WD 2006/ 041807 PCT/ US2005/ 035593 1 CONTACT FOR ELECTRONI C DEVI CES
| NVENTOR(S) 5 Dong Weon Hwang, a citizen of the Republic of Korea, and a
resi dent OYORMEOE3Y of Flower Mound, in Denton County, PTEAS005085592d
States of Anerica. TECHNI CAL FI ELD OF THE | NVENTI ON The present invention
rel ates generally to a contact for electronic devices, and nore
particularly to a contact for electronjc devices which electrically
connects a plurality of leads of 10 an integrated circuit (1C) provided in
a test socket to corresponding 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 15
DEVI CE," and invented by Dong Won Hwang, a citizen of the Republic of
Korea, and a resident of the United States. BACKGROUND OF THE | NVENTI ON
Cenerally, a test socket 20 of FIGS. 3a to 3c receives a ball grid
array-type sem conductor IC 1 of FIGS. lato lc. Next, the IC1is
el ectrically connected t eNR@R"lEkoR EILROTRONICDEVICESCh a state, the test
socket perfornms the test of the IC 1. As shown in FIGS. 3a to 3c, the test
socket 20 perform ng such a function includes a cover 21, a latch 24, and
a socket body 22. The cover 21 is conpressed against and is in close
contact with the IC 1 to be tested, thus forcing the ICI to be in close
contact with an upper WD 2006/ 041807 PCT/ US2005/ 035593 2 contact 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
(cal l ed ayNpoERTORES) | S positioned under the ICto be tested in the test
socket 20, and includes an upper contact Pin 31, a lower contact pin 5 34,
1
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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 anintegrated circuit (IC) provided in a test socket to corresponding pads of a printed circuit
board (PCB).

CROSS-REFERENCE TO RELATED APPLICATION
| The presenf 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. 1a to 1e. Next, the IC 1 is electrically connected to a PCB 11 of
20  FIG. 2. Insuch a state, the test socket performs the test of the IC 1.
As shown in FIGS. 3a to 3¢, 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



10 the upper and | ower contact pins 31 and 34. Further, the body 32 is
manuf actured through the follow ng process. That is, a copper alloy

mat eri al NEYRGO48BT pe shape is machi ned and gol d- pl at eBCTAISA054G35503v0
contact pins 31 and 34 and the gol d-plated spring 33 are accomobdated in
the pi pe providing the body 32. Subsequently, both ends of the pipe are
narrowed so that thick parts of the cgnt act pins 31 and 34 are stopped by
the narrow ends, thus preventing the 15 contact pins 31 and 34 from being
removed fgomct hit Hanviariond REAta: 36 whidh ik BosMdpbE LAk 10l 18 184981 bbiga!
signal of the contact flow fromthe upper  contact pin 31 through the inner
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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 fransmission 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 elecirical 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
g1‘eater 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.



To achi eve the above objects, a contact for electronic devices is provided
havi ng an 10 upper contact pin, a lower contact pin and a spring. The
upper conMHER0060#I8AS a contact part having a predet er nPEEHSENSHISANhd
contacting a lead of an object to be tested, that is, an integrated
circuit (1C, two support protrusions, and a body. The | ower contact pin is
coupled to the upper contact pinto ?e orthogonal to the upper contact
pin. The spring is fitted over a predeternm ned area between the upper and

| ower co } Rasmpfofyhe upper contact pin 15 includes inclined
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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



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

t her eof , AYOD 2006/041587 a shape of an A which is 10 poi nt edPaT/UsR008/68550her eof ,
a rounded A shape, and a rounded A shape which is pointed at an end

t hereof. The shape of a contact part of the |lower contact pin is preferably

different fromthat of the contact pajt of the upper contact pin. The
| ower contact pin is preferably configured so that the contact part of the
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plurality of bUHidsidpyiteprbeidedbafednttbe tmhhel gnd the&pledysitt ppecaéaritieosvduct or | C;
25 FIG 3ais t op, vi e f. a test socket an h t he cover .of the test
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contact; fLG.,r5 is a perspective view of a contact for a first electronic
device, according to the WO 2006/ 041807 PCT/ US2005/ 035593 5 present
i nvention; Fl QheGhire din cendpdipde df the lope conted pul ie wraddrattli difteoant fom thdoit he
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5 devi ce, thaeeidlipig of Be tdvar BERSEL Pin ik BI@HEHIEN; FIG 7b is a side sectional
view, taken along section line 7b-7b of FIG 7a, of the upper contact pin

of the contact for the first electronic device, according to the present
| NVeRk! ONhESCRIPTION OF THE DRAWINGS

[0601] 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 paiterned 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 fest socket and shows the cover of the test socket in a
closed position;
FIG. 3¢ 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



FIG 8a is a front sectional view, taken along section |ine 8a-8a of FIG

5, which shows the state where upper and | ower contact pins of the contact
for the fWQR00s/0&BOT oni c device, 10 according to the pr@EEAIS2005023503 on,
are coupled to each other; FIG Sb is a side sectional view, taken along
section line 8b-8b of FIG 8a, which shows the state where the upper and

| ower contact pins of the contact for fhe first electronic device,
according to the present invention, are coupled to each other; FIG 9a is a
front view.of. DerBRET contact pin of a contact for a second el ectronic 15
devi ce, atcording to the present invention; FIG 9b is a side sectional

vi ew, taken aIEiGgG sentekplodéd prespeiti@lyicf oﬂ-’th@comt foptthet firet algptrenic deder. act pin
of the conta or, the second electronic device, according to the present

i nvent i onacco’i%f”éto ﬁ’@é’r?sgmén‘fefl fit sectional view, as would be viewed if taken
al ong secti on BIGN® is 2 @Rnl Gdwdf afr liper OhtactpinGi fiehontact foeths tiadt elevthatie upper
and | ower contact pins of the contact for the 20 second el ectronic device,
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I nvent i onghe kiafe whird dppkSand 16weleofREH jitilthadotact foﬁihelﬁirabmﬂ’@mﬁedéwan line |
Il b-1 1b of FIG 1l1la, of the _upper contact p|n of the contact for the third

el ectlPoni @Gﬁéwgé%the%ﬂt@%tlf’% A Roupled ISt oPfyention; FIG 12a is a front
sectional Vi ewngag, Wauldf Qah\ame‘maﬂ thiden GRISE RecBbR e 908 berd, saviidandRa 30

of FIG | Ib, which shows e stat’e ere upper and | ower contact pins of
t he cont athe stfatwmlteraethe tipper dncdeloset cantdct pideof thecontast for dharfiyst eledhpic dedewnt
i nvention, are led to each ot erHeéG 1gttﬁrlsa5|de sectional view,

taken al off§° Edé"cgt KR HoRUD grefou ghd shows the state where

t he upper and Fioned is aFrhbeiewRf 8BS u erbd;tﬁactpmtoaatcoﬁt@cﬁ foihesetdridrdlecebsict r oni ¢ WO
2006/ 041507  PCT/ US2005/ 035593 , 6 device, according to the present
i nverd®i ondevieeaccrdpedethedraselintie®: FIG 13 a is a perspective view of a

contact for el@gtgpn 'a%u%%\éétfo?ﬁl VAV 18Gn URRE SecA 1ihOY66b OPPIG 95 tof BRMdpPer €aCh

having a V shape, accor to the present invention, FIG is a
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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 elecironic 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. 124, and

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



FIG Be is a perspective view of a contact for electronic devices having
upper and | ower contact parts, each having an A shape, according to the
present i WRMIOHMBIF| G 13d is a perspective view of a cBETHASROBHIS593

el ectroni c devi ces having upper and | ower 10 contact parts, each having an
A shape which is pointed at an end thereof, according to the present
invention; FIG Be is a perspective vigw of a contact for electronic

devi ces havi ng upper and | ower contact parts, each having a rounded A
shape, ac [ ' [oTek LS a perspective view
of a contgeﬁcgf %rgorgﬁl té glgﬂ)?%%gg%‘f%gegﬁfgvﬁg gle(g{;?f)ég‘rﬂ%%aﬂ’l ower 15 contact
parts, each halGniBads a pemptetvevistwaye cotiict Foriesciyoiintedeegthadng Bper pHbewsT |

o0 ke S SRSt RO T bl o1 10 o shov

onrc evi Ce, according to the

present i nventpign]3thik Eperbiativs viewwifa ortect fdrl cligirowdit dedoestpeing ippey actl bwance
of the contact for the first electragnic , 20 device, Ogcc%fa{?gg%&ﬁo t he
preseAt i pRAEaSE Pasts; eaph mvingsy Vishang whichyis peinted af ends thereofiag P8FEF At i ng
di stance gf.hhe 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 fHf. Ecdet pempactivevicwes a comast fr¢leaigonio deiess iawss Hpper pRAIAYFON,

are nounted; and 25 FIG. 17 |s,.an en d i iew of portion "A"
enci rcl edcqﬂﬁcgﬁ’ﬁs’ef%h V%%%éﬁpﬁeﬁ%g?ﬁﬂgg%%@e | ON Herei nafter,
the present i nugniidieapeispedi®e teawiabeatiadt fordiichbhic detibestaiing eppe atdlotee
attached drawi ngs. A contact 100 for g first electronic device according to
t he pPesesrutachrazisgasinhaning anyd shapy whichds pejaigd Bté‘lncﬁﬂd\%i‘qr?f’f’r%‘fc%rfj@ﬁé%ﬁ‘?o FIGS. 5
t hr ough 8@5505{&6@055 a perspective view of a contact 100 for a first

e

el ectroni vice, according to the present invention, FIG 6 is an
expl oded per spE6t i3eds wpewpafive iewed ategect fg@lwenie Hevieqsheyingwrroas) owes07

PCT/ US2005/ 035593 7. el ectroni ¢ devi ce, i resent i nvention,
FIG 7a i%0”23"??%{33\9]?Ewa%?Hnﬁegﬁtha@g’ﬁf %%&é%ﬂgg%gengﬁﬁeﬁ%&dont act 100 for
the first el eckiGOMmGs &patkmRiivende® oflh Bentdcofdr bRctpsrds devticds hueng iygrer atdd 1Gver 7b
is a side sectional view of the u

per c ngact pin 110 8f t%%t con&.act for
the flfr st casastpartsriach hayang 2roundedcd sion ghicd 1t printed Al AndihRHACEHATEIG.  8a
is a fron '%?L- Lew to show the state 5 where upper and | ower contact
pins 110 glﬁé%%% 0 ttlci\?é contact 100 for the first electronic device,

accordi ng to tH6. pebibrire viowe mhichrshova pescmblyof 8y contaetfotithe firs electsaméc FI G 8b
's asi dedevice, according to the present invention;

FIG. 15a is a view to ilinstrate 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 elecironic device, according to the

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



sectional view to show the state where the upper and | ower contact pins 110
and 130 of the <contact 100 for the first electronic device, according to

t he preseNtORW¢EM8IDN, are coupled to each other. 10 AsPERARAOSHIFPES. 5
and 6, the contact 100 for the first electronic device, according to this
I nvention, includes an upper contact pin 110, a |ower contact pin 130, and
a spring 190. The upper and | ower con?act pins 110 and 130 have the sane
construction, and are coupled to be igned in an orthogonal orientation
to each ohibfionicHiGoOMLANGARR m@bicEil dhehifbonl FIANTAR: PRGH AN ARlupliitolhsipOSed
at an angul ar &lsp dcenent -0 nety degreés about a Iongltudlnal axi s of
15 t he copihdd® opthe contadt A0® &s pedfirsttedectroma tievice, ecnotding toghgpreFmbinppilndrifis of

h h he, hook aJ
al ong ¢ ot BRgEGERORAR vt o oF Sermepbt Bt o PhBY BTy BB AR e o

resi i ent qhicasicoerdiph e pibiehtiinientibn, M@ BaGy & froft Retedel vewinddwethesiatebet ween
t he upper and | ower contact g ns 110 and 130. The u&)er apd | ower, cont act
P

pins 910 where wewer anclogienenngastpiny 1 Fand; 184 0f the cantagidd sbejectio m&opper

al l oy thr br, o FIE SE QY A€ pi NS
110 and 1 %b%én &?mgr{gﬂécpﬁnesﬁh%ug%g%&Hﬁ?ﬁteoo%:agﬁta%ct pins 110 and 130,

whi ch var secEbriabhiiyo slwvetha@hte@wf@cb thg gpprey and owertontast pins $1Gangi 13§ odthe.
Pr ef bl t t o pi d .
GHAE TV L R

ends of th@er. contact pins 110 and 130 are sol derabl e. 25 Further, as shown
in FIGS. 7a and 7b, the%ﬁpper contact pin é}lo ﬂ; des a V-shag cont act
part 1911, two Aupewrin Bt Pwag §nke gansach 40D fo1 the fushs eﬁtrB’HB?e"l“i%a PHiEOshaped

cont act ihvehfidn, %96‘&&9 taﬁ uapeP Bdiltact PRPSE, 4 ﬁa@r eon%t ﬁnqem aﬁ@ @qﬂﬁgomol €nd,

which is shown I n he structure and function of this enbodi ment
have bee nupjssandl lb’!EdT aostangommbl Ouanp @30 hmrﬁhmmeppnﬁﬂllm@n, Pal@ﬂ/@@ é@uPl‘th@W maybe

illustrat Iht nt a T 0

ong ¢ uai Aomed o et D08 e Bn? THERRRORH Atk BR I DARlY,
parts whi gdhiat nﬂvsmﬁrat Spangiak hhs%m@ﬁtoﬂr@ma@gmﬁ bigout a Amgitadihdlaed of ur f ace
122 and a hook 121 having a catch surface 128 are rov ded b\éplgrotuberant

portiléns BecaHKtRbL E’Hhéﬁ‘?ﬁpéﬁ*(ﬂo a petipgeqntachRins JAgePASPITPTRe (IACEPERI®Ear t s
119. The I
pot Usgolr 6503t ﬁ?ﬁ%“%? GPbGite Eﬁ"?ﬁ%‘é‘“@ B Mlpiradiids O SRS TR

by the t \Asprmgagﬁ provigas & sesﬂl:bﬁt bizsing menobdr adicch is fibeshevsr e predeteogineddres | ve
novement g glcontact ins 110, and rther a second channel 116 is

provi ded oje VAl "lnld81 N agtl?lﬁsntjﬂaﬂlfiégel ectrical contact with hooks
121 and si de mnipggﬁanauwvfz@@eﬁtaaml1dedncby3mardpmahdeabyr&mﬁu@wﬂmrmadent act

SIZ § b ézf)\(,)ve egf q-ggger Sal%gj? trllnqoucgg %Irllergtallnet]édlv?roltllczlirlsg al‘hg ;1%232% gaTh T)? gle%gntglpt pull.;hﬁ 0 r!l f ess
- and the thickness of each of the contact pins 110 and 130, which vary slighily, 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 fimction 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 iwo 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



bottom ends of the second channel 116 is equal to or |arger than the

di stance dl between the inner ends defining catch surfaces 128 of the
hooks 121 VP 24068480%Asti ¢ parts defined by the tangs 119PCERIS2W5635PESponds
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 catch surfaces
128 of the hooks 121 10 of one of the gont act pins 110 and 130 contact the
bottom of the second channel 116 of the other of the contact pins 110 and
130. The u r d | [ 198 I iakd bed
above ar emg ‘c"uopfla}"gl rflgape%c‘%%ron%tﬁ%%? égééi%e\%nn%%?%é&agifc;ﬁ%& g%’%z%ﬁgglgﬁ/
noveabl e & gladd to\afod@elative: anehizaraf theldvatact sins 1 Monk ek sFuritr, ofseesmd chinnehe

contact pins 110 and 13 t d he.catch 15. f th
ooke. 1251 Griggridgt i s OpBciivr ndas mrrols el et MR HOURER 0ol T s
def i ni ng QpRNGrAesihRiRAWREHIRMSlof @hothéi@oMatigin 190. t he contact pins 110

and 130, thus preventing undesirable renoval of the contactB#ins 110 and

130, after théThseatondchannakl 16hes apgdetargungddrathy JO8 aekmsret ReBVEREWO ot her .
Further, { t ' [ : pal to
each oth e?o?t%mz%ﬁ\smgftﬁg ?%é%‘g%%% ]tg?\ %s% q’f’%i‘? %‘Shfgﬁlc%g‘gg"séﬁt‘%ﬁﬁ? ;elegfﬂi;vgﬁggn d one
of the twaneepiaddfinpigratch irfaad] 283 tha teoks &2 offie dadtinpard elinehby the dags ees

about the longjtudinal axis of the contact wt es of
the two chife ¥lichgPmesPex toR gBkuts %ﬁ?ﬂ&?ﬂ?&ﬁ%"ﬁgﬁ"{%ﬂrﬂggﬁ-ail?%shwnﬁ} B U

el ect ri calonuORhash is BENBHRANS e BREHinABD B tatgttdui ficcs 238 of the heoktsi@1 hooks
121 of one of the contact pins 110 and 130 are_biased toward gog@?s' des of
t he B6t t ombast of the corteeminsdif Ark] 301cpptagtthe hettam plthe seyopst chapgel & 4 PLIEE OfiFhs
110 and 1 d icity. That is, the elasticity of the two

el astic (ﬁé%%%oglgacﬁﬁlgg gir%o%lldgtég' by the two tangs are el astically engaging the
bot t om sur f aceTiefuppasne ddwer eontan @msdf 0 vkl IWhmnstoict:d by escHbgdidheye arehe

probability at ope_poi nt. of .e | de nt. surface f oks
123 of offdri i Fﬁéﬂegﬁf’&éfhwgﬁﬁ%%éﬁﬂd %@(fhﬁag’thf Wogfaggetr?l%%&ectgr? %I(E:&?Dﬂ\l;\n&t h one
poi nt of each HidaWad ookd B21 FOn®bOME B&ad Birk he0 seTIBIdrchiopped by itkGanh t he
ot her of the contact pins 110 and 130 is maxin zed.., Thus, eight side

cont d6t ssurfaeasd@8 pbthedpolesi2] sagregsratororuripsrel ¥/ whisthis PEVidedionIbPPSIoRNF5 1 30
and eight sidewal | I WoXe]: g to the,

si de conté\%ﬁfm ar‘ﬁ’];%angéis‘%%g%%%?]%%}a%%gﬁ%&ﬂ?e??gfh@ggrﬁcﬁ?%&%l?ﬁﬁcg%iﬂgt her at one
Or nore ppeidntiag anddsinatie remoivaliof iegohiaet pid 10064 020, 867 tROTNLS2p0s1 UBBBI03 9
probabi | i t¥ of contact.  The cotgt act 100 for the first electronic device,
accor di nglithavspeenicsyRipd oot €8st ruct ed as described above all ows the
upper contact mRihed #2 t308¢ohtaR plRWBD aEPTH(REE chipledls Be bohdgoadlliy eachlotet,r i cal |y

contact each other, thus efficCiently transmtting a high-fre uencg % gnal
and &0  with respective ends facing in opposite direction and one of the two contact pins 110 and 1

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  ofthe 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, cight 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 comresponding to the side contact surfaces 124

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



5 relatively large current. A contact 200 for a second el ectronic device,
according to this invention, will be described with reference to FIGS. 9a
to FIG 1000240641893 s a front view of an upper contact PETAIS2005/08559%
contact 200 for a second electronic device, according to the present
invention. FIG 9b is a side sectional view of the 10 upper contact pin
210 of the contact 200 for the second glectronic devi ce, according to the
present invention. FIG 10a is a front”sectional viewto show the state
wher e upp@& &Bﬂ?hggﬁﬁmncontact pins 210 and 230 of the contact 200 for the
second el cPron Cc device, according to the present invention, are coupled
to each ot her .TielcGntadiQIo0ifsr the Sistidedmoici domiab, asiading to thisdnventen, spagiactedpaer e
t he upper ,and |l.omer contact pins 210.a 2 f the . 0 r the
second el 4%5F% F@§f§&88§ﬁ5%?gg&ﬂﬁ#%p Pﬂgﬂ@%QQ%Fgg%ﬁﬁﬁ?%ﬁgﬁ?%g%?ﬁgre

coupl ed t geRAEdIyRbIREH cadhl dlathits dTHYIE@E/ teansh g a hill flequigiy sighatahd axi s 208.
The contact 200 for the second el ectronic device according to this

i nvensi onrelaylydrege auent- upper contact pin 210, the |ower contact pin 230,
and a spring (QQbn:3ROWH Jor a-ggc%ng RREEoAOGEvide OB rdf2Rb 8F$ inRédiRn 4@ RNd 230
have the sane construction, and are coupled to be orthogonal to 20 each

ot her. Théessyiredrvgthpefevinde® G e% tbiFGt LObi asi ng nenber which is fitted over

a predetermn rea bet ween .t he upper, an i 0 and 230.
Since the sprﬁﬁ&‘g m@ﬁgmigﬁW§gﬁn5@5£ %Fmﬁﬁg“éggﬁﬁa&ﬁﬁégﬁégﬁfgéﬁééice
accor di ngefb@ronty c‘!%vicia,rh\é&ﬂ&hgltb {18 Brebdift ir@ntonC GG JbLiS hiside sedtidnflwiest ofthe as t he

spring 190 of the contact 100 for the fi rst&?I ect_rgni,c device, the spring
wi || 1ot weperiecdact piad 1P af decentpct RAP &rghe sseond plachigpic deYich, A°FERE BT cont act

pin 230 O%regéﬂ?i CAMACHIR 082 §O frdd SeiB AV wPlo QRS ALY sBate FBUL GEpRGROIHNT T O
this invehtron has the same construction and function as those_ of the upper
cont act poontLing AHY andiA3D obthe cdentarti20e dorited ssepnddestraris devipe idenerdng torbe | ower
contact pin

230 will b it.ted. herei . copst [ j f
he. opper PRERT BLESP S s D RN AHTabIO 300 o herona e TR ORLER T

devi ce acq@edidinber dnblilGwirtyanitipaR 21eeRd 280 dfahsairact®0t hote sabnd Hectuymixer
contact pin 110 of the contact, 100 for the first_ el ectﬁ nic devj.c except

e
that 1& hofleviges grcpwliniege fhscpresert ipyeatian,gre qoMpled 8¢5k othra slidabymeveableclosg i n

t he upper - Ri.0: . Further, reference nunerals 211, 212 and 213,
215, 217,th%§:¥gﬁ§%1&8a812%?39.221, 222, 223, WD 2006/ 041807 PCT/ US20051035593

10 224 and 225TiofcoflaG 209octbe sesmbelectroaipisvice ewbydingtotthis invertiandaclpdasthe; 11

117, °t ho. Benthcoptist bprdoupa oo Pngg i SRS AR PR IR hok
121, the iRt kst fik b ormdbiad hatdiBe eanetabingtioh,aal afpablipléd b betdithogombto -

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 fimction 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 mumerals 211, 212 and 213, 215, 217, 218, 219, 220, 221, 222, 223,



contact surface 124, and the rib portion 125 of the contact 100 for the
first electronic device. 5 The correspondi ng conponents have the sane
construct Y9 2¢k@41807ct i on. A contact 300 for a third el e@CAEIRYBEINPEe,
according to the present invention, will be described with reference to
FIGS. 1la to 12b. FIG |1 | ais a front view of an upper contact pin 310 of
a contact 300 for a third electroniclgevice, according to the present
invention. FIG 1 |Ib is a side sectional view of the 10 upper contact pin
310 of the,£anb3sbr He00d Qrefisnalrblpblively36 o QBhtici AN 16 8, trabpRbd bitguliond he
present invention. Fl Jals a front sectional view to show the state
wher e uppéer2 sdd13,chwesidevails 43, thaytomssufae: Hidthe Bodyot18; fhe elaste past 1180 fist t he
third el ectroni evi c ording ta t e ' ' coupl ed
to each oftigpel ilf_q,%xe\@fgg’lgﬂ(ige F&?gg‘érg?cﬁggzdﬁﬂe\/?ﬂ%%l Sbl{s%(g\%% 223’33?%5?%6 wher e

t he upper cqui@t dPMes 12805 daBé ripposion 105 afttle Sdflaco 10 foe thedirttaddctra60 dévise. t he
third electronic device, 15 according to the present invention, are coupled

to eadh oThrgorrcsnopdingPompRIcRi B e P CRITUCHIRPIG HBTIY axis 308. The
contact 300 fof .thg: 56 fofl s BLRELSABHIE ddRY, G8cophfTotheBrebéht idveMidnWaTES ON

i ncl udes the ‘upper contact pin 310, the | ower contact pin 330, and a
spring ( nddscritedwnith.refflvacanod@GSalid to LYwer contact pins 310 and 330 have the

same constructi.Qon,, and_.are .coupl e . ot her. The
spring 190 (n&?ggk%ﬂﬁ?ﬁpgr?FWPeﬁlg%%EmQ&%ﬁé%g?@?ﬁ?ﬁggﬁééggﬁgg?ﬁgen t he
upper  angediRWRIde?i08) adcindinE fsthd plksan thva@in. BIG.CA blihesidpsdotignal 9Rwolf thehe

contact for the third el ectronic_device accardin o.this .invepntion has
Che Saie Bt Pibd | GAREAF GoTtiar 3N K& HerBEE SRR deSicaretordsd 6 B bRt o1
el ectroni ﬁlvgﬁ%h.cFI(%.EEQ}S%&@Q&;CE@&IMM toRRdw BR sBESEhdrb 8fpdr AndiRbk@i tonket €i n.

25 Further, since ower contact pin 330 of the contact 300 for the
third el epins 3K anddaQ bfiae cagedPE9 fiy thegthird plsctioniceteviconponerdingie the prgsent

constructjon and functi,on a hos f - : ' wi |
be descri BEEHE %Woupifgq?is%c PL i E[rg) (%?3 F%esyﬁc%\%enr&lglo%n%\gh Sh%hﬁhgé%emg{e be
onitted hgeebper aldPwepsEkdctsink T0 AMd300AHeicomaa 300 fier thphér ekontrBedeviien 310
of the contact 300 for the 3Q third ef &ctroni de]\é&?ggr accoi;dia%% othis
i nver$i onageaninierio the@resgptdnyeation geecoypled faeagh ger SRAPLAROVEEPIS 08 U5t ¢ he
cont act 19&%$&ﬁmﬁQ§S§%iSt el ectroni c device, except that a hole 316 is

t

forned in ace o e second channel 116 defined in the upper contact pin
110, and the CBrtcentacif308 ferttbpthirdwidcenic davice agcarding teithis inveniion sludenide 325

and 326, so tha n i art 320 t 41807
PCT/ uszoo%?@é%@%ﬁ\?%@l‘@ﬁhe f??@f ?%’tae"gP%%%’chS ﬁgﬁ‘?‘%‘r“?%}g’%} e%e&ﬁ%%gal s 311,
312 and 3ider Sokibact PaS3 1033k9,338 Zve 1B dame3ddstrudiSn, ad dre 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 fhe 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 Eha:mel 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



324 of FIG 1lla correspond respectively to the contact part 111, the
support protrusions 112 and 113, the sidewalls 115, the body 118, the

el astic pa¥P290694180he first channel 120, the hook 121, 5PCRAIS2NSI035FE
surface 122, the channel contact part 123, and the side contact surface 124
of the contact for the first electronic device. The correspondi ng
conponents have the sane construction,and function. The contacts 100, 200
and 300 for the first to third electronic devices according to this

i nvention,; per and | ower contact parts having various shapes to
be suitag?]g%&irgac%%n?l%ended pur poses. For exanple, contact pins 110 and 130
may have upperFushef, tefwence comerdst311pHi2iand 383, 33h.P8 1831 WB2G H2baER Havarda v

shape, as,.sh in FlG 13 # t t 2 may
each hav e32214 @\@‘Mg% COhTR ﬂncﬁ?s%gﬁﬁetl}é%qg? éogﬁf[l%ép é ﬁerlg%% ,Suﬁg%hs@%t;v\%%lnﬁm% é%

13b. Upperiznd sidewslts ldonthabbdypBrst the ERSticepatk 119 3thandiyst ezaincli@0ethahodk Mape, as
shown in FIG . 13c. Upper and | ower cont rts.104 and 134 y -.each have
an A Shaptbefiing ﬁ“&fa??o]izﬁt@acgﬁmi@oaﬁdéﬁﬁal%r@%g © SI0E00, ﬁﬁ@\i‘i‘rﬁgﬁe @@f 3d.
Upper andgdn@iefor 8@ Hrf Clechatit 8evi6d T dortaporting @aidnetidsedhd amaded A shape,
as shown in FIG 13e. Further, upper and | ower contact parts 106 and 136

may each ¢rmsleucsion enshigeetion. shape which is pointed at an end thereof, as
shown in FI G A3f RNOVRe inPyt 1 Gird ERVERES deviddS abtBREg @Nls | over
contact parts 1#%3?0 fs&vtge%gg%%%%t he}r%teﬁgbrtl c{lﬁler a%ove-rrenti oﬁeo_l shgapessto be
sui tabl e ?10entibhmap]ichaqmampbmdd6wmonﬂaj:t@atts hayingevagidusdheptsitp bakuitpbledemect ed.
For anpl e, .one of t cont gct parts a tact structu ri bed
2boval oS o GHENIE BhRT Pid 10 o8  SEPARPa R ubH el Puft? (GRS

necessar Ypartsh01 sheBasyiaéh &R hiRRREY skipd, ds@iern BATGat3a. (fifesanttywhecodiaétl er ent
fromeach other. The assenbly of the contact 100 fqr the _first el gﬁgroni C

devi ce acesidPhand B2imaearh et b shaps which Aspainted alpnds thaeeet @5 shogdp wil |
be descri @t g%ﬁanaqwér%ggcéﬁar@h 1443 1 QactlaFSan AdBage ok oWt B

assenbly o contact 100 for the first électronic device, according to
t he presetic. iUppernil dowerEpniset, patth £04qmdi 134 b9 @adhchaie an Adhapesvhielhis poigiadrat

contact pin in a directi an r t r ct pin
130 18 o FoREATE ErbrEr ki R wiBEk ol g DS EEmAPLEC Ve
to the | ouBe sGORIECH shige, d3hodh FIG 1 Ye. dRgihes Sppar Bnd lowfer aomtdcapats Bandipper

contact pin 110 is inserted into the spring 190. Thereafter, as in
FIGS. 8a hifm®track hveggpwided dnibaps Wiichispegmiedsat ap gug eeeo s FiovpHa Ff@-%@hooks

orovi ded a1 5 T B0e o a B o e e peer T on
in the seciberdhatthnswive-nicatiofedishapes tales suiteile &y therireper@®. of Th ebiediyfo be he
| 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 inventic;n
25  constructed as described above will be described with reference to FIGS. 14a-14d.
FIGS. 14a-14d show the assembly of the cantact 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



assenbly is conpleted. At this tinme, the spring 190 is conpressed to sone
extent. Accordi ng to the intended purpose of the contact 100, the

conpr essi SYORPY06ERISET the spring 190 is appropriately desP§RA$2005835583 t he
efficient assenbly of the contact 100, that is, for mass production, a
contact 100 having proper dinmensions may be used or an autonatic assenbling
machi ne may be devel oped to maxim ze e efficiency of production. The
operation of the contact 100 for the fitst electronic device, according to
this i nvg&h&a{?ﬂinmogﬁohﬁ M8 S&ORI 8hnhd)196 8Fthk v BOMEer gﬁm'oo NedrehRtRod will
be described wth "10 reference to FIGS. 15a and 15b. FIG 15a is a viewto
i |l ustr at essemblypegompisied.di st ance of the contact 100 for the first

el ectroni c devj cardi th t. lnv o) 9. FL.G . is a
Viow to i1 ust PEde BRI L B BRRE R ok bl Ofco B G R il ® O,
t he fir st pepestof driconEevifosthe aqamediondoics of the spyigeldOnid agpropeiatelyodesighsd. The

| eft portion of FIG__15a sho the initi tate of assepbl.y of the nt act
100 181 the {Ferde seeRaaRE BT soninct o e AR e R i FRESGADT o | e
right porhiey Rbpdr ditmentidas HAPBSuded 8r abhiAdBatihiBEn NG nfaomhemby BOQeveRbed he
first electronic device according to this invention is conpressed by a

di stance ®.mpinizedhe effipiereyoharodeiiicact 100 is operated fromthe initial
state of asseryyo,shaifloffle biifact 16 1P e BAIdidRB0 lefibCaccbrtidh ki@ State
wher e operation stpoppl ng surfaces 140 0f the upper and [ ower” contact pins
110 and 1B@extions whith sasfendddighrouglisths hbowe-mentiohéd méthbd wilhlee depeitett voth

di st ance econes e Xi operation distance Smax. It is preferable

t hat aI@he ?Eeé?”ﬁg?%%'égagﬂ’gggg)e seventy percent to eighty percent of the
Maxi mum oper atFion 15H is baieto iMi@btetal @peaiiPdibtadct Of i cohta@d 0D forthéfiist ce. 25
The exanpl es of using the contact 100, 200 and 300 for el ectronic devices,
accor di ngelegroniclegicppgentding ip thepressnt nyepfingy ardidCa $5hyis asisvhiod!laphdtrdhe wi 11 be
descri bed; el ow Witk fRHe0GaNE Gt (R fol el elbfirorid GvidGadcSrdthe 18 84 Onal
vi ew of amt est s%ﬂce&et E%%I&ln &V\ﬁlcﬂmtu{%:}e coPlt agt 18 f%r é%vécf?gnﬁcgstdevi ces,
accor di ngpregent imgengioesent i nvention, is nounted. FIG 17 is an enlarged
secti.gnal vi ew.,of, .30 .portJ <AL encir.cl. in FIG .16, . sho in ElGS.
T6 17, "wherredsR BaBR pHRE 5o SR BBl ol nr B3 BRI 00 Relie™ |
test ed usfirgeleii@nizidetite a@ortifcioshid B¥entZADwhile 0 QightQyortidradNIGN] Ja sHewvd Bes,

according to this invention, it is preferable that upper. and | ower bodies
27 and 285t#F Wi thecantash 0ot the fisst elsrirortt dewse2eesdiog osbis imerfiesss005/ 035593

13 compressed 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



seating spaces 403 and 404, contact hol ding stop shoul ders 401 and 405, and
contact protrusion holes 402 and 406. A plurality of the contacts 100 are
recei ved MP 2WE0#B8T socket 20. Preferably, the contact PEEAIS2008D3%P3 t he

| ower contact pin 130 of the contact 100 slightly protrudes fromthe bottom
surface of the socket body 22 by a distance S 1. Thus, when the 5 socket 20
is nounted on a PCB, the contact 100 i;g conpressed by the protruding
distance Si. Further, a protruding part 111 of the upper contact pin 110

protrudi n&a{nﬁg)éﬁaééé@ﬁy@ﬂ?ﬁm bt BAdRY stp@hadadne 015241495 sad eb@edt i gneont act
with a termnal of an elecfronic device to be tested, especially, a

seni condubelexr402@nd 40@%@@% of the myntacts) 100 argeeceivest ip i 163 spket Z& ont act s a
ball shaped | t

time, the soc k%tgﬂco\yér %Htf%t é%?rg]r‘ gg%gywﬁ cQJta&Eﬁqgg Otfﬁg c'c)f;taét lggtslel%m%'(s)nt act
pin 110 ofrotrivdesCmnt the bott®in sirface ofithe esckeichody 22 hg 2 disiescafb eTIS& whan the

f bl [ K h _th
i <1 oo soektal el G Pah, BPEiss 0 5 Gilpledft o AR SRR EARENLY",

above- ment i onehyieX iaBrdtndBRpgaatll DBf Wk aplwnealt&mmlmqmmamg mmednppg to
anot her exanpl e of the use of this |nvent| on ag) act c|opl 15 to
a single PWQSbe@(ﬂEﬁﬁW§?§ igelegtrigcopiastiyith & £ gicg o % that it

i's possiblge§ %S [C,tar geﬁadolntiu&&fthctke?é;ﬁﬁ tocncap'h ﬂ&tﬂ}@ttudﬂgwt doRieRLivan nmay
be used as a co tac for a battery charg terninal of a nobile phone. As

such, t hestepet laat 2, o’thlctlhsﬁleltmmlpﬁmBMtyDeI &r Pothig tme, agspckepgowsder i bed
abov t he ese ent s, 20
capatPe ofBrrRE Bl Prif BBt Berbi £ ke lacElAF pAfbEs e BES
contact piistahde S2. |10M©feferﬁlﬁlﬂ tc&ﬂHSIgﬂltHE ted%lsmdldaezq suchitat t‘ha mﬂtmmprqsmavdldmcaa
contact for electronic devices, V\/mch educes tg?ﬁ nunber . of .conponent s,
thus enhaRkiSPiheramict i seFnyParosRde Fi Wé’e?(?’i%lf abBY%’a'ﬁ%ttonﬁﬁﬂt n&}m

addi tion to. afchekdiegspmes production at |ow cost. Furthernore, this

i nvention provides a contact for electronic devices, which is variously

usabl e. That iButheneccoudingtorangiagr esemplecd thegise obthisanyestian.desontast lﬁaPPlteést i ng
sem Clgndu%taosr lec§0v.%f c%ﬁﬁécﬁ)'ﬁorqagﬁﬁl%ﬁ %&“? t%gxgﬁoérgarsl ththgtrlﬁs okste &T0Odi ment s

of tH& presente | nvention have peen iS¢l 0se ustrative purposes,
t hose ski tleadcdlly cbhlﬁecaP(EBMIol eactagifere Thistievenhian mepbé waed asr dérftact &triadatiery

addi tions . and substj ut| re possi.bl.e, th partin fromthe scope
and spi ri FhA5EIg EM0R ile gonedlAsgcgluﬁ}éé]tF‘i H?%%EW?%W%
2006/ 0418Qs¢q PCT/ U82005/ 035593 14 WHAT IS CLAIMED IS: 1. A cont act for

6| ECt roni ¢ devi ces, TTEI’I Si ng: an upper cont act ? COITpI’I Si ng:
As descnbed ove, 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
23 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 varions moedifications, additions
and substitutions are possible, without departing from the scope and spirit of the invention as

disclosed in the accompanying claims.



a contact part having a predeterm ned shape and contacting a | ead of an
object to 5 be tested, two support protrusions, and a body; a | ower
contact pYYOeYGIH*B87t o t he upper contact pin to be ortho§6WAIS2845/085683 upper
contact pin; a spring fitted over a predeterm ned area between the upper
and | ower contact pins; 10 the body of the upper contact pin including
inclined surfaces and hooks provided ,9n an end of the body, and two

el astic parts provided to be symmetrical with respect to each other; a
first changehaqakicieginirptiRe two el astic parts, and providing a space to
allow novenent of the |ower contact pin, when the |ower contact pinis
coupl ed to the uphepntactForcdeetranic dpyipes. egmprgingecond channel defined in the
body of the_ u .aC 0. to accommopdate hooks of the | ower contact

pi n therei%ngﬁgﬁ&ﬁﬁgpﬁﬁﬂ%mﬁ%ﬁgl'contact pin is novable, the second channel
bei ng i n el ect ricakactpmt lmvingv frédehonksd amge sidleontstinge lead of fragteect tf t he

| ower _contact pin. 20 2. The contact . for electronic devices as set forth in
d aj nri, mﬁ%ﬁ@gﬁtWﬂémgﬁgéﬂ%nw§ﬁ%ﬁﬁ FbH§% a predeternined depth, with a

t hi ckness bet wegRwleveonbRt HiaRoeslestohe fifpr coneropifl 1€ hosiRigond tkaeequal to or
| arger than a di stance between inner ends of the hooks of the elastic
parts, whi BPPeEeMiEEPBhds to a di stance between channel contact parts, so
that the hooks % @g%uk@wragﬁ)éa%%ﬁ{ﬁnea&e&e&&@&ﬂh@u bQMo®kr ddiacbecond
channel , when t é’ upper contact pin is coupled to the | ower contact pin.
3. The conpamst for electronic devices as set forth in Caim1l, wherein the

contagt part o h er contact .pi.n.is S f I hapes,
i ncl 3§| ng a Vv S\{t}gb%(?yo AR acgpleI%'f C 1?@%%%?%{%% %ﬁ% heoé%rsﬂ’ rt8 ﬁg?(gof, an A
shape, a sbapeermdlofaic ddWind bwo Slastirgiafts pebvitked arbeayythnidnddabaith réspecdunded A
shape, and a rounded A shape which is pointed at 30 an end thereof. 4. The
cont act f oFaBIOEr oni ¢ devi ces as set forth in Claim1l, wherein a shape of
a contact part Qﬁﬁf&ﬁnﬁé?\&@ﬁneﬁ%?ttﬁé;ﬁwowlﬁﬁégﬂé' idagsontink Pk hiuRf the
contact part of the wupper confact pin. 1 5. he contact for electronic
devi ces asmweménd pf the laweCicaitast pin, when thedowdarsontasioin is spumed tophgmurpsr
confi.gured s hat _the contact part of the |lower contact pin is sol derable.
1gont ae?n%fc%}me?nedct roni ¢ devices, conpri sing:
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.



an upper contact pin including a contact part having a predeterm ned shape
and 5 contacting a lead of an object;4o0 be tested, two support
protrusions, and a body; a |ower contact pin coupled to the upper contact

pin to be or o) he u . contact .pi n,, an spring fitted over a
pr edet er m ne%hgge%ﬁ%g{%élﬁaf%@g%ﬁb%ﬁ a%ﬁeg%?rﬁiélr%lﬁ% ’a@ﬂerglﬁi OV the body
of the coptaer pia édoadiguret Bo tHacthe@bitgct pasd dfMRSloSief EERE pANS sd1@84Slepr Ovi ded  on
an end of the body, two elastic parts provided to be symetrical with

respect to C ther; a channel defined by the two elastic parts, and
provi di ng a%gﬁgg%lﬁ CB%%‘?‘TI%‘%OH SHEWCOBPTIRE | ower contact pin, when the

| over  c@nippedtcoptadt pifi iSuRhEs cdack Bart HIARE a pledcRRHNES thaBk Ang @Nd @ hole in
t he body of the g{ﬁ)per contact pin to accomrodate hooks of the | ower contact

pi n®suchniapiEng 2 lsad phaeobieds fn brctestpd, Awo supporebeusiahs, Fide batyt act f or
el ectronic devices as set forth in Caim6, wherein a stop rib provided

bet ween t he 1qh@aIN@IntaRMEn chEpI&PloGhé EWEO&E%%I%E)%%&B%@{% the .%ﬁp%’he-rhe

contact for electronic devices as fort aim erei cont act
part ofcortaet pigpad 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 ApMhd ﬁﬁe(}] erB%HEIE gg %a%rg&,%nﬁ]eg%ég% &dgg‘”g‘d‘%%ﬁé%t shape, and a

rounded A shape Which Is pointe an en € contact for
el ectromist devices as set forth in Claim6, wherein a shape of a contact
part of the lower contact pin is different fromthat of the contact part of

th upper i . . i ¢.devices..as set forth
0% al m 6, Canegon e pepr Conte i M Aibe Rlind! SEAERINT DA HRAPT he |
cont acpnpaend of tht: bedy, dwe elastbnpas torpiided © ealualcatlabwith 28pdd to ddoh A cont act
for a ki ng an el ectrical connection, the contact conprising: a first
cont acg&ﬁf’n havi ng an el ongate body, a first end of said el ongate body
defining a contact portion, a second end having two spaced part,

| ongi t udi nahlchannekdefimed by teatwglashc plirt xh®pdvidivaya dpaceiosalliod, first end, and
at | east one fil‘éﬁt cont act Bj n . 5 ﬁquport pr ot uberance whi ch extends

out war FVFRRtLELRfaWsT cantachpiay whemihe 1owencontagt rin Isoiegpled de Figlupperext endi ng

tangs eaahethayiang a protuberant portion which

_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.

30



extends froman inward side of a respective one of said tangs, toward an
ot her of said tangs, said protuberanfg portions defining catch surfaces; a
second contact pin having an el ongate shape, an end portion of said

el ongat e  10llshapentais fora meking awelectttal endhection thermneact esmmrising: di sposed
channel portions extending into opposite sides of said second contact pin,

oo e e o B (o H R o ok B4 A G LY oFL AR BoRed R O 2 <

second contact pin an recel’ving said pro Brant portions of

r es pectdefipingrrecontict patich, aangmd cad bvihg avo sacet] prptongudindllyporti ons are
noveabl e wi,thin said respective, ones %f said channel portions with said

pr ot ubePidngdangs whichextend away from said figso gach@nd of least eng Brsteandacy Piont act pi n:
sai@ c i i i i LAl top surfaces
ani ohSppatBRACRRE whin S-S GRS A, 3k oLty ERNLILBANZ PP cont act pin

to prevent sajd second contact pin from noving from between said two tangs
of said firspiddepgitdinally gxtendipgtaggeensh havng aerotphesart portieg vehich east one
second Lahha j tcnr ' t rd froma

ot de- of g RopRilnHRRAlc o R RIARE Sy s s SR OR BRI i
suppor ttangspsaitbprotubemnt portdoss dediningicarh shifab;ng menber extending exteriorly
around said first and second contact pins, and between said at | east one
first contacgt.pl - : r sai,d second .contact pin support
pr ot uber anc(e\asfgdﬂarcégagﬁfl%h |1ré#'?§lﬁg&gegsc}%ﬁ% aﬁieﬁgpf) Oﬁggémggﬁpﬁa%pposite

di rnect ishayse, defining as@inthccend ael twosxtdriofy dispdsddtthbihnes portiond @génddagh and sai d
contact, . end of sdai d sagﬁond contact_ pin di sposed on opposite ends of said
first aMQopeeisdides ghiastiecpndicontachpinyspid ehymnel portipns sxtendisgt h in d ai m 11,

wher ei ndinki o) i t 0 furnt her
conpri g%@élgmgws glggggﬁ%ngﬁt %f%tb fapsi%ﬁ&ﬁ;t@#l%g Igﬁglgggdgﬁgﬁefﬁlcd}e ﬁ%ﬂrlgtﬂgcs)ir‘\ﬁd opposi te of
sai d emdotpbrrantgortiond ef fespavtjve oues yp axiéd thngpanth thaosagd protiboaht yordutendi ng
second _cont ac in.tangs which exten way, . fromsajid contact end, said
second ai‘:%‘?i‘?‘é%ﬂﬁﬂeg‘?’ﬁ“{' SHYLeBEE e 1A% ‘#S‘aé Cgé‘&%llu Bom%%‘fvﬁg Fa‘g PHYRSMber ant

ponsi OZboMHnﬁlihﬁéétﬁéﬂ%oﬁtﬁ&'ﬁiﬁﬂsaid%@éﬂéﬂn%tﬁh; a respective one WO

2006/ 041807 PCT/ US2005/ 035593 17 of said second contact tangs, toward an
ot her of said sgcon cont act tangs, and defining second contact pin catch

surfaces: safd Pymet PUEoRsAR saiflSprond cPHgCtRb deiiRg stop purfagesyshishd fir st

cont actngigd s6ARARR surfRRS bF AMErafY GGid ks dbh%cplﬂﬂ@é'gfe@mﬁissiﬁ sBQlai ons of said
first contact pin, said first contact 5 pin channel portions extending

| ongi t GentActipis fremaneviegiframriteeatsgiddivo sarigd o€ sash fest eordad 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 opbosite 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,
dgﬁning two spaced apart, 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



of said first contact pin, wherein said first contact pin channel portions
are adapted for receiving said second contact pin protuberant portions of
respect i v&VQAWE0H80Lai d second contact pin tangs, such PREAUSIHPE3HEEond
contact pin protuberant portions are noveable wthin said respective ones
of said first contact pin channel portions with said second 10 contact pin
prot uberant portions in electrical contact with said first contact pin; and
said first channel portions in said first contact pin defining first

contact pi Pf Sk PRcortiHohBEE Mo R ISAIRALE o BB PscB &6 B R CAndRickniagt ch
surfaces of sald second contact pin tangs to prevent said first contact

pi n from neacongcdntashpibeatplesniasesid two second contact pin tangs. 15 13. The
{ act i ; it . : ; { act
contact as se %?c{ ﬁl@héot%ha%ﬂég%\ﬁg% M&Eﬁoﬂg??sggseh'ﬁrrércoﬁw pﬁ?&ﬁﬁ%lcon ac

pins are aligned suc angs first contact pin extend in
an opposi t portidhy extdniding ifito oppasiti side potiant ofpeidtfirggonthetpin st fiet cogacti n whi ch

said second, contact pin tangs,extend fromsaid contact .an ] aid
first Scont B¢ mergwseé{fngﬁg é%gﬁﬁ‘gﬁﬁlﬁra o1& b’faﬁ Elﬁ%sn(&tsgﬁ egdﬁlﬁzrﬁ%kpd tely
ni nety degpeaid firsPehnBdl sinSAepRA s Atsh 6éntat Pinahahielp@tidd dronpteddomal  axi s
of said first and second contact pins. 14., K The_contact as

. : Hasgt forth in
O aim 13, wiseivEEsaidarend sprjact PiEnretuperpRiPorions alespeptive s Aneld 5569 ons and
sai d opposi ' r ol bl dohtastpif prohelanPhdtiGistre SURGLRNt I al |y
i dent i cal f{’)ﬁ%czkge%%gbngﬂ%%tn%gdcst%@%@n 0t ang%, iallfsa)ai d agﬁ%nne[ p%_rt i ons and said
si des of s aiiflinseriongpecivrtonct ofjshid firsteoptac minvetiaynel portiogs withsaid sespadt pin as

o B i BRI B bV S S ogRegpr L o o
whi ch extend t hgaugRkt Sahskl bogioesinahidshaitadofitactpin defohingersrdnzontiastbp pi ns,
respective lsalr'faces 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.



