CONTACT FOR ELECTRONI C DEVI CES | NVENTOR(S) Dong Weon Hwang, a citizen of
the Republic of Korea, and a resident of the Gty of Flower Mund, in
Dent on Cowot2goé/0kesoas, United States of Anerica. TECHN CRCTRISEMBY0§¥593 HE

| NVENTI ON The present invention relates generally to a contact for

el ectronic devices, and nore particularly to a contact for electronic

devi ces which electrically connects a.plurality of |eads of an integrated
circuit (1C) provided in a test socket to correspondi ng pads of a printed
circuit board (PCB). CROSS- REFERENCE TO RELATED APPLI CATI ON The present
application is a continuation of Republic of Korea Patent Application
Serial No. 10-2004-0079649, filed Cctober 6, 2004, entitled "CONTACT FOR
ELECTRONI C DEVI CE, " and invented by Dong Won Hwang, a citizen of the
Republ i c of Korea, and a resident of the United States. BACKGROUND OF THE
| NVENTI ON General ly, a test socket 20 of FIGS. 3a to 3c receives a bal
grid array-type sem conductor IC 1 of FIGS. | ato lc. Next, the IC1is
el ectrically connected to a PCB 1 1 of FIG 2. In such a state, the test
socket perforns the test eif# ﬁﬁf§PWﬁb KER 3a to 3c, the test
socket 20 perform ng sucﬁ unctlon I'ncludes a cover 21, a Iatch 24, and a
socket body 22. The cover 2 1 is conpressed against and is in close contact
with the IC1 to be tested, thus forcing the IC 1 to be in close contact

wi th an uppercontact part of a conventional contact 30 which is positioned
under the I1C 1. The latch 24 | ocks the cover 21. As shown in FIG 4, the
conventional contact 30 (called a pogo pin) is positioned under the ICto
be tested in the test socket 20, and includes an upper contact pin 31, a

| ower COQN@EN#& 4, a coil spring 33, and a body 32. The body 32
surrounds th mo ontact pins 31 and 34 to prevent the renoval of the
cont agt pins Poig Wudn:mvang,mjciﬁm of ke RepublicsyiKiong, 381 4 keadeit of the Coyo¥i de

elasticity to_the co act allomnng the contact pins 31
and 34 td NV ‘Vﬁdén FPP unB}? qgﬁmdﬁw%ﬁﬁg 8 efft-oy material having a
rod shape is machi ned and gol d-plated to manufacture the upper and | ower

contact pins 31 and 34. Further, the body 32 is manufactured through the
f ol | owi ngTEFUNESAL FERAD QE THE EBHE&TIQNI oy material having a pipe shape is

machi ned and The present invention relates generally to a contact for electronic devices, and more
particularly to a contact for electronic devices which electrically connects a plurality of leads of
10 an integrated circuit (IC) provided in a test socket to corresponding pads of a printed circuit

board (PCB).

CROSS-REFERENCE TO RELATED APPLICATION
The present application is a continuation of Republic of Korea Patent Application Serial
No. 10-2004-0079649, filed October 6, 2004, entitled "CONTACT FOR ELECTRONIC
15 DEVICE," and invented by Dong Weon Hwang, a citizen of the Republic of Korea, and a
resident of the United States.

BACKGROUND OF THE INVENTION
Generally, a test socket 20 of FIGS. 3a to 3c receives a ball grid array-type
semiconductor IC 1 of FIGS. 1ato 1c. Next, the IC 1 is electrically connected to a PCB 11 of
20  FIG. 2. In such a state, the test socket performs the test of the IC 1.
As shown in FIGS. 3a to 3c, the test socket 20 performing such a function includes a
cover 21, a latch 24, and a socket body 22. The cover 21 is compressed against and is in close

contact with the IC 1 to be tested, thus forcing the IC 1 to be in close contact with an upper



gol d-pl ated, and the two contact pins 3 1 and 34 and the gol d-plated spring
33 are accommopdated in the pipe providing the body 32. Subsequently, both
ends of twe piqaismre narrowed so that thick parts of thecrast@swnigpvns 3 1
and 34 are stopped by the narrow ends, thus preventing the contact pins 31
and 34 from being renmoved fromthe body 32. Generally, it is preferable
that an electrical signal of the cont zict flow fromthe upper contact pin 31
t hrough the inner surface of the body“32 to the |ower contact pin 34. Since

the el ecty) C% at 09 gontvent% el conta&rg égﬁo %d%ﬁ(tlgr I lsg'g{}a}gtclrl 5@‘&)%1@ ssion

di st ance B s ‘shor us preci se I Cat elec properties.
Assumi ng thdalversl. el ectri cal cont act bet vveen the tvvo cont act p| ns 31 and 34
and the inner surface of the bod 32 s el ect.ri.cal does

, h
not flow t hr od§I ARGy 38e tamyent ‘PB%‘/;COWE‘?‘%&P@F%%I’%%HIWQ‘S B%qu gt‘?ﬁ% case,

the signale {7 @me teséalnpﬂle@és@to%ta&@ol iR RESEGhpLORSRAPIANY | ¥iowh@neRnpiAact 30
cannot efficiently performits function. The conventional contact 30 is

pr obl Emat¥ca ¢ail sphag 33 ked Péﬁ@t 1. (Thedaty 32)%]4@%@1‘?"03@111@ gy PYeamdBAEN t he
| nner  di %weﬁtﬁh% %monmof e ctoHt% lgsy3 lgﬁﬁtd BQ%dih sa | S% %’21[%8%5 Hefeiflo rQ\%g%Ody 32

i s poor, an electrical S|gn s’ no r|Iytra sm

bet ween tefigtidityao drrbatatt psrdd add 3&nbus3lowkngrthdi@niactsing hiearcicdittaatove & a
repeatedl y us 48 debris generated by abrasion is caught between the contact
pi ns 31 afticaldiregi- t he body 32, thus deteriorating el ectrical contact

capaci ty. Furthgppertalsy ﬁﬁﬁ:ﬁ@trﬁalvﬁgalm&gfab@ﬁtrna%ﬁne@alﬁrgwt BRY kEmbiuifiddgt t he
contact 30 requires a greater nunber of conponents, so that it is difficult

t 0 as®enttheunpaeanddemperenied pinsiilgng %dﬁl@thev ithe,body 37 ésmarmfaotused thesueh the

\Arrgp llif athw&éB%E% akﬁfél%??ﬂ% g%%o YFM H&%@%Eesshgﬁ? g?l?\%gjr%‘tl on has been

made keepioiyplatad,ind chettive cadiaat @i 130 lahdams amichel galdmgltadrsphhgﬁ)me QCcoamtqda‘&dd an
e.a contact for electronic

obj ect of, the, present inve n.is to

Qo Ces. TR HB AT O it RSP EFy SHRSAIGHRE BYth Grcipt s e AT YRR  om an
upper Conhg bark dttﬁe%oﬁtattqswsl%aba@tedw ed BB h¥oww B R Chudpretdi@npiesent
invention is to provide a contact for ectroni c devices, which reduces the

nunbé? ofcosieproiseritand 3¢ fram komedaapyRd fmn@)tipe@@tlm& y, affording constant

auel . onS A, 10:JRER P ASHG AT b BMSRSk s BPRSE L G g 200

cont act piontactepit Shrough thiedaher purtfaca o fltha bs@r 32ng the‘llb@enmpm:t jore nzu aSﬂncqonhn has a

contact p?ectncal signal flows in this way, the electrical signal transmission distance becomes short, thus
precisely indicating electrical properties.

20 Assuming that an electrical contact between the two contact pins 31 and 34 and the inner
surface of the body 32 is poor, the electrical signal does not flow through the body 32 but flows
through the spring 33. In this case, the signal transmission distance is increased. Consequently,
the contact 30 cannot efficiently perform its function.

The conventional contact 30 is problematic in that the length (3.0mm) of the body 32 is

25 larger than the inner diameter (0.3mm) of the body 32, and the plating state of the body 32 is
poor, so that an electrical signal is not satisfactorily transmitted between the two contact pins 31
and 34. Further, as the contact is repeatedly used, debris generated by abrasion is caught
between the contact pins 31 and 34, and the body 32, thus deteriorating electrical contact
capacity.

30 Further, the conventional contact 30 is problematic in that the contact 30 requires a
greater number of components, so that it is difficult to assemble the components, thus
productivity is low. Furthermore, manufacturing costs are high due to a large amount of

machining work.



havi ng a predeterm ned shape and contacting a | ead of an object to be
tested, that is, an integrated circuit (1C, two support protrusions, and a
body. Thewbawswo4esont act pin is coupled to the upper contPattuspins/Bizobe
orthogonal to the upper contact pin. The spring is fitted over a

predeterm ned area between the upper and | ower contact pins. The body of

t he upper contact pin includes inclingd surfaces and hooks defined by

pr ot uberance portions extending fromtwo symretrical tangs providing an end
of the b n (aT tic parts which are symmetrical with
respect gﬁ@éﬂﬁﬁﬁﬂﬁwﬁﬁﬁbgﬁannel is defined by the two tangs

provi di ng t woa@basidly; tiasrésent iavnshtip basitdesmadesizapieg iromad|thwebevy pielemsof  t he
| ower contact pin, when the | guer &g{gt act §)i n ti S .c%u quetoongggfogpper

cont act peckring i Beprar Ehanhat oyt gt §¢ PEET SRR 1 680‘6 the™ Upper cont act
to accommpdale IORKS GhablRe chiRWily GRIkAGhs B ediei Slgfl Sidaturd ibpts dohiact over
contact pini1s m)va’f , Wwth the second c%annel being in electrical contact
wi t h shookm tantbvedr dentadpinact surfaces of the | ower contact pin. The second
channel has a,predetermned . i i MNESRnic\Wevibat t om ends
of the secondAﬁﬂﬁ?{r?é]CCTbogaﬁegp rgsc%igtépv?n‘é%%gtﬁgﬁogg%lﬁ? ﬁgﬁdg&tdi stance between

i nner enggidfredub& thonksbedbf édnepoatms e epbantimg prdductivitycatffeadipperistanp a

di stance between channel cont act eﬁzi\rts, so that catch surfaces defined by

t he hook<quaity ppérepbriag MasreUeton 41 1% Athct a stop surface of the second

channel , whentf he:URRES b6 ONERGEs, Richnthdt fRURed: Beviddses frovieed lnonigaat pin. To
achi eve the agove obj ects, a“second contact for electronic devices is

pr ovied upgericogaci pinup fraver comachpin apil A spEng ke LPRE SPHRY PHY RS 4G0R18Ct R i ng. The

upper contact pin has ont act [ Le st ekl ekt ghape and
cont act i r'i‘@“ﬁgf‘grﬁgetﬁl?nn&%% [ c?lggzrﬁ%g?gés{atdgg?@?lﬂat I's, an i ntegrated
circuit, ifuaeupRALIIM] Sl uppansptrasichspandadypdy. THe Ibweicontaotiimetcoppled jos
coupl ed to the upper .contact pin

to be orth | the. tact pin.
The. spr i i URSSTSORREPID e ABRbIONTHIREECSPEP et IR BN B (53 and | ovier

contact @'réh%teni{i €4 ReMWerRber (REuHRPEId 16RB RStactifl. Mk be@sof thetppeeebnsut piaces
and hooks provided by protuberant portions extending from_tggﬁt angs t hat

provisle timdudes astina sprfaces ant loke defined bl prosyheinpes PRUINS\HKEALPG EREAHFt 0 each
ot her. A channel. defi ned.. i L0 shich ararts, and
provi des Séimg’ﬁﬁbc@“%gsé’mvg%g arg%r%%gt%{éoﬂga?%g& i OV\B?tt{ggﬁt actlﬁ%i@n, when the | ower
cont act pPiyMniefricaDiith Repcchtoteheh athgre A firsinthantel jsidafinedl Hyshetwortendsdeayiding openi ng

in the body of the upper c¢ontact pin to acco te hook .t I r
contact phe e?ﬁwaﬂ"ﬁélndtpﬁﬁ”&é\?xél’acﬁ g‘h‘lr‘]k?@‘[ m?)‘feﬁleflnggf?%@?é‘ﬁvlere‘fon%%{e% & ‘giﬁoenrt?

provi ded BetygGAc{ALichaNELk Behrehfnbel fini & Stbndahamckisplosidel hehedédy The
contact part of the upper contact pin is selected qut of variou (g?éees,

i ncl @i ngofahepphagetacto strepanasitedovks itecorer Goptea it thatebfigs ﬂ%aﬁglrei an A
shape, a C%Q%Qtepir? ];s n?gvaﬁe%{tg tﬁe'sc?cond channel being in electrical contact with hooks and side

contact surfaces of the lower contact pin.
The second channel has a predetermined depth, with a thickness between two bottom
ends of the second channel being equal to or larger than a distance between inner ends of the
25 hooks of the elastic parts, which corresponds to a distance between channel contact parts, so that
catch surfaces defined by the hooks of the lower contact pin contact a stop surface of the second
channel, when the upper contact pin is coupled to the lower contact pin.
To achieve the above objects, a second contact for electronic devices is provided having
an upper contact pin, a lower contact pin and a spring. The upper contact pin has a contact part
30  having a predetermined shape and contacting a lead of an object to be tested, that is, an
integrated circuit, two support protrusions, and a body. The lower contact pin is coupled to the
upper contact pin to be orthogonal to the upper contact pin. The spring is fitted over a

predetermined area between the upper and lower contact pins. The body of the upper contact pin



pointed at an end thereof, a rounded A shape, and a rounded A shape which
is pointed at an end thereof. The shape of a contact part of the |ower
contact pwoe/quueferably different fromthat of the comtcaais:@anssses the
upper contact pin. The lower contact pin is preferably configured so that
the contact part of the lower contact pin is sol derable. DESCRI PTION OF THE
DRAW NGS [ 0001] For a nore conpl ete understanding of the present invention
and the advantages thereof, reference” s now nade to the foll ow ng

descri pti. aken in conjunction with.the conmpanyin W RS i n.which
Fros 1 dnelrg e aTe aRo hrepapitiree b el DRI BN PR P B o
devi ces rfﬁﬂ%r@i‘dé%ﬂieﬁgti&]]ﬁhr&bﬁ)vﬂfeﬂwlﬁﬁ sylegidal @fih rafecs &t eabipbthbr. etlonnhel FI G |
ais atop viewof a ball grid array-type sem conductor IC._ FIG Ib if a

front vi elrfingd bye opeming bfftwaenéh? e ¢l3sHie PW BVEESGY SPRES to piley rqo(\{er-pgnt a
bot t om V'tﬁ%{ég;e%oitﬁ%ﬁp@hl withhltge ﬁ%@%ﬁa\fg@n SETLERNEURE Bbpet Contdet ﬁ;n Anciea top

view of a s patterned to have one-to-one el ectrica

cor r e$ ponoieids anopénisg iplthe tdy o the fupiea cbntacy pin tb eeapsmafdaterhooksedfltheoiver
array-type sem.conductor 1C,_ FIG, 3a 1S top view of a test socket and
shows thecoﬂtﬁ%’fmWgﬁﬁi&teé%‘ﬁr%@%‘tplqlﬁmél)ﬁag%en position; FIG 3bis a
sectional Vi ewnebtop rib@sdvidedtitilceR i@ cEADASant g e/ cutad: alcheerttbgtofsocket in a
closed position; FIG 3c is a sectional .view of a test socket, ain(? shows t he
cover of the tIB8goniestRet of the upPeh pRIYAchBiit fedgted et vaTipes shapes,ipslufipga vyt

away Vi ew,gie 2 t&pQXFJ‘V'v@H&J is?&mea%% endEtHekeoD ah A MaPEhIRGRLIUEAIIEW B 2

contact for a ?I st electronic device, according to thepresent invention;

FI G 16 i sposntedst ph cgtbdicysef, s puwmtied/d shdpeyandfa rounsed drehapst which isppRinted;at gn end

el ectronitﬁ devi ce, according to the present invention; FIG 7a is a front

view of an”tiPpper contact pin of the contact for the first electronic

devi ce, accor dihBghdpe of heordce paNbS theeeRE dodikct Fih @ préferably diffatmteronetiui amal

view, taken along section line 7b-7b of FIG 7a, of the uppett cg{n aét pin
15 e $9riadte

of the coheewtact et efifle ¥R EoniacERipr SR W gesAnES PIAETRIFETaRY ©Bl#Y &dent
i nventi ont}}? @nﬁgtﬁzf\%}}éﬁh@lo’:nref’éﬁnta%?ﬁh'isoéaﬁiera%le‘?w, t aken al ong section line

8a- 8a of I ch shows the state where upper and | ower contact pins
of the contact for the first electronic device,

15 DESCRIPTION OF THE DRAWINGS

[0001] For a more complete understanding of the present invention and the advantages thereof,
reference is now made to the following description taken in conjunction with the accompanying
Drawings in which FIGS. 1 through 17 which show various aspects for a contact for electronic
devices made according to the present invention, as set forth below:
20 FIG. lais a top view of a ball grid array-type semiconductor IC;
FIG. 1b is a front view of the ball grid array-type semiconductor IC;
FIG. 1c is a bottom view of the ball grid array-type semiconductor IC;
FIG. 2 is a top view of a PCB which is patterned to have one-to-one electrical
correspondence with a plurality of ball-type leads of the ball grid array-type semiconductor IC;
25 FIG. 3ais a top view of a test socket and shows the cover of the test socket in an open
position;
FIG. 3b is a sectional view of a test socket and shows the cover of the test socket in a
closed position;
FIG. 3c is a sectional view of a test socket and shows the cover of the test socket in an
30 open position;
FIG. 4 is a partially cut away view of a conventional contact;

FIG. 5 is a perspective view of a contact for a first electronic device, according to the



according to the present invention, are coupled to each other; FIG 8b is a
side sectional view, taken along section line 8b-8b of FIG 8a, which shows
t he st at ewohessn4igee upper and | ower contact pins of theprcontsaws/083p3t he
first electronic device, according to the present invention, are coupled to
each other; FIG 9a is a front view of an upper contact pin of a contact
for a second el ectronic device, accorgi ng to the present invention; FIG 9b
is a side sectional view, taken along-section line 9b-9b of FIG 9a, of the
upper contact .pin.of the contact for the second el ectronic device,

accor di né’retsﬁltt“ﬁ'gmb%sent invention; FIG 10a is a front sectional view, as
woul d be vi ewetls.igfis lrakeo®l pagp&aes view of ihe eorifa fdrQhe fifst dedBonRhieviehi ch shows
the state where upper and | ower contact pins of the contact for the second
el ect r oniaecoiding todhe pEEtHt HivEY'°Po the present invention, are coupled to each

other; FIG 1@R;i7 i@ BLASISEEEAnQDBEr BhEWpid HMBNCRRNDr BRUIrbQkckbiie 10b- 10b
of FIG 10a, %galﬁlgws tlhe stg:t%g r\/?/nereptlhe upi)er and | ower contact pins

of the caletiagtacdooding tochspresmtiinvémdiony oni ¢ devi ce, according to the present
i nvention, ar pled.to each other: F 13 A i.e upper
EI(%Q@ 53 %{8? sefcg?naiwteﬁ!r % én arl engseéltilo% ﬂng 79.7fb o? @iG."?‘a, _tfPJu Br

contact pin o rd e roni ¢ device, according to the
present |BHREIOSY thd¢datacliod tHeSirst esdctlenis dolidepmabrditigeiwithet pabsent iaventign;sect i on

[ i 1Ib-1 Ib of FIG 11a, of th t act _.pi f { f th
Lhird el ect r ofie 49évt B8 SaePonldions TBneIngs SrBShHEE SriLHGrs e sl | 3
front Sect{aé ﬁ%%kvh%e%%er%ﬁd%go&&t Efn@@ﬁﬁe bénticR kR Mg dech@bicidevicd, i ne

12a-12a o whi ch shows the state where upper and | ower contact
pi ns 10f tdeeordioptatbt pfesant irtventidm;, ard cedrdesttp epihotlfdvi ce, according to the

present inventJ .are .coupled to h her.: 1 [ Si i onal
view, taken altpﬁ)(ﬁ&bs%%f ]ld8 AT IPIF\% VEH b-%%%balgég %f@nﬁkgag b 1%205 'Fz(%ggv?/’sévt gléglg)t%ast e
wher e t haneppefvhaRdhd @perF artidokacionfttisnseff thehentctrtbribt fifs lettmid dwviced,

el ectroni cdevjce, according to the present invention, are coupled to each
ot her: Flageording iq the grosent &yEptiqn, acGPURIFLP o3 act for el ectronic devices

having upper &g JQu8kofONLREE aPipkSoonBRGhn DAY bdihcafoY a SRARE ele@tfi® di Ng to
the present invention; FIG 13b i's a perspective view of a contact for

el ectlfoni &eviteyvdcemding &vihagrespyénveniiad; | ower contact parts, each having a V
2rape o | SyEchoh i e SR TR, e 0 A D oot gent o0
upper andcdn@Ein 60t a6iitadd Birithc sceamieldraviio gevice, Accotiieto tikcmesedi ingention;t he
present | nventFllg.n i-Oa is a front sectional view, as would be viewed if taken along section line 10a-10a
of FIG. 9b, which shows the state where upper and lower contact pins of the contact for the
20  second electronic device, according to the present invention, are coupled to each other;

FIG. 10b is a side sectional view, taken along section line 10b-10b of FIG. 10a, which
shows the state where the upper and lower contact pins of the contact for the second electronic
device, according to the present invention, are coupled to each other;

FIG. 11ais a front view of an upper contact pin of a contact for a third electronic device,

25 according to the present invention;

FIG. 11b is a side sectional view, taken along section line 11b-11b of FIG. 11a, of the
upper contact pin of the contact for the third electronic device, according to the present
invention;

FIG. 12ais a front sectional view, as would be viewed if taken along section line 12a-12a

30 of FIG. 11b, which shows the state where upper and lower contact pins of the contact for the
third electronic device, according to the present invention, are coupled to each other;

FIG. 12b is a side sectional view, taken along section line 12b-12b of FIG. 12a, and

shows the state where the upper and lower contact pins of the contact for the third electronic



FIG 13d is a perspective view of a contact for electronic devices having
upper and | ower contact parts, each having an A shape which is pointed at
an end t hwoeodé/o4aspcor di ng to the present invention; Fl GPCIAS2008/035593
perspective view of a contact for el ectronic devices having upper and | ower
contact parts, each having a rounded A shape, according to the present
invention; FIG 13f is a perspective vyiew of a contact for electronic

devi ces havi ng upper and | ower contact parts, each having a rounded A shape
which is painted at an end thereof, accordi present invention;
FIG 14adci8% a%ﬂogﬁl’?ﬁ t8\r£ge RERTBHE lyvh’aaé%ceog%%g/ﬁg?atc?ﬂ%@%ont act for the first

el ectroni c deyisa3a RaGRIPEdTe izwt dfa cphiteadnt cldorvsinidbvings HaviGe ufira aidlower i ew
to illustrate an operating_distance of the contact for the first electronic
devi ce, et apiycach hevias piedent aF5UEH 1 A PRSP MBS a view to

|1 ustrate t e, BBk flohisy g oifBiGo0lledidficaeMbaniavinguppdiend lovat

el ectronic device, according to the present invention; FIG 16 is a

sect i Dnalconthewand, cavhthexging s tsbepe Whichvsirointed s cedsriherealsacrending)te thepassent

devi ces, .according to the present invention, are nounted; and FIG 17 is an
enl ar ged B&8HBnal vi ew of portion "A" encircled in FIG 16. DETAILED
DESCRI PTI ON Of1d HBc isNVi=Np&Ne Meswes friadohiact, fot diectipniesievices nvinguppan and lowebe
described in detail with reference to the attached dr.aw ngs. A contact 100

for a fireontagipaEs. camievins#n deshars 85arding P SheamTes R BYRHPY nvention will be
descri bed bel %\K}Vﬁyﬂs 4 Igér Bi\eSidw ofd GRtacProt e BRicefhdvingtupbér add lower
a co

perspective view o tact 100 for a first electronic device, according

to the preeseotpaits)ceditliaving aFlAGhape Whiclis pejnttded arleskibeisel a¢cpeling teWicof t he

contact 100 far the firstelectronic device, according to the present

i nvent i orP™BMEVIUOs 4 front view of an upper contact pin 110 of the

contact 100 fgnGtie ifd p&ipecivectiswni ccotevi beclecannardivicgs havirnghppprasd rvter

invention, FIG 7b is a side se&ti %Qal vi ew of t ontact pin 110 of
OriEPG &

h
the cont aeortapigrartsfacty having agpende Spprckng t&&?d’rer Eﬁ%ﬁﬁg{’%ﬁ??fe pr esent

invention, FI ’ SV v&E b1 LdRlactMbEMEdOnE IRt IRIvEz &b Ber Wh€ [odveti ppEr
and | ower con?zggﬁgg?ssnas@effg and 130 of tahe contact 100 for the first

el ectlf oni @ntewpacts, cactclaying argundsd thehapy whiethis poiniesat poard tergol aispTditE o each
ot her, an% FIl G t8b its a side sectional viewto show the state where the
upper and™f BRET ESRESEt pins 110 and 130 of the contact 100 for the first
el ectroni ¢ dewHIGe142910Bardhiegs Hhich Bieovpasesehly of thy enttacd fyr tlae firsicadespbeid t o each

device, according to the present invention;
FIG. 15ais a view to illustrate an operating distance of the contact for the first electronic
20 device, according to the present invention;
FIG. 15b is a view to illustrate the maximum operating distance of the contact for the

first electronic device, according to the present invention;

FIG. 16 is a sectional view of a test socket in which the contacts for electronic devices,

according to the present invention, are mounted; and

25 FIG. 17 is an enlarged sectional view of portion “A” encircled in FIG. 16.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, the present invention will be described in detail with reference to the
attached drawings.
A contact 100 for a first electronic device according to the present invention will be
30  described below with reference to FIGS. 5 through 8b.
FIG. 5 is a perspective view of a contact 100 for a first electronic device, according to the

present invention, FIG. 6 is an exploded perspective view of the contact 100 for the first



other. As shown in FIGS. 5 and 6, the contact 100 for the first electronic
devi ce, according to this invention, includes an upper contact pin 110, a

| ower comwacboqni4m0130, and a spring 190. The upper and [POEAIS2@5/08303 pi NS
110 and 130 have the sane construction, and are coupled to be aligned in an
orthogonal orientation to each other. The orthogonal orientation is wth
one contact pin disposed at an angul aﬁ di spl acenent of ninety degrees about
a longitudinal axis of the contact pin, with respect to a nating contact
pin. The open.ends of the contact pi.ns Vi h i,gned in
opposi t e egﬁr%r&‘f A %F%‘H&gﬁ?\gwlp{ﬁ‘? U {r@}’ bggiélg ﬁ?ﬁ‘éﬁ %\%%faéﬂp .ﬁgff%gﬂagpri ng
190 pr ovipges pbrhiRdohia@ioo Bbaké Agt eTedtdalc detice; hciosdihg tot thelp@yent inyention, FIG.
predeterm ned area between the upper and | ower cont atgtt @i ns 1]%0 and 130.
The upper/ban@isifiossetionabyieyof thsiunrer corfacipin 18t hefoppidar®a by Sedhiicat i ng a
sheet maqg.; : SEe8a Bt iddaldiew thShos@petaRf each
of the c;ﬁ%}t[lg%ftag%ﬁcﬁgétf%éQ%ﬁ?@gé{gﬁﬁ’I'lttlﬁeg?%g%%te%g{of each of the contact

pi ns 310 vetreck WpPEr, andtdveds coatrt pixisildAend, 1300 éheronieen /108 fordthe frshels¢ieaic net al
stanping die. Prefer t he. cont act _pin ing 190
are pl at §ViiF2A°O P%I%ggé/%rgseflgm rier?P A hc ?\egtjt%% Cﬁg é%% gcliga '8‘;8?%%%?% es, and
such t hatse@pesl vadw fohow it Baé whémd shehibPerand 1dv3H cantact pils Aé0 alpl B0 dFtet her, as
shown in FIGS. 7a and_7b, the upper contact Igﬁi}n 110, i ncl udes a V-ﬁha rlad
contact antectilfe forihgfist flesdonic Sewes aeiorHRS P 15° RifPY H%eNtionAre cplRd ‘ﬁ%_l The
V- shaped o‘%]ﬁé?.t act part 111 contacts a ball-shaped | ead 2 of a sem conduct or
IC 1, which is showm in FIG 1c. The structure and function of this

enbodd nent havie sheeminddESr § brakb, tl qegtacthd0 dpribe fisbelecitopicsierics, Pocoriipgisy er
they may be.illustrated with the |0 L0, T - b des
two | ongi ﬁdﬁ‘vﬁﬁﬁlqr‘ym@fiﬁ‘ésna&ﬁur?aertcé’ﬁtﬁgt%y%%ﬁ&t&@%ﬂaﬁ 1ro%ije i nsgﬁglgééd;ﬂa{{éti c
parts whi L(i)l‘getadilﬁ 1SyenaBithdt 9als 100 bl 130<pecthe saneanknatiharand Are donglkd todg sur f ace
122 and a hook 121 having a catch surface_128 are rOViaeq%é's?éitgr ot uber ant

porti ons agnehiaiangrikrecad osgealm tegeth e Thmerthogerdl ATFY 9 ¢ parts

119. The i W i ERRE MinBl ABSEes BUhEYnHRIRE SINET
shapes. A&?l%a? tﬁg‘}s}%ﬁ%{g?a%%gg?é&éﬁia?glgd by tnﬁtg t%/oesel asti cn%?rts 119, and

provilfles the spearepinowdlh fespect ®l aaniting comteespemt Thsfopethends o thgepntpst s hagngind

130. Furt | 116 i ' ' [S |
Stabl o el BEPVEAT an e D pieRoBe SRR oh il RVLAP B | e

by si dewadphisig 19Gprofidanoickidient GRIng GlicnfhenwhidDis fifted osecqneletdianrdlred16 has a
predet erm ned depth. The thickness di becmggeen two bottom ends of the second
channel 1b%vees thgpprer 40 lgvercarigehPigsHAf 28h &%i st ance dl bet ween the i nner

e :3"5 nggf ibgi ?%eﬂ‘?glﬁgesr%ﬂ& {RRESontaB pRE 110181dNB0 KR preduced b} PBrigkiag hiskecPRbdes

20 of copper alloy through sheet metal working. The shape of each of the contact pins 110 and 130
and the thickness of each of the contact pins 110 and 130, which vary slightly, are achieved
using a sheet metal stamping die. Preferably, the contact pins 110 and 130 and the spring 190
are plated with gold so as to maintain constant electrical properties, and such that ends of the
contact pins 110 and 130 are solderable.

25 Further, as shown in FIGS. 7a and 7b, the upper contact pin 110 includes a V-shaped
contact part 111, two support protrusions 112 and 113, and a body 118. The V-shaped contact
part 111 contacts a ball-shaped lead 2 of a semiconductor IC 1, which is shown in FIG. 1c.

The structure and function of this embodiment have been described using the upper
contact pin 110. However, they may be illustrated with the lower contact pin.

30 The body 118 includes two longitudinally extending tangs 119 which extend to define
two elastic parts which are symmetrical with respect to each other. An inclined surface 122 and

a hook 121 having a catch surface 128 are provided by protuberant portions extending on an end

of each the tangs defining the elastic parts 119. The catch surfaces 128 are preferably planar, but



119, which corresponds to a di stance between channel contact parts 123.
Thus, when the upper contact pin 110 is coupled to the | ower contact pin
130, the watodv/Ewofaces 128 of the hooks 121 of one of wrhe/usewsasisIpi ns 110
and 130 contact the bottom of the second channel 116 of the other of the
contact pins 110 and 130. The upper and | ower contact pins 110 and 130
constructed as descri bed above are coupled to each other, as shown in FIGS.
8a and 8b, slidably noveable rel ati veSto one another. That is, two hooks

121 of one of the contac ins 11 nd 0.ar to :
sur f aces Mpy e gf Otfl?fég%éké‘ fgﬁfﬁ@%g]g%%dﬁdeiznf? g‘{)ﬁlg EVrV? giglgt%lp%}?s \t}\ﬁ é @f"gb‘g rovi ded
on rib p%@;ice b AR ekl OinbGerfdht 6nNde edntddhpins e0mad IcbaRmeer,of sctdnd chortvel  of

the contact pins 110 and 130, thus preventing undesirable ]%gm)éal of the
contact pileis pravddedrin thedody Ak, end ¥ festable plaetica) periact TthARaks 36 2AAFEC een

coupled to tg&%‘?rf%%%[wid?&wggwaﬁg2&%%0&’%%%“%@%110 and 130 are

coupl ed £8Mp% “or ona 0 eac , Wth respective ends facing in
opposj t e di r eThé spomichaned 1 bf hasherédasrmioed depth. prheshithsadrbetseentypat ed

approximately ninety degrees t. the |ongitudinal J tact

with res ﬁéﬁ?m%dstoﬁé%og? cg?m?ﬁ@%f%q“@otﬁtoﬁ%fgeﬁgjﬁ% elcgégrﬁca%ig%%ﬁg@

or t hogongy, PEide ik Atih OBt dRduitadds N 38 8f BE hedkeab1 et alattic page defred bipéhechrmnnel

contact parts 123 of the two hooks 121 of one of the og%act llP]ﬁ% 110 and
S

130 are Hilasudch esmesrpnboiors distanss befveehehappal oA Pathk? Bhd H8P*116 of

the other of .the 60 ' 153P130018 chieh Lieies] BStdraiethsoksTat is,
t he el astclogtfl?t)?mo%ﬁtlﬁé&ﬂe\nﬁgpgé}%‘%%Cmen%i.jrs 119 p():r ovi deg by the etvvo tangs are

el ast caldfynesryagiontact pias bidt andrh38 vorftant thedbitpre op tetseepad shangeldfl 6hteOfghnel s
116. Further, the probsbi#ig% t hat one point of each side contact surface
124 of t 1 hsgeriectPs 4P 3Gt the contact pins 110 and 130 is in electric

contact with amg,pRkBid RiveL@mihcshideVal dnd 134 borptrastediadicanibbhabcsearnd channel
116 of the other of the contact pins 110 and 130 is Xim zed. ThL;ds1 ei ght
si de contcaspledtordagle etber] aushgn iHBIGSo Sk &d18p sliskebly mroveqhle teditiva 1 996i2A Y10 and

130 and ei ght (3, devl b1 af old i iRARAAG GRANDGhS 130 foaeppespanding Lo the

side contact surfaces In electrical contact with each other at one
or myse psthidsd2Sof thihsoksdl mgaging astogpvidisat il whighdf previdedern rib MpTHOE bht act

100 for the first el ectroni evi c accordin NS4 [Welo

const r uct EYNRE aa&%f?ﬁetﬁ%a“%ﬁ?ﬁémmﬁ P@i‘ﬂgo reoﬂibep%rn Eagtoé% éa@t0| %ﬁﬁ%’f@ﬁand t he
| ower contagdniil thabdfbldembaldbythekbaidt bisll L awidIs0asfter ercbniattipiis, 110 hod
efficiently transmtting a high-frequency signal and a relatively |arge

current. W0dwwme basth coatded tgreach k¥ond el ectronic device, according to this
I nvention, w lflu.rtlﬂgr, the two contact pins 110 and 130 are coupled to be orthogonal to each other,

20  with respective ends facing in opposite direction and one of the two contact pins 110 and 130
rotated approximately ninety degrees about the longitudinal axis of the contact with respect to
the other of the two contact pins 110 and 130. The orthogonal orientation maintains electrical
contact, because the channel contact parts 123 of the two hooks 121 of one of the contact pins
110 and 130 are biased toward both sides of the bottom of the second channel 116 of the other

25 of the contact pins 110 and 130, due to low elasticity. That is, the elasticity of the two elastic
members 119 provided by the two tangs are elastically engaging the bottom surface of respective
ones of the channels 116.

Further, the probability that one point of each side contact surface 124 of the hooks 123
of one of the contact pins 110 and 130 is in electric contact with one point of each sidewalls 115

30  provided on the second channel 116 of the other of the contact pins 110 and 130 is maximized.
Thus, eight side contact surfaces 124 of the hooks 121 of the two contact pins 110 and 130 and
eight sidewalls 115 of the second channels 116 corresponding to the side contact surfaces 124

are in electrical contact with each other at one or more positions, thus maximizing the



described with reference to FIGS. 9a to FIG 10b. FIG 9a is a front view
of an upper contact pin 210 of a contact 200 for a second el ectronic

devi ce, awoan@imagsoro t he present invention. FIG 9b is &CTiuseoosmsisppnal

vi ew of the upper contact pin 210 of the contact 200 for the second

el ectroni c device, according to the present invention. FIG 10a is a front
sectional view to show the state Wnerg upper and | ower contact pins 210 and
230 of the contact 200 for the second’el ectronic device, according to the
pr esent inven[,i O?’ are coupled to each other. FIG 10b is a side sectional
view t o SHOMPHHSI YU where the upper and | ower contact pins 210 and 230
of the contacty2QRtdo100tBEMS EEDBctedncdavdn] acatéing tethisacamtio, mgntmcted as
present invention, are coupled to each other, sli dabIY . ?bl e al ong the

| ongi t udidewtibeddbsvodbwstheurpsntoatact pod1G Fid theloVERLWRS %ﬁgﬁ DY devi ce
accor di n%letct%ﬁ%lg} OntalVal LA {hﬂ% LitdRR Y REsHMRRRE a RiRRIRGhenRY Righal @nd 4 he | over
contact pin , and a spring (not shown). The upper and | ower contact pins
210 and 23BrivebMergt berredne construction, and are coupled to be orthogonal to
each other. The spri rovides.a resilien | AS] ey ctanelc] ' is fitted
over a predet Wﬁ%@@f&aﬂ %ﬁ?@eeéeﬁﬁ?%gdﬁvﬁ%eé%ccg}n%%tg\%hér con%og%,:\?hf;%%ns 210 and
230. Si NgRstiBgl § 1K iddgenk 16 RESS 0ntamIG. 280 for the second el ectronic device
according to this invention has the sanme coglstructi on 3 g functi.on as the
spring 190 of Fihdadvniramvierpef angpreneentpsipdt 2 1) RrCrpasi? Q i2S&M e spring
wi Il not hhed. b | hvbntib! M ET0E b isH sitetsediftRall vosvRbf tBONt act

pi n 230 oee%F Iggg%}rl] ag%Cbgigg!ﬁet%g%éBtrﬁ%ﬁt?é‘f:bgﬁglpelﬁggt% gfﬁ c device according to

t hi s10 nvepbéredntcpin 2 cfanecontns200det the secemkiel¢ationicidsricafcemdBetodhe t he upper

contact pin 210 that wll . be described bel ow, Lot | ower
contact PRI R ﬁx()\fg h)?ﬁlﬁf‘ SRS V“?%go %18%;[ er%%? ig\glﬁfééfﬁ &faggriul:ﬁkgn of

t he uppercRtaet21piaAd 23@ofthe dheact 20U facthe 220nd ecttdni deeivermicedipg tathai c

devi ce according to this invention renmain H)he sahe as altlhos f t@le Jpper
cont act piresentinvention, |§ee URIEd £ caglothelo FlEnidbrs ¢ gde Eﬁcg@i‘ 3’:‘??”30 3%‘{7{ &S agxcept
that a ho ' ' R6ht&d 200 &) thkkBeoi@kicBreshié n t he
upper con‘%’%@%&gﬁﬁitﬁ(?%?t é#%ﬁ(rﬁi%g{agﬁggoﬁﬁ%grals 211, 212 and 213, 215,
217, 1818, deit8, ac@Ring APthe pRBeHt iVR2Ei@2dre apub s cah atheg slidably BV eSlsARNS
respectively to the co ct part 11 1, the support protrusions 112 and 113,
the si demé?%loélgli‘fg‘}a??ﬂé%?op surface 117, the body 118, the elastic part
119, the firstrehanaglod 23 thd Reonddetstrddd devideenctording nethissuvdnticeingRdes thhre
channel contact part 123, the side contact surface 124, .a g the rip portion
125 of t heppeioentset pin 860t lopRecoptapigiin &G apd %?ﬁf@gz‘é%s %Wn)Tﬁ © B3 &pondi ng

component g Nave LS HPFand 296 hinthd SheRBfstdubit k@fbre coupled to be orthogonal to

20 each other. The spring provides a resilient biasing member which is fitted over a predetermined

area between the upper and lower contact pins 210 and 230.

Since the spring of the contact 200 for the second electronic device according to this
invention has the same construction and function as the spring 190 of the contact 100 for the
first electronic device, the spring will not be described in detail herein.

25 Further, since the lower contact pin 230 of the contact 200 for the second electronic
device according to this invention has the same construction and function as those of the upper
contact pin 210 that will be described below, the description of the lower contact pin 230 will be
omitted herein.

The construction and function of the upper contact pin 210 of the contact 200 for the

30 second electronic device according to this invention remain the same as those of the upper
contact pin 110 of the contact 100 for the first electronic device, except that a hole 216 is formed
in place of the second channel 116 defined in the upper contact pin 110.

Further, reference numerals 211, 212 and 213, 215, 217, 218, 219, 220, 221, 222, 223,



A contact 300 for a third el ectronic device, according to the present
invention, will be described with reference to FIGS. 1lla to 12b. FIG 1lla
is a fromvoen@w4eso7an upper contact pin 310 of a cont actrC3B260503%89% hi rd
el ectroni c device, according to the present invention. FIG |lib is a side
sectional view of the upper contact pin 310 of the contact 300 for the
third electronic device, according to the present invention. FIG 12a is a
front sectional viewto show the statd where upper and | ower contact pins

310 and 330 of _th tact 300, for the third el ectragni ' : di ng
Co the. prelut2s AL B PaRoePeBTBrLA TS EACREBe 1 TH e Py oy PaSd o
secti onal ;¥R\ 150ms lia¥willRa 1518é Gopkieface 1 1Tethebpay 1 ER) theleinste pmohitate fipitns 310
and 330 of the contact 300 for the third el ectroqlcc devb{c{(jz%ccocgﬁdl ng to

the presehmngli28rihe beek 131 ethe sypineguifaredadhotiare cerrda e al ong
the | O”Q'c&#gét ?u%:fagé‘ﬁ? artP e riﬂb%rtfbgi 36k m3Qhth@ 06 RR tdtikibi@hemkt tente devi ce

accordi ng invention inc es the upper contact pin 310, the |ower
cont art [The c@88pomding camppnantechaf e the sshoemiptructine anppastiand | ower cont act pins

310, and 530 v, LIS BATE SORELLUSH, M BB, F QU I8chgreLatagonal o

each other. T ver a predeterm ned area

bet ween tihe WAL RRFedcoWEFIGONawti2pi Nns 310 and 330. Since the spring 190
of the contact for the third el ectronic deyi CS gccordi gg %o Eﬂpl i nvention
has the same EBndiniscfom visnpirnNerg sniad PP o comiget cENORE ™00 for the
first elegtron Vi GErdirdonE 1Rt 1k 2BHM. I FIGNOfb 188 st sedtioha didwofdrd ai |
herein. uerc{rﬁrg% ?evgc:%hé:cggﬁdﬁg}?o r - cont actllpi n 330 1of .the contact 300 for the
t hi r do el ephérepitactdayd efdroonaicti)Otfor thiihird ielepteonis devieasccpingda the present

construction_ and_ fupct.ion as those.of the [ will
be descr ilﬁ\éeﬂﬁ?i‘bldl:&{kr, Pfaﬁﬁagtg%siﬁftb‘{nfgvﬁe%fo Sthﬁ‘évléﬁég%? %@(@)}ﬁfh ‘g@%&%l@ %O%éegaéll\?m&}tl be
om tted heredi0and 55 SARSIdhtEE 30DToRhe tidrtdciromic dévitd) eccoptiey todienireent pi n 310
of the contact 300 for the third electronic deyvice according to this

i nvent i orinyeste, ﬁretqf?éplﬁw?eea&‘%Otlhﬁro@éGolebtl“f*l%“a?)ﬁé?OI@thcgé? shavhth ¥i§tes¥iefs e

cont act 190, L8 k16l doitactHifoA 1000 SABEONLRKIRAbr 18 Hirdeldbeic Adod S

formed in p e of the sec 116 defined in the uPper contact pin
110, 18nd dchedinent e prhend iveaons are taupded3t padhothentslideldy meverglaalgnettips 325 and
326, so that. an el asrs?td)i c part 320 of the upper contactpin 310 is extended.
Furt her, PesUfiEAESiferal s 311, 312 and 313, 315, 318, 319, 320, 321, 322,
323, and 324 ofyekhitact 3061 G thEP OBelronksReict hacetding to thikeventivnandludsatite 111,

t he support protrusions 112 and 113, the sd'ndewalls %}%5, tt}ﬁ bod}/ 18, the
el astic penper cpptct nik a1, thedpWelraniaeh Pin 53, apd sy kot shown). The upper an

lower contact pins 310 and 330 have the same construction, and are coupled to be orthogonal to

20 each other. The spring 190 (not shown) is fitted over a predetermined area between the upper
and lower contact pins 310 and 330.

Since the spring 190 of the contact for the third electronic device according to this
invention has the same construction and function as that of the contact 100 for the first
electronic device, the spring 190 will not be described in detail herein.

25 Further, since the lower contact pin 330 of the contact 300 for the third electronic device
according to this invention has the same construction and function as those of the upper contact
pin 310 that will be described below, the description of the lower contact pin 330 will be
omitted herein.

The construction and function of the upper contact pin 310 of the contact 300 for the

30  third electronic device according to this invention remain the same as those of the upper contact
pin 110 of the contact 100 for the first electronic device, except that a hole 316 is formed in
place of the second channel 116 defined in the upper contact pin 110, and the center of a stop
surface 317 is cut, defining two tabs 325 and 326, so that an elastic part 320 of the upper contact



the inclined surface 122, the channel contact part 123, and the side
contact surface 124 of the contact for the first electronic device. The
corr espomaiprgosoangmenent s have the sane constructi on andPpCunsteosnsssthe
contacts 100, 200 and 300 for the first to third electronic devices
according to this invention may have upper and | ower contact parts having
various shapes to be suitable for intended purposes. For exanple, contact
pins 110 and 130 may have upper and I 'dwer cont act parts 101 and 131 which
each have, ﬁésh}@g@,das shown in FIG 13a. Upper and | ower contact parts
102 and P8Xl §/° K“have a V shape which is pointed at ends thereof, as
shown in Fl G pddRr, réfeRBée raintbrd O3, 3TDaidad8, 114r 318, 108 3201321,3832n393, ulch have
an A shape, as shown in FIG 13c. Up§1p1er and Ioil\ﬁr cont act gt%{ts iﬁ% adnd 134
may each 3RAoEFIGn 1 IR corasnondrspertively foacaticchparh hlle g SERROFISPIUSDs ST i n

FIG 13d. i DI 1R Y B i dBdstiS pAP P10 kA 3harRyl BACIe hasteld, r ounded
A shape, 1é¥%f%ﬁﬁﬁ%hﬂ,ee 132. Ifurthesrl,pupper and | ower contact parts 106

and 186 rimyinemet sirface 122, theupharwngl gonddetiprat 123i e thesigosartastisuca P 4etide her eof |
as shown in FI.G,13f  ALth S ' | nd hgeupper and

| oner coﬁ?%@‘ft f‘ﬁﬁﬁi“?%?/mﬁ%@;& Qlﬁ%gfe%e JCE}?( E%ro h@ﬁ%ﬁ@‘ﬂ%@ggg%ﬂ-tmnt i'oned shapes
to be suichaueidnomndfinRtipi.operties of an object to be electrically

connected. For_exanple, one of 0 t rts, has .a.cont . ructure as
descri bed abovBe copfctsel Oph@%&“ﬂéw E"éﬁle%?ﬁf)gﬁ% eieg%ro%c Ve rag%?‘ieméiortﬁ%t ure.

As necessgfdiod Mgy ﬁd@v@ﬂﬁﬁeraﬁd foRRr SIRRE pARthatigyweirioue Biapes tofhershisableafyr be
different fromeach other. The assenb z of the contact 100 for the first

el ect® oniiutentizdipurposasc BPl’cﬁXﬁ@PEoCQnFﬁC‘sth Wrand d A0 B3% SR UHPPE Y O SE P Y ed
above w L P %o ld;lef]t%(igi %%P\@a{mlaégggﬁégﬂ}%ﬁ g§ %o@h@?ﬂd:‘}@é.lﬂ‘gper EhdBwelddantabdd show

t he asserPoafty of "Thé contac rst electronic device, according
to the prgen? indiénhiagreachfiavss V shiwe wipeh ingoihed a sndsitharend, aswkewn W 1bower

contact pjin 130 in direction frgm er of t pin
130 1o o FBudpourd fnir a5 By 15 TeoRRL ke e o g S BAERERS, P O
the | ower 13@9@%&%@ IdWel Séhtath patts® Yindl €34 @&Beach Ravelud A shapt avhieh i grenterpper

contact pin 1 is inserted Into the spring 190. There as shown in

ft
FI GS15 8a amrfud gtsreot, 19a shysyrep Fé‘énk3écppﬁ?fr?nii®"qf§°1?t?ré8?%‘(9%&&&{1?5 PRE°4 o hooks
121 of NG UPREhSOALANE Rislokfh AGEI R BIRRY. el B 10 AR oAKEARE] delihd

provi ded at apredeter position in the second channel 116 of the |ower
cont act pi3s mBGaclTivee elbgundeda shamservtithyis peintsd apaneanddhergnf, asshevi infdG. He

spring 190 is ﬁ&%ﬁéhego% Eszgovgnoinscﬁen&av%%ggse: e up’f‘)‘glca%ﬁ%\p& c&?{a&tq)ﬁné fﬁﬁfﬁ'g)% Qhapes

other than the above-mentioned shapes to be suitable for the properties of an object to be

20 electrically connected. For example, one of the contact parts has a contact structure as described
above, while the other contact part has a solderable structure.
As necessary, the shapes of the upper and lower contact parts may be different from each
other.
The assembly of the con’;act 100 for the first electronic device according to this inventioh
25 constructed as described above will be described with reference to FIGS. 14a-14d.
FIGS. 14a-14d show the assembly of the contact 100 for the first electronic device,
according to the present invention.
First, the spring 190 is fitted over the lower contact pin 130 in a direction from an upper
end of the lower contact pin 130 to a lower end thereof. The upper contact pin 110 rotates
30 relative to the lower contact pin 130 at ninety degrees. In such a state, the upper contact pin 110
is inserted into the spring 190.
Thereafter, as shown in FIGS. 8a and 8b, the upper contact pin 110 is inserted until the
two hooks 121 of the upper contact pin 110 are stopped by the stop surface 117 provided at a



pur pose of the contact 100, the conpression force of the spring 190 is
appropriately designed. For the efficient assenbly of the contact 100, that
is, for nmew@voadsecti on, a contact 100 havi ng proper di FemaiSens/08EY3 be used
or an automatic assenbling nmachi ne may be devel oped to maxim ze the
efficiency of production. The operation of the contact 100 for the first

el ectroni c device, according to this invention, which is assenbl ed through
t he above-mentioned nethod will be dektribed with reference to FIGS. 15a

and 15b. FIG 15a,is.a viewto illustrate_ an.operating.djstance, of, the
contact PEBCEBRInedROSH PR ﬁ’«?lsgcé’flfi 8%’121“’6‘61012\% o @‘,e 1%‘@%8 ?%acﬁ gmt i03%t ralfglerﬁtr’% Bt
i nvent i ongseat ikkémplde® is a viewto illustrate the maxi mum operating

di stance of the contact 100 for the first electronic deyice, according to
the present i Aént s therpeing 499 issempresisd &t somecgxiens A enplirs trke nfepdsdal “state
of asse Rbsidd®rdeiof e sBHSE1I0a0k iFpdRgeed.di ng to
this i ncg)h%%og{]?ﬁtgiﬁ%gﬁ%@;}%g 1'Eﬂ]{oposrlti on of FIS_%H@%Sa sh%p\fvés&%téheg}est%?e wher e
t he cbntact 106r thoefficleet dssanshily ef the tongavit E0Q ek sefonmesympdugtien atchptectiliQent i on

i ed by a.dist _ Eurth . . | ted
{1 om t he TN PRPCERr R BF e nstl R aun A kA SRR R be MR b B BREEA 2

a state wheheingpehatifiornst afppédugtiaur f aces 140 of the upper and | ower
contact pins 110 and, 13Q contact each ofher, as. shown in FEl 5b, the
operation di stl&feRerBioanEs CPH@Ctr}QQ%?ﬁ}Fﬁ é‘iﬁ%‘?‘l?ﬁt’ioﬁﬁ dﬁYlg‘?’é‘ﬁ?Pédﬁﬁerﬁﬁgﬁlsl t is

pref er ablig, d.Ha8 Wik i19RGEALIED Brdligh RS vERCARHMBD INtHRE G BE déseritddaiity per cent
of the maxi mum operation di stance, when the contact 110 is used in

pr actd ce.refetencetoditpbedaehd Ui ng t he contact 100, 200 and 300 for electronic

devi ces, accorgdi to t.his. i i i i ibed above,
w11 be’ doser Fuoaa bl HOMERLbEherdt Pl ikl RS EhES, B0 HRRERIR 20
sect i onalelactrenic déviee, hestdipoo kiet pré@ni invantipe land FEG.dShisactiew @illustratethect r oni ¢
devi ces, according to the present inv ion,.is unted.. FIG 17 is, an

enl ar ged %@%@F‘Gr?ﬁgrawge t?ﬂcgﬁg i°8’?1taé]‘,&58i9{3]iler@Fte%&?rﬁmﬁ%@' lc?té@oién%ﬁ?g in
FIGS. 16 padndidvenib€n an el ectronic device, especially, a sem conductor 1C
1, is tested usi % one of the contacts 100, 200 or 300 for electronic

devi d&s, accorldp it RestiepiFIGnlerbewrihe initigl stajsrod peserblyef thegenapddP f2ribe | ower
cont act - HERE g oD e e e 3O B G R B o o A s
402 and 4dbde wherpkhercahtattyl 00 forttheficbeitcions deédioe sncerdingde thisthvemionhe t est
socket 2Oc'ompressed by a distance S.
Further, when the contact 100 is operated from the initial state of assembly shown in the
20 left portion of FIG. 15a to a state where operation stopping surfaces 140 of the upper and lower
contact pins 110 and 130 contact each other, as shown in FIG. 15b, the operation distance
becomes the maximum operation distance Smax. It is preferable that the operation distance be
seventy percent to eighty percent of the maximum operation distance, when the contact 110 is
used in practice.
25 The examples of using the contact 100, 200 and 300 for electronic devices, according to
this invention, which is operated as described above, will be described below with reference to
FIGS. 16 and 17. .
FIG. 16 is a sectional view of a test socket 20 in which the contact 100 for electronic
devices, according to the present invention, is mounted. FIG. 17 is an enlarged sectional view of
30 portion “A” encircled in FIG. 16.
As shown in FIGS. 16 and 17, when an electronic device, especially, a semiconductor IC

1, is tested using one of the contacts 100, 200 or 300 for electronic devices, according to this

invention, it is preferable that upper and lower bodies 27 and 28 of the test socket have contact



Preferably, the contact part 111 of the |lower contact pin 130 of the
contact 100 slightly protrudes fromthe bottom surface of the socket body
22 by a dwvetaswei$8i. Thus, when the socket 20 i s nount e@#CoOrUS200B0E59% he
contact 100 is conpressed by the protruding distance S1. Further, a
protrudi ng part 111 of the upper contact pin 110 protruding fromthe upper

body 27 by a distance S2 is in el ectr*c contact with a termnal of an

el ectronic device to be tested, espec 3l y, a sem conductor IC 1. Referring

to FIG 17,.the protrudi [ 1 is the
term nal “&f°8 s@f&-%p&‘é‘g ﬂ@gfeﬁﬁ% ht8 ﬁfq}gst&l;p?r%gul? ﬁéhggé}{?g@ gt%@ggn%af%g%ﬁngp esses
the |1 C 1hore4bhaid 406e Auipalityed tHeaohtags h00Ldr0 rastivedhim thoiettaotkel DO i s

conpressed by the distance S2. It i ref erable.tpo design th est, .socket
20 such that FrécreRiy-ahe eafst Rkl r‘?fﬁeg?‘?i‘?‘k@n twpgép%)foei\t%ﬁ%cogéaﬁﬁé)@tﬁ?@?ys eventy
percent ﬁ;?otﬁidgéﬂﬁaﬁn RS YoRBhn sAffadelt? HROMR! mtm%?amimé SuNTh@ewasd ma di st ance
Smax. Further, according to another exanple of the use of this invention,

t he chbnt sotket 20 isppsiunied on e PABs thegroataptd(0 & copmprrsend;tyrthe gyptradipg disanse3)- of rows
of connectors, t g j thd $R) dr¥rstnnesh 1R {0 each
other. This i rli\l}%%ri %%B%@n%éarﬁ@éﬁn‘fﬁdg gi)%gﬁ%tggtpﬁl% or I;ar tbat tery éﬁé@g? ng

t er m nal bofly 27 bpbiisengfidie in dAsctisacinfact Wigh & temminet ofeh elelirenit AgresetiP 8 nay be

variously used. As described abgve, the pre i.pvent | '

cont act Hietelopetiabn snorLeer I LRHPEBIS BT 1 21 B PRl dPe b s B s bal
el ect ri Cahaiahal, hRiishe wRARE] FAUB@LEYHRIIC 1t G\tahik tine) the surketcbverii.
Further, this invention provides a contact f

; r el ectrgnic devices, which
redud@s tdemprrsses e 1671, 69 bthéﬁme,rCQIﬁ%Pl@ﬂH%ﬁ&hﬁgmﬁ%dﬁ@tsiR?F‘PVS ﬁ(sﬁ’yﬁ?eovi di ng
const ant cﬁ%ﬁ%@&. ﬂ‘f@#}ﬂeﬁé’ablé 10 dBdeH thi @t doBkedbd QiR BRSS! ngfesioh Aftaate | OW
cost. Furthernore, this i1nvention provides a contact for electronic
devi ces, $#iS2 bf ihs curritausigntyabdneto cighar pereent eftbe ghnye-arentipipd npxiydad f or
vari ous sock?ts .ftor testing sem conductor |ICs or various connectors.

Al t hough TPHETRE 4FEPFd " Bmbodi ments of the present invention have been
di scl osed for FRultth¢tsideatdingdo pothe seanple bbthe usdaflitie thvemtionhée aorttachis dpplied

appreciate that various nodifi Cﬁ{ri ons add%ti oncz and 1sagtpti tulH?gns are
possilpl e, LRSIV R FAFEF AL F £ 8 Lot gLy r P (ha# 1 BESIPISV@nt i on as
di scl osed;iRil.01§ cameQTRanNh Bh Gk MBhiYViddntlon ntdyAeMEdd ds3:codtactAocobui@gt  f or
el ectroni c devices, conprising: an upper contact pin, conprising; a contact

part havi dgrgingiemdnalef Aimebile phmape A Atrhe bacenieqt ahths ipwagopmayhe vBio8l to be

t est ed, t g, support protrusions, and a body;

As described above, the present invention provides a contact for electronic devices,

20  capable of efficiently transmitting an electrical signal from an upper contact pin to a lower
contact pin. Further, this invention provides a contact for electronic devices, which reduces the
number of components, thus enhancing productivity and providing constant product quality, in
addition to affording mass production at low cost. Furthermore, this invention provides a
contact for electronic devices, which is variously usable. That is, the contact may be used for

25 various sockets for testing semiconductor ICs or various connectors.

Although the preferred embodiments of the present invention have been disclosed for
illustrative purposes, those skilled in the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the scope and spirit of the invention as

disclosed in the accompanying claims.



a lower contact pin coupled to the upper contact pin to be orthogonal to
the upper contact pin; a spring fitted over a predeterm ned area between

t he upperwendodow®r contact pins; the body of the upper pcontsaws/opisn3

i ncluding inclined surfaces and hooks provided on an end of the body, and
two elastic parts provided to be symetrical with respect to each other; a
first channel defined by the two elastjic parts, and providing a space to
al | ow novenent of the | ower contact Hin, when the | ower contact pin is
coupled t wer.contact pin; and a second channel defined in the body
of the upgghgﬁ%n @ﬁ?n%gﬁ)ﬁ% accommodat e hooks of the | ower contact pin
therein such thatA dohfcd foveecteait@eiceptamprisingovabl e, t he second channel
being in electrical contact wi th hooks and side contact surfaces of the

| ower contd@EPPFHicANLas PIN, §HEPEYMY act for el ectronic devices as set forth in
Caim1, wherelnyihe 58 ek £PROAGMIRAShE RHE S6HaRRE Adshd e pi bhjectid h a

t hi ckness between two bottom ends of the second channel being equal to or

| ar ge¥ t hawe testedi BosmprorbRpWEeensi #derbodyids of the hooks of the elastic
parts, which cqrres o) i . L parts, so
that the hooksa$?m?ﬁgal%&%}“EB%?3%@9%ﬁﬁpg%ﬁ%ﬁg?qgeggﬁ%gﬁgggéghe second
channel , whea dohactyprper contact pin is coupled to the |ower contact pin. 3.
The contact for el ectronic devices.ag set forth in C ai ein the
contact part of?SPHRE é’rverc%WF‘geg‘imﬂ?e afegtbgté‘ieg%ﬁigdlp%ﬁta%%m “&5?%%@ shapes,
including @n shape, a shape of a V which is pointed at ends thereof, an A
shape, a shape of an A which is pointed_at anp end therepf, a ro n&ed A
shap&) and a ré@ﬂ@@moﬁm§ﬁﬁﬂ€CWHWEW“F§dB@P&FEQm§§“§ﬂx§ﬁﬂ?vﬁ%FE@W%e . The
contact fo I ! ! - : } ghﬁh idal wilheE®e&t t@ Shape of
a cont act %naaﬁlte%g%%@ﬁggﬁi}g%#ﬁﬁe%%gg?%iéﬁ&iﬁié%hﬂ?er en?fhfromth%? of the

cont act pagath othet he upper contact pin.5. The contact for el ectronic devices

as set forth in aim1 er ei he | r TN igured so
that the conta@ﬁggé%?nﬁ}¢$ﬁﬁéﬁ%&ﬁ&w%gﬁggg?n%gﬁ&ﬁ%kgﬁkggﬁggﬁggﬁ\9 A cont act
for el ect r@pidncdest BeRweE €dfiRict fin\ghenahe bppecontotipiadt coppled tatbe upkieng a

contact part having a predeterm ned shape and
15 contact pin; and

a second channel defined in the body of the upper contact pin to accommodate
hooks of the lower contact pin therein such that the lower contact pin is movable, the
second channel being in electrical contact with hooks and side contact surfaces of the
lower contact pin.

20 2. The contact for electronic devices as set forth in Claim 1, wherein the second
channel has a predetermined depth, with a thickness between two bottom ends of the
second channel being equal to or larger than a distance between inner ends of the hooks
of the elastic parts, which corresponds to a distance between channel contact parts, so
that the hooks of the lower contact pin contact a bottom of the second channel, when the

25 upper contact pin is coupled to the lower contact pin.

3. The contact for electronic devices as set forth in Claim 1, wherein the contact
part of the upper contact pin is selected out of various shapes, including a V shape, a

shape of a V which is pointed at ends thereof, an A shape, a shape of an A which is
pointed at an end thereof, a rounded A shape, and a rounded A shape which is pointed at

30 an end thereof.

4. The contact for electronic devices as set forth in Claim 1, wherein a shape of
a contact part of the lower contact pin is different from that of the contact part of the

upper contact pin.



contacting a lead of an object to be tested, two support protrusions, and a
body; a |l ower contact pin coupled to the upper contact pin to be orthogonal
to the upwenowmoaiswet pin; and a spring fitted over a predetuseonsnatonr ea

bet ween the upper and | ower contact pins; the body of the upper contact pin
i ncluding inclined surfaces and hooks provided on an end of the body, two
el astic parts provided to be symmetrical with respect to each other; a
channel defined by the two elastic parts, and providing a space to allow
novenent of th wer . copt act, pi.n, wh t : R v LS. coupled to
t he upper cont gc#ﬁﬁf?ﬁtacﬁﬂo&e ec‘ﬁ(gql%dﬁvhce Sesegﬁgb?%\?{a%rﬁgpﬁg%%? Qﬂééglﬁ{tNglct pin to
accompdatgnhia @isis ebnfidnecd so\ieit theadhiactpapiofiths lber thiztect pheis kgderbleont act  pi n
is nmovable. 7. The contact for electronic devices as set forth in Caim 6,
wherein a stop rib provided between the channel and the hole is cut at a
center thereof. 8. The contact for electronic devices as set forth in Caim
6, wherein the contact part of the upper contact pin is selected out of
vari ous shapes 6. iAneontadi iayelactipnictldpyises, SOBPIEHE of a V which is pointed at
ends thereof, an h : j LS t an end

t her eof , aanrugﬁer{(fgr?ac pgﬁlaﬁlél&mgﬁg&gtaér? aﬁg‘rg@i%@%&hg%éeﬁ# c E&?:gmgoi nted at an
end ther eadontaSing Brleadodnt abjectito be &sed ttwomimpodevitosnagnd abodsrth in d ai m 6,
wherein a shape of a.contact part of the Lower contact. pin is different
from t hat "OLPWP‘}@“@B?H’%E‘EHP%:QF? B}S’fupi"?fecoﬁtﬁ%é’?n %ﬁtogg?gogﬁlntP%%pp e contact for
el ectroni CodgvifieSn@s set forth in Caimé6, wherein the |ower contact pin

is configured so that the contact part of the | ower contact pin.is

sol der abl e. 11. ampoemfitiadovens Pradsteriing 2 bsiveer fiedRper@s F@H?Ctt he cont act
conprisin ind first contact pin having an el ongate body, a first end of
said el ong%&lé body defining a contact portion, a second end having two
spaced part, | ahgbddydf thelupperextiectdimigeliding nclibgdotrfases endiheakaproridsth sai d

first d, d at first t ' 5 whi ch
ext ends. ouroihaef ety e ot SaraBRl BRL Rl yRHPRRELy AN FRMEFRTRE T °

ext endi ng &tﬁ&?s each having a protuberant portion which extends from an
0

i nward si de a respective one of said tangs, toward an ohgv%r of said

a channel defined by the two elastic parts, and providing a space to a
movement of the lower contact pin, when the lower contact pin is coupled to the upper

15 contact pin; and

a hole in the body of the upper contact pin to accommodate hooks of the lower contact
pin such that the lower contact pin is movable.
7. The contact for electronic devices as set forth in Claim 6, wherein a stop rib
provided between the channel and the hole is cut at a center thereof.

20 8. The contact for electronic devices as set forth in Claim 6, wherein the contact
part of the upper contact pin is selected out of various shapes, including a V shape, a
shape of a V which is pointed at ends thereof, an A shape, a shape of an A which is
pointed at an end thereof, a rounded A shape, and a rounded A shape which is pointed at
an end thereof.

25 9. The contact for electronic devices as set forth in Claim 6, wherein a shape of
a contact part of the lower contact pin is different from that of the contact part of the
upper contact pin.

10. The contact for electronic devices as set forth in Claim 6, wherein the lower

contact pin is configured so that the contact part of the lower contact pin is solderable.



tangs, said protuberant portions defining catch surfaces; a second contact
pin having an el ongate shape, an end portion of said elongate shape

defi ni ng wocostmeto7end, and two exteriorly disposed charoelusp@sosses
extending into opposite sides of said second contact pin, said channel
portions extending longitudinally along a I ength of said second contact pin
and adapted for receiving said protubeé' ant portions of respective ones of
sai d t?_ngs, such ]'Ehat Zaig protuberanlc portions are noveable within said
respective ones_of sai annel portions wth. sai at_.portions in
el ectrical conttdc AP f(g:’é?@&g@%gﬁﬁle‘i‘f’&?‘?ﬁ8%?%@1&@3&%%&%&%1%% '8rti ons in
sai d second contRgiohdl pdeiaviien@ cfn@ite 5oty aGas emtvichidehgage bsdy d cat ch
surfaces of said tangs of sai§ first contact (pi n to prevent said second
contact pidefifing mepmqt mgrtiononicaeid /e 2488 TV 1Y eflé’ﬂ"g’sk"g?““éﬁﬁa Yfirst contact
pin; said e%c?e%g\ﬂgt Q0L AR Rehd RaY M 8lid RS, BHE 25162088k feMdoaktt fih N support
pr ot uber ance C extengs outward froma side of said elongate body,
spa_cle,’yj a{)asgppdr_tprmwabnbefwlﬁ@iexmds awwarg frprs g pige pf sajsh dengsterbede; and a
resilien i asi ng.ne r .extendin X (Kol @ ' if:st and second
contact pins, e?ﬁ‘g 1%’&%%8?1‘@%?@&9%9@ aéat%ﬁ'g%éhg ¢ SO?H) g%ﬁﬁlgdg? OI{)?]%ﬁéupport

pr ot uber ang@ena dorhah thvée€ side oLorbEetiverine of sqipangs, prvotdipesthered stid ur ge sai d
first and second pinhs to nmove in opposite directions, with said contact
portion ofta%ﬁi @IQ‘H’YP'%‘P“&’HMO&&“SE?ﬁim%ﬂ‘a‘t‘%‘aﬁ“acac@ﬁnt act end of said second
contact pin di spRsEd BRAPRPSIVIE ARMheAE sifpk.dnfchd Sértisnof SeCaAnaroNt act
pins. 12. The (S‘:a%%t agt as ?et folr%th ingCI a}i&% 11, V\Eerei n sai dﬂ% rst contact
Ei n aed sas'hdpe;@gmm aconteetendmind twe extpragrlychiperqdsbanng! REHSEXECBHPECt pi n

avi ng an second .end i It 1SAl : ' defining two
spaced part:® (fpgﬁsdti%tshd&g)ﬁfaﬁta}é;&ce?&%gﬁg?ﬁdﬁ%g%gglgdﬂggl tgé:ot%;%%t%\@%gngs whi cﬁ ext end
away from magichdanny aiohg etigthsdisald seonhchntshpiaend plaptetl dergscedveisaitavi ng a

second contact pin t L tion. which d i i
T eapeot | e bAaBMOBAR LBy CoiT BEw ArGene DG bR BRAR L, 5 ° ©

second congaglovkANOwithiAB4ld eabédiive BndSE idlcleand] @citiops With adid brosubefaaces; sai d
first contact pin having two exteriorly disposed first contact pin channel

portiléns erertpiiingleptricd coppysTithealdigrmgd6PrRORE: of said first contact pin,
said first Contgf‘dtc 1 fQasRsh sﬁggééog?%n%ﬁ FiRdkAgns aBgkiredbnahity al ong

outward sides of said efongate y sald first contact pin, wherein said
first cont aggagpianl edrsndhcepof saidbiasgsanf gaid fizg ceydact pin to prevent said second

contact pin from moving from between said two tangs of said first contact pin;

said second contact pin having at least one second contact pin support protuberance
20 which extends outward from a side of said elongate body, spaced apart from said first
contact pin support protuberance; and
a resilient biasing member extending exteriorly around said first and second
contact pins, and between said at least one first contact pin support protuberance and
said second contact pin support protuberance to urge said first and second pins to move
25 in opposite directions, with said contact portion of said first contact pin and said contact
end of said second contact pin disposed on opposite ends of said first and second
contact pins.
12. The contact as set forth in Claim 11, wherein said first contact pin and said
second contact pin further comprise:
30 a second contact pin having an second end portion, opposite of said end portion,
defining two spaced part, longitudinally extending second contact pin tangs which
extend away from said contact end, said second contact pin tangs each having a second

contact pin protuberant portion which extends from an inward side of a respective one



receiving said second contact pin protuberant portions of respective ones
of said second contact pin tangs, such that said second contact pin

pr ot uber amo 2pavi4isdns are noveabl e within said respecti veconssoosiossasd first
contact pin channel portions with said second contact pin protuberant
portions in electrical contact with said first contact pin; and said first
channel portions in said first cont ac{ pin defining first contact pin stop
surfaces whi ch engage said second contact pin catch surfaces of said second

o2, 2l RS LR S RO e G g g o

bet ween s : _ ( angs. e contact as sef forth in
Claim1l2, s\é&ﬁlﬁQbﬁtaa%[rdcafth’s&ffa@ﬁtd second contact pins are aligned such that

said tangs of said first contact pi X t i ite di i
251 0 convact pRt et cpRa oI R FSERD BHor H RerF P OB e e EBact Cpin o

tangs ext epg;dik QS thglintPepsite KRDortint bf @l Gksf dohfibt KiONkiAGIstRbMac sposed at
an angul ar” di spl acenent of approximately ninety degrees. fromsaid second

cont ai:'; 4pi min glrzpuel pogions exjending Inrgitudivplly Yengentwarisidss obssll denaiidodvint act

pi ns. . The tact .a al ' LM d3nn e | s, said
first cont éﬁldg]i?#c ‘Flc;[%tcﬁﬁéll’ %g%rre {qsgﬁgh r%t%ag%%ip? 0ppos ?x@%&?ﬁ%&%}%ﬁé{iﬁgﬁs of said
first contmedivipg midseeosldoataandin atdupetadepririiomlof tespeséivelomre o srid eagptdact pi n

tangs, said channel portions .gnd said, sides qof, said second c ct pin,
respect i vefopachmn tapg S‘&%‘r{gﬁé?ﬁﬁf%’ng?‘ga@f p]flc?lr‘gﬁbeiraﬁlt & Iglf’rﬁ% ?ﬁfm&g%%ei nps ai d
first contggiinRhid r&?;&ﬁﬂ@bnd%f&di@ﬂﬁt @snehcSpih dhahalpoetions avithiseidsechd sai d second
contact pins are detined by apertures which extend throug[h.saiéi bodi es of

C

sai d10i r st coatidt pe wberashpaEensgn Alsctriead spilagtivig) spid first contact pin; an

said first channel portions in said first contact pin defining first contact pin stop
surfaces which engage said second contact pin catch surfaces of said second contact pin
tangs to prevent said first contact pin from moving from between said two second
contact pin tangs.

15 13. The contact as set forth in Claim 12, wherein said first and second contact
pins are aligned such that said tangs of said first contact pin extend in an opposite
direction from said contact portion than a direction in which said second contact pin
tangs extend from said contact end, with said first contact pin disposed at an angular
displacement of approximately ninety degrees from said second contact pin around a

20 longitudinal axis of said first and second contact pins.

14. The contact as set forth in Claim 13, wherein said tangs, said first contact
pin channel portions and said opposite side portions of said first contact pin are
substantially identical to said second contact pin tangs, said channel portions and said
sides of said second contact pin, respectively.

25 15. The contact pin as set forth in Claim 14, wherein said first contact pin
channel portions and said channel portions of said second contact pins are defined by
apertures which extend through said bodies of said first and second contact pins,

respectively.



