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TESTI NG | C SOCKET Background of the Invention Field of the hrﬁeju{om

present invention relates to an I C socket, and nore specifically an IC
socket for tesid \\\Ui d array package. Description of related art In
general , N‘\\i&\m\ conprising a resin body and a plurality of netallic
contacts € cl.uding a connecting termnal for electrically connecting
to a correspontft’hg | ead or bunp of a serfll conduct or package and a | ead

formed integrally with the connecting term nal and adapted to be inserted

into a correspondi ng through-hol SPEGIPICAEIONrcuit board. Figs. 9A and
9B are diagranmmatic sectional views illustrating the structure of

conventional |IC sockets. As shown in these drawings, an IC _ socket is
assenbl ed by forcibly inserting a contact 1 into a contact fixing hole 3 of
an | C sockelitledf the IRveationy, a variety of semni conductor packages have
appeared, and in order to minimze the size of the sem conductor packages,
t he package is gradually shifti AESTINGIGEBOCKET package (QFP) conprising
a nunber of |eads 13 outward extending froma periphery of a package body
12 as shown in Fig. 10, to a grid array package such as a ball grid array
(BGA) package 14 having a nunber of solder bunps 15 forned in the formof a
matri x on aBaskgrowndf cTéleoIthelﬁélqmckage to constitute *166166* ~aaa -~
Zooz 2 electric contacts of the package, as shown in Figs. 11A and 11B, a
pin grid array ( @éﬁl@agéYeIﬁtha land grid array (LGA) package, since
these grid array _packages g¢an be usefIa at are tiv}%lg | ow cost in,g,)l gﬁe of
QFP. An | C socketThesBEESEHE 1n¥eRtIAR Igkates &0 @an X spakabiand Biorespecitifallyri d

array packages, such as _BGA PGA and LGA packages, has contacts of a spring
structure scilt HarSocket fontesting ﬁr@%@&?@’h?aqﬁ?ﬁgx?-pr essure-contact with the

electric contacts of the package such as | eads or sol der bunps. Because the
‘contacts of the I C socket are pressure-contacted with the | ead or sol der

bunmps of the pac e, .there occurs a _phenonenon that a i material of the
el ectric contact %dqméo’bégﬁ@;%teﬁsaqtr ansferred to the contacts of the IC

socket, L e rhbbred "Bl s SRS RS A AL BB
socket. metallic contacts each including a connecting terminal for electrically
connecting to a corresponding lead or bump of a semiconductor package
and a lead formed integrally with the connecting terminal and adapted to
be inserted into a corresponding through-hole of a printed circuit board.
Figs. 9A and 9B are diagrammatic sectional views illustrating the
structure of conventional IC sockets. As shown in these drawings, an IC
socket is assembled by forcibly inserting a contact 1 into a contact fixing
hole 3 of an IC socket body 2.
Recently, a variety of semiconductor packages have appeared, and
in order to minimize the size of the semiconductor packages, the package
is gradually shifting from a quad flat package (QFP) comprising a
number of leads 13 outward extending from a periphery of a package
body 12 as shown in Fig. 10, to a grid array package such as a ball grid
array (BGA) package 14 having a number of solder bumps 15 formed in

the form of a matrix on a lower surface of the package to constitute

*166166*




In the prior art, it was a general practice to fix an I C socket 2 to a test
board 6, as shown in Fig. 12, by inserting contact pins |Id e ndj
the I C socket body 2, into through-holes 6a of the test boar)étg f”r@?ﬁ%ﬂ@]
surface of the test board 6, and then by soldering a tip end portion of the
contact pins |Id projected fromthe other surface of the test board 6, - by
a sol der 19. However, since it is di4ficult to exchange the |IC socket under
this practice, it has been proposed to nake the I C socket detachable, as
shown in Figecttit cbmam@\dfdtthaakagmpa@lshemkm Highauilry andc ol Bsspini ng
nunber of pin sockets 8, by soldering the pin sockets 8 to the test "board 6
by a sol dergrid,areayl (PG Aheavkiage, hawdda lopdi giidrairay (e Adopackageisinced of
the I C socket body 2 in the pin sockets 8 so that the contact pinldis
grasped by thesegrat armayr packagesi can be usesd aea atlativeelyilovw cogedn place of J U
L 2002 3 However, in the |IC socket shown in Fig. 13, if a fixing and
grasping fdREP.for the contact 1 in the IC socket is inferior to an
insertion pressure of the contact pin |ld into the pin socket 8 applied when
the 1C socket bodyn ICispokexaweddoresting pneelesbdk enharacteristies mfdde grids ar e
often deviated from each ot her_ and_in an trene case, the contact falls
away from taigay Qaskages suehyas BGA, fﬁﬁsaf&fiiéi BAFRSES Saﬁ%ﬁécﬁa& Ral
view of the contact 1 and thﬁ IChsocket bod¥ (?h V\h%g the contact 1 is

&nabd thAreug

inserted i nSRMBETIRECIUHS @cqontagisng fI{Q PIESSURFREN Iy 2,
i ng hot evath S efasafierSiielhof the siitiage SR B51edas oEoiids BH%PS

pecomes. Fo<BeCapfRtEdtiach of She 1€ oalheP ahe Bre S Gheaftel Pl BECRg01 CG°
he cont act ot MIRRE uSBpscRT R, Phckelen Bfte SPaRrs o Mhéulineon MACR,

‘{ - - - i O 1 . .
oe 2 o7 0soSHeARF IS e s O dphpgRoR BB Fuche o
rorerol bnrdtackt d'Ble MectobRer Catietle BT ASIELRAN MRS

out. from theoh 36 < BBt SpBr 2@ mRlefyedge IRk OhetBEs iy ol

Ob
In this propos owever, 1t*1s inpossible to exchange the contact’. There
has been al ﬁ%gﬁﬁbﬁﬂ&%&%aﬁ?e'tﬁe%?%ékét?r a plat package such as the QFP
|

havi ng a nunb of “connecfi on | eads extending outward fromthe periphery of
the package, theld Qh@‘p?kﬁtalb,e&mﬁ/a@%?bﬁéfﬂcbﬁa@ti_f:brt@ fixhat dCt fsckea agts by
a hol d-down plate, as another neans Tor preventing the contact fromfalling
out from t heest®eadk@t abstpwrF-ot Rigaip| by ihspaieg eddtact pinsMbdedxtending
Application Pre-exam nation ~aaa ~ ZooZ 4 Publication No.

JP- A- 0700255 dhs did sesketbody ydkes throcighdholpsaba ofthe tpstabeamke6ifeonand a
| ower plate menber and having a structure in which, as shown in Fig. 3 of
JP- A- 070025504, suafddexof the testduoard16, and ther bynsaltieringealdip eadipoytian efid 32
to be inserted into a through hole of a printed board 61 is driven into the
| oner pl at e the goatactipinsntid projectedt frem vhe @thenhsurfaserobprhe testehoard 61 i s
provided with a npvabl e contact 35 which can be_noved dependently upon the
ki nd of thebyapaldderndd. | Hoween, cire Kels, dHbiguleto exghanpgrithg Kt soeket
novabl e contact 35 by the upper plate nenber 21 |s achi eved by. depressing
opposi te enddidsr ﬂalssl?f&ﬁléﬁa%tal%}gﬁf‘dbpf%&eiddﬁ’ ol grENE’ Kook detaahabier 35
by means of the ugfer. plat e [rﬁn%er 21. .Therefore, the sizE of .t he novabl e
contact bec@teshPHydn Hign lhe BLsPIQVIdiRE #Ri 2dpptelospeket shnBaVIRE @
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for only thegtkat gpacket, and cannot be applied to a high density package
such as the grid array package having a nunber of contacts arranged on a
bottom surface of the package. Accordingly, a need exists to provide an IC
socket which substantially overconmes or at |east aneliorates one or nore of
t he above nentioned probl ens of existing arrangenents. Another need exists
to provide an I C socket for testing a grid array package such as a BGA
package.



18 J UL 2002 5 SUMVARY OF THE I NVENTION I n accordance wth aspects of the
present invention, there is provided an I C socket for testing ?blﬁdLﬁZBEQ
package, the |1 C socket being configured to be fitted with an adapter socket
mounted on a test board, the I C socket including an |IC socket body having a
bottom plate fornmed with a nunber of cont act hol di ng hol es penetrating

t hrough the bottom plate and arranged in the formof a matrix, a nunber of
contacts each having a contacting end, a spring portion, a fixing base

i ng base por (1ot vt e I Ges i CshaRiEin, Figod Tl R, Hhify ahd®
of 1 he bot t Biaspi Z6tes BCHRICHRAELT it 1R I sRORECT, HERATIEAA NiatBPRL T

FiX1 19, 2per biyiRice 8 thi*eshiabt B URPitoS{He! FPsAid® I et he

| C socket b y passing t ontacts e I'ng apertures,

respecti vel yockdipddy s FReE RPfHe aa§19€erts*&kepf7t, 36e dthet pineard pftemen

the bottomplate o | C socket body and an edge portion the fixing

aperture of defmtéd fromh BACH ®thér) ahdPiieharéademebamterehé cunthbefdlls anclet |
each of the fixing apertures is conposed of an insertion section which is
.l arger t hafroan theiI@ sodiest Body . alFigettiion diagrammatic @nlamedapireied!vibwgher
than the fixing base portion, for allow ng passage of the contacting end
and the sprpfigheeontavt bandhhed@soecket body 2. f Wher tlsecontactvhis indested
continuous to the insertion section and which is smaller than a horizontal
section of imerfd fixeg basthepoontiact fixinghhole $ af rthegHbesuckethsody X2,nthepl at e
is put on the 18 J UL 2002 6 upper surface of the bottomplate of the IC
socket bodyfiningasl graspheg dorcerfpsacthrosutie eortachdeiromthe sontast Bxinge
fixing apertures, and then, by shifting the fixing plate in relation to the
bottom pl at Bodg 3 rand the dasertionopyessyre aeweoréc;geacargaarré freme@ lawer t he
‘fixing section of the fixing apertures, with the result that the fjxing
base porti oPOSitiemeas Shox 1nstig. xby bMhasehe relasion Setweandhese fiosces

oo RS RO L SRaE ARy B ke e i,
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of the presqRe domtaet pign1 0§ Preyéited R¥hHLA1iAR ditt FORK e TCT skt ibudya99r i d
array package, the I C socket "being configured™to be fitted with an adapter

socket mounttpdaetion dfestwades dffechefthe Laetel0. nth mﬁisngr@pbsla@, Re®kSer brdy

havi ng a bott'om plate formed wth a nunber of contact holding holes
penetratingishnqnghﬂﬂhqobgmhgﬁgekheQoguﬁnarranged inthe formof a matrix,
a nunber of contacts each having a contacting end, a spring portion, a

fixi ng base portiDherenbasbeed atsd dikdlozé®dan Kosbekei fior aipiathchaﬁe guch
arranged in the nanmed order, the fixing base portion of each of the
contacts beiasgthenQFR bdving a mumber efpoomtiecgiocolends textehdingyohiovardframhe 1 C
socket body fromthe underside of the bottomplate, and a fixing plate

havi ng a corthésperiphary rofnther patkage) the d0esockassbeing toréiguradaa fwerly
surface of the bottomplate of the | C socket body by passing the contacting
pin of the cewidathes COH?&%@ byt adaldxdoynaplate,uase snothwrpeeans dioy, prenentingi ng
base portion of the cqntact being fixed between the bottomplate of the IC
socket body E§ccontastiomdalling ogt from thexd(rgoaket bedy of the fixing plate.
Wth the above tioned arragngenent, since the fixing base portion of the
contact is accogfnﬂ%ﬁéam et hapargseakitiliy MorelndpplicationdPrerexaminatiosm

pl ate of the |IC socket body, and fixed between the bottomplate of the IC
socket body and the edge portion of the fixing aperture fornmed in the
fixing plate, when the contact is inserted into the pin socket, the contact
never falls out fromthe |IC socket body or is never deviated in the axial
direction of the contact pin. Therefore, reliability of the IC testing of
the grid array package can be el evated. The above and ot her features and

. o Y . oy S - T r 1 r 1



Brief Description of the Drawings Fig. 1 is a diagramatic p4rgi

sectional view of an essential part of a first enbodi nent of?taue'jp(lrggpzet
in accordance with the present invention; Fig. 2 is a diagrammtic plan
view of the fixing plate used in the IC 1 8 J UL 2002 8 socket shown in
Fig. 1; Fig. 3Ais a partial plan vigwillustrating a first positional

rel ati on between the fixing base portion of the contact and the fixing
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enbodi nent h socket® I n*accordance wmth the present I nvention; Fig

b o SR AT B BT ety amani ) i o 101

package.

In this IC socket, however, the fixing of the movable contact 35 by
the upper plate member 21 is achieved by depressing opposite ends of a
stationary contact portion 36 of the movable contact 35 by means of the
upper plate member 21. Therefore, the size of the movable contact
becomes large, with the result that this IC socket cannot be applied to an
IC socket for the grid array package such as BGA package.

Japanese Utility Model Application Post-examination Publication
No. JP-B-04U000553 discloses an IC socket having, as shown in Fig. 2 of
JP-B-04U000553, a number of turned contact pins 5 arranged and aligned
on a base plate 1 and a hold-down plate 7 put on a base portion of the
turned contact pins 5, the hold-down plate 7 being depressed by a body
member 3, so that the contact pins 5 are fixed by the body member 3
through the intermediary of hold-down plate 7. However, this IC socket
can be applied for only the flat packet, and cannot be applied to a high
density package such as the grid array package having a number of

contacts arranged on a bottom surface of the package.

Accordingly, a need exists to provide an IC socket which substantially
overcomes or at least ameliorates one or more of the above mentioned problems of
existing arrangements.

Another need exists to provide an IC socket for testing a grid array package such
as a BGA package.



I nvention; Figs. 9A and 9B are diagranmmatic sectional views illus tin
the structure of conventional |C sockets; Fig. 10 is a di agra}r@t\btﬁ_ 20%2
perspective view illustrati ng one exanple of the quad flat package (QFP);
Fig. 11Ais a diagrammatic side view illustrating one exanple of the ball
grid array (BGA) package; 18J UL 38002 9 Fig. 11Bis a diagrammtic
bottomview of the ball grid array (BGA) package shown in Fig. 1lla; Fig. 12

is a diagranmatic partial sectional viewillustrating one exanple of the
prior art general practice for fixing an |IC socket to a test board; Fig. 13
Is a diagrammatic partial sectional view illustrating another exanple of

the prior art practice for fixing an I C socket to a test board by using an
adapter socket; Fig. 14 is a diagrammatic enlarged partial sectional view
illustrating the contact and the |IC socket body when the contact is °
partially inserted into the |1 C socket body; Fig. 15 is a diagramatic

enl arged partial sectional vigwnvArsY OFtTHB INVENTIONICt and the | C socket

body when the contact is conpletely inserted into the |IC socket body; d
Fig. 16 is a di aghnseserdanceayith aspesiscefli Beapressnbwnyaniiges &5%‘? ﬂFgP’f%é)%o%?@i on

i n which on : L.ally falls out fromthe I C socket so that the
cont act pi ng%cg(g{]%’ggéespggFggtari cally contacts with the pin socket of

array package, the IC socket being configured to be fitted with an adapter
socket mounted on a test board, the IC socket including an IC socket body
having a bottom plate formed with a number of contact holding holes
penetrating through the bottom plate and arranged in the form of a
matrix, a number of contacts each having a contacting end, a spring
portion, a fixing base portion and a contacting pin which are arranged in
the named order, the fixing base portion of each of the contacts being
inserted into a corresponding contact holding hole of the IC socket body
from the upperside of the bottom plate, and a fixing plate having a
corresponding number of fixing apertures and fixed on an upper surface
of the bottom plate of the IC socket body by passing the contacts through
the fixing apertures, respectively, the fixing base portion of the contact
being fixed between the bottom plate of the IC socket body and an edge
portion of the fixing aperture of the fixing plate.

In a preferred embodiment of the IC socket, each of the fixing
apertures is composed of an insertion section which is larger than a
maximum horizontal section of the contact at a level higher than the
fixing base portion, for allowing passage of the contacting end and the
spring portion of the contact, and a fixing section which is continuous to
the insertion section and which is smaller than a horizontal section of the

fixing base portion. With this arrangement, the fixing plate is put on the



the adapter socket. - Description of the Preferred enbodi nent ferring to
Fig. 1, there is shown a diagrammtic partial sectional view z}@glfu[. 2502
essential part of a first enbodi nent of the I C socket in accordance with
the present invention, in a condition that contacts of the IC socket are in
a fixed condition. As shown in Fig. |, each of the contacts, generally
designated with Reference Nuneral 1, 6 includes a contacti ng end la, a spring
portion Ib, a fixing base portion 1 ¢ and a contacting pin 1 d, which are
arranged i nippes surface of theobottomplate of dbe I&hsocke @dynbaspwsssmgqhe
integral nenber. In a testlng the contacting end 1 a is brought into
contact wi tQOIﬁa@t@rthé@lpg\h A dNSRIICACSECHOn ﬁ&t@z fiK1ngraperpieragnd then, by

cont st | ng SRAE A6 4SS 1 tﬁi%ﬁfﬁgﬁﬁf‘?‘i‘kmﬁiﬁ?ﬁﬁf%5&6?‘2‘?‘22%
merd 708 oy Bt o Bl il 0,8 S’ZEEHF@?E"‘E‘“‘*BSG; a
tip end of APFELLLGS ﬁg‘tgoa’tq qlkﬂﬁ#}ghg, age Rq{gxo&)&f ﬁﬂngq ¥d is
S TCrent i ops o7 e e i b 1t g sk oo n e |
SRR e P T
(7 70 e porthgtlin B LIGHEY Splacti TP DB ST ont Mt (s

cont ourof biRiHEN 4 TSR fof Nelifio 2 ﬁﬁ%rrﬁ?ﬁp&cﬁfﬁﬁ%ﬂ@l@“g odkéy and

the spring portion b €an pass throughk a ertu ng passage of the
fixing bas C &lgmte@c heliding
Hole 3 forerr% é}beﬂggtu?%%q%l g?gﬁgg&g‘?ltgnhﬁéda?tfp ody sot gtgag%ﬂnber
of cont act Shoadf, ahk! IC Scket Michiding AL ICHRket Bdﬁ)b%a%ﬁ@%%@ttbﬂqtﬂl&té orm
of a matrix having a nunber of rows-and a nunber of umms. Thus, “each

contact 1 ifofm@dvith & mifBet @frﬂdtﬁdcph@mmnhbtesagbﬁéuraﬁnbathr@ubhcmeon
and a vertical direction. The contact hol ding hole has a recess 3a forned

on an upper bettohd¢latef andarbaigeainpilee foza of atimatdit, aonkabebatycéntaces
accomodating the fixing base portion 1 ¢ of the contact 1, and a through

hol e 3b forhedirgg aacoatdatingfenidyea speimgs pdetion, peﬁe;nmgtteastehpombntmdtmttom
plate 2a of an I C socket body, so that the contacting pin |d of the 18 J
U L 2002 m contantingl ppaswhsch tareuariranged tihr theghaimeé e oddepnthea fixingebasef
the contacting pin |d is projected froma |ower surface of the bottom plate
2a of the | gostokaf eacdnyogtheqconsacmgbpirg msertied imboirat eerrespandingppentact
surface of the bottomplate 2a of the |C socket body 2 by neans of screws 5
in order tohpl@mgnhoheh@f mwc&oc_kef beehyt andi s gueed r¢sxarﬁqaﬁmg)§ovgﬁng|me 2a
of the I C socket body Wgﬁ’l rdly |nthe dr.aw ng, Euse of a | pad_or force

from the und®Psr&d ecogieRe Pl atﬁ th@ledlr(é\ﬁoﬁ et padyr s thatytheaBixing t he
| C socket body 2 is. for of anlns resin nd the fixin
s formed opalemamion PRdbectodtach i3 fired benvesh s banonp kst alitheIE
pol yim de r e%'cﬁet bo&‘? A8 the cureg fasin F:Sz'u?ﬁg"" nt

According to still another aspect of the present invention, there is
provided an IC socket for testing a grid array package, the IC socket
being configured to be fitted with an adapter socket mounted on a test
board, the IC socket including an IC socket body having a bottom plate
formed with a number of contact holding holes penetrating through the
bottom plate and arranged in the form of a matrix, a number of contacts

each having a contacting end, a spring portion, a fixing base portion and a



property is required, the fixing plate 4 is fornmed of a ceramdc rin@ r
a glass-fiber reinforced resin as in a printed circuit board. 1R§1£T§:Lﬂ- QZ

Fig. 2, there is shown a diagranmatic plan view of the fixing plate 4. This
fixing plate 4 has fixing apertures 9 of the nunber corresponding to the

nunber of the contacts 1 fixed to the | C socket body 2, in order to fix the
fixing base portion | c of each contact 1 imovably in an axial direction of
the contact pin 1 d of the contact 1. The fixing plate 4 has screw holes 10

used for fhashmmfsgggggﬁivngcrpla%eaﬂaﬁ d hf fHe nafRakrdePdvhe f%ngelﬁg§ of

the screws 5. As in Fig. 3A each of the fixing apertures ?o_rrred
of a conpoppittorRArdacheol HPESRACH baing inselted iapera @diﬁe?%oﬁ@iﬂtgngoﬁﬁ%ts' ze
co

| arger than the horizontal section of the fixing portion t he cont act
1 so as tohaldiom tbde fafxthrg IGasecker biody fromothet hadeesidecof kthanbottemse t he
contacting end l'a and the spring portion |b to pass through the circular
aperture 9plawydand r ecfiaiggl platepkaving ®oroespomémgviumbes of rfining
aperture 9a and having the size smaller than the horizontal section of the
18 J U L 2@@ertizes iatichdixed tdna loweofsurfacec ofit tet bottamt platet of thexIGg
base portion 1 ¢ of the contact 1 cannot_ pass through the rectangul ar
aperture 9spchit bodyebyepassinghthte chatddtiig@inaek thereomacts througte thent act
1is held and firmy fixed between the |IC socket bady 1 and the edge of the
rect angul Srﬁ}apig{a%ﬁ@@:si orspessivelyi thy fikingbase p@émf@ndt:‘éﬂ;g Rentact fiaiag .
aperture 9a_ wi e called an "insertjon section" of the fixing aperture
in this spdtigd batween tmgosm rﬁlé%ﬂgmeaféa%%?&@&b@dé’baw an ¢@ge pordana
"fixing sectjon"_of the fixin perture 9 in this specification. As an
actual mat tcgjrt%etﬁémgwéﬁﬁmﬁogég@%Ib’ﬁngapléfe-t he fixing aperture 9 is not
necessarily requ &gl ho bg | arger than,the horizontal. sec@_)if or}. of the fixing
portion I ¢ of theidbihgcADPVE; MAnfioRsl ATRARECHED,; sineg e (reing Basg
aperture 9 allows t contacting end la and the sprin ortion b to pass
hrougn t ndstiatiicl T driagt o8 ARpadiitag o i YBeRalk hilie Fofhe
insertion section.9%a o he fi;xin erdt-ur i r 4| maxi nym
hori zont al é@tq(&{l glﬁe ﬁ)ﬁito@arﬂlgtq %gt%gg Iﬁé@é?l?ef{i %ﬂ‘i?’ gﬁérﬁ%ﬁ@ q%lt%eﬁanﬁlfse
portion 1 r i t tacti e - SPrj ng
ort on i b P BB AR I AR S AEH 5t LR REudo ¥ iR o,
to the IC s N o i.he | i | OF d 3B
L0 1o L C SABURrORG th theOR AP FABCd A s BLFHEACR, HcHdPingAre

11 ustrat | ngirpsdaket! the coRf2i e9Rpifall 1ok RSImDHRC Rolker bodlyngr Raséve
portion 1 ¢ of the contact 1 and the fixing aperture of th i Xing plate

4 and in Fi gevidBdvih tHe iaxidl §R€&11OAASL t}ﬁb%dtﬁlﬁﬁﬁirﬁ' aHereRsrel irBRabilfyyl Hf Fi 0.
3A, after the contact 1 is conpletely inserted Tnto the |IC socket bddy 2 so
that the figienIChasgn@orfitthenrid apfayt pecieet @t bé dlevaedt ed on the recess 3a
of the contact holding hole 3 and fhe contacting pin |ldis projected from
the | ower surfacFhefabove &ied ooherpl at e 2deafurebandadvantaie’ oft the piesend
plate 4 is put on the upper surface of the bottom plate 2a of the |IC socket
body 2 by pasemgon Wl beUappafiit fidm hecioliewingglesudiptiomraf phefesped ng
portion |Ib of the contact 1 through the insertion section 9a of the fixing
aperture 9. eiitodaai¢rts, ofstlshamventidsi gvithArefdrencesta theer tacalomppanyingw
illustrati ng a second positional relation between the fixing base portion 1
c of the coAdrawings.and the fixing aperture 9 of the fixing plate 4, the
fixing plate 4 is displaced in relation to the bottomplate 2a of the IC
socket body 2 so that the upstandi ng connecting stud 1 a of the contact 1
is shifted br;_to he f.i xi n%gs%:ﬁ:t'on 9b of the fixing aperture 9. As a
result, as CRCHPHON apdngs secti onal view taken along the line
B-Bin Fig. 4A Ehe ﬁi.xin .base portion l@i of the caontact 1 is fixed

bet ween the bot t a8pldfed ShagRMINALICPAFA SCCHORY WY Q4G peyantsd PATtt he
fixing sectiqn f the fixi erture f.the fixin late, 4. Nanely,

t he contact © %Zibfsﬁ&m Héweﬂgwﬁwﬁ es%a?f‘& “Hiapﬁgﬁlm&ogv@eth@oﬁf%&mng
pin 1 d of the contact 1. Referring to Fig. 5, there is shown a

di agrammat i LEREO%nal view of a part of a test board and the | C socket for

illustrating the n f Q. : ] . | ISt

erbodi ront of ¢ né 1By 2t s ERETEIC Hhh Yk BE Bt PR deeinng 1
test board is designated with Reference Nuneral 6. A renovabl e adapter
socket 7 is fixed to the test board 6, by inserting a | ead 8b of each pin
socket 8 assenbled in the adapter socket 7, = - into a correspondi ng

t hrough-hol e 6a forned to penetrate through the test board 6, and sol dering
atipend of the |lead 8b of each pin socket 8 projected fromthe test board
6, by nmeans of a solder 19. The |1 C socket is assenbled with the adapter

o, . o a Y . a r - 1 o~




18 J UL 2002 14 assenbled in the test board. Thus, by inserting tgiﬂ_
contact pin 1 d of the contact 1 into the pin socket 8 with a f08c \Qﬁﬂﬂ]
is larger than a counter force given by a spring action of a spring contact
piece 8a fornmed in the inside of the pin socket 8, the contact pinldis
brought into an electrical contact with the spring contact piece 8a, and
the contact pin Id of the contact 1 i§ firmy nmechanically held by the
spring contact piece 8a by neans of the spring action of the spring contact

pi ece 8a. '%éﬂ&%hBﬁﬁgin F'i’f.”l'if the force given by a spring action of the
e

spring contact piec a 1s”large, since the contact _ 1 is fixed to the IC

socket body 2 byF{ohe3 Aii%i ngyaptiall gla‘h vidp ifleRirading 8 firdt POsitiYaN] fagti%ﬂ out

fromthe I C socket” body 2. "On the other hand, if“the fixing plate IS

removed, thgettesdrathie fixdag hese ?_dtti’(brﬁ@iﬂtht domaty agdahenfirthg hpettige adfove
menti oned enbodi nment, the insertion section 9a of the fixing aperture 9 is
the circul atheefirigiphateput the insertion section 9a may be an oval aperture
or a rectangular aperture if it allows the passage of the contacting end | a
and the spring pBig.i3Bi$ & settiohel vtew aakerl alowgvhealinechndl ianfigdi3dent of the
| C socket in accordance with the present invention will be described with
reference to Fi gFigl, 4vhiishaiparial plahi agesmibustraparg iaalsesondi poaitionalv of
an essential part of the second enbodi nent of the IC socket in accordance
with the preslationi hetweenrthel fixing.base pooientaf the ceypaodiang the tiving
shown in Fig. 1 is given the same Reference Nunerals, and explanation wll
be omtted ﬂmﬂﬁrﬁ’rp?ithﬁb dmingrplateit he descri ption. As seen from conparison
between Fig. 1 and Fig.. 7, the second enbodi nent o? the 1C %gcket in
accordance with Fie 4 dsantect view takerplong the line BB ne kigr 4A;

enbodi nent of thﬁ' | C socket in accordance w t.h éL 8 J UL 20042{3 15 .t he
present inventi oRig-chlS 2 HAGFHAMALK pechionalfvieweOf Apary of | & fest boagdrang

Fhe. 1 C sockie BocPoketitoraligsirag ey BRNEs AT SSPROTITY bt AG) FOTPiont
The T esi n oUit PG SmbeGTmanhGLahe Fres. fuennbaiintd 166 ted BSHNG: g agen
Condi 11 on of "¢ her i Brip 4idBaBi Blic SRR IEWBE Babinabthe ded! Baprd

h . Pref b h ' i [ .
orase. oo ShPlne 1ESobkel BuRAFhEOIC obReE UPRREH S AnbBARERRE Mg, | ,
accor dance Wbl ifivBhAGANL asSuifiBldPIh e tesPBorfFCr i Ded with reference to
Fig. 8, whi 'S a diragrammati ¢ partial sectional’” view of an essential part

of the third enbggl : C s I ' srgcﬁ{
invention. In Fi g?g'g?qgl%Eé%@?nlgoﬁﬁ?lgséﬁlcﬁlﬁgéﬁgﬂ? 3}2%@8 o%‘vnliqi iégr?%&l@%? 11s
given the safy Relei®rasbolimkém 6f tROYCCERIAN At ordhhcO8v A theCprdseht
simplification of the description. In the first and second enbodi hents, the
fixing platéndestiofi;ne resin coating 11 is provided on the upper surface of
the bottomplate 2a of the - I C socket body 2) nanely, in the inside of the
| C socket body 2Fijgn8tisi s dibgrameratiadparid], sechionadntiavt of ansesseseidl gshrit nt o
the bottomplate 2a of the I C socket body 2, fromthe underside of the IC
socket body of, a ahitdt embadimentpohtke 4G sotketeih taccobdancensvith whtapeesehtt he
bottomplate 2a. In brief, the contact holding hole 3 formed in the bottom
pl ate 2a of 1nWenti@nsocket body 2, has a recess 3c forned on the | ower
surface of the bottomplate 2a of the |IC socket body 2, for accommodati ng
the fixing base figsiBA rpdd?Btare diagrammatic sedtianahnoewts Hbistraing sheed
at a center

structure of conventional IC sockets;

Fig. 10 is a diagrammatic perspective view illustrating one example
of the quad flat package (QFP);
Fig. 11A is a diagrammatic side view illustrating one example of

the ball grid array (BGA) package;



18 J UL 2002 16 of the recess 3c to penetrate through the bott@rﬁ Q‘I]gtL?Z%Z
of an |1 C socket body, so that the contacting end |a and the spring porti

| b of the contact 1 passes through the through hole 3d but the fixing base
portion |Ic cannot pass through the through hole 3d. Therefore, the through
hole 3d is considerably |arger than the through hole 3b in the first and
second enbodi nents, since the throughohole 3d nust allow the passage of the
contacting end |la and the spring portion |Ib. On the other hand, the fixing
aperture 9 for me%lg-nllﬁels iax iR IAmRMmAtc bottemmt Ve ok the | ball rgridaamraye of
only the coptactin in ld of .t contact 1. Wth this arrangenent, since

t he cont act &M%ggqgﬁhﬁ‘ﬁﬁdplﬁgi ﬁgérted into and renmoved fromthe bottom

| ate 2 f th C ket bedy 2 t.th i d f the. . body 2, it
P hocerre toci bl PAS » BBkchmglt NSt el RS v
inthe IC ket {1 d ith th . i i i t fJi Xi
base por (1 opXunple Sf SRR BAS At Mehdral daPice TRt AINEH 28, sty aRgr "
formed in tES Ed),ttom pl ate of the |IC socket body, anq fixed betvv_ee_n t he
bott om pl at 8¥%t he 1 C socket body and the edge portion of the fixing

t f d i t X . A4t faet . i i th
P socket - the By s widiageiinth e Haftal S Ak RGARRIGE dlofhat { 1O
el Cabi 1 yeXaiple GfShEOr SHIGACHER B fhAlfig WMEToke 10 WHECELBAR by,
The i nvent inggié&anénhagﬁﬁﬁ%@kgﬂom and described with reference to the

odi*hen

specific e ts. wever, it should be noted that the present

invention is in ppgways | igni 4 edid@rdmith A8t athkrgkd! nﬁaﬂtidlusﬁ:bﬁfo@mstvﬁw ur es
but changes and nodifications may be made wthi'n the scope of the appended
cl ai ms. 1ﬁldst‘riatiné0ﬁ'?e noitaciind th&NIC Gaeldtebolgr wiesi ithe aofitdct & ray
package, the I C socket being configured to be fitted with an adapter socket
‘mount ed on pafﬁ:ﬂtlyb@ﬁrcbd imm@@@&ekeﬂb@dygdi ng an | C socket body having a
bottom plate forned with a nunber of contact hol di ng hol es penetrating
through said bot Fogn pl it és anddaagrnpethtio ehkarigedm pdritalnetecitional wigher of
contacts each having a contacting end, a spring portion, a fixing base
porti on andibuswatiagt the qontaehiakd ahe HCr sogjest bodyhevimemettieocdatactsas d
fixing base portion of each of said contacts being inserted into a

cor r espondi sgmplatelytinperted ngtchteel G fsoeketdbody;sauket body from the
upperside of said.'' bottomplate, and a fixing plate having a .
correspondi ng nukbgr 16f 1§ i idragramematice pastial seedanah vaﬁ%pﬁ@strgtmga&ee of
said bottom pl ate of, said | C socket body by p ing said contacts through
said fixing CQBaittlQ@éﬁ, whaeh Qng eengactsraaraaﬁiyxfaflgs BHS dremx the &Gsodkatso

cont act bei fixed between said bottomplate of said | ocket body apd an
cdge por 1 oMtk HESCRMACk TG HpdopaskeBUBEALY CORtAGS MilietheoPTiOf ks BE ket
clainmed in geai@? 1 wher:i:(:en each of said fixing apertures is conposed of an
insertion s&d¢AGAPHTISOCKCE | arger than a - - maxi num horizontal section of

said contact at a |level higher than said fixing base portion, for allow ng
passage of said contacting end and said spring portion of said contact, and

ssa id contacting end ring portion of said contact, a
i | er a5 L B e R BB Gmb 8 RRERS 15 ace por i on, S0t hat sai d
sl | er gt 25t et PR ng base portion so that
of ‘sard 1C sooket RO BN B catenon Fiavey f Qg IRER AP SR8t G

X
fixing apertye® &ff 8R! Esdentidl9pRitebe a firstSembYdine2of &he IC socket in

accordance with the present invention, in a condition that contacts of the

IC socket are in a fixed condition.
As shown in Fig. 1, each of the contacts, generally designated with
Reference Numeral 1, includes a contacting end 1a, a spring portion 1b, a

fixing base portion lc and a contacting pin 1d, which are arranged in the



3. An IC socket clained in Caim2 wherein said fixing plate i r
material selected fromthe group consisting of an epoxy resin ;Ewﬂ ?ﬁﬂf

polyimde resin plate, a ceranmic plate and a gl ass-fiber reinforced resin
plate. 4. An I C socket for testing a grid array package, the |IC socket
being configured to be fitted with apjadapter socket mounted on a test
board, the |IC socket including an | C socket body having a bottom pl ate
formed with a nunmber of contact hol ding hol es penetrating through said

bot t om pl atrraraed oxderagddarmedim horamiaglaimegralxmemberbén aofestiongt ahes
having a contacting end, a spring portion, a fixing base portion and a
cont act i ng qontaeting fenar ka as aogghit intot dentastredtiv adesrrespontinigxe outacs of
portion of each of said contacts being inserted into a correspondin

cont act holthengriddreayfpackiage] € exhmplopdycoraespendingebiumgs of theaB%@
covering an upper surface of said bottomplate of said I C socket body so
that said fpagkagerasdnpshei drawingaithe coantanting pitkebd pexiands sdraighst t om
pl ate of said I C socket body and said cyred resin coatin&‘ 5 . An | ocket
cl ai med i n d@wnwardwirenaia lowea suface pédng émg RfsesporteR ke da tﬁe

material selegted fromthe group consisting of a ther et epoxy resin and
an ul travi 0$R-:flmg@Qﬂ@%p&)ﬁ’ﬁ*@ggﬁ:t%aemtl S%W_KBPW@EEE%@ Egt d?tisénar ray
rount od on WPYEBAIE PAREHEE BdoH EOMEG Gl &g RRET BUEGERART BUIHAR g a
Chr ough sai BABOPOEHPI b TR SORERGEE. FRA Ho F DI 4t dad H £0ds of uler of
o Fon: el I CTER AN e PR A S0 Gy .
Inserted i n%rgg'geﬁiﬁérgé%%ﬁl#g%?%ﬁgﬁé th%ﬁﬁgﬁﬁﬁr‘lg Iﬂ‘ ng)&ﬁquﬁgzgiégg%bogy

fromthe un g{é}é&%ﬁggfagf?(} darp%(tiﬁ“d%&ttﬁm Y1 fd 'tQStiHLyaéﬁl hfyi n?%gteheof

correspondi i XINg apertures and T1xed on a®l 6wer” sur

a1 d bott onhgHgbhudt{difalitb G SAE KihIRGY Y SHRSSH fit BRLCRRRE AR of

said conta rough sai XI'ng aperfures, respect ng base

portion of %@1699%9%1&&&1}9«5&3&@ thsqua_@rsiiéidf t‘h@tfiﬁiﬂ% E@.pgfr{'ﬁﬁi gl C

socket body and an edge portion of sal I Xl ng aperture sai I XI ng

plate. 7. AputherRfe! IGdléhggﬂfdr gléﬂ W Sthheb Rt ind nd 114 Ad Rhélspring

formed of a material sel ect m't he group consi sting of an epoxy ré&sin

plate, a poppitivaldb & @omfaé&ly ancladediia dcaheowdndf thefixing fidierportion
reinforced resin plate. 8 J UL 2002 -20 8. An IC socket fitted with an

adapter sochef soothdtethe contheshg bexed d o andt s ispgireg gortiow rldy cpackage
conprising: an |IC socket body having a bottomplate with an upper surface
and a | ower throuighcan apertua¢ alleaxingopassageteddheoximg base pertevm dices t hr ough
t he upper surface and the |ower surface of the bottomplate, the contact
hol e havi ng an eligehpzontaoh;l & fitiedsintone comtacicholdingnole doformed éndg a
spring portion,
bottom plate 2a of an IC socket body 2, so that a number of contacts 1 are
fixed to the IC socket body 2 to be arranged in the form of a matrix
having a number of rows and a number of columns. Thus, each contact 1
is fixed at a predetermined position in a horizontal direction and a
vertical direction. The contact holding hole 3 has a recess 3a formed on
an upper surface of the bottom plate 2a of the IC socket body 2, for
accommodating the fixing base portion 1c¢ of the contact 1, and a through
hole 3b formed at a center of the recess 3a to penetrate through the

bottom plate 2a of an IC socket body, so that the contacting pin 1d of the



a fixing base portion inserted into the contact hole fromthe upger r
of the bottomplate, and a contacting pin; and a rigid fixing BI att;”jngvéﬁﬁ

at | east one aperture, the contact passing through the aperture when
fastening said fixing plate to the upper surface of the bottom plate of
said | C socket body, said rigid fixing plate is formed froma materi al

sel ected fromthe group consisting oflan epoxy resin, a polyinide resin, a
ceramic and a glass fiber reinforced resin. 9. An IC socket fitted with an

adapt er sockghtatRuUNt fgsde’ ehickfith hBier throvight dlengbaaddi & ﬁPf aidPragkage
according to claim8, wherein the aperture of said fixing plate conpri ses:

an i nserti ogosactingnpinhi dtis Projeesed dromheloweesuifave off theebowoiaplaterd of
said contact and the spring portion of said contact; and a fixing section

comuni cat i ofi the 1@ soxket bodgr2.i on section, said fixing section having a
width that is smaller than a width of the fixing base portion of said
contact that secArfixingpldtexd igymmasedon therupperssurfacoof she bottomelatehe
bottom plate of said | C socket and said rigid fixing plate. 10. An IC
socket fittad of the Ko sotket dodyo2idey meanst ef serevas et obder to fpeverststheng a
grid array package according to claim8, where said rigid fixing plate
prevents sacantasttlafrom felingwubdrom theebaiéom plate dar et thedC socket bpdy L
2002 -21 11. An IC socket fitted with an adapter socket nmounted to a_ test
board for tasupwardlygin theadrawinghecgusacdr ﬁpaigorém%fmra,tw 9idgy d
| C socket body hailéda | ur,al 'hty of .contact holes arranged in a matrix. 12.
An | C sockePithe d6gsegket inthgdipMangsocket nounted to a test board for

Lesting o 911 9 3§18 package, aooRl g Lo L 5o shet el s Lmperd on
L LA G SO
stuch as an €poxy résinand a polylmlcﬁe résin. HoWever, if a heat resistant
property is required, the fixing plate 4 is formed of a ceramic material or
a glass-fiber reinforced resin as in a printed circuit board.

Referring to Fig. 2, there is shown a diagrammatic plan view of the
fixing plate 4. This fixing plate 4 has fixing apertures 9 of the number
corresponding to the number of the contacts 1 fixed to the IC socket body
2, in order to fix the fixing base portion lc of each contact 1 immovably
in an axial direction of the contact pin 1d of the contact 1. The fixing
plate 4 has screw holes 10 used for fixing the fixing plate 4 to the IC
socket body 2 by means of the screws 5.

As shown in Fig. 3A, each of the fixing apertures 9 is formed of a
composite aperture composed of a circular aperture 9a having the size
larger than the horizontal section of the fixing portion 1c of the contact 1
so as to allow the fixing base portion 1c of the contact 1 and hence the
contacting end la and the spring portion 1b to pass through the circular
aperture 9a, and a rectangular aperture 9b conjoined with the circular

aperture 9a and having the size smaller than the horizontal section of the



grid array package conprising: an |IC socket body having a bottomplate with
an upper surface and a | ower surface, and at | east one contact QJU&@QUOZ
penetrates through the upper surface and the |ower surface of the bottom
plate, the contact hole having an edge portion; at |east one contact having
a contact end, a spring portion, a fix&?g base portion inserted into the
contact hole fromthe upper surface of "the bottom plate and, a contacting
pin; and a cured coating resin covering the upper surface of the bottom

late of saiftkih jort 1b@fitheccdratt 1hw flatithe Meisg BAsE befich 152bf the
gont act is secu?e%mget ween the bottomplate of said’1C sogket anzasalké

cured resi ncontadtnh cannot pass eiroughi the eedtangulas dpwrime 9b, withties irddult
selected fromthe %roup consisting of a thernoset epoxy resin and an

ul travi ol et that they fixingybasesportiam. 1 cAof Ithe samitact fli ist heldvaht firmaiyl ik ed

socket mounted to a test board for testing a grid array package accordi ng
to clai m 14 betweenithe J& docketshedyetl andiyhtadge of treatéctgnghlarapeatniret@b es
arranged in g matrix. 16. An | C socket fitted with an adapter socket
mounted to #ftthetfiniag plated.t dberefgre, tha airaularyapertinag?a svidbbe Kablgd am | C
socket body ,havin 18 J UL 200Z -22 a bottomplate with an upper

surface and 9esHOR sgatior e Of 4hg faxingapertyre & omithts sperifiqation, pnd thet es
tC 2:,? 22[‘ Lgfégﬁﬁﬂg@é‘g@%&gﬁggg{; P\?/ : be ca llé:g %C'efi%ngt hs%c?i%tnt"og]f I%lhgt fei’xirtlgh ©

aperture 9 in this specification. As an actual matter, the insertion section
9a of the fixing aperture 9 is not necessarily required to be larger than
the horizontal section of the fixing portion 1lc of the contact 1, if the
insertion section 9a of the fixing aperture 9 allows the contacting end la
and the spring portion 1b to pass through the circular aperture 9a. In
other words, it is sufficient if the insertion section 9a of the fixing
aperture 9 is larger than a maximum horizontal section of the contact at a
level higher than the fixing base portion lc, for allowing passage of the
contacting end la and the spring portion 1b of the contact 1.

Now, the manner for fixing the fixing plate 4 to the IC socket body
2 will be described with reference to Figs. 3A and 3B and Figs. 4A and
4B. As shown in Fig. 3A which is a partial plan view illustrating a first
positional relation between the fixing base portion 1c of the contact 1 and
the fixing aperture 9 of the fixing plate 4 and in Fig. 3B which is a
sectional view taken along the line A-A in Fig. 3A, after the contact 1 is
completely inserted into the IC socket body 2 so that the fixing base
portion 1c of the contact 1 is seated on the recess 3a of the contact holding
hole 3 and the contacting pin 1d is projected from the lower surface of

the bottom plate 2a of the IC socket 2, the fixing plate 4 is put on the
upper surface of the bottom plate 2a of the IC socket body 2 by passing



at | east one contact having a contact end, a spring portion, a fIXI ng base
portion inserted into the contact hole fromthe | ower surface tt gngm
plate, and a contacting pin; and a rigid fixing plate having at |'east —one
aperture, said contact passing through the aperture when fastening said
fixing plate to the | ower surface of the bottomplate of said I C socket
body said rigid fixing plate is formdd froma naterial selected fromthe
group consisting of an epoxy resin, a polyimde resin, a ceramc and a
gl ass fi bertheetofitactierg erdi fa and. thArsprmgqxdmbnflthEfdthm tontact dddntotigh
socket mounted to a test board for testing a grid array package accord| ng
to clai m 16thesnsestiontsectiomePa wfethef fixmigiapestung %! dhereafier,iaseshown in
insertion section which allows for the insertion of the contact end of said
contact andFigiedprwhirlpdsta qartial splan view adtusteating aiSdC@@ds@m1tmonal
conmuni cati with said insertion section, said_ fixing section having
wi dth that relatienl beiweematheafixing base ppﬁtéonlbq af tlmaggnmttlt anddhesf?;xmg
cont act that secures the fjxing base portjan of said c etvveen t he
bot t om pl at 8PBFUEAD o|01L the &még B\lﬁéﬁ 4aithe fixgng plage H‘glqu? in gelation
socket fitted with an ad unt est oardfor tetlnga
grid array pad sg'éotée% kl& éocﬁﬂeﬁ:’ Flbf éa%l tﬁ@ Q&‘“cl%’eﬁs % l}lgtas a
plurality of contact ho ed in.a. ICsoc
Wi th an adaspapeg%e&étuq'#ﬁ&ntéﬁl E5htacd JisyRute ik the wgasg‘r 2 Ghrdf”
package co | S . an | C sogket, body haV| ng bottom Iat n.up
surface ang%a fc%ﬂ’} gH:r& gandﬁ‘S §C§U]U’ gwn é% g ’éﬁ’e %ozﬁt act
hol e that p n t he
ol e el b AN P B e Rt s
having a coftagd ¢antact 1 is fixed between the bottom plate 2a of the IC socket 2
_ P
| and the edge portion of the fixing section 9b of the fixing aperture 9 of
the fixing plate 4. Namely, the contact 1 can no longer move in the axial
direction of the contacting pin 1d of the contact 1.
Referring to Fig. 5, there is shown a diagrammatic sectional view
of a part of a test board and the IC socket for illustrating the manner for
assembling the IC socket of the first embodiment of the present invention
into the test board. In Fig. 5, the test board is designated with Reference
Numeral 6. A removable adapter socket 7 is fixed to the test board 6, by
inserting a lead 8b of each pin socket 8 assembled in the adapter socket 7,
into a corresponding through-hole 6a formed to penetrate through the test
board 6, and soldering a tip end of the lead 8b of each pin socket 8
projected from the test board 6, by means of a solder 19. The IC socket
is assembled with the adapter socket 7 by inserting the contact pin 1d of
each contact 1 fixed in the IC socket body 1, into a corresponding pin
socket 8 of the adapter socket 7, as shown in Fig. 6 which is a
diagrammatic sectional view of a part of the test board and the IC socket

when the IC socket of the first embodiment of the present invention is



a spring portion, a fixing base portion inserted into the confact hole from
t he upper surface of the bottomplate, and a contacting pin; 'Ll&:lJEULl
fixing plate having at | east one aperture, the contact passing through the
aperture when fastening said fixing plate to the upper surface of the
bottom plate of said |IC socket body, gai d 1 C socket body is forned of an

I nsul ative resin. 20. An |C socket f% ted wth an adapter socket nmounted to
a test board for testing a grid array package according conprising: an IC

socket body;diamibled anRRE teshdate W th an upper surface and a | ower
surface, and at | east one contact hole that penetrates through the upper

surface and the TiWerbguht@em©thd keneitt pim pHasfethe bencwitt Réhtdehe piavi ng
an edge portion; at |east one contact having a contact end, a spring

portion, a §ockiend lwiske botdeoF whieh tisdargerothanea aoumet fondee givenmbiyha
upper surface of the bottom plate, and a contacting pin; and a rigid fixing
pl at e havi ngprang laetion ofia spremg umtaat@eceﬁaaﬁmpagsn ithetinsideybf the pin
aperture when fastening said fixing gl ate to the upper surface of the
bot t om pl at soaket Byi thel rtack pin Hadis, beatightringd dnf elechgcal eontacs wishithd of a
highly insulative resin. 21. An IC socket fitted wth an adapter socket
nmount ed t o $pmegtcansactdpiese 8asand ghe contarctapinald wfcthegeontagsrli & figmlsin 1 C
socket body having a bottomplate with an upper surface and a_l ower ,
surface, anmeshanically beld bynthecsprng camiagt pieset 3adysmeaansudhthenspiipger
surface and the | ower surface of the bqgttom &I,ate, t he copt ac% hol e havi ng
an edge por@¢tign of the spring coptaet praceBa) dasthipgasecpyer it Mg forgea2ivent act

end, a spripg portion, a fixing base portion inserted inta the, contact hole
fromthe upEEra SPARE AN ?ﬁ@%éﬁ”ﬂ@ﬁﬂ%“&@"é, P&R8 @ﬁﬁf&%ﬁ $1Rge fhe contact

1 is fixed to the IC socket body 2 by the fixing plate 4, the contact is in no
way fallen out from the IC socket body 2. On the other hand, if the
fixing plate 4 is removed, the contact 1 can be individually freely
exchanged.

In the above mentioned embodiment, the insertion section 9a of the
fixing aperture 9 is the circular aperture, but the insertion section 9a may
be an oval aperture or a rectangular aperture if it allows the passage of
the contacting end 1a and the spring portion 1b of the contact 1.

Now, a second embodiment of the IC socket in accordance with the
present invention will be described with reference to Fig. 7, which is a
diagrammatic partial sectional view of an essential part of the second
embodiment of the IC socket in accordance with the present invention. In
Fig. 7, elements corresponding to those shown in Fig. 1 is given the same
Reference Numerals, and explanation will be omitted for simplification of
the description.

As seen from comparison between Fig. 1 and Fig. 7, the second
embodiment of the IC socket in accordance with the present invention is

different from the first embodiment of the IC socket in accordance with



arigid fixing plate having at |east one aperture, the contact passin
through the aperture when fastening said fixing plate to the flp§ Lﬂym
of the bottomplate of said I C socket body, said rigid fixing plate is
formed froma heat resistant material.

. AHE. Al E. A(. ASR A A(l. Al NF. AL Ah2. AF. A¥. A A Al . Au. AL A(LAY. AL ACA(L AL Aa. ASH
FbyLEdEQ b . J
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2X272r 2233{vql gb] X] ca] ca] ca]ca] c(a] c(a] ca] ca] ca]ca]c(a]ca] ca]ca]ca]ca]calca
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8=8{ 888* 919v1m9(}:xmketzbc}at3a]2cametdm] t(npa:a]'cmt] cac]lca:]ocxtac]tcﬁl]om]ffa;hl]mg]@m] calc
a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca ] ca ]ﬁﬁa] calca! 9:

: <#<N<<<" =Ffrom>thel Ipttam £ csocket djasy &a]umyaeqwa}naqhe( a] cf(
a] ca] ca] ca] ca] ca] c&aU c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
a! LMVOEP} RRUTAWIDEXXXGZZ\ \\\\ __aacccelf ahh{ qu gb] X] ca] ca] ca] cal calc(a]ca]ca
] ca] ca] ca] ca] ca] craU c*a] cal cal, ca] ca) caJcalcal]calc lﬁrﬁﬁul c*a] ca] cal éa] caj ca

] ca] c(al hjjjjpgqdBEJesin cRaadl 1xas,q0mposed o any| np @éa@] baneuiZa] o
| e LR R
R A
Tou] cal cal o Rdsfoa fﬁéf?e%‘iﬁa]aﬁﬁé] (B PR AT c) bapeely Bh et ot ooy

calcal] ca ca Fbyi 10% U&' ( Y 10% U& 10% U&' ()-' 10%
u&]()] s]10% Z‘YE‘ ﬁ%%‘ g(“) ’&E‘F‘ﬁiﬂ 10% u&')l$+ (100/<iU1{J)& ()-ZS, I()10%u& () -

910% U& () - Flocy‘l\f{)‘%v()a th@d%%o%in@nt of the IC socket in accordance with the

present invention will be described with reference to Fig. 8, which is a
diagrammatic partial sectional view of an essential part of the third
embodiment of the IC socket in accordance with the present invention. In
Fig. 8, elements corresponding to those shown in Fig. 1 is given the same
Reference Numerals, and explanation will be omitted for simplification of
the description.

In the first and second embodiments, the fixing plate 4 or the resin
coating 11 is provided on the upper surface of the bottom plate 2a of the
IC socket body 2, namely, in the inside of the IC socket body 2. In this
third embodiment, the contact 1 is inserted into the bottom plate 2a of the
IC socket body 2, from the underside of the IC socket body 2, and the
fixing plate 4 is fixed to the lower surface of the bottom plate 2a.

In brief, the contact holding hole 3 formed in the bottom plate 2a of
the IC socket body 2, has a recess 3¢ formed on the lower surface of the
bottom plate 2a of the IC socket body 2, for accommodating the fixing

base portion 1c of the contact 1, and a through hole 3d formed at a center
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body, so that the contacting end la and the spring portion 1b of the
contact 1 passes through the through hole 3d but the fixing base portion
1c cannot pass through the through hole 3d. Therefore, the through hole
3d is considerably larger than the through hole 3b in the first and second
embodiments, since the through hole 3d must allow the passage of the
contacting end la and the spring portion 1b. On the other hand, the
fixing aperture 9 formed in the fixing plate 4 is of the size allowing
passage of only the contacting pin 1d of the contact 1.

With this arrangement, since the contact 1 can be individually
inserted into and removed from the bottom plate 2a of the IC socket body
2, at the underside of the socket body 2, it is possible to individually
exchange the contact 1.

As seen from the above, in the IC socket in accordance with the
present invention, since the fixing base portion of the contact is
accommodated in the contact holding hole formed in the bottom plate of
the IC socket body, and fixed between the bottom plate of the IC socket
body and the edge portion of the fixing aperture formed in the fixing
plate, when the contact is inserted into the pin socket, the contact never
falls out from the IC socket body or is never deviated in the axial
direction of the contact pin. Therefore, reliability of the IC testing of th;
grid array package can be elevated.

The invention has thus been shown and described with reference to
the specific embodiments. However, it should be noted that the present

invention is in no way limited to the details of the illustrated structures

but changes and modifications may be made within the scope of the

appended claims.
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SAENPLO 101 clzor}f?ég%% gg _bes !filt?;{l&véitﬁ an adapter socket mounted on a test board,
the IC socket including an IC socket body having a bottom plate formed
with a number of contact holding holes penetrating through said bottom
plate and arranged in the form of a matrix, a number of contacts each
having a contacting end, a spring portion, a fixing base portion and a
contacting pin which are arranged in the named order, said fixing base
portion of each of said contacts being inserted into a corresponding
contact holding hole of said IC socket body from the upperside of said
bottom plate, and a fixing plate having a corresponding number of fixing
apertures and fixed on an upper surface of said bottom plate of said IC
socket body by passing said contacts through said fixing apertures,
respectively, said fixing base portion of said contact being fixed between
said bottom plate of said IC socket body and an edge portion of said

fixing aperture of said fixing plate.

2.  An IC socket claimed in Claim 1 wherein each of said fixing
apertures 1s composed of an insertion section which is larger than a
maximum horizontal section of said contact at a level higher than said
fixing base portion, for allowing passage of said contacting end and said
spring portion of said contact, and a fixing section which is continuous to
said insertion section and which is smaller than a horizontal section of
said fixing base portion, so that said fixing base portion of said contact
being fixed between said bottom plate of said IC socket body and an edge

portion of said fixing section of said fixing aperture of said fixing plate.
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3.  An IC socket claimed in Claim 2 wherein said fixing plate is
formed of a material selected from the group consisting of an epoxy resin
plate, a polyimide resin plate, a ceramic plate and a glass-fiber reinforced

resin plate.

4.  An IC socket for testing a grid array package, the IC socket being
configured to be fitted with an adapter socket mounted on a test board,
the IC socket including an IC socket body having a bottom plate formed
with a number of contact holding holes penetrating through said bottom
plate and arranged in the form of a matrix, a number of contacts having a
contacting end, a spring portion, a fixing base portion and a contacting
pin which are arranged in the named order, said fixing base portion of
each of said contacts being inserted into a corresponding contact holding
hole of said IC socket body, and a cured resin coating covering an upper
surface of said bottom plate of said IC socket body so that said fixing base
portion of said contact is fixed between said bottom plate of said IC socket

body and said cured resin coating.

5. AnIC socket claimed in Claim 4 wherein said cured resin coating is
formed of a material selected from the group consisting of a thermoset

epoxy resin and an ultraviolet curing epoxy resin.

6.  An IC socket for testing a grid array package, the IC socket being
configured to be fitted with an adapter socket mounted on a test board,
the IC socket including an IC socket body having a bottom plate formed
with a number of contact holding holes penetrating through said bottom

plate and arranged in the form of a matrix, a number of contacts each
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contacting pin which are arranged in the named order, said fixing base
portion of each of said contacts being inserted into a corresponding
contact holding hole of said IC socket body from the underside of said
bottom plate, and a fixing plate having a corresponding number of fixing
apertures and fixed on a lower surface of said bottom plate of said IC
socket body by passing said contacting pin of said contacts through said
fixing apertures, respectively, said fixing base portion of said contact

being fixed between said bottom plate of said IC socket body and an edge

portion of said fixing aperture of said fixing plate.

7. An IC socket claimed in Claim 6 wherein said fixing plate is
formed of a material selected from the group consisting of an epoxy resin

plate, a polyimide resin plate, a ceramic plate and a glass-fiber reinforced

resin plate.
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a contact end,
a spring portion,
a fixing base portion inserted into the contact hole from the upper surface of the
bottom plate, and
a contacting pin; and
a rigid fixing plate having at least one aperture, the contact passing through the
aperture when fastening said fixing plate to the upper surface of the bottom plate of said
IC socket body,
said rigid fixing plate is formed from a material selected from the group
consisting of an epoxy resin, a polyimide resin, a ceramic and a glass fiber reinforced

resin.

9. An IC socket fitted with an adapter socket mounted to a test board for testing a
grid array package according to claim 8, wherein the aperture of said fixing plate
comprises:

an insertion section which allows for the insertion of the contact end of said
contact and the spring portion of said contact; and

a fixing section communicating with said insertion section, said fixing section
having a width that is smaller than a width of the fixing base portion of said contact that
secures the fixing base portion of said contact between the bottom plate of said IC socket

and said rigid fixing plate.

10. An IC socket fitted with an adapter socket mounted to a test board for testing a
grid array package according to claim 8, where said rigid fixing plate prevents said

contact from moving in the vertical direction.
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contact holes arranged 1n a matrix.

12. An IC socket fitted with an adapter socket mounted to a test board for testing a

grid array package according to claim 9, wherein said insertion section is oval.

13. An IC socket fitted with an adapter socket mounted to a test board for testing a

grid array package according to claim 9, wherein said insertion section is rectangular.

14. An IC socket fitted with an adapter socket mounted to a test board for testing a

grid array package comprising:
an IC socket body having

a bottom plate with an upper surface and a lower surface, and

at least one contact hole that penetrates through the upper surface and the lower

surface of the bottom plate, the contact hole having an edge portion;
at least one contact having
a contact end,

a spring portion,

a fixing base portion inserted into the contact hole from the upper surface of the

bottom plate and,

a contacting pin; and

a cured coating resin covering the upper surface of the bottom plate of said IC

socket body so that the fixing base portion of said contact is secured between the bottom

plate of said IC socket and said cured resin coating,

said cured resin coating is formed of a material selected from the group

consisting of a thermoset epoxy resin and an ultraviolet curing epoxy resin.

15. An IC socket fitted with an adapter socket mounted to a test board for testing a

grid array package according to claim 14, wherein said IC socket body has a plurality of

contact holes arranged in a matrix.

16. An IC socket fitted with an adapter socket mounted to a test board for testing a

grid array package comprising:

an IC socket body having
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a spring portion,
a fixing base portion inserted into the contact hole from the lower surface of the
bottom plate, and
a contacting pin; and
arigid fixing plate having at least one aperture, said contact passing through the
aperture when fastening said fixing plate to the lower surface of the bottom plate of said
IC socket body
said rigid fixing plate is formed from a material selected from the group
consisting of an epoxy resin, a polyimide resin, a ceramic and a glass fiber reinforced

resin.

17. An IC socket fitted with an adapter socket mounted to a test board for testing a
grid array package according to claim 16, wherein the aperture of said fixing plate
comprises:

an insertion section which allows for the insertion of the contact end of said
contact and the spring portion of said contact; and

a fixing section communicating with said insertion section, said fixing section
having a width that is smaller than a width of the fixing base portion of said contact that
secures the fixing base portion of said contact between the bottom plate of said IC socket

and said rigid fixing plate.

18. An IC socket fitted with an adapter socket mounted to a test board for testing a
grid array package according to claim 16, wherein said IC socket body has a plurality of

contact holes arranged in a matrix.

19. An IC socket fitted with an adapter socket mounted to a test board for testing a
grid array package comprising:
an IC socket body having

a bottom plate with an upper surface and a lower surface, and
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surface of the bottom plate, the contact hole having an edge portion;

at least one contact having

a contact end,

a spring portion,

a fixing base portion inserted into the contact hole from the upper surface of the
bottom plate, and

a contacting pin; and

a rigid fixing plate having at least one aperture, the contact passing through the
aperture when fastening said fixing plate to the upper surface of the bottom plate of said
IC socket body,

said IC socket body is formed of an insulative resin.

20. An IC socket fitted with an adapter socket mounted to a test board for testing a
grid array package according comprising:

an IC socket body having

a bottom plate with an upper surface and a lower surface, and

at least one contact hole that penetrates through the upper surface and the lower
surface of the bottom plate, the contact hole having an edge portion;

at least one contact having

a contact end,

a spring portion,

a fixing base portion inserted into the contact hole from the upper surface of the
bottom plate, and

a contacting pin; and

a rigid fixing plate having at least one aperture, the contact passing through the
aperture when fastening said fixing plate to the upper surface of the bottom plate of said

IC socket body, said rigid fixing plate is formed of a highly insulative resin.

21. An IC socket fitted with an adapter socket mounted to a test board for testing a
grid array package comprising:

an IC socket body having

a bottom plate with an upper surface and a lower surface, and

at least one contact hole that penetrates through the upper surface and the lower

surface of the bottom plate, the contact hole having an edge portion;
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a spring portion,
a fixing base portion inserted into the contact hole from the upper surface of the
bottom plate, and
a contacting pin; and
a rigid fixing plate having at least one aperture, the contact passing through the

aperture when fastening said fixing plate to the upper surface of the bottom plate of said
IC socket body,

said rigid fixing plate is formed from a heat resistant material.



