";e3e | | 4(6TI SY SOCKET FOR ELECTRI CAL PARTS BACKGROUND OF THE | NVENTI ON
Field of The Invention The present invention relates to a socket for an

el ectrical part for detachably holding an electrical part such as

sem conductor device (called "IC package" hereinlater). Related Art of The

I nvention In a known art ] ' C socket, as "socket
for an electrical part” %@@Eﬁfmmyﬂr accommdﬂ“llulmm’"mmnlmlﬂwll
package as "electrical part”. In such I C package, a nunber of s

as "termnals" are provided so as to project froma |lower surface ofshhe |1 C

package and these sol der r W | havi ng vertical and
hori zontal rows. On the B@kﬁ@@@ﬁh@ I N{E@Q socket body into

whi ch the_] C package is.accommpdated and to which a nunber of contact pins
cont act i nField@f{IheloNgnoRs the | C package are arranged. The socket body is

al so provided with a novable nenber, which is urged u rd.ta be vertically
movabl e by neandh§f Present dmyeriipn felates) 1o @; %%ﬁk%g@éf%if\rg??fgﬂ@ep% OIct pins
so as to be contacted.to yr_ separated fromthe termnals of fhe |G package,
respect i veelachably helding an eépqtrg%lrp%m ag WHVQPE‘PEQV @Vﬁﬁ?&%@eg h J@

novabl e menber i s att ctgsd to the socket body to be pivotal or rotatable

about a reekagsders and an operation nenber for rotating this |ever
menber is also nounted to the socket body to be vertically novable. ,.

Related Art of The Invention
In a known art, there has been provided an IC socket, as “socket for
an electrical part” of a kind mentioned above, for accommodating an IC

package as “electrical part”.

In such IC package, a number of solder balls as “terminals” are
provided so as to project from a lower surface of the IC package and these
solder balls are arranged in lattice having vertical and horizontal rows.

On the other hand, the IC socket has a socket body into which the IC
package is accommodated and to which a number of contact pins contacting
the terminals of the IC package are arranged. The socket body is also
provided with a movable member, which is urged upward to be vertically
movable by means of coil spring, for elastically deforming the contact pins so
as to be contacted to or separated from the terminals of the IC package,
respectively.

Furthermore, a lever member for vertically moving this movable
member is attached to the socket body to be pivotal or rotatable about a
rotational shaft and an operation member for rotating this lever member is

also mounted to the socket body to be vertically movable.
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" Through the vertical novenent of the operation menber, the lever menber is
rotated and the novabl e nenber is then noved vertically. Accordingly, the
contact pins are elastically deforned and contact portions of the contact
pins axe contacted to or separated fromthe termnals of the |IC package.
However, In such conventional, structure, t elwleever menber is r{ﬁdﬁ of net al
material, the ndveugh thetertical mayengntsginthee OPEralion H}elﬁﬂ’i‘?{at & 1F¥fer
menber has a pressing (pushing or depressing) portion which presses the
movabl e nenempenrs mtateddandafhex meypble BT tie theghtnaved  YHECAEY-abl e
menber has a portion to be pressed (pushed qr_depressed) by the, pressing
portion ofAegesdinglyrthawentact pans are glaﬁtmigs deformed %"Gf?é’é‘@%ﬁﬁﬁé)ns of
Therefore, the pressing portion of the |ever nenber is al vvais[s) kiﬂeiéy
cont act ed the centacipinewase contagied e Rraseparated; Hemhihe beaninaih ek thesdbause of
t he above reason, as the |lever nenber is rotated so as to nove the novabl e
nmenber dopaekags. a stress directing upward acting to the novabl e nenber is
increased by a reaction _force of the coil spring which urges the novable
nenber upwar d, Jhewevers Is suek sconeensinnal strucie; the laver me is maslergfy abl e
menber is pressed downward to the nost downward position (lowest position
of the nownétakmmseial the novablé Memberis made of syothetic resu, @nd the lewerd
repeatedly, the pressed portion of the novable nenber made of synthetic
resin wil imémbenhasoa presding (pushimgeor epressing)eporticie whish rprgasest the
synthetic resin where as the |ever nenber is made of netal material. The
wear i ng omovahikimember and prowvidescampBrshape, and oaetheosenirasy ntheb@movable
result in the reduction of the |owering anmount of the novabl e nmenber and,
hence, an og@bhenfadaypodtion tohe possedt(ppshad on depressedy diy thet prassingannot
be ensured to an anount capable of receiving the solder ball in the -2
cont act i ngrospaofithedevemmembesy miriely poevides al fintesomfare shapshjThereforet he
present invention is therefore to substantially elimnate defects or
dr awbacks theguessing gortion tofether lever anembentis alwdysdinearlyndontaciedofiiede a
socket for an electrical part capable of preventing a pressed portion of a
novabl e machievesh limesenritact) bothe moyableanembenr n or broken and ensuring a
sui t abl e novi ng amount of the novabl e nenber. This and ot her objects can be
achi eved accor diBegause ofi¢he abowetreasong asitha leyerpmenbiirnig, rofated sgeasetoal
aspect, a socket for an electrical part having a socket body to which an
el ect ri calme¥s the moveblenmsmbesdlownwasd cketressatisedbinigapward actang ta the a
nunber of contact pins which are contacted to or separated fromtermnals
of the el da¢yatlaimpmber ig increased bikabisaction dogesd of dheecaibspting whioh
respect to the socket body, and a | ever nenber nmounted to the socket body
to be rot &R He movabile member upward, and ihispyresssbecomesemaximaningt &b e
menber is noved to . thereby displace the contact pins so as to be contacted
to or sepiiBe schen e lﬂ‘lﬁ’é’agbr miciher ispressededasenwardifo phe most doparvarde| v,
wherein the |ever nmenber is forned with a pressing_portion which acts to
press a p@Oositism glowest pasition @fribnbmovahleamnben)céf ant IC tsogkebhavingn of
the | ever menber and when the novabl e nmenber is noved so as to approach a
| over nost Spekistrustire i used repeatedlyy theapressedbportion bf ther masiable member
pressing portion of the |ever nenber and the pressed portion of the novable
nmenber acinadeaf synthgtie resinswill be averarembroken kecabhso theemovablexmenaben r ed
enbodi nent, of this aspect, the socket body is further provided with an
oper at i on $éRtde afosyyhelic ggsinemhasal as/ theewe member ds poade tofemetal, and
when the operatjon nenber, is lowered in the vertical -3

material. The wearing or breaking of the pressed portion of the movable

member will result in the reduction of the lowering amount of the movable
member and, hence, an opening degree of the contact portion of the contact

pin cannot be ensured to an amount capable of receiving the solder ball in the



“direction, the lever nmenber is rotated and the novable nmenber is noved to

t hereby di splace the contact pins by the rotation of the | ever nenber so as
to be contacted to or separated fromthe termnals of the electrical part.
The | ever nenber is formed fromnetal plate, the novable nenber is forned
fromsynthetic resin, the pressed portion of the novable nenber is forned
with a fl gontactihgseppatingaanmet. t he pressing portion of the | ever nmenber is
formed with a flat surface portion so that when the | ever nmenber is rotated
to nmove the novabl e nenber so as to approach the | owernost position, the
flat surface portion of the pressing portion of the |ever nmenber and the
flat surface portion of tSYMMARY QIOTHEINMENT#OMNvabl e menber achi eves
surface-to-surface contact to each other. According to the present
invention of thenlesisiecheast aheptesenhdnvéntiomosatiiereforeber substamtiadlyso as
to approach a | owernost position thereof by the rotation of the |ever
nmenber, t kginPinatsdefecroot daiwbickshendotmtsreddniihe privt drbengutenreddaboovet i on of
t he nmovabl e nmenber achi eve surface-to-surface contact to each ot her

Accor di ngland toprovidahisdeRetdrhark elictrical rart capabile of prbeeﬁtim%) atpressedar e
contacted linearly, i.e., line-to-line contact, the applied force can be

di spersed on e enovabil ensmber Of ar sedkeaadiodygfrom beingd evarmessbrokear ti on
can be reduced. Moreover, since the novable nmenber is formed fromsynthetic

resin, thandegisutiggashidblegiovingoimohnt of #esadvabietmenbef. t he novabl e
nmenber can be effecCtively suppressed. Therefore, even in repeated
operation, the ekt Mt lotHer obfecismiamt bef athieved valdoedimehe rthe aprekent
ensured. I n another nore structural aspect, there is provided a socket for

an el ectrijgéntiR] byCcprovidiig)dn & geeldt aspedy, 4 Gooker forranedlectricat Parpart is
mounted and providéd -4 wth a nhunber of contact pins to be contacted to

or separ alipging @HotREMHEFY fo Whiéﬂ‘aneél@éﬁili:%lpﬁbrtﬁ@hlbéomnma@@dl,ethﬁ%&ﬁét

nounted to the socket body to be vertically novable with respect thereto;

and a | evejodyeteiag gf@ymeﬁdwitﬁ d fhenfbee bficobRly pifs RWhiclkhad abhtactdde drever
W

menber being forne th a pressing portion and the novabl e nmenber being

formed w tseparapsd froemtéreninglsnifahe ededtyichhparp) £ afovabld eismber aarigded doever
menber when the | ever nenber is rotated and the novabl e nmenber approaches

t he | ower rhesinowable with rispédtetonbicadicketrbotip andradever fuepathernmovanted to
direction thereof, the pressing portion of the | ever nmenber and the pressed

portion ofthé @@cmvﬁmd)e tonbrbtatably, di avhich! when tthe U vacmepithéraigtrotfle@ach
other. In a preferred enbodi mrent of this aspect, the socket may further

conprise ahe aisFadlé %ﬂ@@@ﬁfmﬁth@@hér@b%f igspiack e batict PinBSovaItbiteal | y
novabl e, and in this enbodinent, the operation nenber is 1owered in the

vertical donestedio bhseRrhtedifem! thy eérmimAReT the elé&ﬂéﬁﬁaa@q (i%%ﬂwivemabl e
e er

menber is then noved. The pressed portion of the novab me i's formed

with a flat surfwlggefipthie dvernsiehiterpis efosimed Witht a Qitesding portieewhishinber is
formed wwth a flat surface portion so that when the | ever nmenber is rotated

to nove t faet saportien oftthe nidwibls widraber ipacdordande Wwhth theastation
portion of the lever nmenber and the flat surface portion of the pressed

portion ofoftthe tewmeabinemberband aghervbesmovabe membef dsemovedass akotoeach
other. The |l ever nenber includes two set of paired | evers, each set of

whi ch is appeogddatiowesmost pesiviort theresfchptthe trotativgi o€ thd dvwrsmenberde an
X-shape in arrangenment and are pivotal about shafts formed to the socket
body, the thaipressing portion of the lever member and the pressed portion of the
movable member achieves surface-to-surface contact to each other.
In a preferred embodiment of this aspect, the socket body is further
provided with an operation member so as to be vertically movable with

respect thereto, and when the operation member is lowered in the vertical



' .5 levers bei ng provided with pressing portions and the novabl e nenber
being formed with portions to be pressed by the pressing portions of the
| evers when the levers are rotated. Quide wall sections are forned to
respective side of the socket body so as to cover the paired | evers on both
the sides to prevent the levers fromcomng off fromthe socket body. In
thi s aspeditectionsthenlever ipember isreiateck ard gh%\mp‘%f @ tneMbends Wo%’ed
above can be achieved. Further, in the descr,ibed enbodinent, it is
pr ef er r ed therebytdisplaoe tae costaghpins By thetotatiantaidhe lever membes$otas 9 an |1 C
package. The nature and further characteristic features of the present
i nvent i on bei ¢antaeted ko or soparataclipny thertexminalsoof thgielectaeakparbt i ons nmade with
reference to the_acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS
In the acconpanykheglesenmemgler isifgrmed from metahplateythermavable member is
according to an enbodi nent of the present invention; Fig. 2 is a front
vi ew, hal fformed dromosynthetic iresinCthe pressedfpartioneofbthti mavablg nrmberlys Fig. 3
is a side view, half in section, of the I C socket of the
formed with a flat surface portion and the pressing portion of the lever
member is formed with a flat surface portion so that when the lever member
is rotated to move the movable member so as to approach the lowermost
position, the flat surface portion of the pressing portion of the lever member
and the flat surface portion of the pressed portion of the movable member
achieves surface-to-surface contact to each other.
According to the present invention of the described aspect, when the
movable member is moved so as to approach a lowermost position thereof by
the rotation of the lever member, the pressing portion of the lever member and
the pressed portion of the movable member achieve surface-to-surface contact
to each other. Accordingly, in comparison with a prior art in which these
portions are contacted linearly, i.e., line-to-line contact, the applied force can
be dispersed and, hence, a pressure (force) acting on to the pressed portion
can be reduced. Moreover, since the movable member is formed from
synthetic resin, the wearing and damaging of the pressed portion of the
movable member can be effectively suppressed. Therefore, even in repeated
operation, the maximum lowering amount of the movable member can be
ensured.
In another more structural aspect, there is provided a socket for an
electrical part comprising:

a socket body to which an electrical part is mounted and provided



" enbodinent of Fig. 1; Fig. 4 is a perspective view, partially in section,
of the I C socket of the enbodinent of Fig. 1; Fig. 5 is a perspective view
of the 1 C socket fromwhich an operation nenber is renoved; -6 Fig. 6is
a backside view of the operation nenber of the |IC socket of . the

pac view he ! : _
enbodi menfy; atﬂelﬁ%l?é‘lj[ %f;b?%t%% Pﬁnesf‘t%o?é%ﬁ%?ed {PbE s¥paratesd R Gertinals

assenbling sta the enbodinment; Fig. 8 is a front view

showi ng a Gf&%} .operation nenber of the IC socket, according to
t he errbodioriftltal?l%a(?F ébg{ﬁésent i nvention, is positioned at its uppernost

posit1on: Fig. 9 hvabld Afleniief MR Go IRt 3bedtBbdy " Beetaiticmyenber

of the |1 C socket, "according I ment of the present invention, is

posi ti oneqn a]H&,é %i{l.ﬁl\/égég‘?sthgfé%.i ddn: Fig. 10, including Figs. 10A and 10B,
age to

represent "an - pac _ e n’ou_n ed to the |1 C socket according to the
ool e o Pyt ey AMEATSE SUUGPER YR eRgRcen T, 108,
and 11D, represgil 18,60 @%ber being formed with a pressing portion and the
movable member being formed with a portion to be pressed by the pressing
portion of the lever member when the lever member is rotated and the
movable member approaches the lowermost position of the movable member
in a vertical movement direction thereof, the pressing portion of the lever
member and the pressed portion of the movable member achieve surface-to-
surface contact to each other.

In a preferred embodiment of this aspect, the socket may further
comprise an operation member mounted to the socket body to be vertically
movable, and in this embodiment, the operation member is lowered in the
vertical direction thereof, the lever member is rotated and the movable
member is then moved.

The pressed portion of the movable member is formed with a flat
surface portion and the pressing portion of the lever member is formed with a
flat surface portion so that when the lever member is rotated to move the
movable member, the flat surface portion of the pressing portion of the lever
member and the flat surface portion of the pressed portion of the movable
member achieve surface-to-surface contact to each other.

The lever member includes two set of paired levers, each set of which
is arranged to one side of the socket, the paired levers provide an X-shape in

arrangement and are pivotal about shafts formed to the socket body, the paired



" pin according to the enbodi nent of the I C socket of the present invention,
Fig. 11A being a front view thereof, Fig. 11B being a side view of Fig.

11A, Fig. 11C being a plan view of Fig. 11A and Fig. 11D being a sectional
view taken along the line XID-XIDin Fig. 11A; Fig. 12 includes Fig. 12A of

pin of ¢ T BREBOIEeR Pi pRelsifly poifofitihd he Y @tﬁé‘&"@f"b@z 2‘%;2
and Fi g £5REd Y BRI g Sy ?fl%ﬁ"?sﬁﬁlﬁgéﬁﬁ*@pﬁgh% i i, 0
[ [ h t
Covent i oﬁ%é?e‘*%g%étet&i%t‘éﬁ?;“tsé' of ‘& sectional view in an enlarged scale.
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Egt \tAeenTglcz’ﬁlgg ?géﬁﬂ t}t%béoscé(%t ﬁgﬁﬁnetnal Orﬁ?calne}/:ccngaéﬂageeg?r ;csza ‘el ectri cai I
part" and a pri I reul dm stg_\/\gam% ﬁg jﬁéd.;(@ﬁg 4 g ou
gGg\eE]I;glr lmance tgbtﬁbﬁl?gﬁeﬁ% Q in Figs. 10§\ and 10B, in whi gh aed :
nunber of rﬁ%‘hﬁ‘?@geﬁy &%ﬁzlr eogflpg %% are arranged on a |lower surface of a
verti §at’aéﬁé‘gﬁo ittt . QS chirel R B Ao %f%ﬁee@%tg&éﬁem :g

i h t heti
Fea . o Gasorker A sk Hlesfricft ey € Al B¥eikmn ch cont act ep?nsstg f h
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Ingvgzgf:gagg o ;M%?PE?EP n Eﬁ ré&??ict ?JnE?S an Iate iQ is
rovabl e TPt b ma@CE@ritorﬁﬁ a&sﬂpzv%tage S tsggltﬁe Biricer

. in the vertica

3??22“ 82 tﬁ@?@%ﬁ?@?}ag@ﬁ‘éﬁﬁt%esggﬁgt gog;‘ 1gr Further it is to be
noted that terms such as "upper”, "lower", "right", "left" and the like
ternms are herein used in an iIIustrated state or usually usabl e state such

as shown in Fig. 5. Thﬁﬁ%ﬁﬁ%&f%lﬁ%ﬁ%%%\ﬁiﬁﬁsmr king a plate

menber having g _

In the accompanying drawings:

Fig. 1 is a plan view of an IC socket according to an embodiment of
the present invention;

Fig. 2 is a front view, half in section, of the IC socket of the
embodiment of Fig. 1;

Fig. 3 is a side view, half in section, of the IC socket of the
embodiment of Fig. 1;

Fig. 4 is a perspective view, partially in section, of the IC socket of the
embodiment of Fig. 1;

Fig. 5 is a perspective view of the IC socket from which an operation

member is removed;



“elasticity (springy property) and conductive property so as to provide
shapes shown in Figs. 11A to 11D. More in detail, the contact pin 15 is
conposed of an upper pair of elastic pieces 15a and 15b and a |ower single
sol der tail portlon 15c, and the elastic pieces 15a and 15b are connected

2Lotmﬂeih2 Fo 1588 haf%?tﬁ@%r@?%“%ﬁﬁaiﬁrﬁﬁéﬁé@@gﬁﬁgfandf?fé%cg??ﬁﬁﬁogéd
15 15

LSEE?C(. it ermb&ﬁféxpl héé’r"tlggvlé"“t ;’é‘ﬁé Porti ons of the el ast|c. pieces 15a and

15 20, : D 15

and 15 to est aiBsh BtorEePanroRorisat B aRSs AR vRE of O, 0°°

'[')I eces 15 nd 1g is fo mé %t,h bent portions 15g substantially in " <

- shape. 8@ 8 v %ns 159 are pressed by a carmportion 17a,

Sﬁsthhéfeir 262323@? §ﬁ1aﬁqﬁtﬁé&"ﬁﬁ%s%ﬁr@éﬁt@%ﬁ&rﬁﬁ%iﬁém@%f b Sléizof
5 N ,

e Shown' 15" Sekeh acsRrdifigas (i chitidiesh ot e BRReRr I ERROR B Bishigiart )71 g

to the socket body 13, and a com ng-off prevention portion 15mforned to

t he base d’lérﬂlsl"lﬂp Sfbp?% OBhe socket body 13 so as to prevent the contact

15 f d. The | d t 15 d
Gounar d 1 rom ¢ 3 sﬁas@t égeww@s@?éta%%%eﬂger%m“ RanERPBLg, b
I t d 2 F 3 ted int
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arranged, azé Srsl WWPH I?—‘?Qj Od in formof matrix conprising vertical and
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to perfor PR L nle contact between the pressing portions 23d and
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" lever nmenebers 23 and 24 so as to prevent both of the | ever nenbers 23 and
24 fromcomng off fromthe shaft portions 13b thereof. Furthernore, these
| ever menbers 23 and 24 have front (free) end portions 23c and 24c, which
are fitted into guide grooves 2la, as shown in Fig. 4, forned to the rear
sides of the operation nmenber 21 so as to prevent the | ever nenbers 23 and
24 fromfalling sideways, the grooves 2la being formed, as shown iin Fig. 6,

with a distance L HESURIPIION F THE PREFERRED EMBODIMENTEMer s 23 and

24 from contacti ng to each ot her Accor ding to the structure nentioned

above, when the Rbired f%@??és%ﬁt ihPertich %1 ngmégchﬁeéf' g. 4,

for exanple, the ver ne ers rotated (presse ownwar d

and, henc ﬁﬂﬁd@’\%ﬁﬁ't@ﬁr@ﬁédt%ﬁg@?té‘gg 24b of the lever nmenbers 23 and

24 press downwar e portl ons e novabl e nenber 17, thus |owering

the novabl e ”E”bﬁf Wr?rg I,r?fffré‘nééaﬁt?ﬁl"e e11t fdt@§anjlé%ock%%§“gocﬁée95
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Fi gs. the operation ne 1 I'S prOVI an operati
portlon Ziﬁd}q rotating a | atch 28 - 12 This latch 28 is m)untedtothe
socket body %o be rotatable about a . shaft or pin though not shown in
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Spring 30 The Fuperod if48 bg okl HACRE MRS U & BRSO  ece
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usable state such as shown in Fig, 5.

The contact pin 15 is formed by press-working a plate member having



The latch 28 is formed with a slide portion 28a on which the operating
portion 2le of the operation nenber slides, and when the operation nenber
21 is lowered, the operating portion 2le slides on the slide portion 28a.
The latch 28 is rotated in a cl ockw se direction as shown with two-dot
chain line in Fig. 2, and the press portion 28b is retired fromthe

ar r angenenglaBasity gﬂﬂmﬁy phspery)rank sgadidtiveTpropeftys so lastto Jprovidet steapes

structure nention above Wi ll "be used in the follow ng nmanner. At a tine

when it isgh@gHiif Pibsl 21860 111, | C package 12 to the | C socket 11, the
operation nenber 217 in a state, for exanple, shown in Fig. 4, is depressed

downvar d Then,  whiste! 08étafl)dhe @onta0piioLs 38 ¢oddsosetl ohanngseecpiiv ofl ever

menbers 23 and 24 are al so depressed downward by 't he operation nenber 21

and are roppkad pidtietRand 56V dbwet siﬂ%e soiderail Portioamsd)andttae e
shown in Fig. 8'to the state shown in Fig. 9. According to this rotating

motion, thglagfi ?i&,‘é LARN$SB afe BbnkctReday a¥ieloRebend portius hicsged by
t he pressi ﬁlgegg ti oﬁgg?Sdbﬂa;md 24b of thee | ever menbers 23 and 24 and the

movabl e rreﬁggge; gguﬁgins 1589 ViR r@dsmﬂ%i A5EhéWA 1 Bighdl MO rseethat thé pafiedi ng

22. In the ed novenent, as shiown in Fig. 9, when the | ever nenbers

23 and 24 gperie gﬁaééédwmnﬁhfsm@mp?oas@h@reaﬂeﬁ éfhiek ORGHRRBEIb R, | CONBIOTDSt
position (nost depressed position), 'the flat surface portions 23d - 13 and

24d of thengtRﬁl%i 09 Rt 18P are Iormed t%4fhe9hPEBﬁ rgi(.)@.\,/@o Therdewddaed 24
abut agai nSt the depressed portions 17c of e vabl e nmber 17 and

achi eve t hPoﬁiHﬂsa&ietHeOelﬁstﬁé @V\?ﬁeggfﬂaaéﬂd 158 doead clam ][thg solder tip1gbsed

position, tn a prior art In a pressing portion | ever menber

linearly cpafiadenS tRed® @iltact"pOPEons al3eakid OIS Q6C @shabliSHean MBlectridal
However, in the present Invention, the surface-contacting state is

realized, bhgnéfiindfetdetWeeaThe emsﬁib pleese1 5€ dnd N IO fE0Rrednw whitier he

prior art and a pressure acting on the pressed portion 17c is nade snaller,

so that thﬁoﬁf SPSkr Rfibstafiflally GnOf <PUEhapRY Ahen TRESE bet! ?6?(9&1@15@/5%& hetic

resin is free from®melng worn” or damaged, and accordingly, the maXi num

| overi ng apRGLd g&eal S PotEBheEl 72 Wditiohé d Rer@ftilate @ MoviblelMenberor art

and a requ ring ‘anount can be ensure dition, according to

the descri P?dth‘é%@i&?@}tié?ﬁs 15€ahd 45€8e b ion, the flat-surface
portions 23d and 24d are only forned to the pressing portions 23b and 24b

of ‘the lever mentprssoldorofdl Boridii 996/ RiceBasepolticly 15800t baéh rangor m ng

wor ki ng is not nade conplicated in conparison with a conventional art, and

mor eover, téntagt gﬁis 1S CEISHR! $triGird MeedtdtRd ABRSase Inseitd, 44 $Howhe ihor med

with a large thitkness, thus effectively utilizing a |ocation space.

Fur t her nor Bigsa$2A¢ 408 Hed! Figh) 43 A, NS Brovadhh ittiaHuie 134 fopmkatstkslsodkee cam
portions 17a are also |owered fromthe state shown in Figs. 12A and 12B to

the stae bgyn3] enFagomibiofisotaiangoRii Shefdiad wotklings pbion! ¢ he

contact pin are pressed and the paired contact portions 15e and 15f of

the cont aClStﬂ"b’i'te&@h@E@clEqugggf P35 s8hQwWH fr@vgﬁtgmesébgfas&ﬁgn@ﬁoﬁi cbﬁﬁnggme

time, the pressed portion of the latch 28 1| 0 ‘depressed by t

operating { i ; ai nst
t he urgi ngaﬂ)drﬂeﬁe;ék c()ig q?ﬁﬁ‘?g?ﬁ%%@?ﬁﬁ%ﬁ%‘%@%‘ﬁ%ﬂt ﬁg?gg?é r ﬁ t he

state sho ! 1 ¢ i } £t chain
i ne, andm??gy Itlgtlilﬁmgg p?gﬁ%évg%@gfﬁrﬁéﬁlfq%%géﬁtgﬁ gg%ml Zsﬁ’d%ss%mggﬁt oits

retired popjdsi dgndti Nt i i's
i ded by T QU He bl 1 o G o Mald b oL phinted

predet er m gieehiPBeard, a6t %QWﬁﬁaﬁmﬂEfEiﬁtth@c&ﬂg]I@t tBe'confictidip of the top

plate 19, and the réspective sol der balls 12b e | C package 12 are

inserted bet meewli\ﬁneéﬁaféuﬂﬁbbﬂqcfsﬁﬁisaps aRDAfr RasR¢h ﬁu‘SFgg?fFli,gﬂeBB

contact pins 15, respectively, in a honcontact staté as shown |

Ther eaf t er for 18P rhdtPixCOAPREthe VeIl dnfl Hdrizdiftal RSwS BE" ! {cP4ccord with
the arrangement of the solder balls 12b of the IC package 12.



" menber 21 is released, the operation nenber 21 is noved upward by the
urging force of the spring 27, and hence, the novable nenber 17 is al so
noved upward by the spring 22. In this instance, the latch 28 is rotated in
the direction to be closed by the urging force of the spring 30. At the

E élnz gézggng:goffﬁﬁ%ﬁ%@%ﬁ%‘f?g the ﬁ?%‘?:’@?%fﬂ%@% }Z%ﬁtfﬁéﬁégﬁ%gﬁ i“gﬁe@gl b
portions 1§85%8{P§P?’aq® ﬂ%g]éi‘gﬁﬁﬂtlﬂgl S ’ %I @Qﬁﬁ@d(éﬁ &eﬁ#&?%ﬁﬁjﬁ%ﬁ%é’gct i on
E E:t 2;? i;ﬁﬁﬁ%ﬁ E}g%&a%?%?@a??#@%g% Eﬂif’fﬁiﬁ?@?‘ B%&%hgiq?{xﬁrp%ogﬁgg@ﬂ?g?gtﬂgh
the bont aciuftare 1o SFEig i a8 WeniRl BE sl Rte RN fledd )5
| over ed, IR bRaTRARS o6 inEee. or: monaok meéplfet B B bfihede iR R i -
be hence r airgue dschion Byefistand st Besr 28wyt 28 ang, S VAT ng ™"
Che S0l ot ol 98 @0 Re SRS, SLATPR SRR LGRS s o
and odi 1§ LAt ERRSPS OF SSXA TPRTSES 2800, A RogRted B thecHide BpragE
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invention is a 'iektﬁ the | C socket, 11 for the BGA type |IC package 12,
but it may Be f5|aP 15 gp?bnﬁﬂapﬁelg%tket for a PGA type | C package.

Furth . alt h.ein the described di et is adppted th
Structure that ¢ ibeer £irst and SeBORd by menttes 24 nd 2 afé bitnid Bon e

i t 23b d_24b t.he | d t
Dehi ove sbrneiel BT 2apazmede of their Base Fod poztony YR REREeIEs 238 s on
contact ey ge e Bish el BATR) Bbtitis 1 AT dn proiseips ThiRR the °°°
Brbodi mant ShefdioRs St Beie Meehlh i the S oady 135 TR o
Wi th respect @o t he .spckﬁ% t;(o&% 13, but the novabl e nenber may be
const r uct e3YRHCHE TRUR; NS IPREOLE oh( i quel y novabl e in accordance with the

R L B O e
ﬁgﬁffﬁi' T a@%@haﬁ?ﬁﬁaﬁé?@“rﬁg@% nséfp?éw‘%%g, 8?*%%{% %nglsfmr_ﬁ‘ ig%,nil s
Puspect 1o ke LT PR PR A R, il o,
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wherei n- SaPleTed PR Br FoRsPuDal (s of € seudrfmeiter 7 GRR AP o
press a portion of the novable nenber in accordance with the rotation of
the |ever M@W@qen sai d novabl e nenber is noved so as to approach a

| ower nost positi thereof. by the r tio he | ever nber,, sai
pressing portion‘ofFs¢ Wée§5&%¥°$%&5§@$légpﬁ%%g§t ﬁBF‘gEF%rpoéﬁ‘lo%@gﬁovabl e
menber achi e urface-to-surface,contact .to each other. 2. The socket for
an el ectri égae%‘éftsoaﬁ%g?oﬁ’?@o’i‘% surfacerto-supface. cantasct petwern thgpEessing

further provided yth erati on nenper to be vertically novable w_.th

respect !to hE8PEHS %aﬂﬂ%@ﬁ%%ﬁ @!ﬁé?f&?ﬁ%rarbp%m r]~(-;‘7|cs°‘ir M@Hgbﬁ membee s cal
direction, theg |ever_.nepber i.s.rotated and the vapl e er is ved to
di spl ace t AR SEBWPdBtFI& ﬁgpﬁif'laﬂ%ﬂﬁ@ig‘ﬁ &Yesmrnggtse%ﬁBM%ﬁe 1otatgd SPo be

contacted to or separated fromthe termnals of the electrical part.
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* 3. The socket for an electrical part according to claim1, wherein said

| ever nenber is formed fromnetal plate, said novable nenber is fornmed -17
fromsynthetic resin, said pressed portion of the novable nenber is forned
with a flat surface portion and said pressing portion of the |ever nenber

I's formed %@@Jetﬁ&xﬁb‘ﬁtﬁ&&eﬁ@fgéﬂP?t&ﬁs{l&%nﬁ@ﬁ?c%s‘il‘i‘%ﬂever member is

rotated to he nova r SO as 10 approdac e |OV\BI’I’TDS'[

posi tion, the fl gty sur (0GR ih 91505 HISSRABE Bl RIS piRAviLd Wit Sieer

menber and the f ace por he pressed portion of the novable
an olectr SoH paRSTsoRes PaeT gl fﬁﬁé BRI Raf R GhA BEte ofd SR Y
cepar S?eﬁnﬁ'?‘%ﬁ%&%ﬁﬁ% Pafa Rk o Pf%ﬁ%tc’!‘? of fug Jond HEMLER. 29 a0, o

| ever monbéd RO b%fﬁéﬁiﬁ%%%%?‘swt 1Eb e, said | ver menber
wth'a port ?'ovn“ : Eu%@%ﬁéié“ (Y pRaRgiR 2 RO el Rt BePP ey
over mst . PO %E%@i«ﬁf@ﬁﬂ%@&tﬂ%ﬁi%%&%e%m% 138t on
of 1 ho. rov Ani ePHER B 2 AFir Y88s e R orl S Thn HicHBE: P15 B o BipRaR e o
an opor at | SVehoRBERERE A ol 2! frot AR Bileh B8, B gmoteg ﬁaﬁ@%@%‘“ "
ther cof . stpmnG R tRBTEI R o rufEElighne Ll %8%% Ger tpas st

moved. the lever members 23 and 24 from contacting to each other.

According to the structure mentioned above, when the operation
member 21 is lowered, in a state shown in Fig. 4, for example, the lever
members 23 and 24 are rotated (pressed) downward and, hence, the pressing
portions 23b and 24b of the lever members 23 and 24 press downward the
portions 17c of the movable member 17, thus lowering the movable member
17.

Then, with reference to Figs. 12A, 12B and Figs. 13A, 13B, the
movable member 17 is formed with cam portions 17a so as to be each
arranged between adjacent contact pins 15. The cam portion 17a has sliding
surfaces 17b formed on both sides thereof so as to contact and press the bent
portions 15g of the elastic pieces 15a and 15b of the contact pins 15 adjacent
to this cam portion 17a. That is, one cam portion 17a presses both the bent
portions 15g of the elastic pieces 15a and 15b of the adjacent two contact pins
15, and when both the bent portions 15g of the paired elastic pieces 15a and

15b of one contact pin 15 are pressed by the cam portions 17a disposed on

-11 -



' 6. The socket for an electrical part according to claim4, wherein said
pressed portion of the novable nenber is formed with a flat surface portion
and said pressing portion of the lever nmenber is fornmed with a flat surface
portion so that when the | ever nenber is rotated to nove the novabl e

menber, the flaf surface portion of the pressing.portion of the.leyer
menmber and bpmsndeatofstﬁﬁg %%BWW&B inhthe 1@%‘8 AP ROAGHAIS eqq]?eo.ﬁ)&&abl e
menber achi eve surface-to-surface contact. to. e other. 7. JThe socket for
el ectri cal beth thexeenfagt partionse ﬁp‘iaﬁkﬂ,fr%ﬁch é‘};ﬁ’@ q:%[ﬁ@?t H’é‘n]oills MNEGdes
two set of p%ired Igvers, each set of which is arranged to one side of the
socket, sait®bgopesgdfammeachotherde an X-shape in arrangenent and are

pi votal about shafts foryed to.the socket, dy, ,sai d pajred | everg.being
provi ded with pr&¥sihg 0&6&‘[ hand, aﬁéf@&ifblﬁkgﬁgél ¢ ?H&ﬂ@e%hﬁgpﬂgpelﬁger F9ai th
portions to be, pressed by the pressing postions of the |evers, n i d

| evers ar ePF@Yldﬁédwlgl. afh ACeQaRQdatinn éHT%FGCPPW,Q{l @&P%&@Pﬁ?ﬁlj 3@ claim
7, wherein guide wall sections are forped t respectiélg si de .of sai qwzocket
body so as peskags &4 is aecommadated pad i DORONS foLPpREOBME t

| evers fromcom ng off fromthe socket body. 9., The socket for an ,

el ectri cal IGapackageorld, non t thec pecommodatione surigse jpebione 1 %s tanppioNsck et

and said electrical part is an |IC package. -19 .A A%. A 1y A.ABA@AY. A
9. AYe. Af . Ac@espondigg AP, a pexipheral portion of the package body 12a. Furthermore,

R Bt s S i s
ng%fﬁsgg%_mc@ﬁ wdyiehis dpsestechpetayecay the paired confach|Rostiens daPca] caj
]i"f ;E‘! ;fﬂ %%??ﬂ?%ﬁ?%?&ﬁ%%ﬁ%@f?ﬁ 3%}‘%%]&;: tiiagz aa]e;zf[&?%i %éﬁ%%%%%ﬁﬁ (éa];(;é
ca] ca] ca] ca] ca] ca] ¢a] cal ca] ca] ga cal ca] ca] c 0 <<=0 s
Bt e e P e T e
sgsosZuuuv£<Q M’%‘PI}% iéﬁiaélgzifgglecﬁﬁoéﬁ béﬁ@d]q,sﬁ}%}lgd]ﬂgi Cats clpepeda) ca) ¢

i ooyt - betweetl the elastic pieces 15a ahd 1sb. o) o2 el cal catiyayytt =

o e o o oo A ok el BhcakestonbuabbolETkes ibsal
V1 100 ( pPoRiniab e sideccanedly otresising fhe YCibaghage) 12 through
( #1008 () 181 PRPBAECAIGHR ) 1| DhdkRgec L ) indertadh el asstest omfberop
10bb!3: 10%[%?5&6@@6%%@8%%& of tﬁg %%g)én)xflodalt?oil surface portion 19a of the top
plate 19. This operation member 21 is disposed, as shown in Fig. 2, to be
vertically movable with respect to the socket body 13 and is urged upward by
means of spring 27. Then, as shown in Figs. 3 and 7, at the uppermost
position of the rising motion of the operation member 21, engaging claw 21d
is engaged with an engagement portion of the socket body 13 to thereby
prevent the operation member 21 from coming off.
In addition, as shown in Figs. 2 and 3, the operation member 21 is

provided with an operating portion 21e for rotating a latch 28.
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100 c
to which a pressing piece 28b to thereby press the peripheral edge portion of

the IC package 12.

The latch 28 is formed with a slide portion 28a on which the operating
portion 21e of the operation member slides, and when the operation member
21 is lowered, the operating portion 21e slides on the slide portion 28a. The
latch 28 is rotated in a clockwise direction as shown with two-dot chain line
in Fig. 2, and the press portion 28b is retired from the arrangement position of
the IC package 12.

The IC socket 11 of the structure mentioned above will be used in the
following manner.

At a time when it is required to set the IC package 12 to the IC socket
11, the operation member 21, in a state, for example, shown in Fig. 4, is
depressed downward. Then, the front end portions 23c and 24c of the
respective lever members 23 and 24 are also depressed downward by the
operation member 21 and are rotated (pivoted) downward about the shafts
13b from the state shown in Fig. 8 to the state shown in Fig. 9. According to
this rotating motion, the pressed portions 17c of the movable member 17 are
pressed by the pressing portions 23b and 24b of the lever members 23 and 24
and the movable member 17 is then lowered against the urging force of the
spring 22.

In the described movement, as shown in Fig. 9, when the lever
members 23 and 24 are rotated and the movable member 17 approaches its

lowermost position (most depressed position), the flat surface portions 23d
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abut against the depressed portions 17c of the movable member 17 and
achieve the surface-to-surface contact. In regard to this most depressed
position, in a prior art in which a pressing portion of a lever member linearly
contacts a movable member, a reaction force becomes maximum. Howevef,
in the present invention, the surface-contacting state is realized, the contacting
force is much dispersed in comparison with the prior art and a pressure acting
on the pressed portion 17c is made smaller, so that the pressed portion 17c of
the movable member 17 made of synthetic resin is free from being worn or
damaged, and accordingly, the maximum lowering amount of the movable
member 17 is not reduced as in the prior art and a required lowering amount
can be ensured.

In addition, according to the described embodiment of the present
invention, the flat-surface portions 23d and 24d are only formed to the
pressing portions 23b and 24b of the lever members 23 and 24 through a press
working, so that the forming working is not made complicated in comparison
with a conventional art, and moreover, it is not necessary for the lever
members 23 and 24 to be formed with a large thickness, thus effectively
utilizing a location space.

Furthermore, as described, when the movable member 17 is lowered,
the cam portions 17a are also lowered from the state shown in Figs. 12A and
12B to the state shown in Figs. 13A and 13B and both the bent portions 15g
of the contact pin 15 are pressed and the paired contact portions 15¢ and 15f
of the contact pin 15 are opened as shown in Figs. 13A and 13B.

At the same time, the pressed portion 28a of the latch 28 is also

depressed by the operating portion 21e of the operation member 21 and
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retired position.

Under the state mentioned above, the IC package 12 is guided by the
guide portions 19b, rested and positioned on the predetermined position of the
accommodation surface portion 19a of the top plate 19, and the respective
solder balls 12b of the IC package 12 are inserted between the opened paired
contact portions 15e and 15f of the contact pins 15, respectively, in a non-
contact state as shown in Fig. 13B.

Thereafter, when the downward pressing force to the operation
member 21 is released, the operation member 21 is moved upward by the
urging force of the spring 27, and hence, the movable member 17 is also
moved upward by the spring 22. In this instance, the latch 28 is rotated in the
direction to be closed by the urging force of the spring 30.

At the time when the movable member 17 is moved upward, the
pressing force applied to the bent portions 15g of the contact pin 15 from the
cam portion 17a is released, and from the state shown in Figs. 13A, 13B, the
paired contact portions 15¢ and 15f are moved in their closing (width
narrowing) direction to thereby clamp the solder ball 12b therebetween.

Therefore, according to the motions described above, the solder balls
12b of the IC package 12 and the printed circuit board, not shown, can be
electrically connected through the contact pins 15, respectively.

In the meantime, when it is required to remove the IC package 12
from the mounted state, the operation member 21 is lowered, so that the

paired contact portions 15e and 15f of the contact pin 15 are separated from
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Further, it is to be noted that the present invention is not limited to the
embodiments described above and many other changes and modifications
may be made without departing from the scope of the appended claims.

That is, for example, although the present invention is applied to the
IC socket 11, in the described embodiment, as “socket for electrical parts”, the
present invention is not limited to such described embodiment and is
applicable to another device. Moreover, the present invention is applied to the
IC socket 11 for the BGA type IC package 12, but it may be applicable to an
IC socket for a PGA type IC package. Furthermore, although, in the described
embodiment, there is adopted the structure that the flat surface portions 23d
and 24d are formed to the pressing portions 23b and 24b of the lever members
23 and 24 so as to achieve surface-to-surface contact to the pressed portion
17c¢, the present invention is not limited to such structure and such the surface-
to-surface contact may be achieved by forming same R-shaped portions to
both the pressing portions and pressed portions.

In addition, in the described embodiment, the movable member 17 is
constructed to be vertically movable with réspect to the socket body 13, but
the movable memiber may be constructed to be horizontally or obliquely
movable in accordance with the rotational or pivotal motion of the lever

members.
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number of contact pins which are contacted to or separated from terminals of

the electrical part, a movable member arranged to be movable with respect to
the socket body, and a lever member mounted to the socket body to be
rotatable, in which when the lever member is rotated, the movable member is
moved to thereby displace the contact pins so as to be contacted to or
separated from the terminals of the electrical part, respectively,

wherein said lever member is formed with a pressing portion which
acts to press a portion of the movable member in accordance with the rotation
of the lever member and when said movable member is moved so as to
approach a lowermost position thereof by the rotation of the lever member,
said pressing portion of the lever member and the pressed portion of the

movable member achieves surface-to-surface contact to each other.

2. The socket for an electrical part according to claim 1, wherein said
socket body is further provided with an operation member to be vertically
movable with respect thereto, and when the operation member is lowered in
the vertical direction, the lever member is rotated and the movable member is
moved to displace the contact pins by the rotation of the lever member so as

to be contacted to or separated from the terminals of the electrical part.

3. ‘The socket for an electrical part according to claim 1, wherein said

lever member is formed from metal plate, said movable member is formed
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with a flat surface portion and said pressing portion of the lever member is
formed with a flat surface portion so that when the lever member is rotated to
move the movable member so as to approach the lowermost position, the flat
surface portion of the pressing portion of the lever member and the flat
surface portion of the pressed portion of the movable member achieves

surface-to-surface contact to each other.

4. A socket for an electrical part comprising:

a socket body to which an electrical part is mounted and provided
with a number of contact pins to be contacted or separated from terminals of
the electrical part;

a movable member mounted to the socket body to be vertically
movable with respect thereto; and

a lever member mounted to the socket body to be rotatable,

said lever member being formed with a pressing portion and said
movable member being formed with a portion to be pressed by the pressing
portion of the lever member when the lever member is rotated and the
movable member approaches a lowermost position of the movable member in
a vertical movement direction thereof, said pressing portion of the lever
member and said pressed portion of the movable member achieve surface-to-

surface contact to each other.

5. The socket for an electrical part according to claim 4, further
comprising an operation member mounted to the socket body to be vertically

movable, wherein said operation member is lowered in the vertical direction
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6. The socket for an electrical part according to claim 4, wherein said
pressed portion of the movable member is formed with a flat surface portion
and said pressing portion of the lever member is formed with a flat surface
portion so that when the lever member is rotated to move the movable
member, the flat surface portion of the pressing portion of the lever member
and the flat surface portion of the pressed portion of the movable member

achieve surface-to-surface contact to each other.

7. The socket for electrical part according to claim 1, wherein said lever
member includes two set of paired levers, each set of which is arranged to one
side of the socket, said paired levers provide an X-shape in arrangement and
are pivotal about shafts formed to the socket body, said paired levers being
provided with pressing portions and said movable member being formed with

portions to be pressed by the pressing portions of the levers when said levers

are rotated.

8. The socket for an electrical part according to claim 7, wherein guide
wall sections are formed to respective side of said socket body so as to cover

the paired levers on both the sides to prevent the levers from coming off from

the socket body.

9. The socket for an electrical part according to claim 4, wherein said

socket is an IC socket and said electrical part is an IC package.
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