LGA Package Socket BACKGROUND OF THE I NVENTION Field of the Invention 5
The present invention relates to LGA package sockets for form ng an
el ectrical connection under pressure between an LGA package placed on an
i nsul ative housing and electric contacts accommopdated in the insulative
housing, and for form ng an electrical connection between the LGA package
10 and a printed circuit board (also referred to herein as a printed
board). Descriptio of the Related Art Conventionally, various types of IC
package sockets for attaching |IC packages have been known. Each IC 15
package has a | arge nunber of electric contacts which are arranged in a
matri x-1i ke array. The |C pack&feBackpgecbasksetied as PGA (pin grid array)
packages, BGA (ball grid array) packages, and LGA (land grid array)
packages, dependi ng on the shape of the electric 20 contact portion of the
el ectric contact. In the IC packages of every type, a |large nunber of
electric contacts are twﬁﬂﬁﬁé%QGﬂQ)Qﬂnﬁ&ﬂnINﬁﬁﬂfﬁﬁﬁb otherg el ectric
contacts accommodated in the housing of the socket in order to establish
e

el ectrical connections 25 t t ically causes a | arge

contact 1 pressure. .
5 The present invention relates to LGA package sockets

for forming an electrical connection under pressure between
an LGA package placed on an insulative housing and electric
contacts accommodated in the insulative housing, and for
forming an electrical connecticn between the LGA package

10 and a printed circuit board {(alsc referred to herein as a
printed becard).

Description of the Related Art

Conventionally, wvarious types of IC package sockets

for attaching IC packages have been known. Fach IC

15 package has a large number of electric contacts which
are arranged in a matrix-like array. The IC packages

are classified as PGA (pin grid array) packages, BGA
{ball grid array) packages, and LGA (land grid array)
packages, depending on the shape o0f the electric

20 contact portion of the electric contact. In the 1IC
packages of every type, a large number of electric
contacts are Dbrought into contact with the other
electric contacts accommodated in the housing of the
socket in order to establish electrical connections

25 therebetween, which typically causes a 1large contact



In cases that such contact pressure is exerted to the socket,

nmeasures are taken for providing a sufficient strength to prevent
deformati on 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 nmenber with the insulating

vari ous

resin from which

the housing is fornmed (Unexam ned Published Japanese Patent Application

No. 2000-173735 (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 vertical direction that is, in the direction substantially

per pendi etasstioethe printed board, a pair of netal reinforcenents are
used to prevent 15 deformation of the insulative housing. The pair of netal
rei nf or cenent dn samaptBtht oswtlanponbect GorpaskageiandxelgedLGA Fdckage

socket fitted with the LGA package together from opposite sides, that

is,

fr om bot hsediestf r ontaahdubackeasurtace agiedestalfn a fount phoxiding w ch t he

socket

boar d- war page restraint plate

is 20 fitted. This nmetal reinforcenent is constituted by a | oading
pl ate or $hebficsiakt dsspesgthonot pedv@h tpadkigena ipl eicedf otthehes osdeiket |
di sposed under the nount board. A |ever

and a
may

be uséd tks comnecanphe ¢Argehumsiettf, 2w da rknovwor dtifs rofckase | C
package with other electric 2

10

15

20

25

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—173735 (FIG.

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 vertical direction that is, in the
direction substantially perpendicular to the printed board,
a palr of metal reinforcements are used to prevent
deformation of the insulative housing. The pair of metal
reinforcements is adapted to clamp the LGA package and the
LGA package socket 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 socket 1is
fitted. This metal reinforcement 1is constituted by a
loading plate or heat sink disposed on the LGA package
placed on the socket, and a board-warpage restraint plate
disposed under the mount board.

A lever may be used to connect the large number of

electric contacts of the IC package with other electric



contacts of the socket and to maintain the electrical connections
(Unexam ned Published Japanese Utility Model Application 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 elenent
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 metal frame menber by insulating resin as with the foregoing
conventional art disclosed in Patent Reference 1, the peripheral edges of
t he housi pgnwaytde afei ther cedcker awhndeti Aginkehna PG palekdga.calith this
PGA package socket, electrical connections are fornmed by horizontally 15
nmovi ng a spinectbves hdnaxgrtimedeohubl PEepacleagaase udblditya Mamrlor a
| ever. Therefore the housing would not be subjected to a |arge vertical
force. Diippiioasiof fNwce 2-d&&dIled FdGa sdekeFI@re 3hus ifdigraditer or each
package. Though the socket of the type disclosed in Patent Reference 20 1
i s suitabreféore®@opackageenti Relffarkscsuffi.ci dtis dtavengtis fagapisesl wi t h
LGA packages wherein a large vertical |load is generated when an LGA
packade isophessedgdgem atidhe at beosaciséon becagdesthe undersiakiofg t he
housing is not reinforced. 25 Further, the sockets of the type wherein an
LGA 3 element integrally formed with the resin housing o©f the
socket, and then locked to hold the electrical connections
between the IC package and the socket (Patent Reference 2).
In the case of the housing formed by over-mclding 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. Therefore the housing would not be
subjected to a large vertical force. Directions of force
exerted to a socket are thus different for each package.
Though the socket of the type disclosed in Patent Reference
20 1 is suitable for PGAR packages, it lacks sufficient
strength for use with LGA packages wherein a large vertical
load is generated when an LGA package is pressed from above
the socket, because the underside of the housing is 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 prior art have a
nunber of problenms as nentioned below. That is, a plate or heat sink and a
5 board-warpage restraint plate are passed through by a screw and
tightened by a nut at each corner thereof to prevent deformation of a
socket, which require a larger footprint on a printed board than that
actually occupied by the socket itself. Wth this socket, therefore, the
10 deformation 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
conpl i catedckape addirt i 662 ipackhemonmeEscileso neséssar youotf dboaaperdne es to
pass the screws through the printed board on the periphery of the socket.
15 There isck¢dotagether wdchbne wherssi reg hencohéi fGRatpiagrkagfe ddiskesocket is
sinplified, for exanple, by disposing an LGA package and socket between a
heat si nkoAndhe pféreerimpapdiorardtt heasocketmumpedi reft byobdeasedis o t he
printed board. However, this raises a problemthat the warpage in the 20
printed bvantibeednmivdlavmger. TWaen ihe leevpiats lcockbdaby =ik otndsizon or
elastic interlocking elenent that is fornmed integrally with the socket
(resi® housang)vathege restrpinhlhtdaire hmasoskethrawsgipdoy d rsakevabi lity.
This is because the protrusion or 25 elastic interlocking elenent is apt to
wear out dw@ toghtened by a nut at each corner thereof to prevent
deformation of a socket, which reguire a larger footprint
on a printed board than that actually occupied by the
socket itself. With this socket, therefore, the
10 deformation of the socket is prevented, but the size is
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 1is also another scheme wherein the configuration of
the socket is simplified, for example, by disposing an LGA
package and socket between a heat sink and a printed board,
and the socket is directly screwed to the printed board.
However, this raises a problem 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 is because the protrusion or

25 elastic interlocking element is apt to wear out due to



friction with the |Iever by the engagenent operation of the lever, since it
is made of resin. However, formng this interlocking elenent as a separate
nmet al menber 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 housing
of the socket deforns, the flatness of the electric contact array nay be
distorted. As a result, good 10 el ectrical connections between the LGA
package contacts and the insulative housing contacts are not necessarily
ensured. Further, there is another problemthat when connecting, the
force appldieditm twidH ever Yevremchyathenengaperertf ppeeatign efahbterred
for connection because the force is absorbed by 15 the deformation of the
housi ng. 1SWWARYs e HEL | NGENEIEN ¢hH veewnoef thewdwrmgofaymprabkeas, an
object of the present invention is provide an LGA package socket which
has suf f iigitent]l cstkienggt klenepievant adefepautiien nétahe rEdfousicaygses t he
socket when the socket is fitted to the LGA package and which has a sinple
const r uctdrgrihehatp=adblovs imashatnshel nariberx. Ahapdetrs obj@cthef cor&spr esent
invention is to provide an LGA package socket in which sufficient strength
is 25 enswmedssgthout increasing the size of the footprint of the 5
When the LGA package is disposed on the socket and
pressed by the cover member to form electrical connections,
if the housing of the socket deforms, the flatness of the
electric contact array may be distorted. As a result, good
10 electrical connections between the LGA package contacts and
the insulative housing contacts are not necessarily ensured.
Further, there is another problem that when connecting, the
force applied to the lever for actuation is not efficiently
transferred for connection because the force is absorbed by
15 the deformation of the housing.
SUMMARY OF THE INVENTION
In view of the foregoing problems, an object of the
present invention 1is provide an LGA package socket which
has sufficient strength to prevent deformation of the
20 housing of the socket when the socket is fitted to the LGA
package and which has a simple construction that allows
easy installation.
Another object of the present invention is to provide

an LGA package socket in which sufficient strength 1is

25 ensured without increasing the size of the footprint of the



socket. Still another object of the present invention is to provide a

dur abl e LGA package socket. An LGA package socket of the invention

conprises a 5 rectangul ar insulative housing having a | arge nunber of

cavities each of which accommbpdates an electric contact, a cover nenber
pivotally mounted on a first end of the insulative housing, and a | ever
pivotally nounted on a second end opposite the first end of the insulative
housi ng, 10 wherein when the cover nenber is closed, the LGA package

pl aced on the insulative housing is pressed against the electric contacts

to formelectrical connections and a free end of the closed cover nenber

is | ockedsdykethe | ever, the LGA package socket being characterized in that
the lever is 15 pivotally supported on the second end, a netallic

rei nforcing nsithierl extenuengobgentemft hehdi psesend andrarsiorsetdndcend i s

provi ded on the underside of the insulative housing, and the LGA package

and the impsenadé e dowshig G pdrdlagd magdkesde associ ati on with one anot her
between the 20 netallic reinforcing nmenber and the cover nenber. In
accordance w tAn t h@Apressrgd nsenkebn,ofi t the igomrenipginat edmphases he cover
menber has a bearing tongue elenent on the first end, the insulative :
housi 179 hesctanghbdit dmstetfivesthensiingantiatviage oxerl angebenuigent tegfched to
25 the insul ative housing by engaging the bearing tongue 6

‘ cavities each of which accommodates an electric contact, a
cover member pivotally mounted on a first end of the
insulative housing, and a lever pivotally mounted on a
second end opposite the first end of the insulative housing,

10 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 and a free
end of the closed cover member is locked by the lever, the
LGA package socket being characterized in that the lever is

15 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

20 metallic reinforcing member and the cover member.

In accordance with the present invention, it 1s
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

25 the insulative housing by engaging the bearing tongue



el ement with the shaft of the insulative housing. The aforenentioned
netallic reinforcing nenber may a generally L-shaped retaining el ement on
the first end, by which the nmetallic reinforcing nenber is engaged with
the 5 insulative housing. Prefer ably, the cover nenber and the netallic
rei nforcing nenber are engaged with each other via the shaft of the
i nsul ative housing. The netallic reinforcing nenber nay be fornmed 10
integrally with an interl ocking portion which serves to |ock the |ever
with the | ever and cover nenber engaged. Further, the nmetallic reinforcing
menber nay be forned as a one-piece conponent which extends al ong the
entire pekemder ywith tie | siafatel Ehmuging,aterve ieusmsl -l i c 15 reinforcing
menber nmay be fornmed by two nenbers formed along two sides each of which
ext ends bet wedhe hef¢remenehenednethélsecod rdindcing grrinkespeBayofa t he
invention, the cover nmenber may be pivotally supported by the netallic
rei nf or ci 9gerebky L2chapethaepneninde edfemend aisutle i ferhbusindg. O this
case, the cover menber may have a rotary shaft and the reinforcing menber
may have ehioh arheshgftelBaar insgnioraiinge nerea. iFuentiegedawdshstthect i on
may be adopted wherein each of 25 the cover menber and the reinforcing
menberd hasnanlapeye ureuying.
Preferébly, the cover member and the metallic
reinforcing member are engaged with each other wvia the
shaft of the insulative housing.
The metallic reinforcing member may be formed
10 integrally with an interlocking portion which serves to
lock the lever with the lever and cover member engaged.
Further, the metallic reinforcing 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 formed
along two sides each of which extends between the first end
and the second end.
In one aspect of the invention, the cover member may
be pivotally supported by the metallic reinforcing member
20 on the one side of the insulative housing. In this case,
the cover member may have a rotary shaft and the
reinforcing member may have a rotary-shaft bearing, or vice
versd.

Further, a construction may be adopted wherein each of

25 the cover member and the reinforcing member has an aperture



for a rotary shaft, and that the cover nenber is pivotally nmounted to the
reinforcing nenber by a netallic shaft nmenber which is separate fromthe
nmetallic reinforcing nenber. 5 An LGA package socket according to anot her
aspect of the invention conprises a rectangular insulative housing having
a large nunber of cavities each of which acconmmopdates an electric contact,
a netallic reinforcing nenber for accomodating the insulative housing, a
cover 10 nmenber pivotally nmounted on a first end of the metallic
reinforcing nmenber, and a | ever pivotally nounted on a second end opposite
the first end of the netallic reinforcing menber, wherein when the cover
menber i sfetozedptarfieshaful athdethetsithg aoderhaenBarpdckageqiladded on t he
15 insul ative housing are held between the nmetallic reinforcing nmenber and
t he covermoemped Wi | ¢ha freénéndcohg trimnlsdoséy cevenerehbee ishdfdcked by
the lever, with the result that the LGA package is electrically connected
wi th thenahleet rivdicont ast ssepariteostanuctihen mayabeiadomietfosverma n t he
| ever conprises a |locking portion for |Iocking a free end of the cover
menber, amemipat abl y-supported portion which is rotatably supported by the
metallic reinforcing nenber on both sides of the | ocking portion, and an
act uatii ng por tAironL.@5 penkage sogkedetarenmbichangd eaawhliefr aspeled raot at abl y
8
the invention comprises a rectangular insulative housing
having a large number of <cavities each of which
accommodates an electric contact, a metallic reinforcing
member for accommodating the insulative housing, a cover
10 member pivotally mounted on a first end of the metallic
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
13 insulative housing are held between the metallic
reinforcing member and the cover member while a free end of
the closed cover member is locked by the lever, with the
result that the LGA package is electrically connected with
the electric contacts.
20 A construction may be adopted wherein the lever
comprises a locking portion for locking a free end of the
cover member, a rotatably-supported portion which 1is
rotatably supported by the metallic reinforcing member on

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
interlocking protrusion of the netallic reinforcing nmenber, wherein 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 di sengaging the actuating

portion fromthe interlocking protrusion, and a space for accomobdati ng
is provided at a position |ocated on the side opposite at
| east the 10 actuating portion of the shaft. Further, a construction may

t he di spl acenent

be adopted wherein the angle between the actuating portion and the

shaft - beasupmpripot t pomtiionseso ashatri ghe amglwtandy t beranghe b®t ween t he
shaft and the actuating portion set as an obtuse angl e,
t hat t he epzmred swptbvi @ed iattea lpokingornpréocas teh orft hehsi detegpdsite to
the actuating portion of the shaft. A construction may be adopted wherein
t he i nsulativiordiousi mgmbhas, a whlanedn t yhof sbaddgi ngrgor thensottadtebint al i c
has an engagi ng portion adapted to be engaged with

t he swagi sigeportedn poartd cnheon ndileat Bveuahongi mgprisidn xeddeo thetetal i c

20 rei nforcing nmenber

rei nforcing nenber by swaging the swaging portions. Further, a

const buctaomateinde paddpoad er @ nlehgth25swhieriamenbér cahpow sahean

openi ng for exposing a part of 9

10

15

20

25

displacement of the shaft associated with disengaging the
actuating portion from the interlccking protrusion, and a
space for accommodating the displacement is provided at a
position located on the side opposite at least the
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 the
shaft and the actuating portion set as an obtuse angle,
with the result that the space is provided at a position
located on the side opposite to the actuating portion of
the shaft.

A construction may be adopted wherein the insulative
housing has a plurality of swaging portions, the metallic
reinforcing member has an engaging portion adapted to be
engaged with the swaging portion, and the insulative
housing is fixed to the metallic reinforcing member by
swaging the swaging portions.

Further, a construction may be adopted wherein the

cover member comprises an opening for exposing a part of

engaged with an

15 with the result



t he LGA package, a curved surface which extends fromthe 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 a 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 increasing curvatures and have the
| argest 10 curvature at the pressure-applying point. As for the
curvatures, the radius of curvature at the pressure- applying point having
the | argest curvature may be set to be 213 mm and the radius of curvature
at the pethphéFal pagrkegchavd nguavedualsiuerfacer witinte emyehds sétroto the 788 nm
15 The LGA package socket of the present invention conprises a netallic
rei nf or ci et eembereddeshof stlh spwsed mawbathe ainder Sippesafd tehvel ienBydsat | ve
housi ng, extends between the first end and the second end, pivotally
supports @f [téeeropenime saconds efidrmand tis engaged widrdshetheudiGly at 20
the first end. The LGA package socket of the invention is configured such
that the p@Akpaekagfedand arfte iansplrassvee-hppdvhaggareohet d iwhidloses
association with one another between the netallic reinforcing nenber and
the cdvercawepdeko Whriess prioziubed phtéegs adhehol tlomscosr Thatbies, isi nce t he
LGA package is held between the 10
closed, at the most protruded portion of each curved
surface.
The curved surface may Dbe 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 curvature may be set to
be 213 mm, and the radius 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
comprises 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
configured such that the LGA package and the insulative
housing are held in close association with one another
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



metallic reinforcing nenber and the cover nenber even when a force for
connecting the LGA package to the housing of the socket is applied, the
force exerted to the socket is supported by the nmetallic reinforcing
menber, which can 5 provide the LGA package socket with sufficient strength
to wthstand the | oad of connection, with no possibility of deformation
of the LGA socket. In addition, the netallic reinforcing nenber can be
attached to the housing easily wthout having to use screws. Further, the
metallic 10 reinforcing menber can be attached within the range of the
footprint of the socket, which permts the size of the footprint to fit
wi t hi n t heetahbec ofef hfosotket mamnkar wanfle thenswrieng nemdest caregt hhiemer eof .
When the interl ocking portion of the lever is formed 15 integrally with
the netal &i ¢oreenffonci cgnmertbiery the LGAt grdadaidengtpothenhiosshagdlof wor n
due to | ever operations, and therefore a LGA package socket having a high
wear restks¢ancekahndigoagpdureabi ltitey forge ogkdeded Whenthke soetkalt! iic
reinforcing nmenber is formed as a 20 one-pi ece conponent which extends
al ong t hesepporeedpéni pheey naftalied nseliatoveihgusiergpen,hewhnshl atarve
housing is held entirely around the circunference thereof. This
cont rishut esotodponkef UGAr psicsbgrc &ocadgaitnsti tdefsorffEtdiemtofst ndrggtinsad at i ve
housi ng. Meanwhile, as the netallic 25 reinforcing nenber is a one-piece
conponentyithscamdbé&hgl load of connection, with no possibility of
deformation of the LGA socket. In addition, the metallic
reinforcing member can 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 interlocking portion cf the lever is formed
15 integrally with the metaliic reinforcing member, the
interlocking potion is hardly worn due to lever operations,
and therefore 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 housing, 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 1s a one-piece component, it can be

11



easily attached to the housing, with the result that an easy-to-construct
LGA package socket is provided. Wien the netallic reinforcing nmenber is
formed by two nenbers which are attached to the insulative housing al ong
5 two sides thereof, each of which extends between the first end and the
second end, warpage of the housing is prevented by the netallic
reinforcing nenber. In addition, since the netallic reinforcing nenber
does not extend along the entire periphery of the housing, the LGA package
socket is 10 nade lighter as a whole. Wen the cover nenber is configured
to be pivotally supported by the netallic reinforcing nenber on the first
end of theasndul a@tiheehrglisting thexdesssirey) oadths tist réspbsedhiat even the
first end of the housing and therefore 15 the defornmation of the housing
can be prewemtéd-cbusthect Whanpbokhge heockeerisepbevided. t he netallic
rei nforcing nenber respectively have apertures for the rotary shaft, and
t he cover nenbgren stbensetalied bgiafometabl mempkaf ti smeheredsdpariated from
the netallic 20 reinforcing nenber and pivotally supported to a netallic
r ei nf or ci mgmbrembewhithe acenfatgurcicdorts afhd hien olvaer i e ey s i randa heat@l |1
reinforcing menber are sinplified. In the socket according to another
aspectS of twwhe sideeemhiearo ft, headahs Wiatwhiecethcusianglanse tveel Gheatkage 25
pl aced on the insulative housing are held between the 12
end and the second end, warpage of the housing is prevented
by the metallic reinforcing 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 insulative housing, excessive load is not
imposed to even the first end of the housing and therefore
15 the deformation of the housing can be prevented.
Further, when both the cover member and the metallic
reinforcing member respectively have apertures for the
rotary shaft, and the cover member is constituted by a
metallic shaft 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 of the

invention, the insulative housing and the LGA package

25 placed on the insulative housing are held between the

12



metallic reinforcing nenber and the cover nenber by closing the cover
menber, and a free end of the closed cover nenber is engaged with the
| ever to electrically connect the electric contacts with the LGA package,
whi ch produces 5 effects as follows. That is, the cover nenber is directly
engaged with the |ever wthout the internediary of the insulative housing,
whi ch prevents deformation of the insulative housing. Accordingly,
connections between electric contacts are 10 formed snoothly, and the
reliability of the electrical connection is inproved.. In addition, the
actuating force is not absorbed due to deformation of the insulative
housi ng. Mhts]lliopaecimBotsing néreberlambithe yoofert memmedy icasing
connections, due to the lack of load to bias the 15 LGA package agai nst the
el ectric tbatactsr mambbe, piedent Bcee &fkrof hehshaldsed ddweeit enambdar om t he
rotatably supported portion on the actuating portion side to the
act uat i ngipordengagdras wa thenghb slédeci et tdealtlrawatilg dospeéacensrg of the
shaft associated with disengaging the 20 actuating portion fromthe
i nt er| ockehgcprodtr ustrorgctand wa thspabe fIBA apaokepeat | nyithe misplaeenent is
provided at a position |ocated on the side opposite at |east the
act uati ngepbettonasf foheoshaft, the displaceability of the shaft when the
| ever is disengaged is enhanced, which 25 enables a reduction in the force
requi red to diBengage, ttiee 1Sver member is directly 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 smoothly, and the reliability of the electrical

connection is improved. In addition, the actuating force

is not absorbed due to deformation of the insulative

housing. Thus, impairments in the reliability of the

electrical connections, due tc the lack of lcocad to bias the

15 LGA package against the electric contacts, can be prevented.

When the shaft of the 1lever from the rotatably
supported portion on the actuating portion side to the
actuating portion has a length sufficient to allow the
displacement of the shaft associated with disengaging the

20 actuating portion from the interlocking protrusion, and a
space for accommodating the displacement is provided at a
position located on the side opposite at least the
actuating portion of the shaft, the displaceability of the

shaft when the lever 1is disengaged is enhanced, which

25 enables a reduction in the force required to disengage the
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| ever, and in turn the disengaging facility of the lever is inproved. Wen
the angl e between the actuating portion and the shaft-supporting portion
is set as a right angle, the angle 5 between the shaft and the actuating
portion is set as an obtuse angle, and accordingly a space is fornmed on the
side opposite to the actuation portion of the shaft, the space 1is ensured
to be fornmed irrespective of the structure |ocated on the side opposite
the actuating portion of the 10 shaft. This enhances the di sengagi ng
facility of the lever. Further, the insulative housing nay have a
plurality of swaged portions, and the netallic reinforcing nenber may
have an ehgagenmsmd tin beuengayed vidriyadiens waged igor tdforthe IMver tilse
insul ative housing is fixed to the netallic 15 reinforcing nmenber by
swagi ng timpswweged portions, fixing is achieved by sinply swaging, with
the result that the construction of the netallic reinforcing nenber can be
| | sinplifiedhsrt howt Bnpaer begweke rilg dacyuatfindepoetadbhi endr dhaf or ci ng
menber. 20 Further, when the cover nenber has a curved surface which is
convex t owaa fis- 4 nep GAL pachkage: e diss sd drvasa arigirtesswyle,appleyiangrgor t i on,
which is adapted to press the LGA package when the cover nenber is closed,
at t hée nos¢tweenot thdedhaditt iantl ohheaebhtostved sunftaeos, iy ofett monaof t he 25
cover nmenber beyond the upper surface of the LGA packages
obtuse angle, and accordingly a space is formed on the side
opposite to the actuation portion of the shaft, the space
is ensured to be formed irrespective 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 a plurality
of swaged portions, and the metallic reinforcing member may
have an engagement to be 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 reinforcing member can be
simplified without impairing the rigidity of the metallic
reinforcing member.
20 Further, when the cover member has a curved surface
which is convex towards the LGA package side, and has a
pressure-applyving portion, which is adapted to press the
LGA package when the cover member 1s closed, at the most

protruded portion on each curved surface, projection of the

25 cover member beyond the upper surface of the LGA packages

14



14 can be avoided even if the cover nenber is defornmed upward by a | oad
when the load is applied to the LGA package. Therefore, even if another
conponent, for exanple, a heat sink or the like, is nmounted on the upper
surface of the 5 LGA package, di sengagenent of such a conponent, by
deformation 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 |largest 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 sur el ycanessedvbydetihevpnessutbeappvgirngiepdient isavdeafpranddangsvarati us of
curvature. That is, by form ng the pressure-applying 15 portions with two
curvat ur eyt katleae dihthergnt foed are appbidér td odue caGAbeaappded

wi t hout exceedi ng beyond the upper surface of the LGA package during
pressi ng @ndrefwtdputvehandi rgudtiepresspwre@ppl fongepempis, BRIMERT
DESCRI PTI ON OF THE DRAWNGS 20 FIG 1 is a perspective view from above

illustratsngk am L1B& phckageisookentadconditite toppeti satfenbodifmerite of the

invention, with an LGA package fitted. FIG 2 is a perspective view from
bel owi | | UGAT abiargagehe A gpackegentocket ofuehG al. 2HpEn@st,3Akand FI G
3B illustrate an outer housing used
deformation of the cover member 1lifting the component
upward, is prevented.
Further, when the curved surface is 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 package can be surely pressed by
the pressure-applying point having a large radius of
curvature. That is, by forming the pressure-applying
15 portions with two curvatures that are different from one
another, load can be applied without exceeding beyond the
upper surface of the LGA package during pressing and
without changing the pressure-applying points.
BRIEF DESCRIPTION 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.
FIG. 2 is a perspective view from below illustrating

the LGA package socket of FiG. 1.

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

15



15 for the LGA package socket of FIG 1, FIG 3A being a perspective view
from above and FIG 3B being a perspective viewfrombelow FIG 4 is a
perspective view fromabove illustrating 5 an inner housing used for the
LGA package socket of FIG 1. FIG 5 is a perspective view from bel ow
illustrating an inner 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
bei ng a perspective view from above taken along another direction. FIG 7
is a perspective view fromabove illustrating a netallic reinforcing plate
used for fte LBA phekageckegketsookeF| G@f 1FIG5 RI,GFBGi s 3d peespecti ve view
of a lever used for the LGA package socket of FIG 1. FIG 9 is a
per spect i perspevt fvonvyabovieron |alstvatdmd Fithe IBGhgiauk agesswgiestt iaecor di ng
to the first enbodinent, wth the cover nenber open. 20 FIG 10 is a
per spect i veewi Bvpm flp@howabove taken al ong another direction, of the LGA
package socket according to the first enbodinent, with the cover nenber
open. FIGS. 1FAG.0 41Esi la ystrsgiec@iveoureew hfusinngbwyed fldrustarm i@y package
socket according to a second enbodi nent of 25 the invention, FIG 11A
bei ng fa ptmanimhew, hfh&Gnd Bsddifgr athe LGA package socket of FIG. 1.
FIG. 5 is a perspective view from below illustrating
an innexr housing used 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 illustrating a
metallic reinforcing plate used for the LGA package socket
of FIG. 1.
15 FIG. B is a perspective view of a lever used for the
LGA package socket of FIG. 1.
FIG. 9 is a perspective view from abowve illustrating
the LGA package socket according to the first embodiment,
with the cover member open.
20 FIG. 10 is a perspective view, from above taken along
another direction, of the LGA package socket according to
the first embodiment, with the cover member open.
FIGS. 11A to 11E illustrate an outer housing used for

an LGA package socket according to a second embodiment of

25 the invention, FIG. 11A being & plan view, FIG. 11B being a
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16 left side view, FIG 11C being a right side view, FIG 11D 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 12A being a bottomview, FIG 12B
being a 5 sectional view taken along |line 12B-12B of FIG 12A, FIG 12C
bei ng a sectional view taken along line 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 nent 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 %efle pidw vaken BLGnglafr bwib8EaofriEh® E3Be Fi€®, TA&.td1DME
illustrate the other reinforcing 15 plate used for the second enbodi nent
of the invehntgoa, fFbiE vidw bendghEG pl&rE Weing F GealdDrissing a fron t
view, FIG 14C being a bottomview, FIG 14D being a rear view, and FIG
14E bei ng a siHdE:Yi eV} akenl P angl ertrmat el 4fhofolllea® hddB.n@ @ FIKE%HS .15A to
15D illustrate the LGA package socket according to the second enbodi nent
of the in¥eghtionllEl GFIG15A2Beirgng pl &otwioswyviEwG FISB Heindged g ant vi ew,
FIG 15C being a side view taken along arrow 15C of FIG 15A, and FIG
15D béi ngsacsideaVi ewetakerkea! crigray riome S5IXBF1 5B Gof FIGI5A2A, FIG.
12C being a sectional view taken along line 12C-12C of FIG.
122, and FIG. 12D being a sectional wview taken along line
12b-12D of FIG. 12A.
FIGS. 13A to 13E illustrate one reinforcing plate used
10 for the second 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 along arrow 13E of FIG 13B.
FIGS. 142 to 14E illustrate the other reinforcing
15 plate used for the second embodiment of the invention, FIG.
142 being a plan view, 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 along arrow 14E of FIG.
14B.

20 FIGS. 152 to 15D illustrate the LGA package socket
according to the second embodiment o¢f the invention, FIG.
152 being a plan view, FIG. 15B being a front view, FIG.
15C being a side wview taken along arrow 15C of FIG. 154,
and FIG. 15D being a side view taken along arrow 15D of FIG.

25 15A.
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17 FIG 16 is a bottomview of the LGA package socket 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 FIG 15A. 5 FIGS. 18A to 18D
illustrate an LGA package socket according to a third enbodi ment of the
invention, FIG 18A being a view seen fromone 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 fromone side, FIG 19C
bei ng a vi ew €& f t6mitshea obhetosi de,ew| & 19R BeA ngaakpget isgicksdct i onal
view taken along line 19E-19E of 15 FIG 19A FIGS. 20A to 20Gillustrate
a cover neoberdisedté othe t hrecduGh geickaigeersockietthan FIVERtIEBA- 18D, FI G 20A
being a plan view, FIG 20B being a rear view, FIG 20C being a view seen
fromone side, FIHR.G120Ds bei ngcaivhel séer brfomhz0 Idie mdkegessiceskdtl G 20E
bei ng a sectional view taken along |ine 20e-20e in FIG 20A, FIG 20F
bei ng a ftarénviewngahine Fl G- 1206 heaitmy d5ecti onal view taken along |ine
20g-20g in FIG 20A. FIGS. 21A to 21Cillustrate an insulative housing
used 25 for tREG3GAlpackage ISHrkeflloEtEREGS. ABALLRD, p&tkgllAsdBigiy
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 bheing a partially broken away view seen from
another side, and FIG. 18D being a front view.
10 FIGS. 192 to 19E illustrate a metallic reinfording
plate of the LGA package socket in FIGS. 18A-18D, FIG. 19Aa
being a plan view, FIG. 19B being a view seen from one side,
FIG. 19C being a view seen 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
the LGA package socket in FIGS. 18A-18D, FIG. 20A being a
plan view, FIG. 20B being a rear view, FIG. 20C being a
view seen from one side, FIG. 20D being a view seen from
20 the other side, FIG. 20E being a sectional view taken along
line 20e~20e in FIG. 20A, FIG. 20F being a front wview, and
FIG. 20G being a sectional view taken along line 20g-20g in
FIG. 20A.
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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18 a plan view, FIG 21B being a side view, and FIG 21C being a front
view. FIGS. 22A and 22B illustrate the housing placed on but not yet
attached to the reinforcing plate, FIG 22A being a 5 bottomview, 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 viewwth a suction cap attached, and FIG 24B being a
sectional viewwith a suction cap renoved and the LGA package not yet
attached.a Bi@n 25 6w &3 .de2MH driofy an saskentiley,ofanan FIIGA 2185 peackgge
socket with a heat sink nmounted thereon. FIG 26 is a transparent side view
of an essenfialt vpaw. of the LGA package socket showing the state that the
cover nenber of the LGA package socket presses the LGA package socket. 20
DESCRI PTI ON OFITHE PREFEREERZEBVBODUWENESe! rthiehdouslingwipdgcegr efhe buéd
enbodi ments of the LGA package socket (hereinafter, sinply referred to as
"socket " )non vt aidadedM td thee qEiedentcinmgy @itaten WIG. REA desoni bed in
detail with reference to the acconpanying 25 drawings. FIG 1 is a
per spéct ikvet homew fevgmalb VL @f 288 being a side view.
FIGS. 23A and 23B illustrate the housing completely
secured to the reinforcing plate, FIG. 232 being a bottom
view, and FIG. 23B being a side view.
FIGS. 24A and 24B illustrate an essential pert of the
10 LGA package socket of FIGS. 182 to 18D, FIG. Z24A being a
sectional wview with a suction cap attached, and FIG. Z4B
being a sectional view with a suction cap removed and the
LGA package not yet attached.
FIG. 25 is a side view 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 package socket showing the state that the
cover member of the LGA package socket presses the LGA
package socket.
20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the following, preferred embodiments of the LGA
package socket {hereinafter, simply referred to as
"socket") in accordance with the present invention will be

described in detail with reference to the accompanying

25 drawings. FIG. 1 is a perspective view from above o¢f an
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19 LGA package socket 1 according to a first enbodi nent of the invention
with an LGA package fitted therein, and FIG 2 is a perspective view from
bel ow of the socket 1. First, the general structure of the socket will 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 rectangular 10 opening
68, a netallic reinforcing plate (hereinafter, sinply referred to as
"reinforcing plate"”) 10 attached to the underside of the housing 2, and a
| ever 12 Wekopatkyge sspport el dycatmsipusd g 2imat tdmdsiigerndf of ddeond end
6 thereof. The |l ever 12 serves to | ock (engage with) the 15 free end of
t he coverimeebeioB. witie dwukthgo@ckasge clinsted uthem-diyn ,a aretttdifgulZaris r ane
body, that is, an outer housing 3, and an inner housing 120 (see FIG 4
and FI G &)petspdbet descrideditat ereldefat arfee snmertall 200 in FIG 1 denotes
an LGA package 20 which is placed on top of the housing 2 and | ocated
within the openiaiy 68hef ddreerzdvestmenbere8.ofRetberisugied FvGLL1 be t he LGA
package 200 is pressed agai nst the upper surface of the housing 2 by the
cover SrentescBilaad tvheh ebyferdmed rical1§. connethedsdaked] €lctaampcigaact s
(not shown) of 25 the housing 2. The lever 12 is secured in position by an
an insulative housing 2 molded from resin or the like
(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 having therein a rectangular
10 opening 68, a metallic reinforcing plate (hereinafter,
simply referred 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
15 free end of the cover member 8. The housing 2 1is
constituted by a rectangular frame body, that is, an outer
housing 3, and an inner housing 120 (see FIG. 4 and FiIG. 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. Referring to FIG. 1,
the LGA package 200 is pressed 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
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20 interlocking protrusion (interlocking portion) 14 of the reinforcing
plate 10. As shown in '"FIG 2, the reinforcing plate 10 is a rectangul ar
pl ate which includes a large rectangular 5 opening 16 at the center
t hereof 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
al ong the perineter of the housing 2 or outer housing 3. In FIG 2,
ref erence nuneral 128 denotes 10 cavities formed within the inner housing
120 for the purpose of accommobdating electric contacts (not shown). In the
followi ng, a detailed description will be given regarding the outer
housi ng 3ivbasiockingg pred iedsnng (2ntew tdckaier paceitn) FIIGS. o8A tHied 3B
FIGS. 3A and 3B 15 respectively illustrate a perspective view from above
and a perspetoruenygipehateohdbel ow of the outer housing 3. The outer
housing 3 is shaped in the formof a rectangular frame having a centrally
di sposed rect dagukapwopeim n§182, 2.andha pasinfofrsiperedlapartlyibndyi cal
shafts 26 is formed 20 at the first end 4 thereof The cover nenber 8
ment i onedcreabaneguilsrpi potakl ywimght ed ntcd udes cy | ndrdigsal sdetfarsy@Zlear  Each
shaft 26 has a flat notch or receiving seat 24 in its top portion. Gaps 28
verti cal | yperiegdi h§ tAtoughet heenteer botseénf 2513 exteerddsned dthdortions
bet ween the respective shafts 26
reinforcing plate 10 is provided on the bottom surface 11
(FIG. 3B) of an outer housing 3 so as to extend
substantially along the perimeter of the housing 2 or outer
housing 3. In FIG. 2, reference numeral 128 denotes
10 cavities formed within the inner housing 120 for the
purpose of accommodating 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 perspective view from above and a
perspective view from below of the outer housing 3. The
outer housing 3 is shaped in the form of a rectangular
frame having a centrally disposed rectangular opening 22,
and a pair of spaced apart cylindrical shafts 26 is formed
20 at the first end 4 thereof. The cover member 8 mentioned
above is pivotally mounted to the cylindrical shafts 26.
Each shaft 26 has a flat notch or receiving seat 24 in its
top portion.

Gaps 28 vertically extending through the outer housing

25 3 are formed at portions between the respective shafts 26
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21 and the opening 22, one for each portion. Wiile details are described

bel ow, these gaps 28 are provided for attaching the cover nenber 8. A pair
of generally rectangul ar convex surfaces 30 separated from one another 5
is also formed between the pair of shafts 26. A recess, that is, a
receiving seat 32 which is open upward and outward is forned 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 38amdiether mp@ndhg B3,h shdesoel eseh twoittieosecoltiérd dtafllishe out er
housing 15 3. The hollow 36 is forned deeper, while the hollow 38 is

formed shaté owesscABegt angidwr offesdang gbd s JOrmadt  lpetoneieied hedrol | ows
36 and 38 for accommodating therein a |ocking portion 15 of the |ever 12
(FIG 1) atfathshapethe greower 4demibdch &xt ends periat | elf t gyenarsdrl wal | 42
and is 20 open downward, is formed so as to communicate the opening 40 and
the hol | onscB88nqntha B8cotbex! everat2si i sposested fhom ohies dhstraped
groove 44. Sidewalls 46 and 48 extend between the first end 4 and the
second engds 6a1BpotAditidty WelWweserd 7tiaadpd9rang faramds 26. al @éngrddess

sidewal | s 46 and 48, respectively. The
that is, a receiving seat 32 which is open upward and
outward is formed 1in each convex surface 30. These
receiving seats 24 and 32 are at the same height 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 thickness of the outer housing 3 is
formed.
Vertically extending hollows 36 and 38 are formed on
both sides closer to the second end 6 of the outer housing
15 3. The hollow 36 is formed deeper, while the hollow 38 is
formed shallower. A rectangular opening 40 is formed
between the hollows 36 and 38 for accommodating therein a
locking portion 15 of the lever 12 (FIG. 1). A U-shaped
groove 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. The 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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22 protruding wall 47 is continuous, while the protruding wall 49 has a
notch 50 formed in the mddle thereof. The interlocking protrusion 14 of
the reinforcing plate 10 nentioned above is disposed within this notch 50,
and the 5 details of the nounting manner will be described |ater. A groove
52 which is open dowward is forned near the U shaped groove 44 to extend
along the rear wall 42, as shown in FIG3B. Projections 58, 58, 59, 59
which are spaced apart fromone another and extend 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 upward-facing step 23 is formed within the opening
22 of thepeutendbayswanl 343l Dagecoieinnnes, wethileitiod et ruwpierd npl22. Wiile
the details are described later, the 15 inner housing 120 shown in FIG 4
and FI G B9i s;n4d agednoticht It sfepm@d. iur ther , mtdeébs andergrodoves Bk and 62,
which extend respectively along the sidewalls 46 and 48 and are open
upward, aietéeloedihg thetshcdiuid y laf bhe wdpenivegnF2rcdmg i psate tie
sidewal | s 46 and 48. These cl earance 20 grooves 60, 62 receive sidewalls
70, 70 of mtheiea¥ear apefberis &idmpdial desctiibethiat abtchn S0he d#mal Itdvé ng, a
description will be given regarding the inner housing 120 with reference
to FIG 4dedndlikl 6f $heFhGunting mapekspedililyevidasdridracabioesand 25 FI G
5 is a perspective view frombelow illustrating the
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 extend 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 upward-facing 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 opening 22
and inside the sidewalls 46 and 48. These clearance
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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23 inner housing 120. The inner housing 120 of rectangular shape is nol ded
frominsulating material such as resin, and has external dinensions that
permts the inner housing 120 to be press-fit inside the inner wall 21 of
the 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 fornmed in the bottom surface 126
of this package receiving part 124. A large nunber of <cavities 128 to
accomodat eneketiouisd ngoritZzzt s (Chet istmawn)howsind ol #€d dfn meatetndwlgpat t er n
on the bottom surface 126 15 except this opening 130. FIG 4 shows only a
part of tbRapeayktinesdé@8frém fashlahiOnevestetirwl cavilt ies 128irgr eand or ned
substantially all over the bottom surface 126 except the opening 130. As
shown in Rk& exteenatheibentamnsurhate pefrntihe ithrerin2d Housiimg 1200 an
downwar d- faci ng step 132 is provided along the four sides or around the
entire pecbpher prekstieti nnerdehahs Agnt20wallie 2dowrinertte fgoimigtah 132
abuts against the upward-facing step 23 when the inner housing 120 is
posi t iDnedfwithlei mutee: apeningy 22. of Théeioueer hhassngg 13202%awenin onedl above
In addition, rectangular holes 134 and
top portion a package receiving part 124, which is defined
by an outer peripheral 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 nentioned
10 above.
An opening 130 is formed in the bottom surface 126 of
this package receiving part 124. A large number of
cavities 128 to accommodate 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 fact, however, the cavities 128 are
formed substantially all over the bottom surface 126 except
the 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
the four 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 of the outer housing 3

25 mentioned above. In addition, rectangular holes 134 and
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24 recesses 135 disposed along the outer peripheral wall 122 are forned
for reducing wall thickness to prevent shrinkage after the inner housing
120 is nolded fromresin. Reference nuneral 136 in FIG 5 denotes a
standoff to 5 maintain the spacing between the printed board (not shown)
and the inner housing 120 when the socket 1 is nmounted on the printed
board. In the following, a description will be given regarding the cover
menber 8 with reference to FIGS. 6A and 10 6B. FIGS. 6A and 613 show t he
cover nmenber 8, wherein FIG 6A is a perspective view from above and FI G
6B is a perspective view from above taken al ong another direction.
Her ei n, fosceoswenighceispodesicralpingonhea pacer | peaipdenal whélfil2$t end 4
side of the socket 1, that is, the part 15 indicated by arrow A, is
referred &pe atormednfoparddyciomg wdhe tgardkreocatied mprevdnt sdoumkagred 6 si de
(see FIG 1) is referred to as "rear part". The cover nenber 8 is forned
by stanpi agtend bradi Agnersi nghesisheetl2 nes$al mbhtleda freot anmgdiar. shape
The cover nenber 8 has a pair of 20 bearing tongue el enents 64 projecting
t her ef ronr@tetrésce f manirgdar 1 36Thiase Higar i hg denguss ekenendsdG4f arte® cur ved
downward and spaced f rom one another. Further, a holding elenent 66 is
formed mdaaytbet weka thecpagr betwbear ichg ptrangeel doarent{S1084 swvas to
project towards the front 25 direction at the |evel of the cover nenber 8.
and the inner housing 120 when the socket 1 is mounted on
the printed board.
In the following, a description will Dbe given
regarding the cover member 8 with reference to FIGS. 6A and
i0 6B. FIGS. 6A and 6B show the cover member 8, wherein FIG.
64 1s 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 1is, the part
15 indicated by arrow A, is referred to 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 metal into a
rectangular shape. The cover member 8 has a pair of
20 bearing tongue elements 64 projecting therefrom at its
front part. These bearing tongue elements 64 are curved
downward and spaced from one another. Further, a holding
element 66 is formed midway between the pair of bearing

tongue elements 64 so as to project towards the front

25 direction at the level of the cover member 8.
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25 The cover nenber 8 includes at its center the rectangul ar opening 68
into which the LGA package 200 (see FIG 1) is positioned. The opposite
edges of the cover nenber 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 formed by bending down the rear edge, and a
| ocking el ement 74 which projects downward fromthe mddle portion of this
rear wall 72 and horizontally extends in an outward direction. This 10
| ocki ng el enent 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 downwarthe Thisvés swoenmbdmt 8or cecavtissunifor ity aceggent hetleGA
package 200 when 15 the LGA package 200 is pressed against the socket 1 by
the covercoeaheul8r bpehhegf 6Bl antngwhactesde gidlopasdagehe 0l vered n
detail regarding the reinforcing plate 10 to be positioned below the
housi ng 2Frwist h Inef s epoeitdoke®. 7.Ti Goppoisste gubyespeefi wdeviewdy om
above illustrating a reinforcing 20 plate 10. The reinforcing plate 10 is
f or med bymsihBepi Bgbeardehentiend ransi rglde rsleetpagfcaretzad Harnto doWrectangul ar
shape. Simlar to the cover nenber 8 nentioned above, for conveni ence of
descripti gorma qiadd kaecd@hedsor7d.he fAtr sthendreal sipdetofof hehsocketed, that
is, the part indicated by
member 8, there are provided a rear wall 72 formed by
bending down the rear edge, and a locking element 74 which
projects downward from the 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 uniformly 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
detail regarding the reinforcing plate 10 to be positioned
below the housing 2 with reference to FIG. 7. FIG. 7 is a
perspective view from above illustrating a reinforcing
20 plate 10. The reinforcing plate 10 is formed by stamping
and bending a single sheet of metal into 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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25 arrow B, is referred to as "front part”, and the part 26 | ocated on the
second end 6 side (see FIG 1) is referred to as "rear part". Al four
si de edges of the reinforcing plate 10 are bent up to forma front wall
76, rear wall 78, and sidewalls 80 and 81. 5 The front wall 76 has four
general ly L-shaped retaining elenments 82 which project upward and are bent
inward. The respective retaining el ements 82 are spaced apart from one
anot her and di sposed so as to correspond with the receiving seats 24 and
32 nentioned above. Each 10 retaining elenent 82 has a sufficient height to
accommodate the edge of the front part of the outer housing 3. The
si deval | B8cased osnedhtosexbadd end tthes fdon{seeaFidir étt ien redferies
reinforcing plate. in an upper edge 84 of a sidewall 81, the interlocking
protrusi ofio 14si sréernpdriS. i nhegr @abby shekewidgksatofa thesiteiof coarimgspondi ng
to the foregoing notch 50 of the outer housing 3 so that the interlocking
protrusi opldde ext entls batenad | yo tomar ds frmnt exdler i1, imeaar daldctiton
substantial ly perpendicular to the surface of the sidewall 81. The
downwar d- faei agdewsf rees®fad 8he interlocking protrusion 14 is concavely
curved in order to make the lever 12 hard to renove therefrom when the
| ever 5's engagete W fhothe waller| aeki ngapr of ousi ogebéraAd ymerdi-idregeedbove,
the reinforcing plate 10 has the rectangular opening 16 fornmed at the
center thegeg8fning elements 82 which project upward and are bent
inward. The respective retaining elements 82 are spaced
apart from one another and disposed so as to correspond
with the 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 direction
of the reinforcing plate. In an upper edge 84 of a
sidewall 81, the interlocking protrusion 14 is formed
15 integrally therewith at a position corresponding to the
foregoing notch 50 of the outer housing 3 so that the
interlocking protrusion 14 extends laterally towards the
exterior in a direction substantially perpendicular to the
surface of the sidewall 81. The downward-facing surface of
20 the interlocking protrusion 14 is concavely curved in order
to make the lever 12 hard to remove therefrom when the
lever is engaged with the interlocking protrusioh 14,
As mentioned above, the reinforcing plate 10 has the

rectangular opening 16 formed at the center thereof.

25 Notches 87, 88 corresponding to the projections 59, 58 of
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25 Notches 87, 88 corresponding to the projections 59, 58 of 27 the outer
housing 3 are provided at the front and rear edges of the opening 16. The
projections 59, 58 are adapted to mate respectively with the notches 87,
88 such that the relative positional relationship between the 5
reinforcing plate 10 and the cover nenber 8 is established. A
shaft-supporting portion 90 for pivotally supporting the lever 12 is
provi ded 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
el ement 9fhef oumed dmoudingi devaatd Btosidedhati nghan finendr t @ad Ursldgpe. The
shaft-supporting el ement 92 has therein an aperture 94, while the
shaf t - suppagéé N el enentoPénhas tliter ei MTisd ot @ ctdfonshl bhg shhpeéren t he
vertical direction (only one of 15 which is shown). The aperture 94 and the
sl ots 98 adaoped atbvely esaespeat icigaming fidre suppones n§7t €8l eveh 12
(see FIG 1 and FIG 2). A tongue elenment 102 is formed near the shaft-
supporti nghet enené 96e byt twd t | pgs At pord 1 oncadffa tt e divitpt oe2@esur ftdxse 100
and bending this portion up. The tongue el ement 102 is adapted to support
from Bnderacarbraingtaryte shafand {semFEi1GnGibaf & he leatabliisd@d.ed into
the slots 98. The rear wall 78 has projections 104 which are spaced apart
from one anot heers etk e tuipwarnghr tes 80 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 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-supporting element 96 has therein slots 98
of oblong shape in the vertical direction ({only one cof
15 which is shown). The aperture 94 and the slots 98
cooperatively serve as a bearing for supporting the lever
12 (see FIG. 1 and FIG. 2).
A tongue element 102 1is formed near the shaft-
supporting 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 projections 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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25 projections are positioned to mate wth nmounting slits (not 28 shown)
formed in the groove 52 of the outer housing 3 nentioned above. Wen the
reinforcing plate 10 is attached to the outer housing 3, the front part of
the outer housing 3 is held by the retaining elenments 82 di sposed at
front, 5 and the projections 104 are pressed into the above- nentioned
mounting 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 nmounting slits of
the 10 outer housing while partially heat-softening the nounting slits
104. I n theofin) | ddmgd aidetidid edrdeseriil i of withé batgirvehousegar & ng t he
|l ever 12 with reference to Figure 8. Figure 8 is a perspective view of the
| ever 12.m@&heibewéraldvés 1Bhéornme byiheork gy kgl net atitiach@d e, and
conprises rotary shafts 13 which are spaced apart from one another and
support edtbythbeoshat t hsuppogt 3 ngtiper fiamt: 9810 ¢hethe eiuifear dimpigiaat e 10,
a crank portion, that is, a locking portion 15, which is disposed between
the rotarg shafiied dldR0clandraisphacedebenbntespecditsposke redt dryorshafts 13,
and an actuating portion 17 for rotating the rotary shafts 13. The
act uatd ngapdarttha lgro$ebendtnat 8041 ghte angtessed h imespedie t @bdwerot ary
shafts 13 in substantially the same direction as that in which the | ocking
portion lhehsioned mounting 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 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 spaced apart from one another
and supported by the shaft-supporting portion 90 of the
reinforcing plate 10, a crank portion, that is, a locking
portion 15, which is disposed between the rotary shafts 13
20 and displaced with respect to the rotary shafts 13, and an
actuating portion 17 for rotating the rotary shafts 13.
The actuating portion 17 is bent at a right angle with
respect to the rotary shafts 13 in substantially the same

direction as that in which the 1locking portion 15 is

25 located. Further, the tip region of the actuating portion
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25 located. Further, the tip region of the actuating portion 29 17 is
turned up into a U-like shape in order to forma U shaped portion 17a for
ease of actuation by a finger. In the following, a description will be
given regarding the socket 1 made up of a conbination of the 5
above-nenti oned 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 the cover
menber open. Referring to FIGS. 9 and 10, the LGA package 200 is placed 10
on the inner housing 120. Also referring again to FIG 1, the cover nenber
8 has thelbedsitgriengue eheneat §-64kei mdertced i mmdathetgapor8 af Uthe outer
housing 3, and a holding el enent 66 di sposed between a pair of the convex
sur f aces Shapekb phasirbdata Mgt ergee ofl ememes 164 bive asifiidablky di sposed
around the shaft 26 and pivotally support the cover nenber 8, while the
hol di ng el enmenth 66:lies | foht ewihet ween tdescrdgriniex surflaicesb80, g30eat a edge
of the outer housing 3 and suppresses the novenent of the cover nenber 8
towar ds tieg@20didig eehieorsagkathi th rtave copero fireabeon® ihaltlionouet f £dm t he
gap 28. The inner housing 120 is disposed within the opening 22 (see FIGS.
3A and 3Bb@fe-tientoiteyd homgioreRs wAttht hiefetdemee thee FdfGor @mandi 6R&d
cl earance grooves 60, 62 are not covered by the inner housing 120. They
are adaptesl. FIG. 9 is a perspective 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 inner housing 120. Also referring again to FIG. 1,
the cover member 8 has the bearing tongue elements 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 pivotally support the cover member
8, while the holding element 66 1is located between the
convex surfaces 30, 30 at a edge of the outer housing 3 and
suppresses the movement of the cover member 8 towards the
20 direction in which the cover member 8 falls out from the
gap 28. The inner housing 120 is disposed within the
opening 22 (see FIGS. 3A and 3B) of the outer housing 3.
At this time, the aforementioned clearance grooves 60, 62

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

25 to respectively accommodate the sidewalls 70 of the cover
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25 to respectively accommodate the sidewalls 70 of the cover 30 nenber 8

when t he cover

menber 8 is closed. As clearly shown in FIGS. 9 and 10,

t he

reinforcing plate 10 is disposed on the bottom surface of the housing 2,

and the
position
FIG 9,
position
attached
| ocat ed

via the shafhbe?68 Wote tiatcdher rredrabant ) 1ielehesdd. 82 al so serve as a
stopper which limts the rotation range of the cover nenber. It is clearly
shown that therd egeea#tPyi shpwwotial | yIGA5 Suppat t 0, by hieheresivaffdr=cisupporti ng
92, 96 of the reinforcing plate 10. The |l ocking portion 15 is in a
positi on phete 1beitodkspgs@drdn othd Sodistahn semglagesl ¢ orhe thweudioukidhg

74 of the cover nenber 8. That is, the lever 12 is designed to

el enent

el enent

interl ocking protrusion 14 of the reinforcing plate 5 10 is

ed within the notch 50 of the outer housing 3. As can be seen from
the four retaining elenents 82 of the reinforcing plate 10 are

ed within the receiving seats 24, 32 of the outer housing 3 and

to the housing 2. Especially, the retaining elenments 82 10

within the receiving seats 24 are engaged with the cover nenber 8

rel ease thadenpageneatleckhng her20recovet Tvkenberti8e wheim fdweciact yalta ey

portion

17 of the lever 12 is raised. The LGA package 200 has a raised

portidn 202 wkipbsisiogederathincongl emertt a5y of tthe espeet Houtirey apeni ng

68, and

10

15

20

25

a flange 204 which extends about the circunference of the
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
te the housing 2. Especially, the retaining elements 82
located within the receiving seats 24 are engaged with the
cover member 8 wvia the shaft 26. Note that the retaining
elements 82 also serve as a stopper which limits the
rotation range of the cover member.

It i1s clearly shown that the lever 12 is pivotally
supported by the shaft-supporting element 92, 96 of the
reinforcing plate 10. The locking portion 15 is 1in 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
cover member 8 when the actuating portion 17 cf the lever
12 is raised.

The LGA package 200 has a ralsed portion 202 which is
generally complementary with respect to the opening 68, and
a flange 204 which extends about the circumference of the

raised portion 202. The raised portion 202 is sized such
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25 rai sed portion 202. The raised portion 202 is sized such 31 that the
rai sed portion can be received in the opening 68 of the cover nenber 8.
When the cover nenber 8 is closed and thus placed on the housing 2, the
peri pheral edge of the opening 68 of the cover nmenber 8 presses the flange
204 5 of the LGA package 200 towards the inner housing 120. A description
w Il 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
menber 8 is |ocked by the shaft 26 and the | ocking portion 15 of the 10
lever 12 and in turn presses the LGA package 200. At this time, the force
appl i ed tthathetheverii@di postppor ted e treceistexd tizupher PPARIBEeENt s 92,
96 of the reinforcing plate 10. As the first end 4 side of the reinforcing
plate 10 8 tlkagagedrwnehbehke 8shafithe?6 tWie tteveut eenbheusfngs3clogedls
housing 2 is held supported as a whole by the rigid nmetal cover nenber 8
and the raidfohasnglplcate di0. tiecbpdshgby 2, tiHee doewnieherdbr edgead@ded by
t he housing 2 pressing the LGA package 200 is supported by the reinforcing
pl ate 10, tamdopénene 6% @f acie cabter menpessibidiassasf tdef drivadicod0df t he
20 housing 2. Hereinafter, a second embodi ment of the present invention
Wl Be expl eheedGhpackafer 2t etewr @Gtk trmer|hQusigg HRE -l ar gest
di fference of the second enbodinment fromthe first enbodinent is that the
reinforcing pllatdescription 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 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 end 4 side of the reinforcing plate 10 is
engaged with the shaft 26 of the outer housing 3, the
15 housing 2 is held supported as a whole Dby the rigid metal
.cover member 8 and the reinforcing plate 10. Accordingly,
the downward force caused by the housing 2 pressing the LGA
package 200 is supported by the reinforcing plate 10, 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 reference to FIG. 11 to
FIG. 19. The largest difference of the second embodiment

from the first embodiment is that the reinforcing plate

25 disposed on the bottom surface of the insulative housing is
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25 di sposed on the bottom surface of the insulative housing is 32 fornmed in
two nenbers. FIGS. 11A to 11E and FIGS. 12A to 12D illustrate an outer
housing. FIG 11Ais a plan view, FIG 11Bis a left side view, FIG 11C
is aright side view, FIG 11Dis a front view, and FIG 11E is a rear
view. FIG 5 12A is a bottomview, FIG 12B is a sectional view taken

along line 12B-12B in FIG 12A, FIG 12Cis a sectional view taken along
line 12C-12C in FIG 12A, and FIG 12D is a sectional view taken al ong
line 12D-12D in FIG 12A. A housing of a socket 300 (see FIG 15) of the
second 10 enbodinent is constituted by an outer housing 303, and an i nner
housi ng 120rmbiichni swibohenesfersas tR1AS USER i ot he@E hRhdstIE€Sbodi2derito  Since
t he inner housing 120 has been described earlier, description and
illustratipp theueotaseeanoputeedhohniaddit iFag,. 4 lGover avgritzer Ak, ever
used in the 15 second enbodi nent is sanme as the cover nmenber 8 and | ever

12 used i pItheiriBrss enbeflt nebtle antewno FLG L hEXC desca i ptdlon siwid |vieergi ven.
However, if necessary, the sane reference nunerals as those used in the
first enbpdGoenipaie dsedohorviexpl amatfom. Thiisis va tihedherisarbst &G al
simlarity of the 20 outer housing 303 and the outer housing 3 of the first
enbodizrent 2ian i rd, bdbeoh olvhiew, ngIdes Adfptionadealcs iaenl wien ttakdre
differences fromthe outer housing 3. As shown in FIGS. 11A to 11E and
FIGS. 12Aatend2Dinepr o2B+02Bginaldis.3472and F349, ¥Athisf awhsedtextahds from

: view taken along line 12C-12C in 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 embodiment is constituted by an outer housing 303, and an

inner housing 120 which is the same as that used in the

first embodiment. Since the inner housing 120 has been

described earlier, description and illustration thereof are

omitted. In addition, a cover member and lever used in the

15 second embodiment is same as the cover member 8 and lever

12 used in the first embodiment and no further description

will be given. However, if necessary, the same reference

numerals as those used in the first embodiment are used for

explanation. Thus, with the substantial similarity of the

20 outer housing 303 and the outer housing 3 of the first

embodiment in mind, the following description deals mainly

with the differences from the outer housing 3.
As shown in FIGS. 11a to 11E and FIGS. 122 to 12D,

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

25 first end 304 to a second end 306 of the outerxr housing 303,
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25 first end 304 to a second end 306 of the outer housing 303, 33 are
formed at each upper edge of the lateral portions of the outer housing
303, one on each side. G ooves 438 and 440 are respectively forned 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 conmunication wth
grooves 439 and 441 di sposed at the bottom of the outer housing 303. An
arcuate interlocking portion 444 having an upward- facing rib 442 is fornmed
in each lateral portion on the 10 first end 304 side. An arcuate
interl ocking groove 446 is forned within each arcuate interlocking portion
444, A raief bocinag platea@ilOugsee G ©3 darte Fla&teda) pestipbedofl ater is
fitted in these grooves 438, 440 and the arcuate interlocking grooves 446,
t he det aitise obutair chousihgh8085 descrdirberhdhateidel n GanﬂUﬁBcégﬁo@mﬁth a
U-shaped groove 344 provided in the bottom surface on the second end 306
side of t440outrer hespengiBOBy Slwtmedi4Beldd9 and fateed salorg ttderun in
the front-rear direction of the outer housing 303 and vertically extend
t hrough thecombétndousihg 303, 2@9The 2 otamdi9e hasea AopehF4S0 d@Edn t owar ds
the side direction. Here, as for the front-rear direction, the first end
304 sisde sinels¢ hgrsecondi 2hdaB06440 dere nedd @ ctlitve L arien rewpeugticadiypnt aken as
"front" and "rear" sides, for convenience.

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 interlocking groove 446 is
formed within each arcuate interlocking portion 444. A
reinforcing 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 in the front-rear direction of the outer housing
303 and vertically extend through the outer housing 303.
20 The slot 449 has a notch 450 open towards the side
direction. Here, as for the front-rear direction, the
first end 304 side and the second end 306 side in FIG. 1lA
are respectively taken as "front" and "rear" sides, for
convenience.

25 The outer housing 303 is provided with openings 322
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25 The outer housing 303 is provided with openings 322 34 and 340, a shaft
326, a gap 328, and .a notch 350, all of which are simlar to those in the
first enbodi nent. They have been described in connection with the first
enbodi nent and no further description will be given thereon. 5 In the
followi ng, a description will be given regarding the netallic reinforcing
pl ate used in the socket of the second enbodinent with reference to FIGS.
13Ato 13E and FIGS. 14A to 14E. This netallic reinforcing plate is
formed by two nenbers. First, one netallic reinforcing 10 plate (netallic
reinforcing menber) 310a di sposed within the groove 440 of the outer
housi ng 388dwWBKEP,be ddsdit b¥h, wikt bapeB@Bencad & Pr@sch 13A0t 0213E0fF| GS.
13A to 13E illustrate the one reinforcing plate 310a. FIG 13Ais a plan
vi ew, Fl Gvhi8B hgeasfimodbrvitew thRs@ WBCthe Aibett embo8ipealw,. FITBevi3D is a
rear view, and FIG 13E is a side view taken along arrow 13E in FIG 13B.
Not e t hathafeontenidascribedaln vi@wieceien with Hike comsiktenbradimandl y used
for convenience, and not corresponding to the front view, rear view, etc.
of the ouéed housiungh&03dshowp ok 'GSl L 2ke teivel tExedthe rei nforcing
plate 310a is formed by stanping and bending a single sheet of netal into
an el dngat ed shapetheThdolémfiopei ng pl deecBiPaligonprisds Hemidivedl | 452
received in a groove 440, and a bottomwall 454 received in
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 outer housing 303 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 arrow 13E 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 housing 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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25 the groove 441. An extension 456 which is deflected to 35 extend in the
right hand direction is forned in the bottomwall 454 on the second end 306
side (see FIG 11A). The extension 456 is provided with a shaft-supporting
el enent 396 to be pressed into and engaged with the slot 449. 5 The
shaft-supporting el ement 396 has a U shaped slot 398 for pivotally
supporting a lever 12 (see FIG 15). An arcuate interlocking el enent 458
to be engaged with the arcuate interlocking groove 446 is fornmed 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 prot endeddmanneéheatriie heper dedgetdfon tike fmaimedialnl W52 ottt o mate
with the notch 350 of the outer housing 303. In the follow ng, a
descripti @alw ld54berrgi Mexn sébondgendi i & heida héseaetalli d 1Aei.nf dPled ng
plate (netallic reinforcing nenber) 310b to be received in the groove 438
wi th ref eeaneastionFl4Gs. idAptrovid&l KLES. aldshdc-dsippodtiust ratenemhle ot her
reinforcing plate 310b. FIG 14Ais a plan view, FIG 14B is a front view,
FIG 14C i3®6athobeopra2@sedewntbl Endldbgaged weth vhewslandif¥G 14E is a
side view taken along arrow 14E in FIG 14B. Note that "front view',

"rear ¥iew', erhe ishaffhi-suppbtrexhgared ememel y3¥sedabor Woshapwdenskotand do
not correspond to the front view, rear view, etc. of the outer housing 303
shown in BI9@S.fak2Ahitvwtally 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 following, a description will be given

15 regarding the other metallic reinforcing plate (metallic

reinforcing member) 310b to be received in the groove 438

with reference to FIGS. 14A to 1l4E. 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. in this context are merely used for

convenience, and do not correspond to the front view, rear

view, etc. of the outer housing 303 shown in FIGS. 12A to

25 12D.
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25 12D. 36 The reinforcing plate 310b conprises a main wall 453 to be
received in the groove 438, a bottomwall 455 to be received in the groove
439, and a shaft-supporting elenment 392 disposed facing the nmain wall 453
and projecting fromb5 the bottomwall 455 at the end thereof. The upper
edge of the shaft-supporting elenent 392 is nade higher than the upper
edge of the main wall 452 such that the shaft- supporting el enment 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 el ement 459 to be engaged with the arcuate fastening
groove 446 i s Ther nesiratondiecerpl afe t Ae0b meonpwalkkes452 ronin heatl déS8pposite
the shaft-supporting elenment 392. These reinforcing plates 310a, 310b are
both 15 nounbedrecetihedundetdiedgrobvehd 38ut er housdmgv8DB €95 s0pP6rt the
outer housing 303 fromunderneath for reinforcement. In the follow ng, a
descri ptimcantdd ben gtvengroegar dBAg &hé socket t360ppbrithagsedengnt
enbodi ment which is 20 constructed of the aforenenti oned conponents with
reference3d3d & &§SosdFAfhoia§DEhEl @ailt varid M afd BrG3ecibadgt dre8D
illustrate the socket 300. FIG 15A is a plan view, FIG 15B is a front
vi ew, 5F1 Ghd 36 tsorm salk 458watakka ahdngheaepbw 138eofupFEG. B84, odnd FI G
15D is a side view taken

the shaft-supporting element 392 is made higher than the

upper edge of the main wall 452 such that the shaft-

supporting element 392 can be pressed into and locked by

the slot 448. The shaft-supporting element 3%2 has a U-

10 shaped slot 394 for pivotally supporting the lever 12. An
arcuate interlocking element 459 to be engaged with the
arcuate fastening groove 446 is formed at the end of the
main wall 452 on the side opposite the shaft-supporting
element 392. These reinforcing plates 310a, 310b are both

15 mounted on the underside of the outer housing 303 to
support the outer Thousing 303 from underneath for
reinforcement.

In the following, a description will be given
regarding the socket 300 of the second embodiment which is

20 constructed of the aforementioned components with reference
to FIGS. 15A to 15D, FIG. 16 and FIG. 17. FIGS. 15A to 15D
illustrate the socket 300. FIG. 15A is a plan view, FIG.
15B is a 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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25 along arrow 15D of FIG 15A. FIG 16 is a bottomview of 37 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, FIG 16 and FIG 17, an inner housing 120 and
an LGA package 200 are onmtted. 5 As best shown in FIGS. 15C and 15D, the
uni que feature of the second enbodinent is that the reinforcing plate
formed by two nenbers 310a, 310b is attached to the outer housing 303 from
its side to its bottom That is, it is inportant that the outer housing
303 is supported from 10 underneath by the reinforcing plate nmenbers 310a,
310b. The lever 12 is pivotally supported by the shaft supporting
el ements 896 andk892300.t hElGei Afolei Agspatenadnivéey IF0&heas@ckEtb. In
the sane way as in the first enbodi nent of the invention, a | ocking
el enent 74p0f thhencavengnidber 18 157 sid ccked byAt heIhodKiGsg podtilon 15 of
the lever 12, as shown in FIG 17, when the cover nenber 8 is closed. The
manner theIGa dear eng tBIGue 164 oént henrcovehoweiber Bhages &t RGhe outer
housing 303 is the sane as that of the first enbodinment, and is not
det ai | ed heckage 200 art¢ hemsecond enbodi nent, the reinforcing plate 310
formed by two reinforcing plate nenbers 310a, 310b is designed to be
mount &d on t hehsuriskestsi sleovaf 1heF 068 erl Shoust nigh RO Heorurhisiull igatheout er
housi ng 303 between this reinforcing plate 310 and the cover menber 8.
Accor di ngby, the second embodiment is that the reinforcing plate

formed by two members 310a, 310b is attached to the outer

housing 303 from its side to its bottom. That is, it is

important that the outer housing 303 is supported from

10 underneath by the reinforcing plate members 310a, 310b.

The lever 12 is pivotally supported by the shaft supporting
elements 396 and 392 of the reinforcing plate members 310a
and 310b. In the same 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 lever 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 wunderside 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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25 there is practically no possibility of deformation of the 38 housing 302
i ncludi ng the inner housing 120 when the LGA package 200 i s connected
thereto. Considering that the force exerted to the housing 302 when
connecting the LGA package 200 is substantially supported by two sides 5
extendi ng between the first end 304 and the second end 306, it is
concei vabl e that even the second enbodi nent can adequately arrest
deformation. Further, in accordance with the second enbodi ment, wei ght
reduction is achi eved because such reinforcing plate does not extend
entirely about the 10 circunference of the bottom of the housing 302.
Her ei naf t eousanghi3Rd enbddidierg e t hanpredentsinionviedft i shemi thebd:@xpl ai ned
with reference to FIG 18A to FIG 21C FIGS. 18A to 18D illustrate a
socket 50pacheger didg to tchanduted erboditent . FIGidsang ahakddehd ew, 15
FIG 18Bis a plan view, FIG 18C is a partially broken away view seen
from anot hercsi @eerard FdG ti8Dhpgsanfyr G2 whew cFhESctigad thelJBA
illustrate a nmetallic reinforcing plate (netallic reinforcenent piece) of
t he sockepathafeGS20018As18BubEIGNti0Alys &uprarr teidewbFl GwoloBides side
view 20 seen fromone side, FIG 19Cis a view seen fromthe other side,
FI G 10D éestanpganti bétseeni ohal fvrew ¢afedl4l ang thaeseqoud 9ed iHH G 19A
FIGS. 20Ato 20Gillustrate a cover nenber used for the socket 501. FIG
20A is a ptanisi emnceflM@b120Bthata eean Wlewy, sElcGnd20enbedamegntw &&en from
one

adequately arrest deformation. Further, in accordance with

the second embodiment, weight reduction 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. 18A to
FIG. 21C. FIGS. 18A to 18D illustrate a socket 501
according to the third embodiment. FIG. 18A 1is a side view,

15 FIG. 18B is a plan view, FIG. 18C is a partially broken
away view seen from another side, and FIG. 18D is a front
view. FIGS. 192 to 19FE illustrate a metallic reinforcing
plate (metallic reinforcement piece) of the socket in FIGS.
18A-18D. 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-1%e 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. Z20E
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25 side, FIG 20D is a view seen fromthe other side, FIG 20E 39 is a
sectional view taken along line 20E-20E in FIG 20A, FIG 20F is a front
view, and FIG 20Gis a sectional view taken along |line 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 21A
is aplan 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 housing 505 acconmodated in this reinforcing plate 510, a cover
menber 508 ahsebtisnpl voiabl yakeuneédngt lanfe rAE-eHiE ofn t KeG. r @D Af orci ng
plate 510, and a lever 512 for locking the cover nenber 508. A cavity 544
(see FI GFIZLAR2MH ides 1frdwusyingw 50onandlan L@A packagectignfse¥ifG  26)
are omtted fromFIGS. 18A-18D for clarity. The lever 512 is pivotally
support ectatera skcomdlénd HOGHOG eimf LG n@O02pl at EIGS0, 2d@posdt 81€he fir st
end, and adapted to engage wth a |ocking elenment 574 which is positioned
at a freelRfisithitaf tdre covenlaehber BOB8swhen ttherhousifhgrb05sigpdlyosed by
t he cover nenber 508. The socket 501 of the third enbodinent is different
from the mwffrenehticored YHowtinyid Sécond eanifodi mbet soickett BAL .t h&L&over
menber 508 is directly engaged with the
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. 182 to 18D, a socket 501
10 comprises a reinforcing ©plate 510, a housing 505
accommodated in this reinforcing plate 510, a cover member
508 which 1is 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
pivotally supported on 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 the cover member 508.
The socket 501 of the third embodiment is different
from the aforementioned first and second embodiments in

that the cover member 508 is directliy engaged with the

25 reinforcing plate 510 without the intermediaxry of the
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25 reinforcing plate 510 without the internmediary of the 40 insulative
housi ng 505. This avoi ds undue bending stresses wth respect to the
i nsul ati ve housi ng 505, whereby the possibility of deformation of the
i nsul ative housing 505 is reduced. The details of this engagenent
relationship will 5 be described |later. Here, no further description wll
be given on other structures simlar to those of the aforenentioned
enbodi ments. In the following, a description will be given regarding the
reinforcing plate 510 in detail with 10 reference also to FIGS. 19A-19D.
The reinforcing plate 510 is a generally rectangular plate having therein a
rect angul ansopehivng BdGsiandshas wEhls 502 d503ndurl beyidigvhl4'ErssR Y 5074,
507b) around its entire periphery along the four sides. Supporting
portions §08haned$FeET oro15hesi votail gt supphrcnisigat 03 eveheseRvartérd or med
in one piece wth the wall 502 so as to project therefrom by bending
t hese suppostibglpoyt odnde S0dmanton 06t | tivgar thswbdtivomausingalls 562, The
supporting portion 506 conprises a plate portion 506a bent inward and
ext endi ngradaygefit omThiee dedlali 120 oB0Zh isn cereg aygmpovtt | vyl atoimgueh et eneht 518
(see FIG 18C), which is bent at the side part near the tip of this plate
506a, J or bsupeewctriibgd Heteat.ar yHehaf t nor duatablry Segspebtadn porlt dvd 513 of
the | ever 512. This supporting tongue elenent 518 has an arcuate portion
518a whi chiveoperat e>ther structures similar to those of the
aforementioned embodiments.
In the following, a description will be given
regarding the reinforcing plate 510 in detail with
10 reference also to FIGS. 192-19D. The reinforcing plate 510
is a generally rectangular 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
wall 502. 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

41



25 with the plate portion 506a to support therebetween the 41 rotary shaft
513. Further, the other supporting portion 504 conprises a plate portion
504a which is bent and extends away fromthe wall 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 enment 504b which
extends obliquely dowward fromthe plate portion 504a. The pressing
tongue el enent 504b is for preventing a cranked | ocking portion 515 (see
FIG 18B) of the lever 512 10 to drop out towards the |eft hand direction
of FIG 18B. That is, when the |ocking portion 515 of the lever 512 is
likely tordtapyosthatfefiward of FIG 183, the side surface 515a of the

| ocki ng portion 515 cones into abutnent against the pressing tongue

el ement 504b andrtHecksthefsviasd dBppoveient poftibe POékicegprpdseisor 515. A
rectangul ar opening 509 disposed between both supporting portions 504 and
506 servesats poeteanahtéaf ehitheikobkinhgaekemiensds apfvt Heoncdre nenber
508 when the | ocking elenment 574 is | ocked by the |ocking portion 515 of
the | everws12. 520 knmEL&r tO®Athenpilhdel gbtrthand 56fat. he AsaldesBOBhawrst op
wal | 521 is provided along the extended |line fromthe wall 502. The
functison of tHEGst dPaakhd52816i | 1192, deder i begpobeliow wehtied erxdifce to
FIG 18B. Referring to FIGS. 18A to 18D, the cover nenber 508 is closed
and the | éueth5%2 ¢emprises a pressing tongue element 504b which

extends obliquely downward 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 portion 515 comes into abutment against
the pressing tongue element 504b and blocks leftward

15 movement of the locking portion 515. A rectangular opening
509 disposed between both supporting portions 504 and 506
serves as a clearance for the locking element 574 of the
cover member 508 when the locking element 574 is locked by
the locking portion 515 of the lever 512.

20 In FIG. 192, 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 described
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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25 engaged with an interlocking protrusion (interlocking 42 portion) 514 of
the reinforcing plate 510 of the lever 512. It is necessary, however, to
rel ease the engagenent between the |ocking portion 515 and | ocking el enent
574 and open the cover nenber 508 when attaching the LGA package 592 or 5
removi ng the attached LGA package 529. At this tine, the lever 512 is
rel eased fromthe engagenent with the interlocking protrusion 514 by
novi ng an actuating portion 512a of the lever 512 in the direction
indicated by arrow A. This enables the |l ever 512 to rotate around the
rotary 10 shaft 513. Moving the actuating portion 512a causes the
di spl acengntrtabn) hdlgdhatt théd2befnbortheg sphaoetshy pdrthenlesdd T2 ¢ he
actuating portion 512a, in the direction indicated by arrow B. Therefore,
it is esseantiial nehaksaryb Bpaeecb3ltosrpieascethorcrgajadecnt bdtiweehaft
512b opposite the actuating portion 512a. Wthout this space 531, the
shaft 512khhies lehstimdct porf tom FDi Rgd niddieird retenent bBidi catdedoryn arrow B
by the stop wall 521. Thus, a larger force is required to actuate the
act uat i ngtper tioer r5 ri2aber2 G Oshivtler educehitiie tWEerlddi [pdokade tHE2 |l@wer 512
Accordingly, in this third enbodi nent, the actuating portion 512a is
di spos®d trembofmganhebtatsmsdnrgl e.GE wabkade 53haft A51Ahiisn wimder the provi de
the space 531. The angle (x 1is preferably within the range from91* to
95*, and Mewer 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 512a, in the direction
indicated by arrow B. Therefore, it is essential that a
15 space 531 is provided on a side of this shaft 512b opposite
the actuating portion 3512=a. Without this space 531, the
shaft 512b is obstructed from moving in the direction
indicated by arrow B by the stop wall 521. Thus, a larger
force is required to actuate the actuating portion 512a,
20 which reduces the operability of the lever 512.
Accordingly, in this third embodiment, the actuating
portion 512a is disposed to form an obtuse angle o with the
shaft 512b in order to provide the space 531. The angle «

is preferably within the range from 91° to 95°, and more

25 preferably within the range from 92° to 93°. At this time,

43



25 preferably within the range from92' to 93'. At this tine, 43 the angle
formed between the rotatably-supported portion 513 and the actuating
portion 512a is a right angle. That 1is, only the shaft 512b is forned in a
slightly inclined orientation relative to the rotatably-supported portion
513. 5 The aforenmentioned stop wall 521 is for maintaining the |ever 512
in an open condition. A description will be given with reference again to
FIG 19A-19D. The sidewall 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 elenment 524 is

provi ded the aahgim fhemedbbegueby ithsar dotThablghafippeuppdr iong ienement
524 has an upward-facing arcuate portion 524a for supporting the shaft
512b of tHE3 |&awverthd2acTheting apyrshaft 5528 is a5righat abbyesupfbeted by
the aforenmentioned plate portion 504a and shaft-supporting el enment 524,
and t he plat eonper tthen 566 antllar ceatferped: iion $18aiglhily dlnocdwsiethe

| ever 512 to be held rotatably with respect to the reinforcing plate 510

via the semppattanigompordionsve0dy 806, r Katatb Ihes Udpastt eshgboaft itame 5dicdewal |
507b, a rotary shaft 526 is also fornmed in corresponding with the rotary
axi s 5523rhniaigremenhéseerdotsargp shaftts B23 and 5726, mehetgoneng (fhat e 508
is pivotally supported by the reinforcing plate 510, the details of which
wi |l be deseer bell |t ean open condition.
A description will be given with reference again to
FIG. 19A-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 end 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 arcuate portion 524a for supporting
the shaft 512b of the lever 512. The rotary shaft 513 is
15 rotatably supported by the aforementioned plate portion
504a and shaft-supporting element 524, and the plate
portion 506a and arcuate portion 518a. This allows the
lever 512 to be held rotatably with respect +to the
reinforcing 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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25 Four notches (engagenent portions) 528a are formed in 44 the opposite
end edges 528 of the aforenentioned opening 516 of the reinforcing plate
510. These notches 528a are provided as the portions to which the housing
505 is nmounted by the use of a thermal pressing technique. The 5 details
of mounting wll be described later. In the follow ng, a description wll
be given regarding the cover plate 508 in nore detail with reference also
to FIGS. 20A-20G The cover nenber 508 is fornmed by stanping and bending a
sheet of metal. It has a 10 rectangul ar shape and includes a rectangul ar
openi ng 568. A locking element 574 is forned at a mddle of a wall 571 of
t he coverthenbppo508¢ amd shifes ehglgiofg Pozt RErseB8OLioB82 aPenfiogned
respectively on side surfaces 534, 535, in the vicinity of a wall 576
opposite 316 theé whel r&1hfoThend5 pdlrdaft -Sdiigagi Bgepor nobAh6305R88 &rE- shaped
shaft-receiving aperture 536 fornmed by stanping and bending on the first
si de of tgwowidiehalds 5348 Thershahs - érmpgagidghpothieonh832ingassdd Uishaped
notch 538 fornmed on the first side of the sidewall 535, and a
shaf t - r ecedwin g aper tehee &7 ¢Or pedheyrm20 pprd sicipatephahgus08a ol t he
cover nenber 508. The aforenentioned rotary shafts 523 and 526
respecét i vidtyailssef trechintniroy suichl stefdegacidiad nigatapert ures 536 and 357,
whi ch all ows the cover nmenber 508 to be pivotally supported by the
reinforcing pllate 84€. following, & 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 locking element 574 is formed at a middle of a wall 571
of the cover member 508, and shaft-engaging portions 530,
532 are formed respectively on side surfaces 534, 535, in
the vicinity of a wall 576 opposite to the wall 571. The
15 shaft-engaging portion 530 has a U-shaped shaft-receiving
aperture 536 formed by stamping and bending on the first
side of the sidewall 534. The shaft-engaging portion 532
has a U-shaped notch 538 formed on the first side of the
sidewall 535, and a shaft-receiving aperture 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 337,
which allows the cover member 508 to be pivotally supported

by the reinforcing plate 510.

25 The shaft-receiving aperture 536 is a closed aperture,
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25 The shaft-receiving aperture 536 is a closed aperture, 45 while the
shaft-receiving aperture 537 is constituted by a tongue el enent 537a
extended fromthe principal plane 508a, and another tongue el enent 537b
extended fromthe sidewall 535. The cover nenber 508 is nounted by first
engagi ng the 5 shaft-engaging portion 530 with the rotary shaft 523 of the
reinforcing plate 510, and then engaging the shaft-engaging portion 532
with the rotary shaft 526. The tongue elenment 537a is slightly inclined
toward the tongue el enent 537b to reduce the gap between both tongue

el ements 537a and 537b, 10 and thus the engagenent of the shaft-engagi ng
portion 58Rilei thet bbafotapygesahy BREerwre AT rel eaveditAdeca®be seen
fromFIGS. 20A-20G a principal surface 508a of the cover nenber 508 is
slightly tanged. eTamentsS37asepesndaghofnom ntikt Gronipal paranofS>tawe
principal 15 surface508a of the cover nmenber 508 extending fromthe

ext ernal eddesnothehe toogee warbent508 7o ettengissosewrende etlgdewsdly/0, 570
of the opening 568 is forned so as to be convex towards the side further
to the peb3bn vikai ngvehemedbaw Hg8 Thencunved kyrficels eigaming dh$72 and
area 573 20 have curvatures that differ fromone another. That is, the
area 572 hhsfa-snghbéngcpevhaianeb30hvieht tlee areba b7 3shmst 523 apferhe

curvature. For exanple, the radius of curvature at the area 572 having the

smal | er cuevafareing péeteoShe, 788d bhenwhndagine theli shkabf-ewgaatnge at
t he area 573 having
portion 532 with the 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. 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
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 curvature, while the 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 1is set to be 213 mm. The middle
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25 the larger curvature is set to be 213 mm The mddle 46 portion of each
end edge 570 is the nost protruded portion. The LGA package 529 is pressed
t hrough these portions, that s, pressure-applying points 570a, 570a. In
the follow ng, a description will be given 5 regarding the manner in which
the LGA package 529 is pressed by the cover nenber 508 with reference al so
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
t he socket 501 presses the LGA 10 package 529, which is shown by broken
lines. The LGA package 529 has a three-layer construction. Specifically,
t he LGA ppokagen589 eéackomsdi¢dgeddhy s heat -mesh grioigrudsst thot-1820a, a
| oad- bearing portion 529b di sposed directly wunderneath thereof, and a
subst r at eTb29LGHI ppokade db 2 2ct + ypAds sedlerhmeatdh t e spfroMieiadedar i ng
portion 529b has a |arger area than that of the heat-radiating portion
529a, andsj sppesvidedapplhivpwarihfack pst®p®a 539. The af orenmenti oned
pressure-appl ying points 570a abut the steps 539, one agai nst each step,
and, in turn, Jtesshthe flodddwidg,bear i ndeporiponon29widhnwived. dieen
pressure-applying points 570a are also a power point to which a load from
the LGA paelkagdib§2 ilsei mposed: ifhewkfohe,thde fPesparcéagppl Y2Hg oints
570a are nost
pressed by the cover member 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 member 508 of the socket 501 presses the LGA
10 package 529, which 1is shown by broken lines. The LGA
package 529 has a three-layer construction. Specifically,
the LGA package 529 is constituted by a heat-radiating
portion 529%a, a load-bearing portion 529 disposed directly
underneath thereof, and a substrate 529c disposed directly
15 underneath thereof. The load-bearing portion 52%b has a
larger area than that of the heat-radiating portion 52%a,
and is provided with upward-facing steps 539. The
aforementioned pressure-applying points 570a abut the steps
539, one against each step, and, in turn, press the load-
20 bearing portion 529 downward.
The pressure-applying points 570a are also a power
point to which a load from the LGA package 592 is imposed.
Therefore, the pressure-applying peints 570a are most

likely to undergo vertical displacement, while the

25 displacement magnitude of the area 572 disposed apart from
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i kely to undergo vertical displacenent, while the 25 di spl acenent
magni t ude of the area 572 di sposed apart from 47 the pressure-applying
points 57a is small. Thus, the deformation at the area 573 controls the
deformation of the cover nmenmber 508, such that the pressure-applying
points 570a positively hold the LGA package 592 in a pressed state. 5 At
this time, even if the cover nenber 508 deforns under pressure, a gap Gis
formed between the cover nmenber 508 and the upper surface 541 of the LGA
package 529. Accordingly, the heat sink 562 described later is nounted to
t he upper surface of the heat-radiation portion of the 10 LGA package, the
heat si nktB62 weesnwtetpdidsed priatsdi peéetiion wherdé .t he Teas, sitile 562 is
rel eased fromthe LGA package 592, that is, in an upward direction. Next,
t he housi dgféfbaidh be descardeddTh dantihels et aldfomnat ircef erferide t o
FIGS. 21A to 21C. The housing 505 15 is nolded frominsulating material in
a rect angobteer shepberantd hassachadkege- tleeeipresgupertpphys54@ furimdunded by
an outer peripheral wall 533. A large nunber of cavities 544 to
accomodabeélgopbvatct svate foldeidhe NLEGA nedckagpdiiLrim an prdesdibtdtahesur f ace
542 of the package-receiving portion 540. 20 FIG 21A shows only a portion
of thé cakit itbssla8me,heevermafnithg cawidrn eserrer ohD8t ed.fokrmsf agtderhowever,
the cavities 544 are formed substantially all over the bottom surface 541
except therepsarag B4GiarEl @cisi docortdadiestwsr the cover member 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-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.

Next, the housing 505 will be described in further
detail with reference to FIGS. 21A to 21C. The housing 505

15 is molded from insulating material in a rectangular shape,
and has a package-receiving portion 540 surrounded by an
outer peripheral wall 533. A large number of cavities 544
to accommodate contacts are formed in a matrix pattern on
the bottom 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 fact, however, the
cavities 544 are formed substantially all over the bottom
surface 541 except the opening 546. Electric contacts 543

are disposed within the cavities 544.

25 Two types of protrusions 533a and 533b, which serve as
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are disposed within the cavities 544. 25 Two types of protrusions 533a and
533b, which serve as 48 keys when receiving the LGA package 529, are
di sposed inside the peripheral wall 533. Recesses 548 are formed on the
opposite sides of the 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
t he cover nenber 508 is closed and thus placed on the housing 505.
Sol dering balls 550 connected to the |arge 10 nunber of electric contacts
543 for chapectwhgnt cexmivimghownheci €A tpaidarod pbéPectafe omitdpedaemiver
surface 552 of the housing 505. As is best seen in FIG 21B, protrusions
(swagi ng posidenthébdenighentbgrall y53dr neReavdded hel8 haowesi frgrndGb cand
project fromthe |ower surface 552. These 15 protrusions 554 are
respecti vehy eppagetewsitiecthef aher peenphered metldhés3528ame amd ddvdn
subjected to heat pressing. The details of this operation will be
descri bedsifiel owThiaset heededdemMm Mf arealethaped descoirpispond [Ho behegi ven
20 regarding the nmounting relationship between the housing 505 and the
rei nf dr ci ngrpetabé 5he widvenr eisnenced®. Fl GBhe22Are22B sasd FHCSHe28A- 23B.
FIGS. 22A and 22B illustrate the housing 595 placed on but not yet fixed
to the reaafarclsmprance for preventing 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 kalls 550 connected to the large
10 number of electric contacts 543 for connecting to an
unshown circuit board project from the lower surface 552 of
the housing 505. As is best seen in FIG. 21B, 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 notches 528a, and 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. 23A-23B. FIGS. 22A and 22B illustrate the
housing 595 placed on but not yet fixed to the reinforcing

plate 510. FIG. 22A i1s a bottom view, and FIG. 22B is a

25 side wview. FIGS. 23A and 23B illustrate the housing 50
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plate 510. FIG 22A is a bottomview, and FIG 22B is a 25 side view FIGS
23A and 23B illustrate the housing 50 49 conpletely secured to the
reinforcing plate 510. FIG 23A is a bottomview, and FIG 23B is a side
view. First, when the housing 505 is placed on the reinforcing plate 510
as shown in FIG 22, the 5 aforenentioned 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
pl ate 510cohplEtedy 228curedesseshei médiodvediby pébérend®. nuiér.al2zB56, are
formed in the housing 505 adjacent the protrusions 554. The operation of
t he recessesathétwph| vhew, desdribed 23R ers d5iSlechvimvwoj ecting protrusi ons
554 are integrally nolded fromresin with the housing 505, and therefore
heat pressingiofstt;he phet r ushens g iflgom3die | bover psacédceohll thef t he
reinforcing plate 510 results in a shape shown in FIG 23A That is,
referringeeonBHEiR23A, mllaeepr obilOsi s 268h6F4 subyj ectfdd.t o hRat prressi ng
are wel ded and pressed, and thus flattened portions 554a each of which
ext ends azbonemenheoredr dsopondpngt nes ttnH28&daraorior metlo Asnddrenfdrdt t ened
portions 554a are cooled, they are solidified to fix the

with the corresponding notches 528a of the reinforcing

plate 510. That is, the protrusions 554 are positioned
within the notches 528a, respectively. 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. 22A, recesses, indicated by reference
numeral 536, are formed in the housing 505 adjacent the
protrusions 554. The operation of the recesses 556 will be
described later.

15 Such projecting protrusions 554 are integrally meolded
from resin with the housing 505, and therefcore heat
pressing of the protrusions 544 from the lower surface 511
of the reinforcing plate 510 results in a shape shown in
FIG. 23A. That is, referring to FIG. 23A, the protrusions

20 554 subjected to heat pressing are .welded and pressed, and
thus flattened portions 554a each of which extends around
the corresponding notch 528a are formed. As the flattened
portions 554a are cooled, they are scolidified to fix the
housing 505 to the reinforcing plate 510. When the

25 protrusions 554 are welded, the molten material thereof
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housi ng 505 to the reinforcing plate 510. Wen the 25 protrusions 554 are
wel ded, the nolten material thereof 50 flows into the aforenentioned
recesses 556. This prevents the nolten material fromflowing to the
sol dering balls 550 near the protrusions 554, and, in turn, prevents the
nolten material fromadhering to the soldering balls 550. 5 Consequently,
the electrical connections are not adversely affected thereby. In the
foll owing, 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
secti onal fidesy wnth bhsuefpoamenpisBedareacheds aAd. FITBis24Bgvergs
sectional view with a suction cap renoved and the LGA package 529 not yet
attached. ti G8 1 2 e 248l T @ari yowsihrgy thdthe ke Inising 1805 5 £50
positioned within the 15 opening 516 of the reinforcing plate 510. It is
al so cl eaedy Shovwrotratsidres rehf crolngiipltaten 50 gwerft sk ddiepyno litiem
af orenenti oned flattened portions 554a and a step 558 of the housing 505.
As is showaténidl G £24m, tldbesdiogi otcapti®s0 Belde@idgspbeddsw t3H0n t he
package-recei ving portion 540 of the housing 505, and fixed by the cover
menbers 508onsequdnisly cohdét edbrctrheatucbnorctapns6@ries redctddueatbedy a
suction wunit not shown, and the socket 501 is carried to a

affected thereby.

In the fellowing, 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. Z24A
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 3510. 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. 2438, the suction cap 560 1is
20 disposed within the package-receiving portion 540 of the
housing 505, and fixed by the cover member 508. In this
condition, the suction cap 560 is suctioned by & suction
unit not shown, and the socket 501 1is <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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predeterm ned circuit board (not shown) and nmounted thereon. 25 Thereafter,
the suction cap 560 is renoved as shown in FIG 51 24B. Then the LGA
package 529 is attached to the package- receiving portion 540. As clearly
shown in FIGS. 24A and 24B, the cover nenber 508 is rotatably supported by
the rotary shaft 523 (526) and the shaft-bearing hole 536 (537). 5 1t is
also clearly shown therein that the electric contacts are arranged. In the
foll owing, a description will be given regarding the case that the heat
sink is mounted with reference to FIG 25. FIG 25 is a side view of an
assenbly 10 with the heat sink 562 nounted on the socket 501. After the
LGA packaz@B 529Thsn athachéd peckhgesbéRetis5@ttathedhéat thei prcdeeis
nount ed on a board on which the socket 501 is placed on a casing (not
shown) separatelng fpontite Sé66ket AsSQlleahtl t ilown nen BIEFat 2dppe@ndsurface
of the LGA package 15 529 and a flat |ower surface of the heat sink 562
becone i 24Bur thee commachembeéh &d6h Dt heptanhbigbhysudttest of tthe LGA
package 529 is transferred to and dissipated via the heat sink 562. Since
t he upperrstafpacshdbd o3 t 2 @owerd tienisdra 808 dariow ved eddarbnalSd 7)a gap i s
formed between the 20 upper surface 564 of the attached cover nenber 508
and tBe heats séhéo 56Pca@s] vestorwibecheatroive tiha it driree otlicst niict IEdRItEGC 26,
whereby the heat sink 562 will not biased upward by the cover nenber 508.
are arranged.

In the following, a description will be given
regarding the case that the heat sink 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 50L. 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 on 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 contact with each other, whereby the heat of the
LGA package 529 is transferred to and dissipated via the
heat sink 562. Since the upper surface 564 of the cover
member 508 is curved downward, a gap is formed between the

20 upper surface 564 of the attached cover member 508 and the
heat sink 562 as described above in connection with FIG. 26,
whereby the heat sink 562 will not biased upward by the
cover member 508.

Although the present invention has been described in

25 detail, it goes without saying that the present invention

52



Al t hough the present invention has been described in 25 detail, it goes
W t hout saying that the present invention 52 is not limted to the
enbodi ments descri bed above but is susceptible to various changes and
nodi fications without departing fromthe-scope of the invention. For
exanple, in the first and second enbodi nents, the outer housing 3, 303 5
and the inner housing 120 are constructed separately from each other, they
may be nol ded in one piece of resin. The cover nmenber and the reinforcing
menber 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 possBbinett hbimited covethremmdrodigtengisy otas ¢yilseppoboed bytt hes
reinforcing menber. In this case, the cover nenber may have a rotary shaft
and the sebaépktbhg reEnbearhays hahengesotany - giafitf lsediong, wrthdiwge
versa. 15 As an alternative exanple of direct engagenent of the cover
menber wi thpehéingi Afoncthy seoperofithésimventipossi Bde etanpkachiof the
cover nmenber and the reinforcing nenber has an aperture for a rotary
shaft, antihehdt rehe ancowecomenissbads meinest althy mourstrediaus ittte 3.ei M dr ci ng
menber 20 by a netallic shaft nmenber which is separate fromthe
rei nf dr ci agdméiiserinndhi | roudiendolid? ngrs0sons taticdaeide s era tdie Inei fif @n ci ng
pl ate 510 by subjecting the protrusions 554 of the housing

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 engagement, it 1is possible that the cover member is
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 engagement of the
cover member with the reinforcing member, it 1is also
possible that each of the cover member and the reinforcing
member has an aperture for a rotary shaft, and that the
cover member 1s pivotally mounted to the reinforcing member

20 by a metallic shaft member which 1s separate from the
reinforcing member.

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

25 attachment may be accomplished by any swaging scheme which
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505 to thermal pressing in the third enbodi nent, such 25 attachnment may be
acconpl i shed by any swagi ng schene which 53 can form an appropriate
engagenent relationship. 5 10 15 20 25 54 Wat is claimed is : 1. An LGA
package socket, conprising: a rectangular insulative housing having a

| arge nunber of cavities each of which accommbdates an electric contact; a
cover nenber 5 pivotally nounted on the side of a first end of the

i nsul ati ve housing; and a | ever pivotally nmounted 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
housi ng i sapr éssedaiOapgavpsiatheerfagement comtactieonsloigorm el ectrica
connections and a free end of the closed cover nenber is |ocked by the

| ever, characterized in that the lever is pivotally supported on the
second end side, a netallic reinforcing nenber 15 extendi ng between the
first end side and the second end

10

15

20

25
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side is provided on the underside of the insulative housing, and the LGA
package and the insulative housing are held in close association wth one
anot her between the netallic reinforcing nmenber and the cover nenber. 20
2. An LGA package socket according to Claiml1l, wherein the netallic
rei nforcing menber conprises 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 daim1l or 55 Caim2, wherein the netallic reinforcing nenber is a one-
pi ece conponent which extends along the entire periphery of the insulative
housi ng. WhatAni 4 GAL paekdéges socket according to Cdaiml1 or 5 Caim2,
wherein the nmetallic reinforcing nenber is forned in tw nmenbers which are
attached to tHe inanl atdaedwiusiengsoakeng twopsideésgt her ecfctsauhilgfr whi ch
extends between the first end side and the second end side. 5. An LGA
package sogkelatatcer lbngihg aayioge sofladfe Chanbsrlofo cdvikhierseigadthe cover
menber is pivotally supported by the netallic reinforcing nmenber on the
first endfswhéchf advemmsiatatsi wen halscihgi c 6coRnatGA package sooketr
according to Caim5, wherein each of the cover nmenber and the reinforcing
menbers 1pihasahbyapssintred f @n athet asydshadf, anditrse cond. rofentder i s

insulative housing; and a lever pivotally mounted on the

side of a second end, opposite the first end side of the

insulative 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 cover 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 end side and the second end
side 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 member and the cover member.

20 2, An LGA package socket according to Claim 1,
wherein the metallic reinforcing member comprises an
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 Claim 1 or
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pivotally mounted to the reinforcing nenber by a nmetallic shaft nenber
which is separate fromthe netallic reinforcing nmenber. 7. An LGA package
socket, conprising: a rectangular 20 insulative housing having a | arge
nunber of cavities each of which accommpdates an electric contact; a
metallic reinforcing nenber for accommodating the insulative housing;, a
cover nenber pivotally nounted on the side of a first end of the netallic
rei nforcing nenber; and a | ever 25 pivotally nounted on the side of a
second end, opposite the 56 first end side of the netallic reinforcing
menber, wherein when the cover nmenber is closed, the insulative housing
and t he LGhapmckagwhplradedtdr medalilpsulratiinierikangi ngméeg Hel d Btswen t he
metallic 5 reinforcing menber and the cover nenber while a free end of the
cl osed copeecaenbeponsnt oekidh byxtdeds evkong viihd erifel re ez iphdrst athe LGA
package is electrically connected with the electric contacts. 8. An LGA
package sbbketnagtatéivaghtesChaim 7, 10 wherein the | ever conprises a
| ocking portion for |locking a free end of the cover nenber, a rotatably-
supported port4on win chGhs patkigdl poskpporaeebinindetonetldin clr edf orci ng
menber on both sides of the locking portion, and an actuating portion bent
at a predélieim Bedwh&rangl ¢hawane faldma hee indicatcalsioy supsor tiedd pormgdn so
t hat the
in two members which are attached to the insulative housing
along two sides thereof each of which extends between the
first end side and the second end side.
5. An LGA package socket according to any one of
10 Claims 1 to 4, wherein the cover member is pivotally
supported by the metallic reinforcing member on the first
end side of the insulative housing.
6. An LGA package socket according to Claim 5,
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
shaft member which is separate from the metallic
reinforcing member.
7. An LGA package socket, comprising: a rectangular
20 insulative housing having a large number of cavities each
of which accommodates an electric contact; a metallic
reinforcing member for accommodating the insulative
housing; a cover member pivotally mounted on the side of a

first end of the metallic reinforcing member; and a lever

25 pivotally mounted on the side of a second end, opposite the
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actuating portion can be engaged with an interlocking protrusion of the
nmetallic reinforcing nenber; and wherein the shaft fromthe rotatably
supported portion on the actuating portion side to the actuating portion
has 20 a length which is sufficient to allow the displacenent of the shaft
associated wth disengagi ng the actuating portion fromthe interlocking
protrusion, and a space for accommobdating the displacenent is provided at
a position |ocated on the side opposite at |east the actuating portion 25
of the shaft. 57 9. An LGA package socket according to Caim8, wherein the
angl e between the actuating portion and the shaft-bearing portionis set to
a right ahytet aeedtaideangf ethdaraiehl thersiisfar@nw trekedt-.uat i ng portion is
set to an 5 obtuse angle, with the result that the space is provided at a
posi tion | ocatwdwumit hewBede dpsosi teven t Hemberuatisig cpepefeon dha he
shaft. 10. An LGA package socket according to any one of Clains 7 to 9,
wherei n thesuhstdaei veotwind ngiriths the 106Gl uparkegeof phaegd ngportticons, the
metal lic reinforcing nmember has an engagi ng portion adapted to be engaged
with theissabgsbgveorthorminmd tare | ndelst | veehwashng tkefi xeafaldia he
metal lic reinforcing nenber by swagi ng the swaging portions. 15 11. An LGA
package sbekefonctoydiemped amy e @fver member while a free end of

the closed cover member is locked by the lever, with the

result that the LGA package is electrically connected with

the electric contacts.

8. An LGA package socket according to Claim 7,

10 wherein the lever comprises a locking portion for
locking a free end of the cover member, a rotatably-
suppeorted portion which is rotatably supported by the
metallic reinforcing member on both sides of the locking
portion, and an actuating portion 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 portion side to the actuating portion has

20 a length which is sufficient to allow 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 opposite at least the actuating portion

25 of the shaft.
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Clains 7 to 10, wherein the cover nenber conprises: an opening for
exposing a part of the LGA package; a curved surface which extends from
the external edges of the cover nmember to the opposed end edges of the
opening and is 20 formed to be convex towards the LGA package side; and a
pressure-appl ying point which is disposed at the nost protruded portion of
each curved surface and adapted to press the LGA package when the cover
menber is closed. 12. An LGA package socket according to Claim1l., 25
wherein the c@rved Bur flgire paskagegr esekeel yatooraasgngto CWMaimr &5, and
has the | argest. radius of curvature at the pressure-applying point. 58
wherein the angle 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 provided at
a position located on the side opposite to the actuating
portion of the shaft.
10. An LGA package socket according to any one of
Claims 7 to 9, wherein the insulative housing has a

10 plurality of swaging portions, the metallic reinforcing
member has an engaging portion adapted to be engaged with
the swaging portion, and the insulative housing is fixed to
the metallic reinforcing member by swaging the swaging
porticns.

15 11. An LGA package socket according 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 bhe convex towards the LGA package side; and a
pressure-applying point which is disposed at the most
protruded portion of each curved surface and adapted to
press the LGA package when the cover member is closed.

12. An LGA package socket according to Claim 11,

25 wherein the curved surface has progressively increasing

curvatures, and has the largest.radius of curvature at the

pressure-applying point.
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