t ongue el enent 537b extended fromthe sidewall 535. The cover nenber .
508-is mounted by first engaging the 5 shaft-engaging portion 530 with the
rotary shaft 523 of the reinforcing plate 510, and then engagi ng the
shaft-engaging portion 532 with the rotary shaft 526. The tongue el enent -
537a is slightly inclined toward the tongue el enent 537b to reduce the gap
bet ween both tongue el enents 537a and 537b, 10 and thus the engagenent of
t he shaft-engaging portion 532 with the rotary shaft 526 will not

rel easedyhA$eCaRchbenseen rbremyFh§Sap2@Au2@G53a Al reindali sindaadsy H$08a of
the cover nenber 508 is slightly curved. That is, as best shown in FIG
20A, a pabhgQk EhemPhtnsdpal elbesied ac£508enof p i fiec Bowerp NEmdes 0 508 .
extending fromthe external edges of the cover nenber 508 to the opposed
end edggsdSéfothé® ebnhhe eperieng 3BJY eftemkd Fa-cs tiee beidemniex
towards the side further to the person viewing the draw ng. The curved

surfacessgh . anTpbeaosd? RBMbar €808 73s 20oNaved vy Vel tesehdad iy féies from
one another. That is, the area 572 has a smaller curvature, while the area

573,h§5‘%haE@LgﬁﬁaQQﬁga%@i@ioﬁoﬁ3@Xﬁﬂﬁhethéhﬁbté&@L@h&&tcﬂmyaéﬂr@h@t t he
area 572 having the smaller curvature is set to be 788 nm while the

radi us ofcGuFVRLWURE BlatBesapnpashd3rheNi 8ggafindechar gearcuenabgingi s set

to be 213 nm The m ddl e 46
portion 532 with thé rotary shaft 526. The tongue element

537a is slightly inclined toward the tongue element 537b to

reduce the gap between both tongue elements 537a and 537b, -
10 and thus the engagement of the shaft-engaging portion 532

with the rotary shaft 526 will not released.

| As can be seen from FIGS. 20A-20G, a principal surface

508a of the cover member 508 is slightly curved. That is;

as best shown in FIG.V 20A, a part of the principal
15 surface508a of the cover member 508 extending from the

external edges of the cover member 508 to the opposed end

dﬂ} edges 570, 570 of the opening 568 is formed so as to be

convex towards the side further to the'person viewing the
drawing. The curved surfaces of an area 572 and area 573
20 have curvatures that differ from one another. That is, the
area 572 has a smaller curvaturé, while tﬁe area 573 has a
larger curvature. For example, the radius of curvature at
the area 572 having the smaller curvature is set to be 788
mm, while the radius of curvature at the area 573 having

25 the larger curvature is set to be 213 mm. The middle
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10 May 2006 portion of each end edge 570 is the nost protruded portion.
The LGA package 529 is pressed through these portions, that10Msay2006
pressure-applying points 570a, 570a. In the follow ng, a description wll
be given 5 regarding the manner in which the LGA package 529 is pressed-
by the cover nenber 508 with reference also to FIG 26.. FIG 26 is a
"transparent side view of an essential part of the LGA package socket
illustrating the state that the cover nenber 508 of the socket 501 presses
the LGA 10 package 529, which is shown by broken lines. The LGA package
529 has a three-layer construction. Specifically, the LGA package 529 is

constit upedth¥ynacheatckagdhat tdge HP0ti oM B29%ese poserbged img-tpiotion 529b
di sposed directly underneath thereof, and a substrate 529c di sposed

directlyrha u@ﬂePQ@a&@etb@ge%;piregsé@a@lh_?@%ﬂmﬂh@@étwﬂ@ﬁ@&@, hasat@ | arger
area than that of the heat-radiating portion 529a, and is provided with

upwar d- f agi ng s8R 5381 J08g B orEIER hHNes ps essur e- appl yi ng points 570a
abut the steps 539, one against each step, and, in turn, press the |oad-

20 bearing poftiopn829 rdawand;, The paessHigtapRl ywwag1poigy s Hikken are al so
a power point to which a load fromthe LGA package 592 is inposed.

Ther ef or g ¢ghk@ 1 RHESSIK g4 NG nPOKAL 81 S 70 ares A0 Packaigkel g2b0 imder go
vertical di'splacénent, while the 25 di spl acenent magnitude of the area 572
diSposedp%Bﬁ%Edfb9”tﬂg cover member 508 with reference also to FIG.
26. FIG. 26 is a traﬁsparent side view of an essential
part of the LGA packagé socket:iilustrating the state that
the cover member 508 of the socket 501 presses the LGA
10 package 529, Which is shown by broken lines. The LGA
package 529 has a three-layer construction. Specifically,
the LGA package 529 1is constituted by a heat-radiating
poertion 52%a, a load—béaring portion 529 disposed directly
underneath thereof, and a substrate 529¢c disposed directly
15 underneath thereof. The load-bearing portion 529b has a
| larger area than that éf the héat*radiéting portion 52%a,
£€5 and is provided with wupward-facing steps 539. The
afofementioned pressure-applying points 570a abut the steps
539, éhe against each step, and, in turn, press.the load—
20 bearing pprtion 529 downward.
| ‘The préssure—applying points 570a are also a power
point to which a load.from the LGA package 592 is iﬁposed.
Therefore, the pressure-applying points 570a are most
likely to undergo vertical displacement, while - the

25 displacement magnitude of the area 572 disposed apart.from
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10 May 2006 the pressure-applying points 57a is small. Thus, the
deformation at the area 573.controls the deformation of the0May2d06menber
508, such that the pressure-applying points 570a positively hold the LGA
package 592 in a pressed state. 5 At this tine, even if the cover nenber
508 deforns under pressure, a gap Gis forned between the cover nmenber 508
and the upper surface .541 of the LGA package 529. Accordingly, the heat
sink 562 described later is mounted to the upper surface of the '

heat -radi ati on portion of the 10 LGA package, the heat sink 562 can not be
biased in a direction where the heat sink 562 is released fromthe LGA

package %9¢, %Béhsh%e—%ﬁ api AWk i eatrizoni sNexdia 1t he heusisng &5 will be
described in further e?all with reference to FIGS. 21A to 21C. The

housi ng eRForkati®SnmBltdedel heEhi BU! abhgoNBt ehkaleFOrAat €64 aBgUtRE shape,
and has a package-receiving portion 540 surrounded by an outer peripheral

wal | 533 cchelrarganunbensof Gan tHest S4he trachomMERE iGNt BeL ST Er e
formed in a matri x pattern on the bottom surface 542 of the

package- 580Ri BoRd tAeliORc240+hd01LEAGradkAgehaws oAl ¥ ]far@%é&i-oﬁt@f:et he
cavities 128; the remaining cavities are omtted. In fact, however, the

cavi t 5es 344 e tondpdesuhstiantidd | Yokl A¥AbekN&0BOtdOM rrsdir hager 541
except the opening 546. Electric contacts 543 are disposed within the
cavi ti esp3ddsude, TVD f¥Ppes qfs Hdisi PaswoSsatand 33l nunisdy sepge as 48
and the wupper surface 541 of the LGA package 529.
Accordingly, the heat sink 562 described later is mounted
to the upper surface of the heat-radiation portion of the
10 LGA package, the heat. sink 562 can not be biased in a
direction where the heat sink 562 is released from the LGA
package 592, that is, in an upward direction.
Néext, the housing 505 will be described in further
detail with reference to fIGS. 21A to 21C. The housing 505
15 is molded from insulating_méteriai in a rectangular shape,
and has a package—receiving poition 540 surrounded by an
outer periphefal wall 533. A larxge number of cavities 544
to accommodate contacts are formediiﬁ a matrix pattern on
the béttom surface 542 of the package-receiving portion 540.
.20 FIG. 21A shows only a portion of the cavities 128; the
remaining cavities are omitted. .In faét, however, the
cavities 544 are formed substantially all over the’bottom
surface 541 except the opening 546. ElectriC'gontacts 543
are disposed within the éavities 544,

25 _ Two types of protrusions 533a and 533b, which serve as
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t he peripheral wall 533. Recesses 548 are formed on the opfdday 2006 des of
t he peripheral wall 533, one on each side. These recesses 548" are shaped
to correspond to the 5 curve of the cover nenber 508. These recesses 548
serve as a clearance for preventing interference of the housing 505 with
the curved surface of the cover nenber 508 when the cover nenber 508 is
cl osed and thus placed on the housing 505. Soldering balls 550 connected
“to the large 10 nunber of electric contacts 543 for connecting to an
unshown circuit board project fromthe |ower surface 552 of the housing

505. As 'ik%y@estvhéﬁenrédbiﬁ}i%%z%ﬁe PLOLT Usd OfSge (S0@QI NErROr§i OPdsde4 are

integrally fornmed with the ousi ng 505 and project fromthe | ower surface

552. TheseshdiePiolr Yeir9paepad RRELM §SPECI RYUBLY 8508980 Wbt FotREd on
af orenenti oned notches 528a, and then subjected to heat pressing. The

details ehd RigppekatiigrWdd fie daserikad) helowsdn the fohloxeng, a
detailed description will be given 20 regarding the nmounting relationship

bet ween %ﬁ@eh0U$ﬁﬂ9x5Q§mé§EE§h§4QeEBEO%ﬁbggdpE%t%dEHEéﬁéﬂhr@ﬁefﬁgce to
FIGS. 22A- 22B and FIGS. 23A-23B. FIGS. 22A and 22B illustrate the housi.ng

595 phacedQRr it N yBled InGfbd L tbe. el ARG NG clRte oiD. sE-& 22A 0s
a bottomview, and FIG 22Bis a 25 side view. FIGS. 23A and 23B illustrate

the housigRg H0cAfarance for préventing interference of the housing

505 with the curved surface of the cover member 508 when

the cover member 508 is closed and thus placed on the

housing 505. Soldering balls 550 connected to the large

10 number of electric contacts 543 for connecting to an

unshown cireuit board project from the lower surface 552 of

the housing 505. As is best seen in FIG. Z21B, protrusions

‘(sWaging portion) 554 are integrally formed with the

housing 505 and project from the lower surface 552. These

15 .protrusions 554 are respectively  engaged with the

aforementioned. ﬁotches 528a, ahd then subjected to heat

. pressing. The details of this operation will be described
_ below.

. In the following, a detailed description will be given

20 regarding the mounting relationship between the housing 505

and.the reinforcing plate 510 with reference to FIGS. 22A-

.22B and FIGS. Z3A-23B. FIGS. 22A and 22B illustrete the

housing 595 placed on but not yet fixed to the reinforcing

plate 510. FIG. 22A is a bottom view, and FIG. 22B is a

25 side view.. FIGS. 23A and 23B illustrate the housing 50
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10 May 2006 conpletely secured to the reinforcing plate 510. FIG 23A is a

bottomview, and FIG 23B is a side view First, when the houdano@O5 is
pl aced on the reinforcing plate 510 -as shown in FIG 22, the 5

af orenmenti oned four protrusions 554 cone into engagenent with the
correspondi ng notches 528a of the reinforcing plate 510. That is, the
protrusions 554 are positioned wthin the notches 528a, respectively. At
this time, as clearly illustrated in FIG 22, the protrusions 554 10
protrude fromthe |ower surface 511 of the reinforcing plate 510. In FIG
22A, recesses, indicated by reference nuneral 556, are fornmed in the
housi ng o0hpadiatentethieedpret thsi erRs ndd4cifbepoperatiion ofrIche a3@cesses
556 will be described later. 15 Such projecting protrusions 554 are

integral by eobdedomfvosw| eshd MEh 23@ NOUsidNGiSOhiewdnd therefore heat
pressing of the protrusions 544 fromthe |ower surface 511 of the "
reinforcing prate: 510wresul ke | housshape HPOWisn pkhGed23An Thate i s,
referring to FIG 23A, the protrusions 20 554 subjected to heat pressing

are wel dediamdrpiggsedland Bhos fdatt enednporihongishda each afhanhi ch
extends around the corresponding notch 528a are forned. As the flattened

porti®dnsafbdamaneicnetietodheyrat eusobnsli Scad demd | Xnthe edpipdnhto05 to
the reinforcing plate 510. When the 25 protrusions 554 are wel ded, the
mol ten natiehi athé hes@ofespdnding notches 528a of the reinforcing
- plate 510, That is, the protrusions 554 are positioned
within the notches 528a, respecﬁively. At this time, as
clearly illustrated in  FIG. 22, the protrusions 554
10 protrude from the lower surface 511 of the reinforcing
plate 510.‘ In FIG. 224, recesseé, indicated by reference
numeral 556, are formed in tﬁe housing 505 adjacent the
protrusions 554. The bperation of the recesses 556 will be
described later. |
_15._ Such projecting protrusions 554 are integrally molded
from resin with the housing '505, énd therefore heat
pfessing of tﬁe protrusions 544 from the lower surface 511
of the reinforcing plate 51C results in a shape shown in
FIG. 23A. That is, réferring_to FIG. 23A, the protrusions
20 554 subjected to heat pressing are .welded and pressed, and
- thus flattened portions 554a each of whicﬁ extends around
'the'corresponding_notch 528a are formed. As the flattened
portions 554a are cooled, they are solidified to fix the
housing 505 to the reinforcing plate 510. =~ When - the

25 p;otrusions 554 are welded,_ the molten material thereof
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10 May 2006 flows into the aforenenti oned recesses 556. This prevents the
nolten materiral fromflowing to the soldering ‘balls.550 ne@rMah2006
protrusions 554, and, in turn, prevents the nolten material from adhering
to the soldering balls 550. 5 Consequently, the electrical connections are
not adversely affected thereby. In the follow ng, a description will be
given regarding the construction of the assenbl ed socket 501 with
reference to FIGS. 24A and 24B. FIGS. 24A and 24B 10 illustrate ‘an
~essential part of the socket 501. FIG 24A is a sectional viewwth a
suction cap 560 attached, and FIG 24B is a sectional viewwth a suction

cap renmpyedyandntbhenkGA Mackree 1948 dNek ckelseat tsaghed.rHilsCpratAhtand 24B
clearly show that the housing 505 is positioned within the 15 opening 516

of the rennfarcted Rhabteigllsrbh FPoRlS® t&! €Re | Yo sdOMMd At tdh&s50
reinforcing plate 510 is fixed by the aforenentioned flattened portions

554a andnaast @ReS5p8o0tutNEnBoYSk NJaREp. i ASthsn shovevdit £1the 24Atdme
suction cap 560 is 20 disposed within the package-receiving portion 540 of

‘the hougbpgr5Q%, &3daf | xathdwide eoverngenhenda@8ngl Nkhits  audi ti on,.
the suction cap 560 is suctioned by a suction wunit not shown, and the

socked 5@3nkaqhahtiod tfed e IRARISLANMARGIiGHst heartbd natvesiam) and
mount ed thereon. 25 Thereafter, the suction cap 560 is renoved as shown in
FIG 51 affected thereby.

In the following, a description will be given
regarding the construction of the assembled socket 501 with
reference to FIGS. 24A and 24B. FIGS. 24A and 24B

10 illustrate an essential part of the socket 501. FIG. 24A

is a sectional view with a suction cap 560 attached, and

FIG. 24B is a sectional view with a suction cap removed and

the LGA package 529 not yet attached. FIGS. 24A and 24B

clearly show that the housing 505 is positioned within the

15 opening _516 of the reinforcing plate 5i0. It is also

clearly shown that the reinforcing plate 510 is fixed by

the aforementioned flattened portions 554a and a step'558
of‘the housing 505.

As is shown in FIG. 247, the suction cap 560 is

20 disposed within the package*receiving portion 540 of the

housing 505, and fixed by the cover member 508. Tn this

condition,‘the suctien cap 560 is suctioned by a suction

unit not 'shown, and the socket 501 is carried to a

predetermined circuit board (not shown) and mounted thereon.

25 Thereafter, the suction cap 560 is removed as shown in FIG.
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10 May 2006 24B. Then the LGA package 529 is attached to the package-
recei ving portion 540. As clearly shown in FIGS. 24A and 24B4ay b@ecover
menber 508 is rotatably supported by the rotary shaft 523 (526) and-the
shaft-bearing hole 536 (537). 5 It is also clearly shown therein that the
electric contacts are arranged. In the follow ng, a description will be
given regarding the case that the heat sink is nounted with reference to
FIG25. FIG 25 is a side view of an assenbly 10 with the heat sink 562
mount ed on the socket 501. After the LGA package 529 is attached to the
socket 501, the heat sink 562 is nobunted on a board on which the socket
501 is piecedrpanatsasiing paekaghownp separatehydf tomthke paotkee- 501. At
this time, a flat upper surface of the LGA package 15 529 and a flat | ower

surface pécébheihgapostikn5620becae dTeasuy f sig@econt aEIGRL t B4Raahdot her,
whereby the heat of the LGA package 529 is transferred to and di ssi pated

via the 2hept tsienkeSf2r Sefibert OAIPPer retatabe ySehpporttel cioyetthenenber
508 is curved downward, a gap is forned between the 20 upper surface 564 of

the attaghesrgoyesaroesper (508 aned thee dreatt -Sidue 1962 had cdeser i (38d )above in
connection wwth FIG 26, whereby the heat sink 562 will not biased upward

by the <ceoves sesber15981yAkdwugthdheiprigsanttianvwaridian hasnheensdescri bed
in 25 detail, it goes wthout saying that the present invention 52
are arranged.

In the following, a description will be given
regarding the case  that the heat éink is- mounted with
reference to FIG 25. FIG. 25 is a side view of an assembly

10 with the heat sink 562 mounted on the socket 501. After
the LGA package 529 is attached to the socket 501, the heat
sink 562 is mounted on a board on which the socket 501 is
placed én a casing ({(not shown) separately from the socket
501. At this time, a flat upper surface of the LGA package

15. 529:and a flat lower surface of the heat sink 562'become in
surface coﬁtact with each cther, whereby the heat of.the
LGA package 529 is transferred to and dissipated wvia the

~ heat sink 562. Since the upper surface 564 of the cover
member 508 is curved downward, a gap is formed bétween the

20 . upper surface 564-of the attached cover member 508 and the
heat sink 562 as described above in cdnpecfion with EIG.,26,
whereby the heat sink 562 will not biased upwafd by the
cover member 508. |

Although the present invention has been described in

25 detail, it goes without saying that the present invention
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10 May 2006 is not limted to the enbodi nents descri bed above but is .
susceptible to various changes and nodifications w.thout dopay200§ from
the scope of the invention. For exanple, in the first and second

enbodi ments, the outer housing 3, 303 5 and the inner housing 120 are
constructed separately from each other, they may be nolded in one piece of
resin. The cover nmenber and the reinforcing nmenber need not necessarily be
engaged via the housing, but may be directly engaged with one another. As
an exanple of direct 10 engagenent, it is possible that the cover nenber is
pivotally supported by the reinforcing nenber. In this case, the cover

nmenber may have ainhptadytshaltHe adfbddBnek€s NhOLEFNBcAEERR M thaye a
rotary-shaft bearing, or vice versa. 15 As an alternative exanpl e of

- direct engagemnblel tdevaeouas MaHigfe bRt M dist i AnEmg werhels it is
al so possible that each of the cover menber and the reinforcing menber has

an apert We2afr@ind Febar ¥nehatbpeaRd that ihhenttoMer meRbELahsS1P) voially
nounted to the réinforcing nmenber 20 by a netallic shaft nenber which is

separ at e tfjc0mRithe IRl YD EdPIPRlen M | end huthousing Dy 35 a¢tached to
the reinforcing plate 510 by subjecting the protrusions 554 of the housing

505 t9 tReBIhST 5% POnbRsiAg thir d emhadidBiot SUCkepor Ad BENFRSM MRy be
acconpl i shed by any swagi ng schene which 53
- each other, they may be molded in one piece of resin.

The cover member and the reinforcing member need not
necessarily be engaged.via the housing, but may be directly
engaged with one another. As an example of direct

10 _engagemehtf it is possible that the cover member 1is
pivotally supported by the reinforcing member. In this
Case, the cover member may have a rotary shaft and the
reinforcing member may have a rotary-shaft bearing, or vice
versa.

'15 As an alternative example of direct engagemént of the
éover member with the feinfoicing member, it 1is also
possible_thét each of the cover member and the reinforcing
member has an aperture for a. rotary shaft, and that the
cover-member is pivotally mounted ﬁo the reinforcing member

20 by a metallic -shaf£ member which is separate £from the
reinforcing member.

While the housing 505 is attached to the reinforcing
plate 510 by subjecting the protrqsions 554 of the housing
505 to thermal pressihg in the third embodiment, such

25 attachment may be accomplished by any Swaging scheme which
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10 May 2006 can form an appropri ate engagenent relationship. 5 10 15 20 25
54 10 May 2006 What is clainmed is : 1. An LGA package socket)Mgpa@os sing: a
rectangul ar insulative housing having a | arge nunber of cavities each of
whi ch ‘accommbdat es. an el ectric contact; a cover nenber 5 pivotally nounted
on the. side of a first end of the insulative housing;, and a | ever
pivotally nounted on the side of a second end, opposite the first end side
of the insulative housing, wherein when the cover nenber is closed, the
LGA package placed on the insulative housing is pressed 10 agai nst the
electric contacts to formelectrical connections and a free end of the

cl osed cewer seRmben b@prb@%&ﬁ@ebﬁnﬁagehéﬁerre@@@i@ﬁéﬁipzed in that the

| ever is pivotally supported on the second end side, a netallic

rei nforcing menber 15 extending between the first end side and the second
~end side is provided on the underside of the insulative housing, and the
LGA package and the insul ative hou5|ng are held in close association with
one anot her betmeen the metallic
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rei nforcing nenber and the cover nmenber. 20 2. An LGA. package socket
according to Caim1, wherein the metallic reinforcing nmenoavagd)m i ses an
interlocking portion formed integrally therewith, the interlocking portion
serving to lock the lever with, the |ever and the cover nenber engaged. 25
3. An LGA package socket according to Claim1 or 55 10 May 2006 Claim 2
wherein the netallic reinforcing nenber is a one piece conponent which.
extends along the entire periphery of the insulative housing. 4. An LGA
package socket according to Caiml1l or 5 Caim2, wherein the nmetallic
reinforcing nmenber is formed in two nmenbers which are attached to the

i nsul ati YB2khow§i AgaimrengSt wo si des thereof each of which extends between
the first end side and the second end side. 5. An LGA package socket
according to hny &éfe MdfA: BACkRIR nEOTREH, 4 CORRELELAIE hé FRAANEBHFS i s

~ pivotall supported by the netallic reinforcing nenber on the first end

si de of gﬁéu?ﬁ 4V 8t RPESAEGsiPRYing. Anlaxse paERagE 88ckavViddesr datd to Caim
5, wherein each of the cover nenber and the reinforcing nenber 15 has an
aper t ur efoFhdchoagepmedatesamn tpbechbyhe AeRberti sapicpyesl Memhsted to
the reinforcing nmenber by.a netallic shaft nenber which is separate from

t he ﬁ%taPFVEta£%YnfTﬁ%$ﬁ@dnéﬁbeﬁhe side of a first end of the

insulatiye housing; and a lever pivotally mounted on the

side of a second end, opposité the first end side of.the

iﬁsulative housing, wherein when the cover member is closed,

the LGA package placed on the insulative housing is pressed

10 against - the electric contacts to form electrical

connections and a free end of the closed cdve; member is
locked by the lever,

characterized in‘that the lever is pivotally supported

on the second end side; a metallic reinforcing member

- 15 ‘extending between the first gnd side and the second end

side is provided on the underside of the insulative housing,

A

and the LGA package and the insulative housing are held in
close association with one anoﬁher between -the metallic
reinforcing member and the éover member .

20 2f An LGA package socket according. to Claim 1,
wherein £he metallic reinforcing member comprises ‘aﬁ
interlocking portion formed integrally- therewith, the -

“interlocking portion serving to lock the lever with the
lever and the cover member.engaged.

25 3. An. LGA package socket according to €laim 1 or
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7. An LGA package socket, conprising: a rectangular 20 insulative housing
having a | arge nunber of cavities each  of which accomodati@Manz@léectric
contact; a metallic reinforcing nmenber for accomodating the insulative
housi ng; a cover nenber pivotally nounted on the side of a first end of
the metallic reinforcing nmenber; and a | ever 25 pivotally nounted on the
side of a second end, opposite the 10 May 2006 first end side of the

metal lic reinforcing nenber, wherein when the cover nenber is closed, the
i nsul ati ve housing and the LGA package placed on the insulative housing
are held _between the netallic 5 reinforcing nenber and the cover nenber
whil e a Flaéhehd Wherehd thesagtaddde ﬁ@ﬁﬂgprpéngo@ﬁ%eﬁylﬁhé PBE&r, with
the result that the LGA package is electrically connected with the

el ect ri cP&éBRtatPEPOBNAIRD pekaRes kK e endildg e rdPaery7of10
wherein the | ever conprises a |locking portion for |locking a free end of
the covebhfeiberlabiveth@uhing - supported portion which is rotatably
supported by the netallic reinforcing menber on both sides of the |ocking
portion, and ‘an actuabFhg JFsrkash Eéﬁ!%e‘ét acqeredager B9 nédats ahgP& away
fromthe rotatabl y-supported portion so that the - actuating portion can be
engaged WiehMad-i Wheresekthg Metadddsi srisforréngemgmbes A6 #PsPeAng :
menber; and wherein the shaft fromthe rotatably supported portion on the
act uat i n§ pbY® i BAMREER Whhictha R takadeDda iths Hasulative housing

along two sides thereof each of which extends between the
first end side and the second end side.
5. Ap. LGA package socket. according to any one of
10 Claims 1 to 4, wherein the cover member is pivotally.
- supported by thé metallic reinforcing member on the first
end side of the insulative housing.
6. An LGA package socket according to Claim 35,
wherein each of the cover member and the reinforcing member‘
15 has an aperture for a rotary shaft, and the cover member is

pivotally mounted to the reinforcing member by a metallic

S

shaft member'. which is separate from the metallic

réinforcing member. |
_7.1 An LGA package socket, bomprising: a rectangular_'

20 ° insulative housing having a large number of cavities each

of Which 'aCCOmmodates an electric contaét; a metallié

- reinforcing member for -accommodéting the insulative

housing; a cover ﬁémber pivotally mounted on the side of a

first end of the.metallic reinforcing membef; and a lever

25 pivotally mounted on the side of a second end, opposite the
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20 a length which is sufficient to allow the displacenent of the shaft
associ ated with disengaging the actuating portion fromthegimdyezdoscki ng
protrusion, and a space for accommodating the displacenent is provided at
a position |ocated on the side opposite at |east the actuating portion 25
of the shaft. 10 May 2006 9. An LGA package socket according to Claim$8
wherein the angl e between the actuating portion and the shaft-bearing
portion is set to a right angle and the angle between the shaft and the
actuating portion is set to an 5 obtuse angle, with the result that the
space is pro i de osjtion _located on_the, side osite to the
actuatlngp t5or £ Sbgetﬂg Ehﬁf?etigfl%nr?fﬁ@%%%k%%é“ according to any
- one of Clalnsq7 to 9, erelq}the i nsul ative housjng his a_ 10 pIurallty
of swaging pof?FTre? tH “Ret at19 c PBYAF or S STenbt?  h&dCaR%ngédditng

portion ada e eng th t he swa porti nd the insulative
housi ng ﬁ§5$ﬁ§gﬂv?o ?%% ﬂ%t&?? Eﬁﬁb g %@ﬁﬁerngC%aadﬁhg thge swagi ng
portions g acka e socket c ordlg% to any one of Cains 7 to
10, mherepﬁu}ﬁ lX‘Bver %% b¥RPRg f bhe expdiatd & part of

t he ack a curved surf ce mhlch extends fromthe external edges of
t he cove H&ﬂﬁ@}ngd“?fﬁ%eﬁpﬁgg ah%nﬁo‘é‘%i’@e‘%elﬂ?e‘f &P blfert g e @ds ©30 f or ned

fo-be CORKEX 3WaLIS LS LiZhBackage 3198 Y Bie lever, with the

result that the LGA package is electrically connected with
the electric contacts. ‘
8. An LGA package socket according to Claim'?,

10 wherein the lever comprises a locking portion for
locking a free end of the cover member, a rotatably-
supported portion which is rotatably supporﬁed by the
metallic reinforcing member on‘both.sides of the locking
portion, and an actuating portién bent at a predetermined

15 angle away from the rotatably-supported portion so that the
actuating portion can be engaged with an interlocking
protrusion of the metallic reinforcing member; and

wherein the shaft from the rotatably supported portion
on the actuating porticn side to the actuating portion has

20 | & length which is‘sufficieht‘to allew the displacement of
the shaft associated with disengaging the actuating portion

 from the interlocking protrusion, and a space for
accommodating the'displacement is provided.at a position
located on the side 0pposite at least the actuatinq.portien

25 of the shaft.
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pressure-appl ying point which is disposed at the nost protruded porti-on of
each curved surface and adapted to press the LGA package whemytdoeccover
menber is closed. 12. An. LGA package socket according to Claim1l, 25
wherein the curved surface has progressively increasing curvatures, and
has the | argest.radius of curvature at the pressure-applying point. 58 10
May 2006 LGA PACKACGE SOCKET ABSTRACT OF THE DI SCLOSURE An LGA package
socket is provided which is conpact, provided with sufficient strength
capabl e of pPeventithgLG3 dppekaaei onooket sackerdimusitng, Cdarabl 8, sinpl e,
and eas¥ to-install. A cover nenber 8 of the LGA package socket 1 has a
bear i ng"RERGEE Hsrenngds theitween r shat adtyuaiburg egorsionndrah fikes of a

shaft 26 apwhil.e, a netallic reinforcing plate 10 is attached beneath
the houShfdteiesinrguPorEiannifgsetekenasraghtaanelerand thepeuglal |y

supported, by shaft-supporting el.ements 92, 96 of the reinforcing plate 10.
Wien thgeEHéSP ﬁé}%e‘?l?%ﬁbr@@geé?hﬁheac’q}@d:]ﬁm:k}a@étm, igheetovie? aBnber 8 is
| ocked b% t he shaﬁt 26, and a | ocking nmenber 15 of the lever 26. At this
tinme, 18 FREha0¢1Hg Eng RBRATBF UL hethRGi BhAefBERFECIE REPVHERBeRES and

the reinfqQrci.n | ate 10, ,whi ch reduces the ssibilit of deformation of
t he hoh%i%&gat ﬂé%océtéd on e’ STde oppoggtelgoltﬁg actuating |

portion of the shaft.
101 An LGA package socket according_to any one of
Claims 7 to 9, wherein the insulative housing has a
10 p;urality' of swaging portions, the metallic reinforcing
member has an engaging portion adapted to be engaged with
thelswaging'portion, and the insulative housing is fixed to
the metallic 'reinforcing member by swagiﬁg the swaging
portions.
15 11 An LGA package socket accdrding.to any one of
~Claims 7 to 10, wherein the cover member comprises: an
opening for.exposing a part of the LGA package; a curved
surface which extends from the external edges of the cover
member to the opposed end edges of the opening and is
20 formed to be convex towards the LGA package side; and a
pressure-applying point which is disposed at the most
protruded portion bf each cdrved surface and.édapted to
press the LGA package when the cover mémberlis closed.
12. An LGA package socket according to Claim 11,
25 wherein the curved surface has progiessiﬁely' increasing
curvatures, and has the largest.radiusiof.curvature.at fhe

pressure-applying point.
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LGA PACKAGE SOCKET
ABSTRACT OF THE DISCLOSURE

An LGA package socket is provided which is compéct,
provided with sufficient strength capable of preventing
deformation of a socket housing, durable, simple, and easy-
to-install. A cover member.B of the LGA package socket 1
has a bearing tongue element 64 that is rotatably mounted
around an axis of a shaft 26. Meanwhiie, a metallic
reinforcing plate 10 is attacﬁed beneath the housing by
féur retaining elements 82. A lever 12 is pivotally

supported by shaft-supporting elements 92, 96 of the

reinforcing plate 10. When the cover member 8 presses the

LGA package 200, the cover member 8 is locked by the shaft

26 and a locking member 15 of the lever 26. At this time,
the housing 2 is held by the rigid metallic cover member 8
and the reinforcing plate 10, which reduces the possibility

of deformation of the housing 2.

FIG. 1
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