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 wio fobgosesd7y of Flower Mound, in Denton Countypctaxassnosdzbi ed
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 electronic 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 Weon 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 semconductor IC 1 of FIGS. 1 ato 1l c. Next, the ICI is

el ectrically connected t p ’ uch a state, the test
socket perforns the test%m‘ggTﬂbegkL@q?miﬁ@‘é . 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

(called W%@ is positioned under the ICto be tested in the test
socket 2 udes an upper contact pin 31, a lower contact pin 5 34,

a coig spri ngnaagmaﬂmzahgcbymﬁienoifﬂ@H@g@lmc%zmwar@mdésﬁéﬁeoﬂmmﬁp&ﬁ act pins
31 and 34 to g{event the renoval of the contact pins 31 and 34, and has the

coi | sprifrRyvesYlquneieDenton Goraty; Trxas, dinifed Plefes 9f f@etishe cont act pins 31 and
34, thus allow ng the contact pins 31 and 34 to nove in a vertical
direction. A copper alloy material having a rod shape is machi ned and
gol d- pl atIRCHNICHL FIEEDUWE THE INVENTION

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 presen{ 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 3¢ receives a ball grid array-type
semiconductor IC 1 of FIGS. lato le. Next, the IC 1 is electrically connected toaPCB 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 laich 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 Wavicogesse pe shape is machi ned and gol d- pl at egrgssdsioigos wo
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 contact pins 31 and 34 are stopped by
t he narrow ends, thus preventing the #5 cont act pins 31 and 34 from being

renoved fromthe hody 32, neral |y, .it, is.preferable that an electrical

C omat of ORI 1a5 of A comenine) Cract Vit posi e SRS e TCa: TR Toa T o nner
surface ahetdiRrpody 32 to the | ower contact pin 34. Since the electrical
signal flows in this way, the electrical signal transm ssion distance

becones short Astshern ingfleie fdbe gonvendional cpitept 80 éwalled e prgopiwpepasitivned wgler
Assum n ' o o | d 34
and t he i Bt o ¥R (B ATh WA SRRk 3RS, b (PR T ok ot AR
not f$ ow 34hs caibdpring 83.laady bddy 1t THelbouys32 duhomidshibd e cepiactmins33 .and B4 thi s

case, the signal tra i ssion di.stance_is increased. .Cop uently, .. the
cont ot oGN] o B pet T ot RS G, SPRHE L OHTSh eimHide
contact Hhslidiryb @Rl BARbH find 1 b3k, thiR bR dodtliPhs Pl anking (PREVe B2 is 25
| arger than the inner dianeter (0.3nm of the body 32, and the plating

state of veHisabbwgsti@? is poor, so that an electrical signal is not

satisfactorily tr ] . n TS

Further, as t eéog@%,fag}# hﬁ%“?@%ﬁfglg 35‘% J;S%ﬁée\gg?ﬁ%%%f%d%g@h rI%% %@qﬁ%ugaé%%i on is
caught bk wpenardliewaaohiacitpingi 3 and 34. adithdd thediody 8D nhmdfactized thdough the
deteriorgtjing electrigal .contact . capacity..30 Further, the conventional
Contact . JTnEPORTERT S F AORBRGHIC] HBLCEHAAIEE mPe s s Becinsdgilar er nunber
of conpongntsiated And HRtwb botset Pink Bi &a 34 400 RSEANPIaR A HS LEPONLBhhoddtBYS

productivity is |low._ Furthernore, manufacturing costs are high due to a

| ar ge andHie pife provading Hiehgdines: KSnbymuatiyshaia a8l pf the Pingspooswss sokat 3

SUMVARY IP—gtl r , ' ' n made
keepi ng i(ﬁn{;ﬂ- nd 0% N%t(%! p?’gt?ﬂ léngbr\éos%)%gbﬁl r}ﬂ]r’1tg§1:;?2?1}0'[VJ héeﬁ\é%?iilﬁos %Vlrg?&ngg[ﬁ‘g an
obj eti ofcotthe pprsé4 end 34 fivmriteingemhevet] droprtbebelly 32. cont act for el ectronic

devi ces, capahl e fficLently transmittjn el ectrjcal signal from an
upper contact %Ie%er%;yn_f%ds %re*eﬁ%%@é’ﬁt%gﬁtpcﬂis .%ﬂ%gle@?taﬂ O HOBIITWEpr esent
i nvent i ORohiSctiph FArAMuge thd SR kiRtfke dQhe BIdG L hPMNe fowwk bbRES pin I istkeRdUCes
t he nunber of conponents, thus enhancing productivity, affording constant

qual i ty, chagictisignplAlaws indys way, deprlectisal Sgnal Eagsmission 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 eléctrical 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 contéct 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 elecirical 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.,



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 conywcioedbdisgyas a contact part having a predet er prigd2@mbapeand
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 pin to be orthogonal to the upper contact
pin. The spring is fitted over a pretlet ermi ned area between the upper and

| ower contact pins. The body of the upper contact pin 15 includes inclined
surfacesSWﬁS@Qmel t uberance portions extending fromtwo

symretrical t apgsy; ﬁﬂ&%@%ﬁﬁy&ﬁ@n Ris HebemA@Meepins irtaint Ma ot roibmst i C

parts which are s W th respect to each other. A first channel is
def i ned bycutdis it it priangrs, 2pd e pljeat gf the weesent yventiongaiorsovideAIcoH6 PHes a space

coupl e EBHOHE drsfsah crusaiogeE Tty pehihBen 1AMl WP EONCR \BRRCB! L

20 ofy thginqga%w@@aﬁtaﬁ i, 0 acconmpdat e hooks of the |ower contact pin
therein such that the [ower cont actaﬁin IS vabl e e .second

. ith th
channel bei ngApsiherobiset ich PressAt B¥EUQR tSH° RE Xy if‘\éfmeetlec%rﬁf 484%Bur f aces
of the | :ERRARL Bt of BfinpRERE thik RARAGIg ?ﬁﬂu@iv&?,&ﬂi@{:cﬁﬁgndﬁetdntd epth,

with a thickness tween two bottom ends of "the second channel being equal
to or | agoaity,ahdireabiziog sipsspredubdenaiddw Pasher ends of the 25 hooks of the

el astic parts Lch corresponds 10 i EF"E@ ARshins 0t act
parts, so tha °\é\@’é‘fveItlhese]}?f’?'%'gné%cgsdzéf?nﬁ%ag%éie?ﬁég%gﬁc\égfggrt e Iov%g cont act

pi N @ENt dffer dorfhdd Pins & Iovae Corddet hiand eemiig. Thbappee bontashpin hahecantgsepartont act
pinis coupled to the |ower contact, pin. T? a%gv&thﬁ a&ov.g gbjects, a
second cbh‘fl%&wﬁeéﬁe@%f&s?ﬁ?ﬁa&da‘@W%gaileéldﬁ RGOS ghl per cont act
pin, al atchB}c@Lﬁt(ICgl oRFhdt gtolsiiis, ah @ bHBR erhedOWdr26ihtad pih 18 asupedaont act
part 30 Ing a predetern ned shape and contacting a lead of an object to

be t est edhe wppatcoisst pamto betcatf)pgvalio dherupnen conagipis UBFEPting el eYSds, and a
body. The_ | ower. cont i N I t . U i

or t hogonarecesPERET fipir R BB ot 168 sBulilpine! RRELoGRTA ol dhiccis

pr edgd er midheids McRadreiire ind leksfifeed Byptotubmenceqortioas txtgiding froevdody of

t he upper contact pin WD, 2006/ Q4180 CT/ 005/035593 4 includes inclined
sur f aces SHARCHIGHREES PERYIHREANSP }9% S‘FKIB‘SF%%SG g%%éasgﬁpg%sd‘?'l}‘féh %r(rgom t wo
tangs thalmBheMiviith fe¥icb 8%l fneP.aA st RhAMENE defirRd bp e ywoRing: mabidigt h

respect to each other. A channel defined by an opening between the two
el astic (vao tlesticantts, pnépiotises aspapaioallow regvemFlab thsiewer cortactpie ¥ cont act

5" b ovi ade S couReRng SPriie Mg sPRHRERE A e RE Rt Ok IR Ryt e
hookgo of of the upparebntag enhaoinmpilite hotkls of thatowdreohtantein theeinaeth thitrthd lowabvabl e.
;I-E g r ZEN? p c<r31i1tgct E))Enoi\s/ ilznc‘iﬁgblg,evgi&e Q séogfd c mﬁ]géing &deletc ecalhcgln‘c%cti witt ok@hndid Nt €F
contact surfaces of the lower contact pin.
The second channel has a predetermined depth, with a thickness between two bottorm
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 hereof , @ Aosbape, a shape of an A which is 10 poi nt edcipsdidsesded her 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 part of the upper contact pin. The

| ower contact pin is preferably confidured so that the contact part of the
| ower contact pin is solderable. 15 DESCRI PTI ON OF THE DRAW NGS [ 0001] For
a nore corprdesanclinerbyustaegsand Boaks provided by Brofberapl RFHQNS AxtspHng Fm AQ BRBhges

thereof, ﬁé% j 'é'@a\{“[ g?éir?d é%ﬂh@tﬁ&l’% L ééfe%‘n:{ | Rt Qfert Ak@RndeD
conj unct itgélt%\f/rm&{l theellagtéc nﬁ nyi r?g%%)r W ngs I n \Ml:n ch |9| Gés 1rt hrougl"l 17
whi ch shodefived bioansopesipg bétwednathe twocdastia partst and ebdddsasnice to efbow mevenmmtief

according,to the present. | tion, as.set far elow, 2 .G ,lLla,is a top
oo of "o fowter PRy eEheteB it Begpolr b BEHRY el o ° L e
of the bahrbviBésiadl opédiay mithdiebds 0fihe apshi cbi@iict bl to adcbfamokitte heols dfeetlonervi ew of
the ball grid arraﬁ-tyﬁg sem conductor IC, FIG 2 is a top view of a PCB
whi ch i s (eataelarinashilst heleve seutpd pBriemevaleri cal  correspondence with a
plurality of 4 i QY= 1 ductor 1C,
D5 G 5 a i argspREBPrlAREbeenl B8 D P e R T he ¢ est
socket in an diherontpgirt dithe uFpeSonBist pin isselreed puimdivatidugshapks, andlusing s¥cket

and shows . the cover t.he .test socket .in | osed_position, Fl¢. 3c is a
Sect ; onal RGAAPE BF T St Rabeed AEFGh piof m A BT - BBt hbhsEi iz ker T
an 30 opRteDGiah eathefb(Ga retiniél A sip@E tahabkyinGed A 3y whichis péin®d anmwpat | onal
contact; FIG 5 is a perspective view of a contact for a first electronic
devi ce, dB¥8di ng to the WD 2006/ 041807 PCT/ 1152005/ 035593 5 present
(ventlon Fl Gho s oPfediA Mﬁg‘.t&eﬁ@&% ia}!lgaif(isz)‘l’éf&ﬁblir'&ﬁ‘fe?é%a@hﬁﬁ;tmﬁt%? the
first electronic vice, according to the present invention; FIG 7ais a
front vi ghe ahtahpaippdhe wppmt motacigim The lbWer covtattaan isfposferaibip confrgutedesh et r oni ¢
5 devi ce, accor i n eft]ic‘) 1t he tioresent. i nven ion; FIG 7b is a side sectional
view, ta %coé]IaSEEf“‘sEéqS‘ﬁ’eﬁ ORRCVRIA 5i50ldFrables * 74 of the upper contact pin
of the contact for the first electronic device, according to the present

i nvention;:
15  DESCRIPTION OF THE DRAWINGS

[0001] For a more complete understanding of the present invention and the advantageé 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. la is 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 aﬁay—type semiconductor IC;
25 FIG. 3a is 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 socketin 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



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 fwosioogbdasdyr oni c device, 10 according to the ppepgRboosmisesy i on,
are coupled to each other; FIG 8b 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 the first electronic device,
according to the present invention, afe coupled to each other; FIG 9a is a
front view of an upper contact pin of a contact for a second electronic 15
devi ce, SEHERATEI4S t he present invention, FIG 9b is a side sectional

view, taken a .gri§t§1ﬁ2§p@5aehiﬁ§f§%&ﬁv%emof!ﬁkQbm&afor@ﬁe fibie144RBAE de@Nt act pin

of the contact e ‘'second el ectronic device, according to the present
i nvent i oraccorfihgYo thoprepegt mvenrtomt sectional view, as would be viewed if taken

al ong section_li .10a-10a of .FI G 9 i C wheee upper
and | ower con?idé‘p%ﬂﬁ %go%tfv}?%%fa@o‘w?g@?m?%mt(#éﬁé%% g%@gtrillg%glgtronﬁec devi ce,
accor sli ngiekige, lab@rdhe®ans picseneitiveivn;, are coupled to each other; FIG lob is
a side sectional view, taken along section |jne | (b-10 FI 10a, which
shows the staftwinds dsifhecctipib VieHn B MRS SE‘EW?P;E‘? %17‘%8?%%'? et APEEt for
the secongdnelit SO Gomlel 8 maAGREHIOM®, dbSanb 8 A prdsli aehy; are
coupled to each other; FIG 11 ais a front” view of an upper contact pin of
a contact for FiG.t8aiis alfrehtscttionnl vievd dakice along sestionclins:SaiSa@f FIG tShwhish slasyst

SN b e e Evndes uodr 3| et ot g e st o B BleBRGEREAGON || ne |

lb-11b pper contac € CO or the
thirgpel %&drﬁlﬁ%t‘otﬁeyﬂemt ineeahgirs goupledtihieachotReNt i nvention; FIG 12a is a

front sectional view, as would be viewed if taken_al on tign.line
12a-12a 30 ofIGE|%is aSIﬂﬁf*BCRmaéng’h@lﬂEi %%‘E@PE’%@‘%‘@%@%&%&“@ RS
cont act pch@ﬁat@@vh&}a%ec@@&aﬁﬁi 169&r cbi¥get pldiof fhe 8hR&d TRThEfidENbEBnic @6GEEE, di Ng tO

the present i1nvention, are coupled to each other; FIG 12b is a side
sect i onalacedrding tot thi preseant bivgntmcare oeuplddiecachiotherb of FIG 12a, and shows

t he state whe the u r.and . i f GO for the

third el ectroni ‘g{%ﬁ%ggélvé%ﬁ%%/%é%%ﬁ%ﬁgg&fglt%%\% ce,&grgrggrdi ng to

t he |p§ esalvice,Avendih@td, thepRseditipbdtibnf 0 each other; FIG 13a is a perspective
cont act

view of a contact for electronic devices havjng. u | .ower

parts, each h&UFY i%a ¢de frgpenal 3w it ’Ztgcf'eft}?gq‘&gg'ghf%fﬂ%gﬁt\,\cﬁg}‘?;upﬁ% 13b
i's a per SPRGLEoMhEWnBct for BRNEARN ofcBkonfd RS OREGARIE S 8 Prefdit iventipper and
| ower 5 contact parts, each having a V shape which is pointed_ at ends

t her eof , accoFHp.i§eisn fons spatiend view, enverld beriewed 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 sach 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 elecironic 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. 12a is a front sectional view, as would be viewed if taken along section line 122-12a
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;
. TFIG. 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 13c 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 weembé/ensorFl G 13d is a perspective view of a egii@tdoshsses
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 13e is a perspective view of a contact for electronic

devi ces having upper and |lower contaft parts, each having a rounded A
shape, according to the present invention; FIG 1§f is a perspective view
of a contdssicepgrordngiothopirrentidyeion, FasURd ihEh ®BfA | ower 15 cont act

parts, each h%}fdﬁn@a% iﬂ&h&?%e%i%%o%&t?& di&1BRt Bt BebsdhviapussRdaddnewaof |

according to e pre Invention, FIG 14a-14b are views which show
assenbl y whiatiperis emthdeving oV shape, beqosdinglo e presenidnvesion,ce, according to the

present invention,,EFlG 15a.iS.a view ' . : ' | nce
of the cont actrpjl(?‘gP bfsl‘?'ep eﬁppfgt{ve&e&? r'on P%:a& f%]{)él%?\?{ligtg,gwg%gl %?jgé g%ﬂe?%l@h‘g&a
present igau@ptpafs) eadhli@ving 21 dhapawltick W pointdd dt aststiairenf) dveontimg itnihapepek at | ng

di stance of the contact for the first electronic device, according to the
present i'AVEEA®%on; FIG 16 is a sectional view of a test socket in which

the contacts 18k R S PREGivE SHE SIS conBE TN GHcRBnib QediBd hRvias 8ffer kuiMewEd on,
are nounted; fg%t% 2% Flﬂ(gpéﬁﬂl is an enclogrged seccti ongl Vi ew %?wgorti on "A"

enci r ¢l econtactfpl, edsh. haviDE T sBEPDESORIIRTY i poEent MEVeni®ENT| ON Her ei naft er |

the present i Lon wll be descyib i RRTE : e
attached dr avvi% x(gg%dﬁ ab%eﬁ%pg(gfvefg%v ?f:)armg%ﬁ figrs%g%?{élgtdgg%%é{ aglégi{lg%? g%%:lg?f%iljiqng to
t he pgeseaphtabtPeRs)bhddihaving kn BeshaROwviteise poined abal end théredf, scedrdingnethet o FI GS. 5

through 8b. FIG 5 is a perspective view of a contact 100 for a first
el ect r oniREeSgREVIEBUMccording to the present invention, FIG 6 is an

expl oded per spegtisy g avl?e?éﬁfeafveffvt@v Sonbop@dt 309 ckBhic UbAcdsitading W2 BBbRE1807
PCT/ US2005/ 035593 7 el ectroni c device, according to the present invention,

FIhG f 7a i®nﬁa¢cﬁpannte§0hikewn_gﬁrmdafbﬁéhémo¢wwding tptha PIesent Vel cont act 100 for
6% si de sectiGar S rEiEPfive RERNTHshal for IR uBiE S oo AMER W RPmd o, T

is a side sec he u cont act contact for

t he {5 r steogla@giaiQBhdh hatiey heeundad Achaliervghidhns phietep nememt] tharecdrctadipg @l G 8a
is a front sectional, viewto show the state 5 where upper and | ower contact
pi ns 110 BaRresesHm¥ieKe contact 100 for the first electronic device,

according to g 125935 M vieWsaRiOMowdERnbO R ohRCERE the Tidielectraaitd FI G 8D
e e dedevice, according to the present invention;
FIG. 15a s 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 illusirate the maximum operating distance of the contact for the
first electronic device, according to the present mvention;
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 elecironic 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



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 presewo j00e4ikd70n, are coupled to each other. 10 Apcshgvmsiossséd GS. 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 contact pins 110 and 130 have the sane
construction, and are coupled to be dligned in an orthogonal orientation
to each other. The orthogonal orientatign is wth gne .coq{actﬂgin di_ sposed

at an anglteapPniarepeesawriting tothenrersahntratone £10-aBduA ot UG APRALOHR s of
15 the O3 0 offitbontied ihﬁriﬁﬁﬁﬁﬁfsﬁﬁgctﬁmﬁ%{/i@& aEQRRE Lo the Presehli@vélien, BEds of
ct pins ha t he ned in o

t he cont Vi ng ooks are alsoalig pposite directions
al ong t he7h ipagidt sedtiomall viawi of thefuppéreontastipict10 of His contpetifarihe 6ot pleetpnes a

i I'i ent, bj asing.. which is. fi . er 0] bet
e pperdeila RRAPE R gyt chofio e 4B GV B 05, L8R Do v
pi ns 410 amgh dp3lr @dSowéredhiaachidayt 16 af 1 0aifitir@ontaci1ee forrhdtst déstohiccopper

al l oy through sheet netal working, The shape of each o contact pins
110 and 1dsgiceapeprdingtorthe Eﬂ@??é‘%&wﬁfg"oéa*’éﬁc%‘l’b@ﬁ%ea&% ﬁthalétan%ﬁé%i ¥R Hifd 130,

whi ch v ars%ct%%{hﬂﬂéu'; ¥% shdEnAGRE %}14%9 the li&&n@ IcWAE BdntAPEbb 150 AAI30Gf thee.

Pref erably, e contact pins . _ 30 and the spring 190 are plated
wi th gol ccos@etdd0 far thefinst eleatronisrisviem eootding toithspressnidpeantipagre eoypled taegack hat
ends of t contact pins 110 and 130 are solderable. 25 Further, as shown

in FIGS. -and 7b, the upper contact pin 110 includes a V-shaped contact
part 1d11, two ASUREE In FIGSE 5 tsd &) fise cbd@etandl fok 1k firsirddecarotio dyvide] 8ccoiidieg t- shaped

cont act art 111 contacts a ball-shaped |ead 2 of a m ¢conduct Qr 1,

whi ch i s 'SHéRiTH, elades 2 uppReosEril {iBes lowse PWP%%@F“{C]HF ﬂl&@&hﬁ@nt

have beer, g&%ﬁ%&% cb*ﬁﬁd\?\gintsﬁ?o WRPEO hatOBL Bfde Bhfirubdbh, hipwR¥SIplediiBy Maybe
ted With the I ower

illustra contact pin. 30 The bodY 118 includes two
| ongi t udiaighddyin ex beingpong otiamigtionlio Sachivitlich Ehetasthdgans! erédniation ist Wil @lcast i ¢

parts which are synmmetrical wth respect.t.o o i surface
122 and cé’nﬁgt&%n%%ﬂosﬁ @iaﬁan%x\f‘%rﬂsgkc%ﬁﬁ%%mﬁgg ?eg%%ﬁ%\z}ilﬁ%gh %%16?%9 fber ant
port i{oNs taxtRdt fif, With Repeentd a mfting a6itadt bia. Thagpencafis o thgodniet plhabdving part s
119. The catch surfaces 128 are, pneferabky El nat,.b%éﬁmo §$06/0413%7

PCT/ US2008¢ basss org alsg ahggedii opsosis dertiariatas teonapdpal gtz i die o384 dhef i ned
by the t"%iﬁ% g%iﬂrsﬁﬁérér%siﬂéﬁbiaﬁﬂgnﬁﬁl%vﬂﬁ&l is EittSPER 2 pRodBlchiived #bat | ve

novenent contact pins 110 and 130. Further, a second channel 116 is
provi ded Hetwaeh&ehpder and Sywenaontact ping 158 281 180el ectrical contact with hooks

121 209 5L 15RREE AL AGRRORARY| 5 D OBy Wil QRO ont o
d2 bet weesT chmper 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
‘ahook 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 121w@f0bf)esigd7astic parts defined by the tangs 11Bcthkigekiosesy esponds
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 contact pins 110 and 130 contact the
bottom of the second channel 116 of tBe other of the contact pins 110 and
130. The upper and | ower contact pins 110 and 130 con_struc{ ed a}éqdeicri bed
above ar enaydbewpbber shapasadhfirstrdharns! 10 isdefingd bytheregelagis Pave L Bhanddoydss v
noveabl e rel ative t IQEJ [ k Hhelt he
cont act ﬁliSﬂgceh@l?oévn%la%ggm%pée}ﬁs?éi[‘)ﬂﬁ% yt*;%séladg%lgﬂggsﬁgrﬁ%aagécgﬁﬁ% of the
hooks 121116ngaeviog ia tiktbedy $ 18, kats id dablewleatical sogiact with ddoksri 2 piel $3d t i on 125

defining an end of the second channel. of .the other t he contact pins 110
and 130, OPWB%tW@%E‘Hﬂdﬁ‘gbﬂﬁg@éﬁaf‘égqe%fapgthﬁr\fﬁma‘étfpl? F'r&ég'cont act pins 110 and

130, after thencQubArinaRhd131644R a cterndided\@ipth. DERMhiclaKR Ebetvzeraed ot her .
Further, the two contact pins 110 and 130 are coupled to be orthaogonal to

each ot héwojtom20dswiftie sceandebuingkl 16nsieauakie onlirgenthep pditamcrtt EVPEI%Nd one
of the two confact .pins.l t 'ggit,@(yéﬁngﬂ YiHegrees
about t hé™% Sgﬁ%?ﬁ%Fﬁ%&%gfagEquigﬂg%h actlﬂ\;lvclﬂ?ﬁgélg%% ct to t}%g&lot hge‘rJ of
the two cap}width @irspohdOtoantstdde betihen duatiivh guntrak pwitsi18At TeusowhenedhtBRpchs

electrical contact,, because the channel nt act, .parts , t hooks
121 of orfeniget PithEl0ds FYuR, tﬁﬁﬁéoweff@ntﬁ‘iiiaml ’ Pgatﬁtf%%ﬁﬁsglégﬁr%e%g%ﬁ 1glpdes of
the bet t QR ofhecReePRts F1PRAS50 ddacPthe bBRorRbIBE scbondéhahind 1 bOOT tAeoth@i ns
110 and 130, due to low elasticity. That is, the elasticity of the two

el astic oféevenisctpi® iJPevd €Y by the two tangs are el astically engaging the
bot t om surf ac ﬁ‘gg L@e?%@]%&ky t?o]ntagtgg% @TO é}x@??:(?&%@@@teﬁ a3 U6cribdlf D&Y are t e

probability t ne pol nt 0O e contact surface 124 of the hooks
123 of ameplef otdaeh aba] achowh MEFIGS08aumd 8b30idaldy inevedblsotlaiive teone atheni t h one

int of h_sidewal | s .1 0 i ded .on t f th
Poher of the BRSO bovld 131 6T aneipt Bsor ot f sRGE e EORRREH i’ '
cont agt  SirdRE e88 dde Rokk 121 LReksg 4 2dp Qlrfch €17 Whick Bipr@tdedpnntd pbitndad 130

and eight sidewalls 115 of the second channels 116 cor%ﬁfgﬁ)n&ll ng to the
si de contdzfiting en tradefgha segondghanrehofdheetheriof e colastpins MP et her at one

pr obabi 117810 e b e B L e e,
accor di ngi30Gatdbesn bouphsdtto each odenst ructed as descri bed above allows the
upper onL 2 S B0l S g SR B L A e Ll
and 89  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
i. 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



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 |wénoébimsePa is a front view of an upper cont agEtiisthoddsksei a
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 el ectronic device, according to the
present invention. FIG 1 Oais a frofit sectional viewto show the state
where upper and |l ower contact pins 210 and 230 of the contact 200 for the
second elpechabidify of cg@teétce, according to the present invention, are coupl ed

to each other | ' B8l MBS Bisshanmibd) eorktradied asvher e
t he upper andT gb\%%tac%:%%%%@e%fﬂgg%ﬁ%&ﬂzggcof he csont act 200 for the

second eldsdribedibvva bllaeheeppencntcthingla sdthelopeesnstct pindhioisthly ar e

coupled to each other, sljdapl veabl e along ,.th | udinal, axis 208.

The cont §iﬁ°tr§6]éy gagfact ‘F?@ﬁle%ﬂﬂgﬁﬁg’@t?yoﬁﬂémﬁﬁ%g%ggg%gé%g%% !) is

i nvent i oneffiflHERS clignt, Upper contact pin 210, the lower contact pin 230,

and a spring (‘not” shown). The uE)per and . | ower contact pins Zbglg)eand 230
G

have the sane Acesmtack Aripomsec frenie deitce 4PoPHINE0 JHit MYYHHZI V' 320 each
other. Thc%sc%@%&Qrﬂh?%f%%%&%éliﬁ}sr.?%i&ﬂlémo@i asing menber which is fitted over

a predeternined a etween e upper and | ower contact pins 210 and 230.
Si nce the spriFi@ Safis 4 frentodewt aftan 1RPE comtact P2 19end @ ointedt 38Q fosasecoBdvi ce

according to this_ invention _has the sar Sgruction an i as the
spring 1Gteelpnic Aevics, Aty gltﬁéhefp('i‘?se‘ir.‘lﬁ%ven&i%}' gﬁaé%elgtars %)d(r%is%(% g%;ig%'g’? c;ﬂ[tﬁé; spring
willgot @Eer@%ﬁﬁ&iﬂﬂ?ﬂld oF 16k doatakt 200 TG R seddndRldcbeit dedteeotdlires thdiwer cont act
pin 230 of "the contact 200 for the second el ectronic evice acgording to

0]
thi's i nvemessarintragon. H&Gs H0reis 8 SRBtsPEHROPRIFINFRPY Heq SR VAR tFRSE 81%IPYFhe “upper
cont act pgoplta%gusfglﬁ%n%%éd ofifie aﬁg J0Begk thekd¥hd ibrofie AevibDhécRRRS tolhe | ower

contact pin omtted herein. The construction and function of
t he upperpresemtiahtipn, nrxb@pled to dach atbert HEE. 1900s £ Hde sepiéonal3ges dchaw the E&ter oni ¢

device according to thjs inventi.on remjn, t sa er
cont act p‘f’h‘?ﬁ% nger t”*'llfgi"g’(?lh‘fo fa[c% pl’@‘gzlpﬁpng? %beoﬁﬁ? %({nl?%F %@t f%%%? gecglté%lélg@r, OH%)? cept
that 18 hqle9ice kBedr8ink @ 1B GresdnhinPbdRe, B¢ cdpRdseenndtiehalidubly Mdadletiongd in
t he upper contact prn 110. Further, reference nunerals 211, 212 and 213,

215, 217,thelpaginplimgl 2xip@08.221, 222, 223, WD 2006/ 041807 PCT/ [ JS2005/ 035593
10 224 and 22%30LofldPood by YRR ORERSRATRhdind @ hib ettt 111,

t he support protrusions 113, the sidewall's 115, the stop surface
117, the uppelycohth® pin RED, dedewércontasttpinl2B9, andrrespfing Gt showahnEie upper,anfihe hook

121, the | nclings Sur73%8a 3P havt BE SHEBNStRE! A% aedBlibied e it
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 fumction 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 constraction and fumetion 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,



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

const r uct {w@ymoagrehig¢ncti on. A contact 300 for a third el getrrRiososeys ce,
according to the present invention, will be described with reference to

FIGS. 1la to 12b. FIG 11 a is a front view of an upper contact pin 310 of
a contact 300 for a third electronic device, according to the present
invention. FIG 1 |lb is a side sectiolfal view of the 10 upper contact pin

310 of the contact 300 for the third electronic devigf accordiﬁg.to t he
present 234 emt 3%5rof FEG.Ga comespad resgeetsyaly todha qoBtaghipagildly hoseRdtPPRE Y Fat o

sher e UpRoL AN | RUSH: AN AG! e BRASALO) o338, Pl RSSO Okor 1 e

third el ni ¢’ déevi ce, accbrdin present "invention, are coupled
to each qhiieel 126]Ge hddkbl dlstha imiidel sefotd I3Azhe diapnel contadipevt { e thetsiiee wher e

t he upper and | ogwer _contgct.pins 3 d 330 h t r the

third el é&?@ﬁﬁ?@”ﬁé@‘ﬁé@‘,& %lf?béﬁ’magé’?ﬁ't‘? Cf’lﬁ%“’t E{J%éoéﬁ}ecﬁl%%\?ge%%?%%?w%%é coupl ed

to eagh offiehwespbiditompiRieabive thlsaagcdndructibongl fudional axis 308. The

contact 300 for the third el ectronic device according to . this in gtl on
“%ﬁ’ a

i ncludes the Agepaet YOrferscthing plecten devise acenbipe loghe BEE I CHSH,
spring ( e%cn%?@%ﬂrefggﬁelﬂcp%&ﬂbdtg Ibg_wer contact pins 310 and 330 have the
uc and are e

same cons I on, coup to be orthogonal to 20 each other. The
spring 190 (n&1G.9haws) frim view dfed uppee cordiaghpindad ef mbantast 300clar d@itdeen t he

upper and | ower contact . ping 310 gnd 330. _Si .t h [l . t he
cont act feRCHPHB IFWEey ﬁ"%‘idg%[tf’ il}‘ﬁpéesﬁlgt\ﬁvcegn% rﬁ{}gﬁﬁds’ ?’gid€ ﬁcg&%il %lg‘gr?'? ?hg n has
the $aMe HARShAHG HIPTI 08F¢hd deRREH 100 fersihd thall elebtrdnlvadenion) @edrdib§ e thopretdme fir st
el ectroni ¢ device, the spring 190 will not be described in detail herein.

25 Fur t hénveniomddGt Hia it afient sseipmalctiepiashoydicstate Waere SR 8R! I8HEF 9961t he
third el eelyAnles SRV cABECIH BARE RililcBirddl @HdeOR Mol pRTEN

constructon ‘a ction as those of the upper contact "pin 310 that wl|
be descr iibegtifehrwouplbétodasicothgt FHB. 1@b it hivdd sebmaldew srthopithe 88 Wikl be
omtted herein. The constructi angd. function aof t.h r : - pin 310
of the cdhtdRper @@Bo‘f’?frco’tltﬂ‘étpgﬁ ﬁﬁiﬂ?%%eq oclﬁtferc(?ﬁ‘iaﬁt%gg3?@%%@81?%?%@%%10?11i S

i nvens i ot RERE B thd BreSediBivastion 28 Boudiedtth eactRRRE, shidbhaasveaple alohd theof t he
contact 100 for the first electronic device, except that a hole 316 is

formed i dongiiwdiesl 45is 30Re second channel 116 defined in the upper contact pin

110, and the i ide dcSor@itl to Hhef niinBen fnomdbals 325
and 326, sO t@?Eﬁﬁwgﬁ%‘ift"?@ﬁ;@%‘?‘?a%‘%‘%ﬁ%fﬁ%h% u?)per% Tontact WD 2006/ 041807

PCT/ US20Gipha3550& pirl31(pihe 194@ costac piredidethd arprinh@pt showhkr Bisceperdadral s 311,
312 and ?i%\?rér c%ljitSa(’)t pJBn%%’IO %%(? 3303k%a9ré th?ézs%me gozn%tmc%%a’ang Qg coupled to be orthogonal to
20  each other. The spring 190 (not shown) is fitted over a predstermined 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



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

el asti c p&yd 20bdBsséhe first channel 120, the hook 121, %Ppchthg0080kisoed
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 el ectrbnic devices according to this
invention may have upper and | ower contact parts having various shapes to
be suit abtie3ibis estendedt ended pur poses. For exanpl e, contact pins 110 and 130

may have Uppe@ﬁﬁ@,@glﬁelﬁgﬁgrﬁggll,@g% %jrﬁil 34913 13n¢h 81310, who,ah1,eag/BBaue a vV

shape, as shown I'n Upper ower confact parts 102 and 132 nay
each have324 ofFEhdpecontsmindirssppasively deitha comsant part hids hefsupnest pseiowions hl2and,

13b. Uppe d .l.ower f act t 0] V. hape, as
shown in élsérﬁ”lﬂ%. S@E%S?ea%%laq?%\k%&%soﬁﬁ%g%ﬂ%glﬁ {%Q{ fﬁ%@n@i@ﬁ%@%hch have
an A shapge iMdiieh sinSach 022 ek hatnel bordaet paci Bhatdand sidasnsiobsuntagen] 2AloGthel3d.
Upper and | ower contact parts 105 and 135 may each hgveéﬁ rounded A shape,
as shown 9omtaptfey the fiest elpgironigeevicey Hag corspOPghR Fo YR PERTE 06 and 136

may each o RHMERH.A Shape which is pointed at an end thereof, as
shown in ‘%F%qwl?) A thgugh not shown in the draw ngs, .the upper and | ower

contact parts Tﬂuayéﬂmtseloﬁh%{w@@d 300 frathet fygirio third clisBOEC ABRES SFEE IS to be
sui tabl e f génﬁélhhgmﬁa?’ ﬁé{;ér g %‘;ve?gon‘ri’:{%ksﬁaﬁfg élﬁxfain%@ar%gs E}laggsttﬁ G @hilakteg@NNect ed.

For exa contact pa ontact Structure as descri bed
abovep Whihlefdddhp@rpotds e Foceninglet cqneact pihakl Ocand dB@imapbive upperiaod lovesr comgact

necessary, the shapes of t u and | ower .c t parts I.fferent
from eaciPatpdeqnd 1 H@’hﬁgﬁaﬁﬁ}'@g? {hpRe, E%"%‘P%fn %ﬁe’or@?ﬂ%aﬁﬁéﬁbﬁfl@@t ronic
devi ce acgek GiNghdt192 kil Sadhmaodi i\/@?gpe%ﬁﬂﬂﬁ@ﬁbihtéﬁhﬁ&d@ﬂaeﬁ&&% svech iabtve Wil |

be described wth reference to Fl 1l4a- 14d. FI GS. 14a-14d show %ﬂg
assenbl y 1b. Uppereohloast canast pats Y0Band 1 33gpagagh hvgan & Heps: eeshowndREiHi ng to

the pr esenf, }@g&%& B%er Bkt %ar{srl‘ﬁél R4 lﬂg:naéfgéacﬁ Bavtlah E&es@aﬂé’ﬁﬁicﬁ R olnfuuaE _
contact pin inadirection froman upper end of the |ower contact pin
130 16 a dnondihessnf ab Homadh FIGHSdu bipper 20d lveee contichpartsd 0F erdil BsmB0eagle| at i ve

By S e Y
FI GS. 8a pygtnSteactHa®e WRRAHC.ARAAR twhihis fdifked st Anrae e s un shdwit ihFIGL1A6 hooks
121 of the upper contact pi,n 110 are stopped the stop surface 117
provi ded at a Alibeyghowmt sheregy tscrryinsy @%9/“@8@5‘95}/0“13? CcORY EWY?F@ © f])hﬁgerst i on
in the segRRGhHRAMREc-rhifidbd ikged B8 buikBRIFBthe PloPerfiddof ahRBjcetty be t he
20 clectrically 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 inventian
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 elecironic 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
_ I_ 30 relative to the lower contact pin 130 at ninety degrees. In such a state, the upper contact pin 110
e is inserted into the spring 190.
| ~ Thereafter, as shown in FIGS. 8a and 8, 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. According to the intended purpose of the contact 100, the

conpr essi gy fo06/6Qs0f the spring 190 is appropriately desip@rgshosfzssey the
efficient assenbly of the contact 100, that is, for mass production, a
contact 100 having proper dinensions may be used or an automatic

assenbl i ng machi ne nay be devel oped to nmaximze the efficiency of
production. The operation of the contit 100 for the first electronic

device, according to this invention, which is assenbled thr oug&the

above- merrpdsiagingd positpryin the sseond shamplid @ ofibe fower gomtast gieki0e ThEElRL B8, 15a
and 15b. viewto illustrate an operating distance of the
cont act 1%%)e btlj"gﬁ?%ﬁelﬁlfﬁgst el ectroni c device, according to the present
i nvention, ana\tlﬂﬁﬁim&,&be $peing 190 Ewoumresdeﬂmsour&teetetmeﬁccmm theopiendedi ng

di st ance of th ont for the first .el ect I.G_devi a ng to
the predBROSY ?1?‘? (iqé (FRIPEEP YO fOrE;0f eg?mﬁolgo ﬁ@gg:)p?ﬁtel [fe? ee%l" nitial
st at e5 of asse@‘@f the efﬁcieheasﬁeﬁm@afthae&mtco[oa, bt isf fof Gkssh@iibtian b ortsot 0@

accor di ng o this invention, while the right portion of, FIG_ 15a shows the

State whawEing REDSTHIMSRYONs GIYS SIS oF pHiGRARS eATTAlAg Maghis 8 B PPy t o
this inv istance S. Further, when the contact 100
is opera?gg;{a?fr?%%?t%l g@%ﬁﬁ%ﬁr%ﬁg?[gpof assenbly shown in the 20 left
portion of FI Ghedzmattcmodﬁstcantect\m@f@thﬁaﬁﬁmi@ctmmsﬂ@p?ﬁ, aerorling lgdlds 140 of the

dlo 130 h
PG 150, et Bronted Gree? RRele e AR R AR iB 0T "

Smaxi0 | t refRrepécch @@ 1Satii@lsH he operation distance be seventy percent to
ei ghty percent of the maxi nﬁm operati on distanc ct 110 is

used in pract f&&. 1525 arfgw & lﬁf}}'aéesmwpeﬁg%@sqap@ &ﬁcﬁﬁﬁaotllggf hd 300 for
el ect ronigecHeME ﬁ@sﬁce Q&:@Rﬁ% tﬂ%etﬁ?eseﬁthhw%nhﬂﬂ ehd F100 1 5H\RIaGAew & iDRGRALERS as
descri bed above, escrib below with reference to FIGS. 16 and
17. FIG Mﬁlm@mapere@tg fbﬁmce@f‘éwcmtaﬁlﬂ‘e@r thedteteconic Aewige esording e 81t act
100 for %5“'?‘9/‘ devi ces, according to the present invention, is

nount ed. i< an enl arged sectional view of 30 portion "A" encircled
in FI55 16. AShs bedvgortion dFFES. 15&6hc&vsdhéﬂut1a)]{\btaa oﬁazssmhlﬂgbfthnicmltate\wftﬁur the
especi al | onductor, 1C 1,  is . tested_ usi ts 100,

oD o - BB A et ink fo b inveBHeT g e Grenipeion Syt TaRou et

pr ef er ablsgiid Rikdre tHRREKtacAN 00 kRS firbIQcREnid devidithedddial td @ ihamtiosRC ket have
contact WO 2006/ 041807 PCT/ 1152005/ 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.
o  Asshown 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 wo dcbsod1gt socket 20. Preferably, the contacpcpakiooddissef the

| ower contact pin 130 of the contact 100 slightly protrudes fromthe bottom
surface of the socket body 22 by a distance S1. Thus, when the 5 socket 20
is mounted on a PCB, the contact 100 is conpressed by t he protruding
distance S 1. Further, a protruding b”art 111 of the upper contact pin 110

protruding fromthe upper body i st.an el.ectric .contact
with a t eFHngAPacss 4 %ﬁ@l“@éﬁ%ﬁ?"éméé‘rﬁ B Solnde ifiais 48§ aé‘@ﬁ EPW“S%“

sem condygiQind Q1d]406R@5Iﬁﬁfah%frﬂfé dohifts 100 ark F@elpé@hrm&hﬁ@odkarm contacts a
ball shaped lead 2, which I's the termnal of a BGA-type IC 1. At this
time, the socRetferallyehe oontacopasohioédwdewerisentpet pin 13§@fm?éﬁpﬂt?ﬁé091ﬁlwlycont act

pin 110 of 0 r tihd S

pr ef er abl L T%%%Pgn%%%% es cesogc Sga%gﬂ)dg&%tbp hatsgdnhéeg?gtﬂ}augz‘%%e%pﬂrléesm on

di st apce sofiktBRisabounttd onamca?.;theieenmﬁ\lﬁﬁ\iqcop@rﬂsmdtbym reolghhlgg ddarsehi. of the
above-nent i onﬁ2 ]gg;xr mim ..o era{ di stance Smax, . urt @ or? ng to
anot her exanpt&® "’UPF@ 1}iof e BRA PR PP%‘ O oS UPRLy 15 to
a singl e goayrphy £0RABES D B 1Plechiddontadd Wiklya RimmeMET aﬁfaleéﬁtﬁmﬁtﬁietrmé&rbeso that it
is possible" to  electrically connect PCBs to each other. This i nven}:ﬁlJl n rray

be used dested, esperiallsy a semicendyaier Kr | Refpiapg G 7 whspiptryhingpaphsgnipels p

such, thes6RRIaaY% Shich il fie lRKAR A ARYpBEC Y A BiStie, tSBHer ASveAPECT | bed
above, present ‘1nvention provi contact for electronic devices, 20
capabd e ohn:@feisses iterIClly s¢ thartbenipter ergtantpie 182 of the adntast Hifkis compyrasethbiiBper

contact pj.nto t.a Furth v el
contact fHYANSP g%t ﬁawrgfeaaﬁl}. 2 ggs,lg\/\tﬂ? i SP%?? %HCF o {he\{(ﬁ@er g?ep%‘%lrrdﬁ%%gcnt s,
t hus enhagieRDgs ME skitad: isdetshtpicent @\e@mmﬁmtmmw-mdmmemmm in
addition to affordi n% mass production at | ow cost. Furthernore, this
i nvent i orPPEieHYl ¢elance Smeint act for el ectronic devices, which is variously
usabl e. That ipSyndNR oGBS bnolRY cRBHSSUnd Qb oR BidiRldnabs, [ABkabSs hflicest i ng
sem conductor | Cs or various connectors. Although the preferred enbodi nent s
of thg prtes@mglerrwveﬁcqmnctma\weanbeqhtscnfsewrmfe@nmmors 50 thaksit is@pssikde ur poses,
t hose ski I I d i h j
addi ti ons coang l)écqbnn%t? bh%#@%?@%ﬁ@%% enhoﬁh}ﬁ P&géﬁg?%t%gﬁ?r om the scope
and spi ridha@fngtidrminad ¢ Lninobite fene. dAseichskeacdniuct didhia dmenranyiyhy vetiausiss. WO
2006/ 041807 PCT/ US2005/ 035593 14 WHAT IS CLAIMED IS: 1. A contact for
el ect roni%®Hevi ces, conprising: an upper contact pin, conprising:

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 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 piwo mosdigey to the upper contact pinto be orthogefgs2degoiddes 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

i nclined surfaces and hooks provided on an end of the body, and two
elastic parts provided to be symretrildal with respect to each other; a
first channel defined by the two elastic parts, and providing a space to

al | ow nnd@ﬁ%ﬁflﬁﬁ1¥%¥ﬂﬁb“$r contact pin, when the lower contact pinis
coupl ed to the yupp&hhtacifor CRAIARIdeRIcES, cifististhgsecond channel defined in the
body of the upper contact pin to acconmodate hooks of the |ower contact

pi n t her eiaa wpatvonthelpin, hempske: contact pin is novable, the second channel
being in electrical | | f G of the

| ower cont act 5f§3ﬁ§§3§53ﬁ%%»@%§F§%?§?g§&§ﬁ§%9@%%?@é%E%?ﬁﬂ%“ﬁ@ﬁizﬁ forth in
Caiml, wassdditvidwppecpotusiapmdelboigs a predeterm ned depth, with a

t hi ckness between two bottom ends of the econ hannel i equal to or
|l arger than a d& %W‘%{ﬁe%ta‘ﬂé’flb\%)élﬂgg%@? “’é‘?‘?ﬂ%ong"’fcgfnﬂgo ﬁ% Ogo%a?%ttﬁ% el astic

parts, whigfCQhhegmends to a distance between channel contact parts, so
that the hooks of the | ower contact pin contact a bottomof the second
channel, when tisprinshitadmaer xpypdesaming arep betwgembine grres h@WEHHRBI ont act pi n.
3. The cont.act for electronic devices as set forth in CQaim1l, wherein the
cont act yart’ of the upper contact pin is selected out of various shapes,

i ncl wling a V shetpely ofithe shizgp eorsdct pinVhakinlighinplined simfrcetendthoekrdsotitier eof , an A

shape, a shape of .an. A, whigch i .pointed.at..an e ) unded A
shape, and®™f™r% gﬁﬁ’g‘ﬂbﬁdys ﬁ%“f)t&“’vsiﬁsﬁ'ﬁpﬁ pbogil%fiéodg%ﬁ c%%%g{rllr Sﬁﬁéﬁeof. 4. The
contact fodaclebget ronic devices as set forth in daiml, wherein a shape of
a contact part of the lower contact pinis different fromth of the

contact part ofe firsieharmglvietinedbi the tvrlestio Dt BRSOV TEE 7 SPRETUSEB05/ 035593
15 5. The GORLAGE o 10RkCSfRf ik, WRY HEASwaoRBt fiffshugidh 9)i@i Wppds Wher ei n

the lower contact pinis configured so that thé contact part of the |ower
cont &&t piqoniast mwladér abl e. :

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 pqinted at
.30 anend thereof.
. 4, The contact for electronic devices as set forth in Claim 1, wherein a shape of
- acontact part of the lower contact pin is different from that of the contact part of the

- upper contact pin.



6. A contact for electronic devices, conprising: an upper contact pin

i ncluding a contact part having a predeterm ned shape and 5 contacting a
| ead of awoodep&edisd7o be tested, two support protrusi onspcang2dmsossgdys a

| ower contact pin coupled to the upper contact pin to be orthogonal to the
upper contact pin; and a spring fitted over a predeterm ned area between
the upper and | ower contact pins; 10 the body of the upper contact pin

i ncludi ng inclined surfaces and hooksldrovided on an end of the body, two

el astic parts provided tgQ be s trical wth.r ect_to.eac ot her; a
channel defineé-H?eﬁﬁﬁm¥ﬁ535?5%§?§“ﬁ§??%$¥%ﬁ8“b&%@?gﬂﬁgﬂ gﬁ@@@ﬂto al | ow
nmovement  Qf,n{aR6ih QWEASFAH 3 Fhat e bontdbtgyart b e W Eorltabd biddé sdddedabls coupl ed to
t he upper 15 contact pin; and a hole’in the body of the upper contact pin
to accommodat e hooks of the |ower contact pin such that the | ower contact
pin is novable. 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 thereat A @S fol Hectromint deviced, ovmpdiiseagt r oni ¢ devi ces as set forth in
Claim6, wherein the contact part of the upper. contac in.is selected out
of variou§m§ﬁ33§9#wﬁﬁe1ﬁﬁ@ﬁﬂg&°9m@ﬁ£6%?ﬂﬁﬁg%ﬁ%ﬁ%&“&ngﬁ%mﬁﬁﬁ%h is pointed at
ends 4 her e@hiactiy AeRIFRR objRoith 8P s, 140 sippohipedirusisns, ped abaty; at an end

t hereof, a rounded A _shape, and a rounded, A shape which _ is pointed at an
end ther edf19“’9530912&01'%0%@5%fherGPeréP%té‘Eth%tPge getecad I8yt or th in O ai m
6, wherei OﬁmﬁﬂﬁP%ngf a contact part of the lower contact pin is different
fromthat o e ‘’contact part of the upper contact pin. 10. The contact
for el ectroni c adpmig@scdayesepredadertinead pregbativersthe wprer endlowisecanidger cont act
pin is configured so that the contact part of the |ower contact pinis
solderablé@ngm)2006/041807 PCT/ US2005/ 035593 16 11. A contact for a making
an el@ctrical ¢RWEGLF BB uppdieoman pacihcladingiickiedgurfacas fidmbkcpmvidet pin

havi ng an el ongate Odré{’a, a first end of said el ontg?tle ._t}lgrd tﬂefi ﬁi ng a
contact poftangrd ohths Bedh v eAasts RFTHRFOVIE 19 05 EBEPEFE W ﬁ%ﬁe? A3l |y

ext endi ng fghgs which extend away fromsaid first end, and at |east one

first contact’ pin 5 support protuberance which extends outward froma side
of said el ongateshiyoeldefined by the two elastic parts, and providing a space fo allow

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 11b
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.



said longitudinally extending tangs each having a protuberant portion which
extends froman inward side of a respective one of said tangs, toward an

ot her of sw&shoshaB@S, sai d protuberant portions defini ngcgaisséspessbaces; a
second contact pin having an el ongate shape, an end portion of said

el ongate 10 shape defining a contact end, and two exteriorly disposed
channel portions extending into opposite sides of said second contact pin,
sai d channel portions extending |ongi®udinally along a length of said
second contact pin and adapted for receivin sai&@ﬁg&otuberant portions of

. g .
respective onesllofA epsfagt fonnpgreking g Bleptrgal caEiceIgHy WL APPERE ons  are
noveabl e wi t hi i &SRE I q:ﬁ](g% L ¢ Bl rehidRRbAteBSIM t h sai d
pr ot uber ant 15%%?%(%3%%5 |nﬁ£é‘)fﬁég’§tnr| C ?Q%S%gct W th sai_dn_gecon(iwcont act pin;
sai d channédfinperadontast porticeai sheembanddavion tvercspagadpatdongiivdgally op surf aces
whi ch engage said catch surfaces.of sali I I act pin
to prevent “SHIGREIEES N cgc%%?%@?ayp??‘fnf’ %“gﬁq%ﬁ%@;%gd %%%?%%t%%ﬁhggﬁ two tangs
of sakd fi gphortpitdeland whiclo@itehds eaeasl feoamh sidt ofxail dkangatedody; | east one
second contact pin support protuberance, ~2Q which. extends oulﬁ#grd froma
side of said el®8iderangaaly XPdEedangs st IFYBR? BRFGOPIRY ORGP ACt pin
support pr %&%&a@%{%ﬁ%ﬁ? B4 s bES IRl Beds iAGtHBIRNarEx ARdiongi@xt eriorly
around sai I'rst anénsecon(_j contact pins, and between said at |east one
first contuogs, gidpretippranitpogions defiirgeatchgndacesai d second contact pin support
pr ot uberance to ur sald fif and i A5y j posite
directions, w t%se%%ﬁé;orc‘8%tpé%}fa%§61§ra?ie%0%§%€§%g?’éﬂ % ?ég% coﬁ%%@t%&lgﬁﬂeand sai d
contagt esdpOlefmbict oaaarEd.cal tas txipialydiispped ebanpal fepposicrendngls of said

first and second . contact.pins., 12. The contact as. set forth in Caim1l1l,
wher ei n sat¥p IPPEte S@gﬁf’éséidosﬁi"??déﬁﬂfa%t% Salgglﬁaﬂ?ﬂﬂ p8§1r?f1%1?:}ite%n}% further
conpri se: RBRcehdhBAP Ndns P thaGlor Biid sdtBivd &8l pib BDMEpied tbr perkivirgsaidopposi t e of
said end portion, “~defining two spaced part, |ongitudinally extending

second conpmbbersntportipng of 1wpcetive et effgiddHey. sueibipeaid P eyPeaR PORINE sai d
second con | %ﬁ’lﬂ? : ' ) BGh RidniBhBtRer ant
portion m%%%og%b%n S ?%%ﬂ% C?ﬂé/\/\g%gog? e&% zlipt%gg%ecti ve(p%ne WO
2006/164180porRGH iVE26If6d 03859 YithkZidetcopdcehtaepiond cont act tangs, toward an

ot her of said second contact .tangs, and defi.ni.ng. seco t pin catch
surfaces; said Sfa%drcgﬁm’f %‘}s%F%gﬁ%%%‘bongwl%g%%ﬁ%sﬁpy&ggag%o%e first
contact pi gngabedaidatchReifideOfSsaPibaR @I fuyd first @ntppsls kd @eedntismipgecondns of sai d

first contact pin, said first _contact . .
contact pin ffom 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 exiends 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 confact pin fiurther comprise:
- 30  asecond 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



5 pin channel portions extending |longitudinally along outward sides of said
el ongate body of said first contact pin, wherein said first contact pin
channel pwd1004641807€¢ adapted for receiving said secondpeeristib/iofssos

prot uberant portions of respective ones of said second contact pin tangs,
such that said second contact pin protuberant portions are noveable wthin
sai d respective ones of said first contact pin channel portions with said
second 10 contact pin protuberant portfons in electrical contact with said

first contact, pin; and said first channel, portjons jn sai LISt contact
pi n defi ni ¢gaidispeopd Ewe%éﬁtﬂgiaitqwﬁ Efbﬂ'fg%f paid o%‘?oeﬁcétﬁﬁgﬁg@%s‘;ﬁﬁﬁm%econd
contact pig.GRtehasyid 868Sufthicesai d second contact pin tangs to prevent
said first contact pin fromnoving from between said two, secon cont act

pin tangs. 15 X3id fisteontaspirchaving twe extparrbrilispasedfastispnipct DihdRBi% said first
and second ta -Di Al J: . LG i Sahg first
cont act pi%&g%see%%n?lﬁé gl?]o %;Sgsolgéi %%%%%@ggﬁ%&ﬁtr%ﬁa%g Ig@%grﬁt?g égt portion than
a di rect i opinichanvblipolticsa xtersivninngitidink iy dloyg ontward sigss ebseidretbngate hedsai d

contact end, with said first contact pin disposed at. an_angul ar

di spl acene Sa’&ff-{“atﬁﬁ‘ﬂtﬁ%ipﬁ’af’%ﬁ?mrﬁa&? Cg’éta?té’gjsg??nc?ﬂ*’%réf’%f %%%c%ﬁ%ag%nt act pin
around a 2Q:dipRgididicoR cortecSpif brohdiethn porSdns dNEbs Lt shes ONdatidecquidns.  14.
The contact as Set forth in alm 13, wherein said tangs, said first

contact peamiaghiin tRsks, geththe nald sergnd epripcb B FEINRETAE} RRELERSY Y BRYBE said first
contact Pifudihaia MUBGOLAR L Yid ARNLIERL pib Crb@ PofRECREN 6ARLAGEA PI N tangs,

sai d channél portiohs and sali sides of" said second contact pin,
respeet i vetoptacQfin pfotubtragt potiomad elpétricad sordast with saifh firsh ca@itagt minjand wher ei n sai d

first contact pin,.channel portions,and said.channel.porti sai d
second cont act Sﬁ@@“&?ﬁ@”ﬁ@%@&%Vldﬁrﬁgcrotn%?@éngﬁ R %I%Jé)%ggt [rlg[t) h said
bodi es of s@fagkshhidhlengid s5idGedded e@ichpin cPich Surfacésasfpaidistooad yontact 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.
:.2_5 - 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
apértures which extend through said bodies of said first and second contact pins,

respectivély.



