WO 01/61364 PCT/ US01/ 04567 SEM CONDUCTOR COVPONENT TEST SOCKET Field of
the I nvention The present invention relates to a sem conduct or. fog%gonent
test socROOUSESE receives a sem conductor component and & EETH ly

connects the seni coRgNsiEHND KedMPONGN B o' for testing a
sem conduct or comomnMﬂMarray (B&) or a
pin grid array (PGA), interconnection to the conponent test apparatus.
Background of the Invention A's m'go uct or conponent, requiring
performance and continuity test%&?é-ﬁg_g@ﬁ%f&‘_‘&“bei ng nounted on a circuit
board, is connepicgfedet MvERRIn EREKES a@&&ﬁ%ﬂﬁ@tér@oﬁﬁo}pérﬁ%&?%dk@f‘thﬁf recurt to

determne if the conponent passes the requirenents of the testing schene.
Duri ng tede¢aives asemicaaduétaycamnpineneand eendricatly cormictsathd sanispndwtponent nay

be heated. This procedure is called test and.burn-in and the test socket,

ment 1 ofed COApENEN GRS T P Sfipe SR Sombafr i i S ocket . 15
A seni condititod balDgmdaes! (BEA) oidd pig gdidaadtaly (BGIAY, iafek@¥inédoo Ags smal |

sol der balls arranged in regular rows and colums corresponding to a

pattern ofCOMPOAERIdESt BBRAAH a circuit board. The BGA conponent may be
connected to the circuit board using solder reflow techni ques. Japanese

application No. 10-513307 desggégggﬁ{nzaot@ﬁ%% @gﬁﬁgt for inspecting a 20
sem conduct or conponent that he type descri bed above.
The di scussi onA serhicohdotdrlcomponetesequiniag peiiosngnce atd eortinuggtesingket 10 as
illustrated.in, Figure 35 and Figure 36 of the present application. The

t est sltg)ck:tﬁef(irﬁ bielr’i‘él%ﬁ‘ﬂﬁ’ée PihheiEeutty! aﬁhésec%m%{?pe@l leptoekat piashed & &t i ng

material, asgeoN6d cidcit 18 AeRRBIRLT g cgﬁﬁbﬁéﬂt gﬁgsés?‘t'he rﬁﬁ?ﬂeﬁeﬁ@%@ tl@q'fsé’{ﬁ%n the

base 11 and the cover 12, and a plurality of contact termnals 25 I4. The

oper at i ng svBerhanPyring Bstiag thedgstbreasiignsent 5nd the seaivendoug @difonentahay,

i nt er posi nenhers. 17 8. .having comb-teeth-like rac ections 22, 23

ext endi ngn&f}}eg{r%at @151 pﬁ?%erjdﬁgeslis ﬁ%lller‘fig[ﬁ%élp bys-inpgd thl%thStbggglée{ﬂeIBP&\?@ des a
support f cdbobfl@nayon&s 6 tefdrdiias AaAk&idBburkag bockbr. t he brackets 15, 16 has a
simlar U shaped structure including a pair of arnms 19 and 20, arranged as
i |1ustiated, wifEenisengiciencemponent induding 3balharidppas (BGA) bhstmahshi p so

nat, e A o, TR, 00l RSEAGRILLMRNER, o RRRRFL), P11 2L
bracket 15dnacppadstonraadi@iitbeartdo Thed3 ®A Rempbiice kRl bt @onkdetad! tb fig: @fcutthe
' nterposi nngoard using solder reflow techniques.
Japanese application No. 10-513307 describes a test socket for inspecting a
20 semiconductor component that includes a BGA of the type described above. The
discussion, which follows, describes this prior art test socket 10 as illustrated in
Figure 35 and Figure 36 of the present application. The test socket 10 includes a base
11 made of an electrically insulating material, a cover 12, an operating mechanism 13,
positioned between the base 11 and the cover 12, and a plurality of contact terminals
25 14. The operating mechanism 13 has two brackets 15, 16, and coupled thereto,
interposing members 17, 18, having comb-teeth-like rack sections 22, 23 extending
from the interposing members 17, 18. The base 11 provides a support for the
operating mechanism 13. Each of the brackets 15, 16 has a similar U-shaped structure
including a pair of arms 19 and 20, arranged as illustrated, with the brackets 15, 16 in
30 an opposing relationship so that the arms 19, 20 may adopt a crossed configuration.
A support pin 21, passing through the arms 19,20, at roughly their center point, allows
one bracket 15 to pivot relative to the other bracket 16. Coupling of the interposing



WO 01/61364 PCT/ USO01/ 04567 nenbers 17, 18 to the brackets 15, 16 produces
an interneshed condition of the rack sections 22, 23 extending fromthe
i nt er posWOEAer s 17, 18. Pivotal novenent of the bracRET&ISIBI456 causes

sliding, rocking novenent of the interneshed rack sections 22, 23 about an
axi s substBROPEEIlY. b fafhe Bragketh 1§ nkk predugen an intpmenshedsanditivn didheacke 5

posi ti oni NG ghndNeorH %%K&Bg ﬁ(JS)%r‘h ;{h%@ntef;p%gl %E&?ﬁ&gs [RReRs o%a?lg??];\gen%gg of ack

sections 22, 23 cause eac ese ‘par 0 nove ‘as the , 20 pivot
bet ween a tht &rethyts 1008 ¢tduses shidthgarockim@mmpesidnt 0Nthe Thernbabed itk s&gioagodat es

a pluralit ont act .t erm nal 4 aced in a pattern corresponding to
the patt er#’% ag?)‘lncf‘é‘raxbgaﬁu §ta‘21tia“§fa% DEEAIE dhAt O HEPRATt REFo MSHRLIVED. 10 As

i I'l'ust rsat eghsitRasty Afthé BRCKANT &Cts, irﬁérﬁj)ﬁ(ﬂ;% FhedtbetsS1 21 €55 fack s%&%ﬁs 29,' es

formed in the base 11. One end portion a contact termna as a pair
of i ndependeeruse eashadithese parss R4noR’Sastthaarnselfh 28 pévot betaekna ataaddyder bal | 41.
One cont act Se[po%a%g noves int. response to novenent of one rack section 22,
whi | e the BPhel TOATEE" BRU"YSE noves under the influence of the other rack

section 23. DepRobare 1 URdmintRiatts b @RirhIRD optontrt IRMAARNY fced BE ARGk
sections 22 and 23, as described above, the contact ends 24, 25 nove

bet ween ancosiseRPngEg;te therpapterniiseldet bedls dblodeB BAlsemiconduster domporeeidded
bet t he: t l,osed ition in which,the contact
onds o SRS IB0RE el R BPue buncth EMInRs T W0EPE LS MlenBrhed bt napo

mermory of e et Snewségoitionfodbrcbs@t@erniiigl CORsaGairt@depaddnidont2® The
ot her end %oréig? %f each of the plurality of contact termnals 14 extends
through t H&dpade2o1that gpanats tehekhmedidsrdilliid. Aneicesisetend4 mpysarmt us. Thi's

al I ows el @eldnis€ &) mePANGH b B Rk ts%ﬁoh RS ,p%ﬁﬁ% 4 o@lEé??&it%&%@b%S oves

sem conductor conponent 40 nounted in a test socke ectrical
connect i onuglenthedeudmge bfithe otrer azdk stetiom 282l Bepehdinkiupks the diespanght to an

i nspectd on_appar at for testing. Duri ng .operation of the test socket
10, thk oovaremat ol heaarsebions Shaie s Rederuek e, e fantdedguds HoRmvir d
the cover fhdvepdagasad BfendiodBiohIn FhthdHe SAHS Hls 41 ReMbd f%c'g)!vé[cpf)etg'é&g] the

standby position to the open position in the direction iIndicate y the

arrow 46. ths confactands 24,85 and arphesed ppsiton acwhshthd amsacPéhds23, Woadopt A

nmut ual |'y osite directi,o as indicated by the.arro 47, 48.in Fig. 36,
and the coﬁr)fggé%n airssndg Saoh &gg (gugﬁ‘& t SR ryn%ﬂf&?fﬁﬁ*\tﬁs “ls?cg#ﬂftahrécaéq osed
posi tion tietbga@pemipgsiti on. This allows the solder balls 41 of a BGA
semn conduct or conponent 40 to seat between the separated contact ends 24,
25 wi t4 t he conplemether end portinm efeegeh plgthe pliralittilof comeesteratindln14 extends

through the base 11 for interconnection to an inspection apparatus. This allows
electrical connection of the inspection apparatus to a semiconductor component 40
mounted in a test socket 10. Electrical connection provided by the contact terminals
14 links a component to an inspection apparatus for testing.

25 During operation of the test socket 10, the cover 12 is depressed toward the
base 11. As it moves downward, the cover 12 engages the arms 19 and 20 causing
them to pivot from the standby position to the open position in the direction indicated
by the arrow 46. As the arms 19, 20 move, the rack sections 22, 23 move in mutually
opposite directions as indicated by the arrows 47, 48 in Fig. 36, and the contact ends

30 24,25 separate during movement from the closed position to the open position. This
allows the solder balls 41 of a BGA semiconductor component 40 to seat between the
separated contact ends 24, 25 with the component 40, for testing, suitably inserted in
the opening 26 of the cover 12. In this condition, the contact ends 24, 25 do not grip
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t he opening 26 of the cover 12. In this condition, the contact ends 24, 25
do not gri -2 WO 01/61364 PCT/ USOL/ 04567 the solder ball contacts 41.
Such a gr‘Y‘BB}/ﬂa‘s‘hcti on occurs by rel easing the downward 6F39@F/§&8i t he
cover 12t I tac 24 .of each contact .termnal. .14 to
return t ov\tglF g(l)sld?%\/)ea:"lll% %(I:l Faggeﬁ' %‘c‘fg?g ?rcl)ﬁpl% %aéoglp%c ‘rgllslr bty ) glie?ﬁ"é% H’Sldow&?&%r y
forces. Asprdsansohihd catave,o thewalptdrtast eads i 2poesslrcdntadt ehginapyer 12 of

the prior art 5 tes go,cket noves it towards the base 11 during pivotal
movenent ol FENEN toppEdsithelr olgsedppsitiqndnirgpepisosil MgmrbieseYesy forcesi8 t o open t he

contact ends 24xqdactifed 8580 cafifh Gfprelakd toctﬂg'[:@\geﬁ%Z%}th%g)r?or art,

- SSParad0L

sem conduct or conponent 40. The el @ase o pressure OWs Ssepar a

bet weerd t heestcovlat nkXean dowdrds hadasd 11 dbringgivombimosendeatof Ik 8mst1Ba20 t he
contact ends

4, 25, .of each caontact termnal 14, clo together to grip a
sol der 10 ‘Hlélltﬁe ipierpg%{lg F’Sﬂﬁ’ rsb@t \i\gé%"l?%ﬁ% cqhps CE%‘Eggéo f9v8ivedironent
under testsdl@raall coRaREs! bPR s@RRBARIHT bipbnéi 48! IR 989&@%??%5&196'[ he test
socket 10. The devel opnent of nopdern sem conduct or conponents enphasizes

desi gn criltoays sgparatiorBrweenihe sgvarniatand gk ibase tl hof diezestabcledl o thaal |
contacts ap S etween them. Test, sockets for such deyices require
nore cont :@? cé)rgtrg%t‘ieﬁggg’fg’(():o?aipgs‘fﬁ%tﬁﬂlitﬁ%n’fl%l k%glof%@lg‘étggre@ g’ﬂ?r?n%ﬁ\ﬁ%f sol der
bal | s. 10Thi Balr £i0pdsitemel Betweas Kiend Dhis coBcRtsttBE SdrAnent wider teleosane anount of
space, or |ess space than was required previously. Mreover, there is a

demand f or INFREGEiER PRATBRS thAkIs @betcoprectaskip thoteRieskallg. to intense
compe 11on SToTR, dash SRS ROKLASLULALS,: 8RO EATRILR, GIDPC, L1

desi gn of the previous prior socC ar’e to neet
the testingit2fa foe @A dévioeswhstanidwenieisivoof ©odg dak obsactkalid gxapmee, any

change of the extern di rensi ons of a sem conductor conponent requires
the repl acR¥RED BEmy ﬁlésmpeﬁ%?%éﬁ‘f}l gﬁlvi‘fesi?q%ﬁe meie cpptpgfterpipals est socket 10.

Anot hers pr o 3R3HICR RS incREsdERfnt? o?Ecﬂﬁér’l;fa.!lts. Thid (i]éciﬂn%y e é%g%%lg%?

termnals 14 into openings in the base 11 of the test soc
Posi t i oni ngotsf teapipals xitndhedamemmeount nfispade, oo idsaspact: dram wisl required | i t ed space

on the 25 base Jll lr@ an i gﬁf fici gnt , flme- consu(gg Bg r ogess tgat requires
care to preVeEltSdanade®V to"TheE 1 8FELT F {Payetiqn ofi tac eqst QEtegt soc FS €8ht act
termnal rRGRieHiGDniRLBSN kohH RsPRRRetklanufRWIBRT Yo sGE qliRendnty@RhiOmeThe
present invention solves the aforenentioned problens and provides a
sem conductasiencdifropreriouslz siescsibed etior aratest cketel0l feils formesit the, tedtings cost |y
and Mo} & §e(:)edg gRY&D Egﬁ]i%ortlcﬁlcyosr%bmponents. For example, any change of the external
dimensions of a semiconductor component requires the replacement of the entire body
11, 12 of the prior art test socket 10. Another problem concerns the need to press-fit
individual contact terminals 14 into openings in the base 11 of the test socket 10.
Positioning of approximately one hundred contact terminals in limited space on the

25  base 11 is an inefficient, time-consuming process that requires care to prevent damage

to the relatively delicate structure of contact terminal receiving holes in the base 11.

Summary of the Invention

The present invention solves the aforementioned problems and provides a
semiconductor component test socket that is smaller in size, less costly and more
30  convenient to use.
One embodiment of the present invention provides a semiconductor component

test socket to which a semiconductor component having an array of protruding
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One enbodi nent of the present invention provides a sem conductor conponent
test socket to which a sem conductor conponent havi ng an arraé of
prot rudi WQ U1 01/ 61364 PCTI USOL/ 04567 contacts, e.g. Sol4&M¥it s, may

be detachahly nounte el ectrical .connection t n . inspection circuit,
the sem c<§88‘é8 Sb?'g'csc())iri?lp%kgli\ ' qaggnte ds?%‘fl%%ﬁ ygg%ﬁelds Oﬁﬁf.)ecglcﬁll ??PQF&FV Bf%cont act
menbers cahspReRaNEltdg, the stMioadliclyr dmpdnehttedisbcket Epraghe, Wherein each of
the plurality of contact menmbers has a first contact tip and a 5 second

contact tip to ¥Reelipeolropiast maebeig ceprineadinglie femaraoé pratodénect ri cal | y
connect. t 8B At AEELE BPANGH Gh O URORER mihbdls hilea FfPRGRAL B lTC Ll L
and an interposing asse y r novi ng & FIrey° and second contact ti ps of

each dontsacdndentzer tip ® @cdonk paidtrudirgpanaict hierepesiceh anelabteicdiyncdnnectf i r st
and second, cont ac i ps,can receive g protruding contact therebetween, 10

tip .
sai d int _erﬂﬂ%ﬁoﬁﬁteé§%‘§W8F§r‘lq11‘_’a‘\ﬁ°ﬁ§’°8€‘fti‘ﬁ“§f e PP G eter, a second
i nter posi ng MenheherdRthodsQindsil, A& rﬂ@m_?%fhe fir8€ntisk&dnd! d&h@&?ﬁ}% JtGaOpber

having a plurality of first contact tip-supporting menbers arranged in a
form of t eehtacofmembenotn coptachpreparatien positsin whareiadhe fitspandssgopud tomart menber s

engaging a.first contact ti.p of th lurality of contact nenbers, 15 the
second in?iﬂsp%%f%ﬁlvﬁ@rmgvu%g%?%acé%iﬁ?meé‘fv?% of second contact tip-

supporii ng menaisinRipRRgedsdoibld hbfhNaqfrstifRifdbsRl Meftba adbagent to the
plurality of first contact tip-supporting menbers, each of the second
cont act tilptemraspernemper, sashibiesingmgatbeng a second contact tip of the

I i f - f. b di he fi d
Cecond 1t or posthal iEaPang et BeviA g B ef HE Bl iupBiototn: ot

ti p- supporémperseirbeded iradothef @btirodlaicoyhbotaches aidfirscevmtaetipt | p- supporti ng
menbers slidably engage each other between a conpact condition and an
ext ended cHRBPHINGMEERCE $1eagne BdH WAWACHEP af he aBIrady of eqatasiangbarn a

t hi ckness direct,j : i : he
son canduct or - b ekofll iflePOhE ARSHIES Ry ABRRARE oF PBhELod RS L L g
menber to swppetiag nleadsts ammge® m ofortmhef tédth sf a esrdb adjacendtd the phypalty o Mmenber s

to the conpact condition to place the first and second contact tips in the
e

contact priparBtIbHPFBRRY R F‘és?a_cgé?é Q@tse&_ AL UR-SURAEIM esent
i nvention geyMb&deR ag@n@@%cbh@@oﬁ’éﬁt‘%'ﬁ%'o‘?tklﬁer}ﬁurafi{yr Stlcofagh ﬁ@x}?@&g, gRntact tips

of each of the contact nenbers has an el astic ‘recovery orce that produces
a reduced separaframn bbéy swerounding the firsst arthstcemtintatpesing members sch thhte
20  the plurality of first contact tip-supporting members and the plurality of second
contact tip-supporting members slidably engage each other between a compact
condition and an extended condition said frame body having a side wall extending in
a thickness direction of a semiconductor component mounted to the semiconductor
component test socket, the side wall including a biasing member to move at least one
25  of the first and second interposing members to the compact condition to place the first
and second contact tips in the contact preparation position.

A test socket according to the present invention may adopt a position wherein the
first and second contact tips of each of the contact members has an elastic recovery
force that produces a reduced separation between the first and second contact tips, the

30  reduced separation being too narrow to receive a protruding contact when the biasing

member moves to the extended position, also referred to herein as the standby

position.



30 reduced separation being too narrow to receive a protrudi ng contact when
t he bi asiﬁr&g nmenber noves to the extended position, also referred to herein
as the s™he8I364p0sition. -4 WD 01/ 61364 PCTI USOL/ 04567 RCTASMAGEL et

according to th e t invention nmay further co i se a guide. enber

i nsi de the fran‘gt%{)sc@?quﬁc "over®y ﬁtpéel%ré}élévc?n P EEY JHECEE *P#* ¥ posi ng
nmenber s, fmemmshsﬁa@uhhmglﬁdte)dgxemdcmeluﬁélgbse@mma%c&ﬁ ihik&fosirige protrudi ng
contacts of the sem conductor conponent becone aligned with the contact
nmenbers. Snembasfosprsitianingihespajceadugonrasmponarisethai e prgtrudingugh hol es to

hol d t he | . g&ﬁgj r oviding support
for the fi&raéj{élégn wes%@é%ﬁ‘%%é?%ﬁ I ng§%%ctﬁgj§r%%§§%ﬁﬁﬁﬁgetco?"lr{]aecypgplsbt% Btont act
tip-supporting Aresbsckamebytihdudseban thanthet Aating tHrosdhinded torhgldwheber adopt
an interposed.r elfati onshi p, for g%vemsnt transmtted fromthe biasing

menber, arRIWREYLLCOREA} R by aifie Patt BERRY RVIEHNE SHERW! 108 Miselirst #idpr event t he
contact n%@&{dﬁntefﬁd?,fﬂgfrﬁérh?é}g sﬁdhtthgtf tht Rigst Egﬁtgﬁg{ﬁﬁ%ﬁh@ngg Dndrider RS GeMEMDET .

The present invention may further conprise h rs mounted to the
base menbesecdngiconpet Ap-sSeppobidgngmmembar adopeasimtqypeset rdati@mstipaior mogagentent

position corre di t.o.novenent of the biasing nenber between the
conpact p&gqnffnbtﬁe%gﬂodn%qlﬁsén%%ﬁ@% Bdsition as needed to enable a

semi comduct or  GORRAAEH blatPatRRhEP{oARH BReYmeriB G BRvAHAhOSIntdR frchilefy POSed
first and second int erfp05| ng nmenbers of the sem conductor conponent test

socket . Arfeendalling peicaf thy thropghdiodesdnihe basemender. provi des a semi conduct or
conponent - test . : IS 0L t.h nm conduct or conpopent test
mp T};?/qugsreﬂ‘ltl %@%?Ma'y%lqlger C%L?IBI‘IS eho?c?lag file gfscfn?wgecgg)ntg

socket previous escri an-’i nspec n- boar Eonduct or

conponent tiaes mesekRir opattioebadlkeen 6 atleoPoLabh ol dh@i@Eemétinposgbnt he
plurality of contact nmenbers; and an inspection circuit for inspecting the
sem conductieSRpEHe movisBIsAt eldhe Biasmganagpbar beivege the comnepopasiiontaadt

socketys angle elag@y dds i dn¥as GRERRGH eHat1 D85 EhRohNIPHY . ,0n
board. Bri e? Desc){ll5 pti1on o? t he %r%vm nés %log. Cg [ E!mg@git%f%%@%ﬁ’%%&fgpect ive
vi ew of a mewtebaghict dre inerpsadiitst tedtecosdkeaposermentbag of thet he present
i nvention. .
semiconductor component test socket.
Another aspect of the present invention, provides a semiconductor component-
test apparatus comprising:
20 the semiconductor component test socket previously described;
an inspection board to hold the semiconductor component test socket for
electrical connection thereto through the plurality of contact members; and
an inspection circuit for inspecting the semiconductor component mounted to

the semiconductor component test socket, and electrically connected thereto through

25  the inspection board.

Brief Description of the Drawings

Fig. 1 is an exploded perspective view of a semiconductor component test
socket according to the present invention.
Fig. 2 is a perspective view of a contact member of the semiconductor
30  component test socket shown in Fig. 1.
Fig. 3 is a partially exploded view indicating attachment of a contact member

to a base member of a semiconductor component test socket according to Fig. 1.
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Fig. 2 is a perspective view of a contact nmenber of the sem conductor 30
conponent_ test socket shown in Fig. 1. Fig. 3 is a partial I¥ e>é (I)g%ed Vi ew
i ndi cati %O%Jﬁlé@hment of a contact nmenber to a base marrbgg (L o 61364
sem conduct or : - - rding.to Fig. 1. -

PCT/ USOL/ 04567 ig‘g%%g?sté%gaé’?‘gg‘ég‘%@g?ﬁ’gﬁgnc&i"%%v"%ﬁé?‘%"&( f‘l%‘%/f}?%% the base
menmber i nchuetngerabers aeld byehbbise dhehikrlby tHehestRasiet oepfger. of the test socket
of Fig. 1. Fig..5Js a perspective view of a retention plate of the

seni conduct or Fd%r#p‘éﬁé’i‘? SPEQILe AR RER THBIAR Nigte pf the sgmiconpugior 6 j s a

per spect i v8mpbBdMt st gd&etbgr%emqg@‘%erl_of a sem conductor conponent test
socket as shown in Fig. 1. Fig. is a perspective view of a first

i nt er pdsi ng nertiert sk perpedemi iondiite dase mempensfii sehdsindacoket shown in
Fig. 1. Fi 9; 3 i§ an _expl oded gergfe;tive view indicating a partially
i nt er posed”18°P¢ 5?5%%2%%35?‘” i? §t and second i nterposing nembers of the

sem conduct or - qEPORaYerspt&file V8AE KA fifh MBpbSinFhEmbky ofih8 seidofid@:to
per spective view of s%vmpng the rel ative posi tigons of fully i nterprose

first and compenentiest eqckelsshagnriedfiserls of the semi conductor conponent test

socket shown inR;:Fig. 1. [ Q...10.1 s .a perspective.view show,ng the
position of a Eégtggﬁﬁg%(&t%ﬁgd %r?pse ovey \évrub%lggt% an%%%lly ‘rnéqr%‘%sie e to contact
nenberl§ ofrelatienshipnd ffrachndtsecondanieesosite rh&dbers SOGK SEmRDANRtbrtofpdnerk- Fi 0
11 is a cross%jﬁgcti onal view showi ng an interposing nenber and a franme

body of tHest SKeLBRARardie-donponent test socket shown in Fig. 1. 20 Fi g.nblz
IS a Cross sectg; o\ i.ndi.cat | I: of..an i-nt.er posi ng nenber
by the biasing Fﬁ%%&ﬁ\ﬁgﬁwgét{l%fn%Bg%lf%élg%gir%ﬁla%{%%Ostltllloelﬁsoér?nulgyonquctor _
conponent intesosabiiiseandsizovmd interpasing rhembérg of 3 semicndi@sScongine@nadt Vi ew
showi ng the cont act. t};,gs of a contact member in a position to receive the
pr ot r udi ndogﬁg%}wl&f 1& Leni conduct or conponent. 25 Fig. 14 is a cross

sectiasal vi ewrigdioaahipbpldife ARAY HohORAlncIBl R 0P BRionRFERR, the frame

r
body and a hol ding ne of the sem condugl‘:%or conponent test socket shown
in Fig. 1.nterposingmember relative to contact members of the semiconductor component test

socket shown in Fig. 1.
Fig. 11 is a cross sectional view showing an interposing member and a frame
body of the semiconductor component test socket shown in Fig. 1.

20 Fig. 12 is a cross sectional view indicating displacement of an interposing
member by the biasing member of a frame body according to the semiconductor
component test socket shown in Fig. 1.

Fig. 13 1s a cross sectional view showing the contact tips of a contact member
in a position to receive the protruding contact of a semiconductor component.

25 Fig. 14 is a cross sectional view indicating the operational relationship
between the frame body and a holding member of the semiconductor component test

socket shown in Fig. 1.

Fig. 15 is a perspective view of a guide member of the semiconductor
component test socket shown in Fig. 1.
30 Fig. 16 is a cross sectional view indicating how the guide member assists
positioning of a semiconductor component with contact members of the

semiconductor component test socket shown in Fig. 1.
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Fig. 15 is a perspective view of a guide nenber of the sem conductor
conponent test socket shown in Fig. 1. 30 Fig. 16 is a cross sectional view
i ndi cati NYORYMW3bhe gui de nenber assists positioning of a MENWHAEREEt or
conponent wth i;%n%,?ct menber.s of tt}e ?Eerri conduct or conponent test socket

shown in Fig. A3 BFTTRSE3 ¥ View Ol U iama Bedy ofthg semizopduciorper spect i ve

vi ew of th@orﬁﬂ;&ﬁgt@g%clggtsﬁg\gnﬁpmgpgnductor conponent test socket shown in
Fig. 1. Fig. 18 is a partial cross sectional viewto show an operational

rel ati onship bEwwWeEs & prstidlrcapss sbathpabvidwithshawmbte bpasiioigl raadreshipl  t he

sem conduc{ Qr._co nent test socket sho i ig. .1. Fig. 19 is a cross
section of E%ﬁve‘g {ﬁg?ﬁ%eebofwgﬁ%’ﬁ?ermmég TRty %&Eﬁ/gegﬁﬁoréﬁcgqr RPBPRYLng
assenbly ofest dekaehdbwRNIBigt or conponent test socket shown in Fig. 1. Fig.
20 is a cross sectional view showi ng anot her alternate enbodi nent of a

frame body and Big 1Hises gess setiemselannlipraste ehbodimenicdfrdamobodyoamdament  t est

anot her enboara Sorndy e i bk SafbARALRSERHRD Seeih Tl The

senmi conduct or cBigpdf &t croessdecs@nk etewodhokiigy anbther kit@matd 2mibodanit 08 8

sectional yiew showi pg one nore enbodi nent of a frame body and an

i nt er posi ném%?@iiﬁbia & InfsrRosigd by af dhe waterndupior eamponsstiestsoskaiwn 15
in Figyol sfdvehind3gis @ perspective view of the underside of a base, of the
sem conductor conponent test socket of Fig. 1, illustrating the placenent
of contact menbErgs2] i geroserSoranf aofileo derchnpthes pabbdienvifemfrahovbdy a
retenti on nepber ositi oneﬂé:"aﬁh} attachrgent to a base of the sem conductor

conponent EEST WEERHNE a5 GPCRfIgPndYctopcompansny testgoglst 8Bk lve vi ew
showi ng the conkgch id ep&oﬁ)sfse@@éﬁa@@fe“nmgsone%&%%%m&ggﬁéﬁ@%tﬁ%ngase of the
g. 1. Fig. IS an

sem conduct or conponent test socket shown in Fi

expl oded pbedpaetanyateyiosingiasstinddy ofithepowmicondwitorronfpoaciiass sackdt shuvar posed
first and ﬁ,‘elgi np i nt erposi ng nenbers before assenbly to provide a 25
sem conductor “conponent test socket of Fig. 1. Fig. 27 is a partially

expl oded per speBig. U8 ivd gaspetlaidie WD igd G deekid®IesaSe, of the semiconductor
component test socket of Fig. 1, illustrating the placement of contact members.

Fig. 24 is an exploded perspective view showing a retention member
positioned for attachment to a base of the semiconductor component test socket

20 shownin Fig. 1.

Fig. 25 is a perspective view showing the contact tips of contact members
extending from the base of the semiconductor component test socket shown in Fig. 1.

Fig. 26 is an exploded perspective view indicating positioning of a base and
interposed first and second interposing members before assembly to provide a

25 semiconductor component test socket of Fig. 1.

Fig. 27 is a partially exploded perspective view including holding members
used to provide connection of a semiconductor component against an interposing
assembly according to the semiconductor component test socket shown in Fig. 1.

Fig. 28 is an exploded perspective view indicating positioning of a guide

30 member for attachment to a base included in a semiconductor component test socket
according to Fig. 1.

Fig. 29 is a perspective view showing assembly of a frame body to a base

included in a semiconductor component test socket of Fig. 1
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used to provide connection of a sem conductor conmponent agai nst an

i nterposing assenbly according to the sem conductor conponent test socket
shown i n"WRIld/61364 Fig. 28 is an expl oded perspective vi ew PAHPBE{H
positioning of _a i.de 30 er .for attachnment to. a base included. in a
seni conduct or E%%the?ﬂ CXPIAed s PRTIRL PErSPEERYA Y Shvipg gontpct rPF‘B.LerEQO is a

per spect i ¥Qeticond s WoRthoassiasd kycief oiaFiE[ ﬁ%vﬁ@@os%@c@n@&stg)s. included in a
seni conduct or conponent test socket of Fig. 1 -7 WO 01/61364 PCT/ USQOL/ 04567
Fig. 30 is an &@BPbdean cppdedadaparpelrpepweetiveevigw showhmgwongcooembers. afenber s,
of a sem o t et.qf Fig. 1,  having. closed contact
Cips. F o Spep st o R aRERER e b 35eERFE: L axiiedoct ol RB P RE5: act
menber s, efotrudiaitneotdifetemicadpabetdmpasht. socket of Fig. 1, having open
contact tips to . receive 5 protruding contacts of a sem conduct or
conponent . FigF l%ézi‘%afh?f‘lﬂ%%doﬂ?gﬂ?l RSATPEFIAYC ey shewingnsoigding epbitng
protrudin f 1+ G i open
Bont act 1 s o oL o b R s et
of Fig. 1.ofFkisgnic8Bdictoranmpopérdesd sqiet ofdfigper spective vi ew show ng

protrudi ng contacts.of 1 sem conductor conponent hel d. by the gri pping
action of cl os%ﬁg'égﬁf %‘b?xrg?‘%éi Rﬁ‘f“aﬁt%ﬁ?%f‘é‘t"eﬁféeﬁfb 13§ POV IR CORRESOSr
conpongnt ;tseditcon@&dt&it codfpdib-held b it -gridfidgSicBol 6f a@&%tdoﬁﬁicyﬂéﬁ%f()f a

sem conduct or conponent test apparatus "including a sem conductor conponent
t est sockevnteft igmbery of Fegnic@Bluctorgoppendnalkdsysakpl ddigl Iper specti ve vi ew of
a conventi onal Fi1§4~°iem' C%nleI.CtOl’ cofrponent tetst socket F{f}% 3? is a
partial cutaway perapeRIPUEF AFVHPT HSGHENENFIOL SUPPFL IS ALRER Sor  t he
sem condugiididis@aRanRBAdicesicorPpolieit & okei 6F Fipgl. 35. Detailed Description
of the Invention A sem conductor conponent test socket and associ ated test
apparatus 20 AdéscPds agagislly seplpdedsrarspertiveyieWor awonyensiendescr i bed bel ow
with refer i rein like nunmerals denote |ike parts

t hr oué outsg@ﬁ%nélgc\ﬁéeljrkg’pp\%ﬁgﬁm{g&??w\%\nﬁII be obvious to one skilled in the art
that the di scl ddgdedanhoditiabaitsway persfcely viewestl afigket @ctibf provivedfbd on t hat
may be enbodied in various forns. The figures are not necessarily to

scal e, andDSHRECONNETGF SAMRBRRENhESESPsKSPaYRYN Fi8- dhow detai | s of particul ar

Detailed Description of the Invention

A semiconductor component test socket and associated test apparatus
20  according to the present invention will be described below with reference to the
drawings wherein like numerals denote like parts throughout the several views. It will
be obvious to one skilled in the art that the disclosed embodiments are merely exemplary
of the invention that may be embodied in various forms. The figures are not necessarily
to scale, and some features may be exaggerated to show details of particular
25  components. Therefore, specific structural and functional details disclosed herein are not
to be interpreted as limiting, but merely as a representative basis for teaching one skilled
in the art to variously employ the present invention.
Reference to Fig. 30 shows an example of a semiconductor component 201
having a BGA including solder balls 202 to be mounted on a semiconductor
30 component test socket 101 for performance and continuity testing. A solder ball 202
is an example of a protruding contact of a semiconductor component 201. Other

forms of protruding contact include a bump made of gold or the like. The design of
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25 components. Therefore, specific structural and functional details
di scl osed herein are not to be interpreted as limting, but mereléas a
sly

represen™R9M3¥asi s for teaching one skilled in the artPEYUSRKHS

' ' f 0, 30 sh . I f
Cemi conaucr S CARor RabbA s, TG REGEE Ryt IR m S 202”1 o be

nount ed omequikaRFhGIOHhe taking Of sanmponEittor tefposatKeividdd géietRedl fagagrance and
continuity testing. A solder ball 202 is an exanple of a protruding

contact ofof ATUBKiESECtSor conponent 201. Other forms of protruding

tact includeg;aqb 1 ke, ' WO
01/ 61564 T/ USHR o1Ry TeaRtiorRRsr Epehitntich e P AR B Bel B TG g 10

t he pr ésentcardment iherpreseet inventanuincledinp tasrdnar bddyel 10es fikst gntefposiagi conduct or
conponent s_havi eonetrical .array  of _protruding contacts. Fig. 1,
shows the I%?Yﬁtﬁ?éﬁgﬂ‘?sgé?coé‘éé‘gﬁﬁpeﬁ‘ﬁaﬁt%}hﬂ &3@"3&1‘1@&@09@9@% Rek701dDe 5

accor di ng sk@idoRBudis nbAUER bRt | MCALEEdM @ the BRReR YNentid? furthel | T ST
i nterposing menber 130-1, a second I nterposing nenber 130-2 and a contact

menber 170nclygdas a aeqringobeutilbor gusiepoeebrr 128 st haldingenerit 146cavddi ng to t he

t i ti f her. .includ base .nenber 150,. a ide nber 120,
B hol di ng Wemsar Pt s0aRGs 1o BT alES B s iRGSine mened B VIR hat the
first 1ont eeqasliingrpveifgenerdR-130ae thRecliVely 26RAEd U samnRGRGingeNber 130- 2
are collectively referred to as an_ interposing assenblg 130. These
conponent #s35EplY 139, Thesg componaniy | e 138 JéRbl @imay be assewhbledds indicawdy. 23
th h Fi,g.x: f arm the ] 0 t.1est s 101.
rccor di ng T £, SEwERTEL 29T TRNGHS ey RTBRREHent E350fR5 18 1y be

inserted from tAeortinetsliide2 Dladthef dyfsalinestentatbeinbes 1ea¢ﬂihyqfeha mat r;x (r)]f
through 15 hol es 151 that. penetrate the base nenber 150. Attachnent of the
retention IB?e&‘FQ%PW madsreids o thedines mepbex D intncaeh pfia mptmmol eaghi g, 3) of

the bage ngjihers;igg geﬁgtfa% the BhiARLLDG ltSIOEiAgﬁtcgrgEﬁt% i Ao ?}]até {i base

menber 150 is turned over, as shown in to receive the iInterposing
assenbl y I80videngpedvst frg thawrelepadeeld Oat(saedtigrd of dfe basdimefrnbest 50. nAfeposi ng

ol di ng. mABENLHS ST RACal TR0, PR HOETREnQ s L0 RO vA I g 27,
oy e 1ok ab i o @l il o Cagsif, RRSSIRUKIgG riine bace
engagenentthe {ifs fnterpesibg JembenbEl-1 280 thseteonsl intsrosiignyernber 138<uls¢d ng
structjyre IhQ i(ﬂe AI }Eoefgi%g tr)ﬁ)eqﬁ%er 140, attached to the base member 150 as shown in Fig.
27, provides releasable attachment of the interposing assembly 130 to the base
member 150. Fig. 28 illustrates positioning of the guide member 120 for engagement
with the base member 150 before enclosing the resulting structure in the frame body
110 to produce the semiconductor component test socket shown in Fig. 29.
25 One or more semiconductor component test sockets 101, as described above,
may be attached to an inspection board 251 (see Fig. 34) to receive a semiconductor
component 201 for performance and continuity testing using an inspection circuit 252
that is electrically connected to the inspection board 251.
A semiconductor component test socket 101 uses contact members 170 to
30  provide electrical connection with protruding contacts of a semiconductor component.
Contact members 170 according to the present invention may be made as an elongate
contact of a conductive material such as gold, copper, aluminum or the like. Fig. 2,

shows that the contact member 170 has a central connecting portion 173 having a
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110 to produce the sem conductor conponent test socket shown in Fig. 29. 25

One or nore sem conductor conponent test sockets 101, as deTscrl b%d above,

may be atQUffd¥4t o an inspection board 251 (see Fig. 34) b9 ’Pé@éq_ W a _
erformance and continuity testing using

i f
Zﬁmi ?\ggggt 'gl%’pgﬁg%?’?"’e‘g‘l@??%tlﬂ‘as?&?‘gacéIt18c1t7|1 284 PSGCaRE sABIEEIEED YB e4wendi nspect i on
board 251 frofn SRIGROSIIHE ESHneEORPRIESE 19 EShn %%ﬁga}onlb% &‘éo%ﬁe&{flgé%gtﬁ%%”egber S

170 to 30 grovi de el ectrical connection wt protrudihg con
seni condudt’Bexepdpiomithe othenendaafithererrivectingltftiac ¢ 7. dA pgsitioninpe pr esent
ontact of. a conductive material such

[ ti an_el ongat

vent ] on ks PR AR A 4R Bon B 2002l RS LU T o)
menber 517Qeied canmetihg pbrtioaNISC ThoGrRebhb&RipliFA HaVhd&cBnd &q%ﬁé/ 61364
PCTI US01/ Q4567 U-shaped cross-section. A first contact tip nd a

second cont a&te RAsPloned cloge wggther inghnasionenfdediced h@aminnddﬁjh Egasﬁﬁrti ond17]§.
An i tri ] ] i o) 174 exte fromthe other end o
the conmectng " R inBORACEIANE RBlcHe I mePbbR 1P shrial FrectBet ween ¢ he
i nspect i owoiectrtpsdFThNELX orretupotottheposltich eddidea sepan’ Be f6RMRE! | NY

portion 1 he f,i rBt contfgicé t] 5 171 and the second contact tip 172 are
[

posi ti onegig@?%ié’g' APRBeIn qf flefectionifpreshcases eutase Hps BPar 42 fotepara®:, toEl ast i ¢

f i tedd i i t r 70 mal |y
catse ¢ he e IOIERE RS 28 of AR LB AL AR IT Bkl Pl cec
separ at i odeflqeing dpiconrlirgvs Wetomadtitipn 17 APIRIte addooer tofvaddie iheCsri @il f or ces

tact tips 171, .172.to arate.to 10 receive a protrudi ng contact
(Zzggsgfs ;OE%%% ué%t&ﬁlc@(?flpceét#ﬁ%%@%?ﬁggE?Ot [g£o8ta5t 2Qh dherehyimakdng fig f or ces
al | ows t heogdmtia€todnepsonl 71, 172 to recover towa_rds their original
configuration to riﬁ) either side of the protruding contact 202, thereby
maki ng a condlﬁéﬁ-g\’i QPBnIeEeEl emtachngmbas 130 pwertskiner tkoughivkstl Strenber s 170

i d i t.hr : 51 15 f d as matriix in the base nenber
R T e e e R B

ori entati dre tebe meamet 230, tesidtatibAQf BlcBsE@St hOBb&ATDFFcel ﬂ)@%on%%’ltépsjjz as
t he | eadi Rg}ﬂp;@rts of a_contact nenber 170 to enter a through ho 151 in

the base ¢ 2 tle leading payinofi aromtagt memben K7 (oreater afthrohgh béle d6igin hol es 151

correspon rt ruding 20 contacts (e.g. solder balls
of a BEA) q%o%g%?ﬁ{lﬁgf gzorhggg)}?\%ﬁicit%o@éc%nponent 201 to be nmounted on the

sem conduct or dbepoaent theelsbugiohded 110drredPiidexs ARLRAYofARE protruding

20 contacts (e.g. solder balls of a BGA) 202 of the semiconductor component 201 to be
mounted on the semiconductor component test socket 101, Approximately one
hundred protruding contacts 202, are arranged in matrix form, require a corresponding
matrix of holes to provide contact members to accurately connect a semiconductor
component 201 to a test apparatus. The semiconductor component 201 has a roughly

25 rectangular shape with sides of 5 to 15 mm and a thickness of 1 mm. The size of each
through hole 151 allows passage of the closed contact tips 171, 172 and the
connecting portion 173, but blocks entry of the positioning protrusion 175. There is,
however, a recess 1511 connected to each through hole 151 that can house only the
positioning protrusion 175 adjacent to the underside 150a of the base member 150, as

30 shownin Fig. 4. Accordingly, movement of the contact member 170 into the through
hole 151 stops when the positioning protrusion 175 resides in the recess 1511 and the
first and second contact tips 171, 172 extend from the front surface 150b of the base

member 150.
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hundred protruding contacts 202, are arranged in matrix form require a
corresponding matrix of holes to provide contact nenbers to accurately
connect av@eméidohductor conponent 201 to a test apparat uSCTIURE1/04567

sem conduct or npqonent 201 has roughly 25 rectangular shape with sides
of 5to 15 mm gﬁ&pjasﬁlﬁirﬁtﬁ?fé‘g’sp BtFaifOﬂ%COiF%ét With @ogitioigg RrotiusiogsdiS.nol e 151

al | ows pa%@«%ts‘lﬁadd%ﬁeﬁtl @ﬁkﬁﬂa&ﬁ}[ﬁr@&ho@ﬁ RS cdiftdet etfb@D 74 H6m tgggg's%m I ng

portion 1 but bl ocks entry of the positioning protrusion There is,
however, ane¢rabardl$01F1g Sebaweemedrix of epaningsHi6d dgimdaah ehelfsfentibametsser house

only the Sitionin rot.rusion 175 adjacent to .the _underside_ 150a of the
basg rrenbeli%%lgg%s © g!g e'gﬁgssﬁéc}vﬁ%?rﬁ!eﬁp Hdgo the ‘!hﬂl}’tgglrhé?ﬁ‘ﬁglls)]/ of #f?&@ﬁ%ﬂ’temcbﬁr !
cont acts MerbElink HditabPextiher trigy@brioBded L8dncttifP o174 BEeRASI ti oni ng

protrusion 175 resides in the recess 1511 and the first and second contact
tips 171, cprcewe@ber F10srhatdhearmsdAR adiae¢nide eadGiormst of Hie rbigsieon plekber 150.

w th posi tReRe ST Perena e fg ABe BRI R bR bRt o "

renoval ofsucfacd B ofelriesss mkhbef 1 50by hgehingehe HRMREHSs 169 intdi3ertonshows a
matri x of ogeniiggs 1&1 formed in the retention nenber 160. These openi ngs
161 corre dnglpded;in thy oase member 154 Hftex aftaching dhavistamtion pBee 169 tor ovi di ng

poi nt §00f X bisef [ i 0O t] [ 74 of each
cont act rretrrbgrsellgéon.lgéﬁgts g’ﬁﬁg?ﬁ é@@ﬁ%{%@ﬁ%&@g ﬂé’agﬁl@gza r?g?aci)‘fcééfl }%ét retention
pl ate 160mé¢mbéride phatoidedraemds ré¢@Rdon plateatG0ashhogn ihBigt £t enti on pl ate 160

to the bottom surface,150a of the base nepber 150 by inserting the |atch
arms 162 into i‘%é‘é‘P{"PB‘H‘C“H&PE@OE@Q t‘?shé?q.lfﬂ%gbbli gecpidEngadiae PrSPASE FIVEBIAON Af t er

attachi ng (BeeebeMdiplaR!igh o dilinkd lhichse TABRRAokER hofeNS iphspect | on

board connecting portions 174 of each contact ne protrude“fromthe
ret enti on Peeanéng e@vamestmwhe positkingng drotrpsior i/ & eftchinstatatioomparentct est

socket; <10 r.Qinn .the. present. i nventj ses the retenti pl ate 160
to confi nim %ﬁg%nﬁgc% h%r::a%eenrsw%ﬁ%ﬁlg tgropﬁﬁﬁabﬁl%ﬁgﬂgfvmnwt mﬁ?’@%ﬂ{h ng
novement atlatine fip@font bOMb ANt dhIcYBir tolthe fedct 8quird tdpregifitNcRfac® cont act
15 nenber 170. The di nmensions of the through hole 151 all ow a contact

menber 17(?_‘3mfliéfﬂa]t4i ipio the bagdrh fa cepvRTtienel, seimcandnetpasampanenttestisockse r equi r ed
(0 press 114 muEiast ok Ll AclE b8 Al RUERC orel

sem conduct or conponent test soc
contact nembetionbyliadeoindithgnded fohesqpaetepiess-fitingHigl Mrdby i@pidvinat i ng t he
need fz%r aefﬁgigggyagn% rgcrluei:?rfg- tfhie E)E)és?b%iéyi o%’dagngger gl?r%/ngl trgs)trs(c))\éli(ert] gssembly. Ease
of insertion of contact members 170 aids the construction of test sockets 101 for
semiconductor components having narrowly pitched arrays of protruding contacts.
Fig. 6 shows a base member 150 molded from an insulating resin. As
illustrated, the base member 150 includes positioning posts 153, interposing member
25  latch arm insertion holes 154, holding member fastening portions 155, guide member
latch arm insertion holes 156, frame body latch arm insertion grooves 157, and frame
body guide grooves 158 in addition to the through holes 151 and the insertion holes
152 for the latch arms 162 of a retention plate 160.
The positioning posts 153, at the corners of the underside 150a of a base
30 member 150, assist with positioning of the base member 150 on an inspection board

251. Portions denoted by the reference numerals 154 through 158 are guides for
attaching other parts of a test socket to the base member 150. The following
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20 efficiency and reducing the possibility of damage during test socket
assenbly. Ease of insertion of contact nenbers 170 aids the construction
of test WOMELY4101 for seni conductor corrponents havi ng HatPeW59i t ched

an' Dnaul at RREPUERRUGRAARD G o TR S RIS BRI pin kS O

posi tioni pgs@nsts 153, interposing rrenber 25 latch arminsertion hol es
154, hol di ng nepber_ fastening porti ons 155, qui de nenber |atch arm
i nsertion hol e§18156hoWs aRintysBeRNg arsemblyr kA0 ceawrisingrs lifsoalesRosi®y, and frane

bod d he
igsgrgglon b@PYﬁ?%%ﬁ?Srs&t E‘q%tgtp%% grm; 16 é%? a r‘gﬁ%?ﬁ’tﬁfté‘g&‘&?@ﬁeﬁﬁeo The
posi ti®ni aginsolstisg iS58 Hiditdengagemert »f afterpheeduidiemsisdeontiSfer@ising base 30

nmb 150, 05|t|o ng of_. t he base menmber 150 on an inspection
lr)rgargr 25?le gfslt]l%b ]sléar?o‘iaﬁﬁeslﬂ? %nl’(gfﬂéq’gﬁ&%mﬁmpéﬁ% apd therseEdgh 158 are

ui des fo nmber 150.
The fol | oo Mg b Bl BRLS, 0.E phifRke 7GR phhaioniASRONES

addi ti onall 7detlkd firsointerhesizsmembey 1 -1 and éstse&mdk%mm«gnnhm@rtlé 0the

t. an in 0 assenp ISI a first
P:r? Z?Bom E w %ﬁ?glgﬁ%(faﬁqeéh epa@efggﬁt?nr (iR th%@i‘?rﬁ 0?%8 €2 with each
part ol dederbbﬁﬂg nienRr t1AgHEAthE BRudteSidAd f@dléh@gb@tﬂgagenent of interposed

first and second interposing nmenbers 130-1, 130-2 causes deflection of the
first contact Figyre7illushates Aeinerpevids meaybentio- ﬂnrpcllldIIZg@iLﬁh@mdtme nmenber

170 to pr |t 177. The fi rs nt er posi ng
rember 1300 TR Fhav gty AR R RAT sl aent A Shb ATy e
same shapeeca.ndi flatheahéraber 18M2k 1t Nthedfitefpdsing @sdmibeptl 3O fothé?triﬁclﬂt@eslﬂ}Eter posi ng

menber clarifies the structure and function of both. Figure 7 illustrates
an i nt er p6SIHY UReSHBBRATIINg Membery | FRFgSahIn a %‘W&tbée@t}fméﬁfﬁlapﬁéﬁﬁ@e 131 1

obt ai ped Byqj Mk %ggt%}awe honBing 13- f pdratel E%@g%i%g?ﬁgnue}fx%ﬁb& %? second

frame nenber 1312-1. The interposing ne inclfudes first
contact t iLptchappoill cpgemrbbﬁiews:adlﬁéhda)frthmﬁﬂsdfrhme anahbeb1 8 B4 e hiakewihape

extended 15 fro fir frame r 1311-1 parallel to_the second frane
menber 131‘?—6111.(’“@19&???94&4 %fs%mgﬂbgggseooe EARPPISAY 1311'1@%2??4 83 frame
menber 133%ihte {Qﬂ] gnad. th insertion holes 154 of the base nmenber 150.

These components 131-1, 132 and 133 are integrally forned.
Fig. 10 shows that each of the first contact tip-supporting members 132

20 includes first contact tip-engagement portions 1321. The distance separating the first
contact tip-engagement portions 1321 from each other corresponds to the pitch of the
contact members 170. Each of the contact tip-engagement portions 1321 has a recess
1o hold one of a plurality of first contact tips 171 to move the contact tip 171 during
movement of a first contact tip-supporting member 132. Although each contact

25  member 170 includes a first contact tip 171 and a second contact tip 172 Figure 10
omits illustration of the second contact tip 172 to avoid confusion.

Fig. 11 and Fig 12 show that an interposing assembly 130 moves in the
directions of arrows 135-1 and 135-2 due to the movement of a biasing member 1112
included as a part of a frame body 110. The interposing assembly 130 moves in

30 response to the downward movement of the frame body according to direction 119-1.
During this movement the biasing member 1112 contacts a movement engagement
portion 1313 of the interposing assembly 130. Figure 7 shows that the movement
engagement portion 1313 has a shoulder portion 1314 chamfered for smooth contact
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Fig. 10 shows that each of the first contact tip-supporting nmenbers 132 20

includes_first contact tip-engagenent portions 1321. The (] ce
separ atiWé)qlﬁé“f“i rst contact tip-engagenent portions 132%?&%&“5‘3?% ot her

cor respongdst @e Wh i . of gpﬂ Ergb%r 70...Each of the contact
ti p-engagerrentepofrﬁtt?%%\rg)%%zfi ago rtgggéérggg 0 r%élfémger(\léngﬁe rg&ﬁlﬁ?ngl ity of
first conteagdgetmepspdrfidn 1 ®13vbpecvehedefomiaioh of il fiaile tembeg]3 INDwENEnt of a

first contact. ti -iegp%%ti ng nber 1132. Al t hough each contact 25 nenber
170 i ncl udReing mojded- dBay areinot functional pags ot & sepisandusHr 48MPERSRt €80 Fi gure 10

om ts ill usideahdBRiRS td M6 pRREANAVEn@Bhact tip 172 to avoid confusion. Fig.
11 and Fig 12 show that an interposing assenbly 130 noves in the

directbons of dhesegonddBerposing niedibe? 1302 indutésen frmuementbent3a2pi asi ng

menber 1112 i.ncluded as a part of a.frame body 110. e Jj nterposing
assenbly 13 nfjrﬁ\?gtgcﬁtPP'%’pPgB"&d'ﬂ?B{’?rﬁ1%%@%5@%@\%@6‘5 %&vﬂ@rﬁan%ﬁmf‘ﬁgﬁrarre
body accorndigshendheeebiripondifly fo thePrHrhdGetiBES] IOV 8RR hitgbdi asi ng nenber
1112 contacts a novenent engagenent portion 1313 of the interposing

assenbl y Phouned;byiipeerllyHomging adirst franemembent 31 lehearpspentdingtorthe st 1313 has

a shoul der rti C f-or snmpot h tact -12 WO 01/61364
PCT/ USOL/ %@%ﬁé@mﬂ%ﬁ%ﬁﬁg ‘gmﬁgfﬁ%%‘ﬁ’gd r?ga\r}?en‘é‘ @%@Cigof r?f’i%‘?“d@go%%% 1315
f or med0i n stdvmdfamenmabererigade M figgoframe mehdbka1 11 P2 @6 bs & afobmBhd on of
the frame nenber 131-1 while it is being nolded. They are not functi onal

parts of &NEWMEBhRRIEPRI S Eorptbat 2 easpicredsbrelderpationi Hig and forkerpr esent
i nventi On'inéuﬁg?gﬁ‘fﬁg{aﬁidn@tlgﬁ5’%@96%%%3@9%@{1&%@%? a frame nenber

131-2, secon t1 p-supporting ne atch arnms 133. The
frame nenber 1I3&-s2cdnd canventyesupportirgspanténd 34 aretthemberab@raspoining 131- 1 and

is a nenber . obtained by integrally formng. a first franme nenber 1311-2
correspond?ﬁ&ffrét GORECE Pp-sypP %’E‘e@%ég&fg‘iﬁelsl%@w HragedHeR $9%hre menber

1312- 35C0rEsAROGaPY chiendiferdQ (REGRNFarhs AREILBEINE! AR ththd Qs%ﬁﬁd rst frame

menber 1311-2 al so has a novenent engagenent portion 1313-2 that has a
chanf er ed feimsunhersbergdi 2-2and pReet imnutefposddrelationship wittethe dirss ovmgaqudipt i ons 1315

to prevent_defornmation i l.di ng. .The second cantact tip-supporting
menbers 134PRF én%'r%lﬁ%’g?r §q%rﬁ%§%gmﬁSﬁgond_tct‘}miaﬁtetlﬁ'?qu?m%H’teH’(?f’rsﬁi%- upporting
menbers 13Rsaibdd abceSiasTidcanid Yordddt gg%gag%e@t Bé¥iBns 154 1t(8&d Ihﬁ.' gk Eashape
extending fromthe first frame nmenber 1311-2 parallel to the 'second franme

member 13 P41he gpendyontasttipngaremeporationsel il iineiadss o redessartangeddtr st cont act

tiP- 20 intervals corresponding to the pitch of the contact members 170. Each recess holds a
second contact tip 172 of the contact members 170.

The first interposing member 130-1 and the second interposing member 130-2
form the interposing assembly 130 as shown by reference to Fig. 8 and Fig. 9. by
interposing the first contact tip-supporting members 132 between the second contact

25  tip-supporting members 134. When formed as described above the interposing
assembly 130 allows the first contact tip-supporting members 132 and the second
contact tip-supporting members 134 to slide back and forth, with a reciprocating
motion, to vary the separation of the first and second interposing members 130-1,
130-2 as indicated by the direction of an arrow 135 in Fig. 9.

30 The interposing assembly 130 includes four latch arms 133 (see Fig. 9) to be
inserted into corresponding latch arm insertion holes 154 formed through the base
member 150 with the first interposing member 130-1 and the second interposing
member 130-2 in an extended or standby position 136. Then, the tip portion 1331 of
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supporting nmenbers 132. Each of the second contact tip-supporting nenbers
134 as described above has second contact tip-engagenent | 1341
(see Fi gw(h‘)l./“@éch of the second contact tip-engagenent B@f@%@%@§6f341

i ncl udes @acrrﬁ%ﬁ%nﬂrm@%gg%e@thez&sé Hlteﬁ{%f(ljﬁ &%{aa%&ggﬂeg@g)ts%gtag{% jtch of

the contact nmenbers 170. Each recess S a secon 72 of the
cont act nitrdoetns AtfaChmdritef theriaterpastrergeesntig 16@ nbthe ba8&Omdmaead! hdwesecond

i nt erposi ng, nenber..130- formthe interppsi assenbly 130 as shown by
reference bP$WﬁﬁSg%aﬁ8¥&Fégmng5§”“@HP@£§3§Bﬁd‘F V?FygFSE%H@act _

Ui p- SUPPOhidtasiE rRaiter 1 3¢ 208 ERR AR FREORATH 95 allso2arakhBei WPRR! LI Ng

menbers 134. Wien forned as described above the interposing assenbly 130
al | ows5t henteippging assemblyt130itpths bpgronenbey 148 rasshewn BoFignkd, pleessbebrstt  cont act
tip-supporting.ne .s.134 to slide ,back d.fort with a reciprocating
not i on, tSgr\l/tﬁ‘%ytlptsm?%%glgrrgctels%eﬁsf%?mt%hbee?‘f’?@s%ge gﬁgcgﬂé‘&ﬁ‘é’ﬁ%ﬁ%‘?’ﬁ%i ng nembers
130-1, 13Grtdnas32nef tat@gdedivetlia d@hiaeclip-ippoitimmanb&y1335Thésdkbad 9. 30
The interposing assenbly 130 includes four latch arns 133 (see Fig. 9) to

be i nser €cedastiing 1¢daredmdady nesitiencdrin dhareressesriormoed briwveen ths seqond med

t hrough t ) -\t [ jJat sSi her 130-1 and
t he secon S?t%?%?pp%%%g%ﬁén%éﬁgéowsf%i gfetlh% résﬁgg!(\{gesgééfg@ S Eggﬁ?aﬂg‘gnf O%t(l)ns% tion
136. Thenmdnhiers 13t.portion 1331 of -13 WO 01/61364 PCT/ US01/ 04567 each

| atch arm 133 ages the base nepber 150 to attach the interposing
assenbly ther thg.l m%ﬁﬁéﬁﬁf“%&fl%%"é‘“ﬁﬁt% paudbyposdivaieren 51 5 t he base

menber 15Q, 4o88mNeharkiGVEitved thdling iR togirﬂg gr_xiée(r)n:f’c;fr :l 50-9%RA ﬂ@&c&@d‘b er 130-1

relative to the second Interposing ne n the rections of the
arrow 135 .intatpesing atenzteh i3t infide the fratnel buidgrld 0s imtheasmdhppysii@) theo t he base

ecosses BT RRR DG EEne A rieped Colftain o o SRR REm LN 1 ons 1321 o

the raspegtis d pdstionCloBtAGtducbPoSHRRALE RPaBHPEAE: #RAnflldiRe $ECONd
contact tips 172 are simlarly positioned in the recesses fornmed between

t he secondnteghelagic re¢qreshigaepemtrg. 3pshewoihs pogitionodf & peér ofdfaplerniace second

i.n- i nb 34, The in i ly 130 '
oot andy poa 1R pd P RBE R EF wilene IGmel B SRR SRS B e e

first intetapaby pesitidiriarrid.30-ahdang tihtepaiOidonthétirRdmngs ng FRmBer 130- 2
inside the frane _bodg 110. I n the standby position, the first contact tip
171 and t AePressatstiye ebthepdyralitypf contagmempbass ishidad in assmpiepnduptpr

20 component test socket 101 according to the present invention.

In an embodiment of the present invention, shown in Fig. 11 and Fig. 12, during
downward movement of the frame body 110, shown by arrow 119-1, the first
interposing member 130-1 moves in the direction of the arrow 135-1, the second
interposing member 130-2 moves in the direction of the arrow 135-2, to convert the

25  interposing assembly from the standby position to a compact position wherein the
contact tips 171, 172 separate to receive the protruding contacts of a semiconductor
BGA component. Upward movement of the frame body 110, as expected returns the
interposing assembly 130 to the standby position driven by the recovery forces
associated with the springy contact members 170. A return spring, such as a coil-

30  shaped spring 116, may also be used to urge the frame body 110 upward and away
from the base member 150.

The compact position of an interposing assembly 130 corresponds to the
contact preparation position that places the first contact tips 171 and the second
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15 occupy a position 176 of reduced or mninum separation under the
influence of internal elastic recovery forces. Fig. 30 shows the ositions
of a pai WQ613¢4st contact tips 171 and second contact tf’ﬁgmf‘?li en t he

5 oSSR b A B sl Bt ™

pl urali tyc@{taadmzasetwmmm Ss ISRl teBligl 03, aPl%edﬂtQ?ﬂf&l&%won?&t fipdiponent  test
socket 10% accordlng to the present invention. In an_enbodi ment of the
present i RYErt 83l 789 Sishto) hO mng fromy thy sgeamd gontaot ting /2 gy accoswpedaiaia novenent

of the fr%fﬁerb&ﬁhoéﬁﬂvm *&Odmn& 69‘{’{1&]@0%’ Itnhe first interposing nenber

130-1 noves I n the t| on o e arrow 1, the second i nterposing
menbers 130- 2 nmlmesmient dfllee ﬁlnsrmw'p@mgametnlberB&(waldt%-taxhetsac@ﬁhvert the 25

i nterposing assenbly fr he.sta osition to a act po |t| on

wher ei n tﬁg TPRYNE g@ %ﬂhmit g%f’@lcta@drkg@e’iegﬁé Raupiestiilddi ng
contacts gffg. §em&&ﬁQ9Qﬁ@<ﬂISta§@Ais@%01n@Hﬁn @Hé"@%rsglcfga‘{ﬁé%%en%fﬂﬁge frame
body 110, as expected returns the interposing assenb to the standby

posi tion drdtyrierpoying eemhse by wnﬂ dlmsombmmpmr@inmmbh 1302 mpheé ngy cont act

a1 50 be ubyeRs 3B RN M e s Had BRIl auh Bk SRR hase”

nmenbero 15@mmT¢z:@a@aﬁ@ae>tonﬂQB¢ tdredtt pfeparitivA pBSiReS 1 T Bechanlposihd0 corresponds
to the contact preparation position that places the first contact tips 171

and the s&&sHgr 1344, v&ﬁbmoaigb@lfﬁmmb@/rem%w &bt Gémmibpaveerzhd n an open
condi tion ,3%31;'5, é&gt dncfﬁﬁkdﬁﬁeo&{n%cf’g | ve a protruding contact 202

bet ween tﬁem a own in y the first contact tips 171
have a gap 178Fdf. 1@;h5w$ ﬁs&m@gmbn@miﬂnewsqﬂmdomeba&tmémp& 1502 to
accorrrmda%ﬁ”? sol kbﬁltl 02 haV| ng a di,anmeter of 0.3 mMmto 0.7 nm 5
Movenent 1R M¥T} fs ¥n4p Fage FHg g4 becomerseqied inthe Hgstenieg nd

i nt er posi ggnmgﬂ@gs ég& h%ldhﬁ membteﬁﬁ- rhgdeaoffa%gﬁ ah@mt%qélﬁﬁfo% gnﬁ&‘&er ence

nuner al in Fi . Pre erably t di stance is mm The
restrict edough\loehﬁ“rgur@fshapmthalf inclitles antlempu@ pgtiore demd BB Qurh pendbrt 2 second

i nt er posi .menber 130- hto tﬁ: bI e qg 138 events the first
contact tips 4?4 By g KE saéjd% lé’m eY,tm‘N“ﬁegl #5104 OV PFH R separ at i ng beyond

the cont agémRbBAMG doRIPoRER VDI Fmddifted FRGR éeﬂﬁafnagébxﬂ&)mﬁeméstﬁo 1, 130-2
noves half the novable range, i.e. 0.1 to 0.5 nmm between the standby

posi tion satkenhll,ench hidipamenhssil 49 miea%b?ly secures the semiconductor
20 component 201 on both the right-hand and left-hand sides respectively by contact

with each clamping portion 141 to hold the component against the interposing
assembly 130. Each holding member fastening portion 155 includes a coil-shaped
spring 1551 for biasing a tongue portion 1421 of the arm portion 142. Therefore,
each holding member 140 is usually positioned against a semiconductor component in
25  an engagement position 144 as indicated by the solid lines in Fig. 14. Movement of
the frame body 110 towards the base 150, produces contact between the tongue
portions 1421 and the frame body 110, whereby each holding member 140 pivots
around the pin 143 against the urging force of the spring 1551 to a release position
145 as indicated by dotted lines in Fig. 14. This allows removal of the semiconductor
30  component 201 from the interposing assembly 130.
A guide member 120, shown in Fig. 1, Fig. 15 and Fig. 16, may be made from a
resin to provide a frame having an opening 124 formed therein. The guide member
120 aligns the semiconductor component 201 to connect the protruding contacts 202
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Fig. 1 shows fastening portions 155 in two places of the base nenber 150.
Hol di ng nenbers 140, as shown in Fig. 1 and Fig. 14, becone seated in th
f ast eni néVoﬁliﬁl%‘rtl ons 155. Each hol di ng menber is made of CHUSEY38%an

i ntegrall r A ure cl arrpl ng
portion 1 ih% g&gcr?ngécgnmg%)r HoR tlzzfg toﬁawor?gac B%S’f‘?hﬁé lﬂn%fﬁﬁ’ltﬁ 143
pi vot al | ylmqm's:laglaishmrog: 180. Wienpdiftemes@6i LY ghide peam@enentgd@l i s nount ed

on the sem conduct or onent test socket 101, each hol di ng nmenber 140
r el easabl YRREG faEh qrps | ggn@@dﬁ@%tn@r“%u@émﬂ@ﬁt The guisis nprsebertl @ is

ri ght-han oﬁﬂgnédq;n th@%ﬁé&'géélggﬁsse%%ﬁd A % Xalﬁ?gclglffi‘é:& to, (A Bike R %\? &! amping

portion 141 to hold t nent al nst t eiln posing asse y 130.
Each hbl dilhg bwimerg thastoeniimguyeauideopind 573 alond erpegeraett@ottighafead spri ng

1551 for |as at e portion 1421 of the arm portion 142. Therefore,
each hol d| 15@@83 ‘éseﬁg’@égi’ %“é%gieﬁb&ﬁgé“ Srlg?- info dhsicsRsstitie t or

conponent Ehﬂie n?én&@ | REOAGLTBHoRBBIcE 198 BAkn A ﬁB%tﬁ'&i{?g%ﬁgleE#e solid lines
in Fig. 1 Movenent of the frane body 110 towards 50, produces

cont act bénmmenﬂwmmgwl fomned amlsetmzajf tmglldmmeﬁrbarriatcbcnims 12D, wher eby

each hol d| n i.vots ar h al nst the urging force
of the spri &efg I?erﬁ%erﬁ%tflég%ug %8#’ quéseﬁi: (Z:JéPE’é Yot ted |ines
in Figo 14nenilﬂﬁ¢t$2(a{dm%a§eqﬂmsér 16D, the sem conduct or 30 conmponent 201 from

t he interposi asserrbly 130. A guide nenber 120, shown in Fig. 1, Fig. 15
and Fig. 16, rr% hehgavstircogride mﬁ@bﬁrnl2@élabméwt@mala§uffﬂ@ﬁé2ﬁé\thmggfan openi ng
124 forne r sem conduct or
conmponent q%%—'%‘?%ﬁ%kﬁé&(i)uﬁ%g% cﬁlﬂ?ﬁ?or{r%?? 31 Vmé%Pogn{i Bg]iﬁ%nﬁggll anfan °91P61364

PCT/ USO1/ @455»715 1912t Hiee ﬁ@mdqmmhmtlan 1 parvdn@nide A0fhctéOfol bentsaigasd nmenbers
170 positi g n_t he éer posi ng assenbly 130Q. The gui de nenber 120 has
gui de porf %eﬁ i?fasﬁfﬂic&@ u%rﬁ?é‘Fpopé@thqlamﬁWefZQt TRREAtIENG4u®e gui de

pi ns 123. e 1l AedRRRbRN u'ln% f cRO®Ith t nﬁfég%g?g@g enrql ﬁ@@smegeasse”b!y

130 and detachably oined to ase ne C|ng nmount i ng
use gui de ppsmenlmggomioori@léngtag@wﬁmn tioslopaopstiod 12 Heas dqasm: peeathro 460 and
inserting the & | atch arns 2.1nto the respective guide nenber

| atch ar mPPIEEFES Ut Sﬁm“‘é)éldi‘%%r ComRINCP e R thgsanyc {08 £RYPONBhgagenent
portions 3%32% IpBQﬁBM Rkretideid d Rst Rbkdt Q@ccﬁ&'ﬂng € ﬂfcg?@srenﬂ 1%(/&&10% {ﬁﬁre:k% engage

gui de nmenber latch arminsertion holes 156 (see to join the guide
10 menber shgo gap 126 bethgse themeisionigortion 1212 and the edge 203 of the

20 semiconductor component 201. The gap 126 allows some movement of the
semiconductor component for reliable connection of each protruding contact 202 with
a first contact tip 171 and a second contact tip 172. Also, the gap is narrow enough to
prevent displacement of the semiconductor component 201 by vibration or impact
after connection of the component 201 to the semiconductor component test socket

25 101. Preferably the gap is approximately 0.1 to 0.3 mm considering the tolerances of
semiconductor components 201 and test sockets 101.

A semiconductor component test socket 101 according to the present invention

may be readily modified for use with semiconductor components 201 of differing size.
The modification changes the angle of the slope portion 1211 and this controls how far

30  the positioning portion 1212 extends into the guide opening 124. In this way the internal
surfaces of the guide member 120 may be changed without changing the other

dimensions of the guide member 120. Therefore, a variety of interchangeable guide
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Fi gure 15 shows the gui de nenber 120 having internal surfaces 125-1 through

125-4 that include guide portions 121 having sl oped porti ons/{éﬁl d
posi ti on%m/?}éﬁi ons 1212. The sl oped portions 1211 proving Vé‘éa)gurfaces

for cont achingrt sy pdaRs 1 30Ra0L 1ay SSHLEANTUEL OF 1ERIRANGNLLAPL Jhnserted i n

t he gui de openi ng 15 , tO nove t e corrpone(i ? ﬁé)nt wth the

i nt er posi rsgmmdmdjbxycoh&ﬁmeﬂ'tbém poldmiet ovidraly cgsdr t i on 1212 ext ends fromthe

sl ope portion 1l.as a é,ﬁﬁg “oreF tq a .outer edge of a_ sem conductor
o

conponent 201. WAEHU$ Fl%wé% 1%&@;5’6‘ - 1pthe fragnedendyd 1 Qisen

correctl t t t tyhere is a
S ahe gapdet %Emaéﬁé‘éﬁ’éﬂ%%ﬁ?f%%‘f‘nﬁglnlgqaétﬁbﬁrﬁfﬁ% BRI 802 oF The

20 sendcorditlet pridecorpbaehi0 azﬂlsurﬂihmisghqmnlaﬁosahg asssmbhyns Onmdehegdidof t he

sem conduct or, ¢ o] for el con tion. of. each pr.otrudi ng contact
505 witn pbedAB IR rahinont 118 ufhet RLEES AGais ShoBerME HATIS Also. the
gap is narrﬁ@ﬁb&ﬁlﬁitﬁiédﬁ@md%ﬂl/seﬂtl t3|eﬁ§dg%CaﬁH%EHveQﬁe fnh&p &%@é&%t or
conponent 201 béQVI bration or inpact after connection of the conponent 201

to the senfi’@ohddeeed thoimrsprsing QSé@ﬂblydéQeDt@@paﬂiofthpéfamﬁmdy lhe gap is

appr oxi mat; LG l er an ﬁ*& sem onduct or
conponent sﬁgﬁieoggéﬁh} 9? soc et%ﬁfigﬁn A Sengn?e%sz’ 051& c}haétr'i‘P Yest socket
101 adoor diresguteqo theetopgies@ittiorisiventd foleaseraie Hokdihgakthlbersmodi fi ed for use
wth sem condu;lt or. conponents 201 of differing size. The nodification

changes the anglhé fEme prdys) 18&351&)}€Fr%t136hed1t2ﬂe b@ﬁﬁ Wm@r@élﬁgﬂ%i%awlfzar 30
the posi F'tQ@h%% %?(5&%?'?57"-31]1%? %%f{?gl% thppron\gb%s gq%rgﬁenqg?g‘le gcﬁa%ﬁs p this

way the inter surfaces o anged w t hout
changi ng tvi¢h Haine memh'enguisl'e g ves lﬂheAgml deringe hieat eﬂté}Oupp'Eh edsrﬁéxocsfﬁhe a

i et change ui de 01/ 613 CTI USQ1/ 04567 menber s
\1/g(r)| Sr gv?d}éié Lf §tq” hFégli’ar he\llgim‘? Bagy ila(hfﬁ’é‘rfa? Basgi PP drEnE si zes of
sem cqRduGRhing AR RSN g%f%@ést %cklepél&ardﬂyg%%é p&eéﬁm\%ﬁﬁ@r{ 8 i to Fig.

1, Fig. 11, Fig. 12 an frame body 110 is a no resin

franme havuqngamfmpe@ntlngs 11123 Qﬂ'ché lat;durmmmléatewgwmcb]ecttm pmnmnsrig7]1.tﬁ4 5 of

oui e mordBBReTos e o R ochdRe BATREAT A7 s iSRRI P S pposi ng
bi asi ng nesmtaeted th eomde i1 50 shedﬁmb bsdyl 110 i@y 8RB ABWARErdIDKalddqhd Nt er posi ng
menbers 130-1, 130-2 of the int erposi ng assembly 130. Other parts of the

frame bodyP23a@T UPYaIds@way digm e basey Daswberrds movementref thelfPameabetlyplighi ng
portiops ﬁlg& Q% op@@ 91|1r¥ace biasing member 1112 into contact with the sides 1313-1,

1313-2 of the first interposing member 130-1 and the second interposing member
130-2 to move them closer together.
The angle of the slope of the biasing member 1112 affects the extent of
movement of the first interposing member 130-1 and the second interposing member
25 130-2. Movement of the interposing members 130-1, 130-2 also affects the amount
of separation between the contact tips 171, 172 of the contact members 170. As the
interposing members move towards each other the contact tip support members 132,
134 press against first contact tips 171 and second contact tips 172 increasing the
distance of separation between the contact tips 171, 172. At maximum separation the
30  contact tips 171, 172 are in a contact preparation position to receive protruding
contacts 202, such as the solder balls of a BGA, attached to a semiconductor

component 201.
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10 pressure to the tongue portions 1421 to rel ease the hol di ng nmenbers 140.
The frane bod% 110 may be attached to the base nenber usi ng{gl atch arnms 112
to engag@'(b?]é s 157 in the base 150. This produces al i gﬁ TSOKH5he

sidewal I s 111 i : i rooves. 158. A coil.spri 116 at
each upper corHQ%H%?B{%gﬁmggg%%ngqéggfg ggﬁﬁiwnﬁﬁgmggag?gP?EABQ%,the frame
body 110 f136+2 dffike hasposiiasderhblygl 305 elivpiiated gheamdd €b10he BehcRéts @5 L BSdndsocket
according to th rese i nventj on, Hooked tip engagenent portions 1121 of
the | at _cht ‘?Wﬁtaﬁ&‘%‘seﬁggééypﬁ?ag{;’ege&‘?%ﬁl PV FRHHEIL HrioE @}g teghtaekesi 28 r el easabl e
connect i onlguvBedestibed [tﬁ%o?g%h&;’&r@%-f hgo%ggr]d%’goto E%érets fitached to

the base 150, the frane body may nove downwards, towa e base, or
upwar d§ awayenfipmovhavithaseeci pBanating nuhsionduresyeningahd cheinferthgreoadyipd 10 20

brings a slop fac i asi.n r. 11 into contact with the sides
v515%3 % F9T5ER Githe faal ntgnts CRD oG GivrmarS 50k Be anation fdsong
i nt er posi REcHERITIRSS thd Blorart GesEVEsO RGN SEASEIly | RUELiPRIatind\@nRRgL e Of the

sl ope of the biasing nenber 1112 affects the extent of rovement of the
first intdePuiss iRy IeRDEns DB0-anddess spiws forepmatidnther poxking swenties. 25 130- 2.

Movenent . I | rs.130-1. 130-2 also affects the.anount of
separ at i oﬁf%%{éﬁgg%hférgg@éﬁ%§g?g%%ggmﬁ E‘ftoﬁcf)én%(?ne{lﬁgstc§8ﬂie§cfélrfé’ﬁﬁrgf@ 170. As
the i10t enpasi preserEitbeitfon ORI RYRIBEy RACH DT sthe) ANLRCE whight StPPOT t
menbers 132, 134 press against first contact tips 171 and second cont act

tips 172 ixferl@asihgonvsationtl seshpeskes twe prathatd tinesdletgrean atvet tunt et ti ps
171, 172. . I e ton the. 30 contact tips.171, 172 are in a
cont act pr\‘éa%%l{r{;%?lmowh n?)%%ﬁr%%%t}l H%Vgn{rl%%lenic&él bt &eﬁlﬁ)&ifﬂ‘SUSl%H%fgn@’@?f such as

t he sol dercobdbhent odst s8ocdBGAL 0 1akisambrd ats@ncﬁca‘i&fﬁinqqglmcthﬂfughmgﬂﬂ)?t 201. -17
WO 01/ 61364 PCT/ US01/.04567 The use of a biasing nmenber 1112, to nove the

i nt er posi ABSPREMSEt misgdictoy gemporsmt 2@k i nt er posi ng assenbl y 130,
i m nat th t al 19, 20
el mngtes e WﬁﬁgchgQM E%@érﬁgﬁﬁé %rslﬁ%rckélth"f‘{ﬁgoS\Jtrl{elaG{o ggtlr?spscglrorﬁgorogx\ﬁ ous! y

typically found In a“conventio art socke
descri bed.25lnit evilh bs bpyyecivtet dlrs a habibdr oflR0Gh 2odkesddicogldite drfaggdt @sent 5

[nvent] on i, w3, o rocel g MoLon, or opening and losing the
rocki ng mMyohIm NAffadiftkes (ROGKRUGENRs st L Rh iR bf ?ﬁlhi feShdPorfliugoyssed
previously. A reciprocating structure requires fewer noving parts and | ess
space for copwengrito®0k.han a rocki ng structure.
20 The inspection board 251 is provided with insertion holes into which the
positioning posts 153 can be press-fit. Press fitting the positioning posts 153 into the
insertion holes in pre-selected positions, secures the test socket 101 to the inspection
board. After attaching a semiconductor component test socket 101 to an inspection
board 251, connection of the inspection board connecting portions 174, of the contact
25  members 170, to inspection board 251contacts provides electrical continuity between
a test socket 101 and the board 251.
Downward movement of the frame body 110 moves the interposing assembly
130 to place the contact tips 171, 172 of the contact members 170 in the contact
preparation position to receive the protruding contacts 202 of a semiconductor
30 component 201. At the same time the holding members 140 pivot from the
engagement position 144 to the release position 145 against the elastic forces of the

springs 1551.
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This represents an advantage for sem conductor conmponent test sockets 101
accordin 10 to the present invention, which preferably have a size 5

of 1
x 30 mm MBS ght of 5 to 10 g. A conventional test sBEKESWUSEo to

three tines | arger d ut twce the ight. of . this. T sent
venti on 1 ne e AN AREtepbteiS dolontE R TnG st Sha N MR est
socket 10ZIranass@yhll @dndshe dpdhiatied of thefdiide B3mbbr UL tHel kst 2 toh@kds

i nspecting a sem conductaor conponent 201. 15 Wiile Fig. 34 shows only one

test sock&tounyne apdipleedclly copnesitgeactemisrndygiog companent 2010 g tegisogksr eci at ed
that a nu : . 101 ' | e pattern
on the bogpﬁﬁ%@%Féqﬁgnégg%ggaﬁéﬁtF%P%hgggﬁéﬁgh%g%ﬁgﬁég%ﬂ?ﬁggg% |%n board
251 fabi | istratcosdudia ®mpohém 2 bscdmatal@ned tautha comacfmembedrs p¥Eodersconduct or

conponents 201 0.The inspection bo 251 is provided with insertion
hol es i nt Goéﬁ yﬁﬂ“ﬂ’égt @319 i@ﬁﬁ‘%lﬁo‘%{tge E‘Séeé‘ﬁ’r‘?ﬁﬁélﬁaeg@’-ef‘icf’?reﬂyess fitting
the posi tiB&iiBRed efthSpréfdiihPEchthdi®02 '11%§ &bprbShalay §8thk ReMELooif ﬁ%@d

positions, secures the test socket 101 to the inspection board. After
at t achi ng distansaisergmatingteach Gsthpomanittipt i3 tfran ekadt set@id ¢omtagntip AZphactheon boar d

251, connection of the inspection board connectin ortions 174 f the
cont acr peomaraieri PR b A SR G SPE S EonRRi eOppediitan?

el ect npcalsegionhgamst by iMepvaRH assembRS13 05 e4dhgirotk@tlin@ Behthd 20D @A Ceid&il -

Downwar d novenent of the franme b 110 noves the interposing assenbly 130

od
to pl ace tbﬁtéNQ?Br@th&értOftcpp@Ct_ﬂim,l71,712"}120f_the contact members 170 in the
contact - preparall ol PAgk Hb\%ﬁ\f&l%)&{rgst%ﬁ}evo% t‘fxg?raglreot}olaﬁqllﬁglllc?\gsn keSkia 202 of a
conp . €'s e hb

sem conduct or onent ane'time t dimg nenbers 140

pi vot fromnwahdronetigagesedtt. Tios adtionneetdestthe inbeemetteRa @ppasithé oshtd45 agai nst
the elastic forces of the springs 1551. -18 WO 01/61364 PCT/ USO1/ 04567
Pl acenent BF 141 skt dhfuerotast meBveid At avrrevicnsly desseibed eAs Hyended, B¢ t he

frame jRodye i QnaRdod &n R iet?g oAt g(P]] b SR VIERREds kRO oliSinkine i rst

step towards nounting ‘an ctrically onnecting a sem conduct or
conponent sddby posati¢restdes dekiefluenae o6thdispgngso! thmdpeasent foraey exdriedrby

SubSeaUeTL L kB RLALL UG con aot e 202,00 9. ST OpieLRY comonent
the gui de PRIHIgHIrck4d 1R prbB&lif LoRaTEIPET ALRL sall GheC Rk 186kddendpP @24 t | Oned,
each protruding contact 202 lies approximately at the center point of the
- of each holding member 140 engage the top of the semiconductor component 201 to
20 retain it against the interposing assembly 130 for the duration of component testing.
During this process the semiconductor component 201 becomes electrically connected
to the inspection circuit 252 to facilitate testing by the inspection circuit 252.
Following inspection, the application of downward pressure to the frame body 110
causes the various parts of the test socket 101 to move so that the holding members
25 140 release the semiconductor component body and the contact tips 171, 172 release
their grip on the protruding contacts 202. This re-establishes the contact preparation
position in which the semiconductor component 201 may be lifted out of the
semiconductor component test socket 101 according to the present invention.
In the embodiment previously described the first contact tips 171 and the
30  second contact tips 172 moved to the contact preparation position 177 in response to
the movement of biasing members 1112 on the side walls 111 of the frame body 110.
Other forms of biasing member 1112 may be used. For example, Fig. 19, shows

biasing portions 5313-1 and 5313-2 formed as sloped edges of an alternate first
-19-



di stance separating each first contact tip 171 from each second contact tip
172, in the contact preparation position. In other words, when a
sem condWOQW6138dmmonent 201 10 settles against an inter poRSHYSHLE T y 130,

each prot.rydi C 1202 s received betwee ir.of cont.act tips
T o e REha St BOR e AR Y PE e R BBE | obe 1
to lift avaybllsotncbiespoasiag iSthe iffeiosidglh@mblLVe0.SES dthe ARMAARNT t hat
opened the contact tips 171, 172 of the contact nenbers 170, as previously

descri bedNeAROS NG asRARR]Y reqveres g modifiedhiiarie Pedy t¥hponent test socket 101
begins to reco : [ .Ol: -POSht i he

i nfluence of t%gﬁ%}%ér??%dgﬁ%ai%ﬁggg{ e?del%gﬂ\;esrté}cﬁg?ggg&&%%{&é@%@%@gg cont act
nmenberss 1wbhereiburdiffgrenhiramp bodye S B0 ineludend protruding poitith, 5112 2 f@pgnyact gri ppi ng
force to th rotrudi ng contacts 202._Af th time, the hooked ends 144
of each h\?ﬁtﬁﬂﬁgmm gﬁ@@e@ﬁwgl?%éﬁéﬂ @%%ﬁg-%%ﬁﬁgwmw% conponent
201 to 20,55&hBly330! TROR RS IehlEnoh MR PHdds 58RI o rhdnidk of fie dur ation

of conponent testing. During this process the semconductor conponent 201
becones efisstintarpesingmenherctiletand tetsbepnidnstogposing menitrer 38 0-228ulting fnaci | i t at e

testing by the.inspection circuit 252 Fol l,owi ng inspection, th
appl i cat i%’ reRTed FSR RO Sk (htact ﬁp% h%l’#?%ﬂﬁn%%ﬁ}’hﬁ%m %tlég’%’év a\rﬁe vari ous
part sj(of %@gul&ﬁe@&héﬁ@ﬂﬁeﬁ)odﬁgl(ﬁm nove so that the hol ding nmenbers 25 140

rel ease the sen conductor conponent body and the contact tips 171, 172
rel ease thei rOHer plaging seleniss grayuefi usgd égrmpaeing apdlosimaicentagt tipstIqBl i shes t he

contact p I L | i sem.co tor ¢ gnent 201 may
e |1t cd ot opi AL B ARchtbai 1 REREROHE Rer BRI, i g T o
t he pr eseRig. 2 hperidesiilustratidrhef @basl stmoturdsr Svtlostslcyurdesitdvw bpshihdef fir st
contact tips 171 ?ﬂlg 1%2%%% second gont act tips 172 noved to the contact

pr epar at i $H156EPY ingea Hame Bod 014 weravksy dhsmushing i desvmhg menber s
1112 pp the sigg %lsh%;%t%hﬁa o{uéé‘é%erﬁg?%i’lgé%gﬁd or%%%.rmg\garfﬁ)nQBnp' asing

menber 1112 may be used. For ex , ows"~ Dbi asing portions
5313-1 ansd&®1dpen thicorameatt Bps 7100 &2 teethgesntaét mepaadtioarpoaitionf i gtis edk® WO

01/ 61364 usQi/.0 7 .interposi nmenber. 530-1 and second i nterposing
menber 53l S ey g siafiig tored BhsiTG TSHbR IR 24RO AUPRY e e

i nt er posi pgerpssHRIMAkMbSB0- UafvaRds thBSedhl @B3b&ng hidhBeP5d-DGvigssenbly
requires a nodified frame body 510. A further nodification of the biasing

st ruct ur eapilicaiqn ofdpwapsedpressute [ the flamedodh &1 @i Thesegkilledietite drrwille body
5100 id'lcl elle:()jpef\gcia e Bit {)gs%{bﬁgtle%%rt tiaigsi,}ngS r:lh:le':rznjf)e}csqfiat(\ifa)lrfI tw?t%}n the scope of the
present invention.

A semiconductor component test socket has been described, comprising a first
interposing member, a second interposing member, and a frame body. The frame
body moves downward to displace the first interposing member and the second

25  interposing member from a standby position to a compact position in which the tips of
contact members have their widest separation. A biasing member formed in the wall
of the frame body replaces the metallic biasing arms of a conventional test socket to
reduce the size, weight, cost and number of parts required for a semiconductor
component test socket according to the present invention.

30 Further improvement is found in the use of a retention plate to hold contact
members in the through holes of the base member of the test socket rather than press

fit the contact members with a special jig. This provides improved efficiency and
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wi th the novenent engagenent portions 5313-1 and 5313-2 of the interposing
assenbly 530. The novenent engagenent portions 5313-1 urge novenent of the
first i nt¥PBEERPYy menber 530-1 and the second interposi ng HEMRH48D- 2
resul ting LicibR 82364 SaREEALL G t t ' 171.. 172 during
applicatign 5P domnmar% ?8 6%%g§€$g%to %:@$§%§£S%%%§%T88yn%fﬁ%F bi asi ng
schenes ngyedsst msadiohor openi ng and cl osing contact tips 171, 172 of

sem conduct or nponent test sagk Es 101 according to the present
invention. Fi .eQTmBPGWFﬁ5§”PWﬁﬂ§ ¥ SERIGANEICIS SPTBARENt &35F 8RKEes. Such
struct ur ecadripw 18 i SUH {dd LEL] a frame body
610 up rat her t%;nﬂgﬂéﬁgﬁgﬁ?? dom%%i%ghg?géz%g?ﬁéﬁ%§%ﬂkh%%kgﬁ’interposing
assenbPy x0parddo dre spnentimaksdcketgmeooesly désdobed Mpsrofithesmalidract ti ps
171, 172 t he contact preparation.position . lLn this case. the frame body
710" i nel udettel wid B AT UG Taom Rt . i eiereS e Rumbrr of

i nt er posi ngmitedtol@dngonk Myl sndy R i5E6QATInI LT oRpoBRPEr 130-2 with
application of downward pressure to the frane body 710. Those skilled in
the art wiSmubaneausiediigat e ot her possibilities for biasing nembers that

fall within the scope of the present invention. A sem conductor conponent
test socket has been described, conprising a first interposing nenber, a
second i nterposing nenber, and a frane body. The frame body noves downward
to displace the first interposing nmenber and the second 25 interposing
menber froma standby position to a conpact position in which the tips of
contact nenbers have their w dest separation. A biasing nenber fornmed in
the wall of the franme body replaces the netallic biasing arns of a
conventional test socket to reduce the size, weight, cost and nunber of
parts required for a sem conductor conmponent test socket according to the
present invention. 30 Further inprovenent is found in the use of a
retention plate to hold contact nenbers in the through holes of the base
menber of the test socket rather than press fit the contact nmenbers with a
special jig. This provides inproved efficiency and -20 WO 01/ 61364

PCT/ USOL/ 04567 reduction in the cost and tinme required to manufacture a
test socket according to the present invention. The inprovenents provided
by sem conduct or conponent test sockets according to the present invention
| ead to the manufacture of smaller sockets,
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5 conpared to the conventional socket previously described. Mre of the
smal l er sockets nmay be arranged on an inspection board. This increases the
number olYO Y& %¥onduct or conponents that nay be included PRTASHA4EH of
conponent ?ﬁa(gqs cl%ﬂr[@%\'ﬁ aneous testing. -21 WD 01/61364 PCT/ US01/ 04567 What
is clained is @ 1. sem conduct or conponent test socket, for a

sem conduct or conponent having an array of protruding contacts for

el ectrically CQ.n_neCW%i&&]ﬂucﬂ@b‘cﬂﬁu?&e%@f@s@é&@ﬁé{ﬁo?%s@ﬁfﬁ&ﬁ@ﬁ'& rtoan
inspection circuit, the sem conductor 5 conponent test socket conprising:
a pl ural i fympPnepphavaeg amemdesisproudiog portdéts fpriebectrivallzcoanecthg fgreot r udi ng
contacts r t therewth between a first contact tip ,and a second
cont act tifn%u(r)1 eg%érglgcﬁné%cﬁ?rac&m RRRFieP 28 dnsggeton Cé‘icggt Fé%{PF?B%‘Wect a nount ed
seni cofiducbmponehotEpnsdekdt cohlpkisiag: i nspection circuit; 10 an interposing
assenbly for noving the first and second contact tips of each contact
menber to a coAPHERlitYOE santactiraembrss FerresRoRding i the arrpypf profruflingst  and second
contact tiRS.LEe8 - \Y -udi contacts therebetween,
the inter posflng ascégtr?g[i} ge‘%{é’ﬁ‘%gt‘g{eﬁ%f%rg{C%%%%%{egl%gf%‘?%ée‘%ﬁ%%‘aﬁém g a

pl ural i tyeadh dontast membat |cds tb ielresicpipp conregt AROLERES séhicandigtbras the teeth of

a conmb, each of the first 15 contact tip-supporting nembers engaging wth
the first SCHRPHEE MIPL IBPCEHD CEMitact nenbers, the interposing assenbly

furthep includhpehéps&aeademBhefoPARVIE HEERE and Q&%hﬁgoxﬁagltﬁég%ﬁ% of second

contact tip-supporting nenbers arranged as the teeth o each of
t he secondoriasitregnberitpa suppdmrépagtivarveition evigain againiof first had s@oadd cont act

tips of the tgé)tqt act menber i.rst Lglirild second in{)g&}éosi ng nmenbers 20

he f
arranged I'ANThter posed Orngloimet)aﬁ%ﬁioﬁpf%r nEONGCtdherg g h a

r eci pr ocatitegosing h@@mbg@@i@ 4 ARTROBENnS HchPUPR Ve 4 fﬂ%rdlﬁ& 6f RRBI N9
assenbly, the frame body further including a side wall having a biasing
menber f oFARACHPeTUPPOIting munshersgyaangsd asithe|tessls of a coreb.afach hétheifirsit and second

i nterposi r(g)g ) he_ 1 nterposih senbl y. 25 from a standby
posi ti gn ?gmgac rr%%g{)&ﬁlgﬁlﬁ%ﬁsﬁ el}%ﬁ‘élpéivﬁlﬁ} Wg ﬁ?? rchtaﬁt?/fH’Sé)&lancc?n htact "tips
assume t henenthersg ciie ipteBRaingtdsmtl Firthed helwlingl A Secd fANREPHIRS BlenfRPONENt
t est sock%t of claim1, wherein each .
aving a plurality of second contact tip-supporting members arranged as the teeth of a
comb, each of the second contact tip-supporting members engaging with the second
contact tips of the contact members, the first and second interposing members
20 arranged in interposed relationship to slide side by side with a reciprocating motion;
and
a frame body surrounding the interposing assembly, the frame body further
including a side wall having a biasing member formed therein to push against at least
one of the first and second interposing members to move the interposing assembly

25  from a standby position to a compact position, wherein the first and second contact

tips assume the contact preparation position.

2. The semiconductor component test socket of claim 1, wherein each
contact member has an elastic recovery force such that the first and second contact
tips occupy a reduced separation position preventing entry of a protruding contact

30  therebetween, when the relative positioning of the interposing assembly and the frame

body produces the standby position.
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contact nenber has an el astic recovery force such that the first and second
contact tips occupy a reduced separation position preventing entry of a
protrudi WOoeuaBett 30 therebetween, when the relative posiPCIAONGS6T t he
i nt erposi ng assenbly_and the frame body produces the standby position. -22

WD 01/ 61364 PCE:USO1iksasmicongucteneompaneriisetioekst of elaimphdittharest socket of
claiml f LUohﬁ)?lsm%Oar@Qﬁdiesfn@HJb@r St fied 'ﬁ?s%letg}e fﬂtaglr%tbg)gg Iﬁ?cdrﬂa%t dfilpe frame body

in contact with the interposing asse roning a sem conduct or
conponent IiBEMAsENg atsmblp,rfot pesiiiorgng @ simgicosdwtdrgnompbhdnt kb €hac tiet act nmenber s.

5 4. The sem _conductor conponent test socket of claim1, further
conpri si nd 3" (gg%c?ﬂ%%%?cl tﬁg"etcﬁfl@ﬁbweﬁ’gl"és al | owi ng passage of first and

second contact tips of the contact nenbers therethrough for positioning

between first and Sﬁﬁ%ﬂnﬁ&l’a&@t{;} céﬂéﬁo e ft@&rsto!:l?eQ(S)n(én{)n?r Sfbu%ilr anged i n

i nterposed rel ations or “cofp €ocket having a

ret enti on qohmtrisingel leas atah;becbm&g:tlﬁ@hg&ﬂml& dlloeviiasa sdpe WP Girst tafd B&lodd t he
cont act nenbers |ns g‘? nenber. 5. The sem _conductor conponent test
'f%%ctnteaﬁ@ﬁ

socket of ©OPEEHiRS oltt FS Wesstiraugh foF apsitigning befvreen At ers,
mount ed t actdil RABR: AFRBS orti Qm%@fé‘tarraﬁ%h% 19‘?111@ dﬁ%ﬁiﬁ%sﬁl C;ngeﬁ froma

rel ease position to an engagerrent positi a sem ctor
conponent ,semigpadueidr ¢ampdnentstestisocketi bating amnmlummmetrﬂsasablgccbﬁﬁedtdd 5 the

conpa p i on S, ,C dto the inter assenbly, by the
hol di n Clto ﬁ@%%%%ﬁé“’e‘ﬁ% ﬁng?]lg é%ﬁ?ﬁ%?ﬁ&&&bﬁs 183 H%gﬁ‘ﬁ gi’e%ocket noves
tovvards the standby position. 6. The sem conductor corrponent test socket

of claim 1, whey el n fipeehi a8 ORfiHenAky'BAS bAGARY | a et e frame body

is a sloped portion o e SI sem condu conmponent
testing appaypating a:pjm;aht)smﬁ‘rg)ldmgumesﬂﬁmﬁmdu&tlw tieaROmeiber, ©sth th@cket of

claim1; ection board for | di ng .t he sem conduct or conponent test
socket wi ffH h@ﬁ@@t“ﬁ‘?@ﬁ?rs BsHR &em %FF??aée PRYUtAS i HANZARSISE Bosifiet ¥othat and an
i nspect i ory &ificdHductoP BERES R, tn%eft@d?lrf tﬂ§ R&hicbOth RQ%E)ﬁilpr?eﬂt A3P&Sketn 2
sen conduct or corrponent nount ed he sem COI’](S COITDOI’]EI’P[ %est socket .
-23 15  the compact position, becomes clarnped to the interposing assembly, by the holding

members, when the semiconductor component test socket moves towards the standby

position.

6. The semiconductor component test socket of claim 1, wherein the

biasing member at the side wall of the frame body is a sloped portion of the side wall.

20 7. A semiconductor component testing apparatus comprising:
the semiconductor component test socket of claim 1;
an inspection board for holding the semiconductor component test socket with
electrical connection to the contact members thereof: and
an inspection circuit connected to the inspection board to inspect a

25  semiconductor component mounted to the semiconductor component test socket.
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