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COVPRESSI ON MOUNT AND ZERO | NSERTI ON FORCE SOCKET FOR
| C DEVICES Technical Field 5 The present invention
relates generally to integrated circuit technol ogy,
and nore partlculagmy to a socket S stenland met hod
usi ng zero insertC ®n_nount for

hol di ng an ICWF%M%CE§9?I§%TF JQ\HE&C]?% a
Tél rcp#tldboard Background of the Invention 10

gto Fig. 1, a socket system 100 of the prior
art Thepleseetdnvention exites genti@lly th Btegioiod piciingehaolpdyuand mpte partigyfarly, to a

sodkbidFstekOtd Bgth@fhsxln&e('d iNe@O8 ﬁl:c@ GhdChiy ;tgr&'sxt)l) m&tﬁyﬂoxclﬁ)ld%@ &n IQinBgrated

correspond q plurality of contact pads 108 of
cirgit) deyics o agE o4 0. The pins 104 of the |C devi ce may
be arranged as an array when the | C device is

ipl e ef.as.a mcro- pin grid array |IC package, as
Bﬂﬁg’&!ﬁ'ﬁg}r&’w 'gq‘l'ordl nary skill in the art of
i ntRefpreing édFIE: iy asg¢ketssystERlOR ofthe prigeart iprlydes alsgekeigP2 foheoupli@e a plurality

of pﬂ@Mh 6eanll @ntbﬁat&ﬁ'&%ﬂ?ﬂavfc@m% td £RESSAIME pRRE: %l Qi.fcoﬁtm fads 108 of a circuit
Via a respective one of eads

bourg {5 35 0L oedc fas hei-bremensattiop aves whym R4IC i amgpented as
micrb-pi@ ghidCarche VG paekag€) Bs KnSwrCto Wit of Bkdinbr@ skdll fnitheait of ie@gatddlofrcuis. Each of the

pins ti&lebf i fd‘genncg' 9(% i cgu[ﬁevc\%) i %Epec%gp%n% %} th%%gta% %%s ?(§8 v%fﬁespechve one of the

clrcult oard

lead 3 pEffe socet 103+ For Exsrriogi pia 1 kraf the i deuise |05 isrouriadgimartivelead 116 of
the sSdkEtSOit]A fiesk cdnha& plicﬁ 14 Gﬁr’ttiégﬁa&@ﬁarﬂ i B0, Hien BHBE ABEB @asksd kBt board).
urin S .0 eration
of T et e e shor R i 8 e e s i 2phfacs 108 o
the cguiit|bbard hlOtdnweng testintg opbperationa thai@dbvice FSLEs ksown Redne pif drdiigrst skill in the
art o 1h19g°tated]cn@1ﬁg ]geferh 1?§: kgﬁd Zlﬂgsotzl&t @%&gteé &3 tlIe I3§<:u1t board 110 with a

circuit board screw nechani sm 120 such
screy peghanisp R0 gch thhtéaqheéfaf‘sle@i élzcﬂf the prskes ks plygtrigppgentact with a
respdéh\&(bherdfﬂﬁkorﬁﬁﬂliaaﬂt%Wtﬁefblr&uﬂ]ﬁ&ﬂem ive one of the
d t he ¢ Gul t.b .

C ot fitick Adic 0o Bl it RSl o S sber I G pimpin mechanim 122 such
each 121’)‘26 w‘lStlﬁ4 of td Ig9pyiiqe d OGmpakbrenieicisivnl dRRCtGD b raspeative ovesf the tsfds 112 of the
sockdt 6. Madhsor 40 m9f04fohl§e IcGefleMbe 8 inkQRa E@:kzﬁe?s &h@e‘?%édm%axjxthm the socket
102031@% t wit t SS pective one oflhe1 ¢ o

' e“‘i‘ﬁaéc"“ﬁé R Arorerpangiepae afdhy 1Ges 1A &t thesegke 0t e hfﬁ‘émpmg
mechiagisni F2elatneddovn the bady loBBOITeViveel 06 (ie Nihe gortidntohihelICt deeice not including the
pmsﬁﬂ?&ﬁéthgs%dlélapl%zt o make el ectrical contact with a

correspon one of the |eads 112 of the socket 102.
Thé&ige$ ﬁlﬁ‘pﬁ fh“goss seelional view af allzgan@lemgd%ﬁqr thistpindy4 effthe IC device
106 hdkéhg kéaradOMmincie fﬂ:s@ &m(abt p&d 118 biGe dR@iil HoRd 10 vid diefirktGeall 361 o€ Be socket

n . 04 t he socket. 1
102 385 i 0 P el e Py i P b ot oo
ended pogo fpoing mmalﬁsnrlsﬂudpgnﬁ&ﬂmgmpntdﬂé6 Hibostaoveal theli@6L 1aidi arsepond
pogo@ﬁg%@ﬁdlégbste&]totv%ﬂlfe'cénﬁt:tpg&)ﬂtSaCt pad 118 of the ci fcu't

via first lead 116 of the socket
10ZriRgOFiEsd 3196 "Pe B PHPH 02 Haowpehip figeirpiben 1 %@d tbe body of
the IG @€ 106 LOZampbdio tHe Sockt mw thaf)ltl 114tiasett@ritko Ik Gpantg p,arahd fikes

ele:ctr%alt cV\QIac? Qhe rge Ef)% %‘% é)?%e 9& n rH?]el b%&énlfl egnlf ggtheal d‘ 12163 Itnakes electrical

OSG tomar
contaste’a@ rfm corpmgmd $p |Thgﬁr§_t28goc$pts}gd§@d cmwvaaeél aridtpashesaiet tepoend of the lead
116 ﬁﬁgt tlié—ﬁ:ttoxg%f tﬁ%}ﬁh N «d é-ﬂsdr:é {82 the g)p%ﬁﬁjof the léQ@ €1y rﬁaﬂ% eﬁ&ﬁéﬁ?éontact with

.S mounte he circuit board 110 and the bod
e b o P 6 1SR Fosord PRECAPFE]2E 8 cqrpers et andepshasi, bottom end of
the lehdEL6 pgaihsﬂtﬂe‘bohtﬁot paag e b esbure fHathd HoRoQANE MEledd2id 6 anlds El@kRSontact

contact with the top end of the | ead
wnh%%ggéa‘ﬁﬁﬁf& ition, the bottomend of the |lead 116 makes

el ectri cal L
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contact with the contact pad 118. The first pogo

spring 126 is conpressed and pushes the top end of the

| ead 116 against the bottomof the pin 114 to ensure

that the top end of the |lead 116 nakes el ectrica

corfeREfs i Higs: 2 1A & Betitadranisee of fe PR Art opket sysspril §0-g thaf the body of the
IC dwibe 166€ Qitbed DI sSdkétJ 108 Bodfhsd &F tHe QS RS 6kcAdhEadhbS MESins 104 from

o 50 ' PR 11 ol bR oG O R SRR e et 102
Suchritkoping &k @idrthacompmss@g forced thaipinh 104 ey bolkke®idus etk ICUBvice 106. With
advalRefngi bf iMEkr i cﬁemech%tlcggn egg dORE nllaF Ea@% @xg ger 81§ piJsh@4 A larger

rior art socket s I's that t
numipegofiping regdts pderreaged éqt%ﬁﬁ?@aesw f?lPFeonébfméommch@mm@fom on
the IC hﬁucﬁ QO 158 Forodd ndaP v a2 6 lhe GbuctuRSofMheS ddhvild 186 ¥1Bh may lead to

johe respective |ead 116 within the

malfunc%“l? oggigg%“fehe 1C device 106 is clanmped to the socket
102 addBoms n thd paieparisgekboyten B dhe thyeof to igpd BiSgnabes ekegriakbcogtact with
the bt)tl&ﬁa dt Eﬁ%m]l@fl Mcsp@ tﬂé%ie%&f éaﬁH Ih%ettwgaﬁ ttle% ﬁi ﬁlﬁ: § a;lrcp@e contact pad

» advancenent of i1Int eg ate clrcuit tec %
118 ‘FH‘é Hiﬂemaﬂ‘ékﬁ E@prpg att spaket syetma 10e Hower e Iniizep Plpgiricptpath loagth between

the IC agvipe 106 aﬁdﬂﬂb&fnta&fpad)i 18Ss de@®4l fok HinioRzihd16dis@a&eich Ohadces the speed

0 S 0 on the pins 104 and increased
perfonfla%ec’%l &(?%?vﬁceﬁ(%ﬁ the 1 C device 106. Such forces may

warl puSamd@eﬁXﬁ@els ti¢siedshat miyingires foresfon thi &C de@cel 0 iandkthat @rimizes the
electbal ﬁahl 1618 blat@/@eq tleQC dmflémeﬁgl {0 BonfE: pL(hﬁSl C devi ce 106.

In addition, in the prior art socket system 100, the

top of the Iead 116 nmakes electrical contact with 10

QMM the pin 114. As a result, the electrical
patAracolmGr‘ %@t}e%a%ﬁac{m &?18 8%391{3 E{\{?gt%n ]zg’gr 21?89}(1 £ fo&cg{1 pg\'&&gs are used

ina S@g}e& Sé?‘ﬂn&femmw\f@iae 10 fhe 6 geviep. o o darkinglagds prapded to make electrical
contacemtareopkpeinwemle phd the €€ @RME B mikBE-iRNEL diddSicst m @ﬂgtth pad

11 or m.nimzing resistance

e 8& n@ﬁ@%&fﬂ%ﬁéwwm ke Step iy ffl%‘éwﬁ PR HipRf an IC

(mtegf#ttdsnrc'at) STk Bta cantst wriof scirdi@tionrd.dA tifi aening on avbakersissbitsatptantially

Zero &Hﬁe Eﬂﬁe dllgf%\it gg’lcl' %@nsﬁr&q tﬂel%ﬂ'lt anma Q(&n{E %&03] BEOIHI% lea& gﬂ the SO et presses
el ectrical P betweén t he vice 1

againgtthe coniet Red 0 ‘b‘h‘d‘cT&‘B’adeu mrary of the Invention

Ac G0t ﬁiﬂth’égén)bpdlm&lt af tRaReER invéhﬁ&ﬁ fokkinpflealidte dti&asihe compressmn mount
lead Ang \sllgrr%rlld%e erS%lC t% f%g%n?n%e%%% Ir nﬁh(‘);rlllo E?l? galzl% 8 R etgal},tl{:c])% Tcéfrer p);[esr? the forking
leads Ia@ne'e‘-bq riesuch that ghd dintis mpledft@ﬁlkmgrebseaadsmategd usielforkingieae

el ﬁfén&h& %bod%gnﬁ)@mg ﬁ@gentvﬂnfeﬂloﬁ t&p%rnﬁ&r& ﬁx@ﬂ)rl@ffg léabsecoﬂhdﬂ a top portion

vice for. mnimzing the electrical

of g} Pé‘h‘@?’ﬂdt F I e SR g Rshdepn terfly éﬁ‘i‘ﬁea?il thepirouit

boardsock et system and nmet hod couples a pin of an IC

(i ﬂlty%%% L lg;ldﬁx%\hltl o?fgh grgééhﬁr?veﬁugn Qhecégrg;; %g{f) rgcﬁlqt lga]tcd isacomprised of one

circuit eni n
of 2 pogrtsptingt ¢ &b leader o force as the pin of the | C device

| STl dTeet Blodil@k &1 the, pré@&ﬁj maenﬁ&l'hlpﬁ é.t@i@ nﬁﬁﬂt@&tto zl. l%@lgm&%f the circuit
res t the cont ad he
board e B s PRSI 1 TRt oot BT TR S(epie f th cirui
boardpr esent i nventi on, for king | eads are coupled to the

C Ofiﬁ%ﬁﬁha Ny K’ﬁ f @,t% %‘Qub&%la%&'&% §rO8s %bﬂ‘ed% 2 b&lﬁ/ of the IC

eni ng 1 on act uat
dev1c1: Bty nomlwgd o H’é" sqclsgtii] %gmb?dé’éﬁﬁ@fﬂg aliewsitmweﬁ@n pRathes thefgin of the IC
devicé B 3dmpkd3Rd Pdtech fhe ﬁﬂﬂ 1&@3 Fithir theziCRIRI &S c&ﬁblcﬁ‘&i”tﬂg cohtﬁ@gad of the

R R R G ”ﬂ?c?r%%@gx{same%fﬁlﬁ%t&%%ﬁwg of gcovart e

contact a top pOFtI on
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of the pin toward the I1C device to mnimze an
el ectrical path length between the |IC device and the
circuit 30 board. In yet another enbodi ment of the
resent. i nventign, the conpression nount lead is
1C AR By Pigtee i B R e B it devie a . cpaep gt cireut board
| N Thedeoutid dier feenx0di apntagafof thh pre@mﬁﬁ»emon MR B&tueamaersaood by
consgglgré élglli\’ﬂféiﬁlin% a%tgfég gﬁ%&d c}ng)f %% %%%%@S&gc% é ?s!éonn% w1tL { e at| fhed drawings.
the circuit board, for preventing warping of the

Bnegj)gs%tfongﬁhpﬁmgsl n this manner, with use of the zif
mgl substant | zero force is applied on the
bo Je- b fhop/pgpmpewent Se LSRR fPrcovRbipe Pt dpcetafigniact pads of a
circuitdoded taccording o thefdiockirgrent of t he present invention.
betﬂ\ggﬁho%v fhe ?dné}ﬁ&gts E{]Ee sa&et W?'S?VI o%% IhIZw}ienEE socl%e%s mour{ted t(bthe circuit
boarg gndpyhertfhy I§ detiee lmimpai:qo ﬂpa@k@;fac«ton@ng te fhe prigr art boar d In

addiid. B Haws & 6ssERfidabINGE W B ARSI Mn %f)e%ffn bt tﬁa%t)ck@l%@f?@sci and 2 with
e top Fortlon of the pin toward the

dualal?ék‘?‘lg‘]%"éo fpgngﬁ PP o0 R PECt 1 cal path | engt h bet ween

t h&ig. Cstdevihe dunabandkdtpbge springt Gfﬁg Ppadghpaksed foecopling the bin of the IC device
to th@@Ha8 pad Q?Hl%%ﬁcuﬁggar&)&{gjﬁﬁ %8 gr artand advant ages of the

present 1 nvention w B ter" under st ood by

C O IBOPHYCTOPrEEcHesRl Visy oﬁgcoa@teeﬁlqn@@ma deaé withit 4 29fr{zees-ingetign-force)
opening B%él@ﬂc&&dnﬁ‘gho inemBédBRNS IR pYUanhmt'ehﬁ’onat tached

dr aw scription,of Dr awi ngs . Fi_g. .

Sk BB R BRIk T Eie SRRl Sy Sy B RvhaA g B i
insertyfl ingrthd 4% oglenirigcrsccrdinggomteabodipandst tpfpregent invengast t boar d,

aC ‘i‘%r ¢§h@93 &IQSOEIQ?Of @‘[g' @\gnthaf[')rﬁ(mg Hicg 'Wl(ﬁ] %Qﬁpehl\?ﬁmahntg electrical contact

nponents of the socket system o

with % 6’8 Restion of thmal&r?f fé%lICtHacl?ﬁeacerwP gn e@@@mmt 8iibe RRffens mt/%om

| CFifeyiho®s do&pﬁleﬂmifﬁﬁ s&oﬁet%ﬁﬁm&@ﬁﬁ’g&ﬁe so&SCAFig] 3@d fnBludikpe back plate,
accm{a{ni Qrame %ddlment thlg resent m Vl\:% a Cross- SeCt I onal Vi ew Of a
ea nan opening of the socket of Figs. 1 and 2
wi Flg 9 thaeid a @W&@gthad g@wgfﬁ jopuysssioa oowt Brdepmpused $f@ Jperiddgad within
the zﬁBﬁemnE biGhe séz:k@th&%dlﬁé'lg arfdthetl enBEEAG: UG Qresdit iln%gtgonoefnd Fig.

Z;ng)ﬁgssed or c%{ﬁlln the pin of the | C device to
t he B Ut ABCOPRETGO! PRk PEth Pavwégxeaockeéem &i 5 418 12 He
embqdimeorof & preschiiigyenton.shows a cross-sectional view of a

CompY i?g%ﬁ:ls 2B PY ﬂ%rexll 5‘@‘?{ wﬁlﬁpél:g é}a of%liug on and are ﬁot {Jecessanly drawn to

(zero-1nsertion-force
scale g Elempri avjng the samwe wivrsacsinahet m&fgsﬂhé 3pt éeﬁeﬁts 9. Al rdfes o elements
havingsighilarGuredneevad fl@iosocket of Fig. 5 nmounted to the

circuit board and having the pin of the |IC device

inserted into the zif opening, according to an

enbodi nent of the present invention; Fig. 7 shows the
etaﬁeqqyeg&l Qfn Fig. 6 wWith forking |eads within the zif

D p_
open maki ng el ectrical contact wth a top

porti
of Ref f-‘fé%ﬁo gy oo prekeh iR 4% incdide T saTkai Ot B entpling th pins 104 ofte
IC degind) 9@ it dontadt pdds €OSF B8 Efthit boardeNb,iaCdiding @ dniegibodBneS WDWS present
mvenﬁgnn%gmgcils s?n];]vsél I'r]le Pef] zg %{:?t in %Itl ?or%egopemlggzog hgthe SQC etez‘.tO%l %Elluslrated in
Fig. %ﬁﬁf@@ﬂhmd ity ¢f dllupsraticyeand desmvetnt Howgvefsihg socket gﬂiowbld@ a plurality of
such £f QHerting? %ﬁﬁ éa@tnz'fﬁ} fé’dn%%@fmgaa r&ﬁ&ﬁ&eeoﬁg‘ bR PIRYGH of ki€ 8 device 106 to a

|ead Wt
respectlvggne o?the contact pads 108. Fig. 5 illustrates one example zif opening 204 for coupling an example

pin 114 of the IC device 106 to an example contact pad 118 of the circuit board 110.
Referring to Figs. 6 and 8, the socket 202 is mounted to the circuit board 110 with a screw mechanism
3
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the zif opening of the socket, according to another
enbodi nent of the present invention; and Fig. 10 shows
corrponents of the socket system havi ng the socket of
Fig. 9, according to an 25 enbodi ment of the present
206 ?Cﬁ?f@ﬁ% PGP embpdiment of, fhedgesens musniQ Serew eshiss g ncageygne of ordinary
one éf@hll @l e alrtto}?méﬁhathdsj ad&thé ﬁ‘%sleﬁlrhvarﬁﬂn RAfiyeoe MflenREESEFHAIY bt)ier known

mechams Wr%or moun ZE'he s0¢ t!,':f 202 t0 e c cu1t 11{) h&’hs afém ocrkef 5 gn ounted to the
ﬁ‘f‘ug ke iy 7.8, iloa

lecm@f?mi 11tOoa Iélhrém'awftiesds, mlvasrag exeinpip leai 20§,tmah¢:¢1wmeal aomiact with the contact

padsflypgttﬂe%cmtggmpgbal | ed Description Referring to Figs. 5
nd. 8 a_socket system 200 includes a socket 202 for

co igTheRgTerTne 1figtct apd & vehen theygocket 202 drayqupted t9 GG ciryit bpred 110, a pogo
spring Q1 @Giie 1g2a des id Qﬁhp&fsse& BQudbitHeGYidm 420 3tk 1dad 008 BRAO e EdABict pad 118.
nvent

Suchtcom%ress1,ol\r%;r%)%rc\c,evI 0 e pog ﬁ)émézﬁlo glzsgrg? g tthﬁ é%t*p{n]e %%IJ%%?OS makes electrical
Cont@p‘etththﬁgﬁomp@fll% dfahesoiitdbar®0®. i s il lustrated in 35

Fi Gn adBitibR atted 'th@@éck& s ﬁ&ﬁtteﬁ toeﬁxé &Yult%t)ar& L dousd fCacfethnlO@ﬁ%wered

escrlgtlon wever , t he socket 20 |nciu des
and thy pipsA0F phyhed deviss PP 25 ipsegysidntp g &if wewr»ss eigsoghet Z%p@rﬁ&]@» the pin
114 gfaeiC dévipe 206 ieHipaed ints Ehe @1 Gpehibg 202G @b MeMM Atcoidh@ td de aspect of the

prese%gééle%t?_on, ag gag&»@x 1? rn%esf elél ogt\lrgegzlfg)ge%ng Oél SZ I zﬂltg ﬁ?ro &oewz ds Ztmtlally applied
on the gin 1%@ﬂ§}¢1ﬁef@ﬁll@>8ﬁﬁpl e pin 114 of the | C devi ce 106
t O Fofkin® Yead¥Rh Bark Qﬂit@ﬁﬁthﬁ@ﬁé zgf%ﬁenﬁlfg 20418 sﬁbﬁxﬁ ltﬂetpmblcf@ﬁ]gt is inserted

el PR 1S B AR s AP CoPns i prin s 212
Refemring todtips Snand 3 aR@ Ghepina 4 i iinagted bbt\maﬂhefasbm@uermmz @fthih thezif opening

204, 91% g&&%n IEJA}/ ﬁﬁtlé glnedftdsé.lﬁl%iﬂ% %Qﬁlgljﬂ)% ﬁiaéqgamgtros m%}k&g 1849 %12 dﬁo bend

ordi nary nechani
the ferijas Iprde sla Hﬁs mmﬁheu aemaﬂﬁwatb%lﬁ Prfppsehrelerkiagileads 21 tamipss agamst and
makcﬂzﬂebﬁl‘:al ko with RRGRAN GiBn hoLif JyBrptbh gI‘htlzh @13 RGeRLridh? cJqued to the

en the soc i s nmount ed
comatc a‘il Sh:18 v1a§i|1 erfg% reﬁdééilzo"’“i%\g °°n§’rer37“i?r“§1“? l%(}% | eads, such
as Ipaidigsn thp bauatieadht o] 8 js sitwmicd sueh Qa:ttlreﬁorahg b@nemnm 4 top half of the
pin ltlchﬁw&@ Bt ﬁ?&ewc@ld@a%s,m?éle%cﬁ pa@u lgﬁgén%%xjeen%afb QevlélsQOé and the contact

Furt her ref errln%m I . socket
pad L3bs T DGR bRt gty theygior %5t QS Biggs® the bottom surface
of thesypt 1 IR GurBdDfrai the e ddvea doc2Resi e&c:ﬁ&nwlaasm tht @aPUISh Intchﬁrast, in Fig. 7

of th‘%%éshnq mv&ﬂgn 81!3 fotrlg.n lca%saﬂz §e ecmc con act} tﬁ%nt (11&)4 g near ghe %ody of IC

T eSSl on ¥ arce ensur es

devicg hQftas P%é‘ Ip dhus ¥pieipios the eletch@al m@h&thmktésICedeeeet 40P eusl] the contact
pad 1G@Ntact with the contact pad 118 of the circuit board
10.In addition, after the socket. 202 is nounted

11Q.
0 g‘l"ﬂé““&?ﬂ’ eptrigal prtfiengthds adyapiaeqops igipipimizingsesisfagce and hence
maxifiging the cheed pgrfcimbrce oipherie ddvied 104. WikhesudhEnitheoed geedifdfforabe, the socket

systelln a@@cfftth% grehem 19\(351;})% f@' Edv ?-P?ﬁ)luag% ng 115 Qﬁc?%fé}é ?etstuéggste IﬁO in Fig. 8

for hlgfh <’<9Uftnﬁsetes,9ps oféfsé% Hevige isz Inyhat £458 a@E‘cd@é@e teRpprocegiet P éﬁstﬁ @r

operatiéh of Ehe&ﬁﬂtﬁ?ﬁ:& IOEf wxlh h%h @R Phgnak RUANE §igAls wits frdddéhcidd i b bra-hertz
zl.f. opening 204, substantially

rangeéaé’lpheqfoogengatfd Oﬁt??cf’?t%fﬂ’vs la?g‘pl ied on the pin 114 from
t hBurthprinopeithi arplpraliQf tha 5if dpenikg 20g ol baghske2A02, sabseintilly vead fotke is

1nsert¥\ﬂ Jnhﬁerans rl‘@tl % ltﬂce gﬁpﬁﬂla{égnsgr{%é m&n ucsn%fro Jﬁﬂxg J‘nPl?e sgé %fg' 4'I‘he éorkmg

I's I nsert ever
tads 31 VLR SR8 AR st on o RO for dyaling e pins o he

contaét@hds i1 08onl tRRGEitDI2d 110. Thus, the body of the IC device 106 is not clamped to the socket

202, and substantially zero force is applied on the body of the IC device 106 to preserve the integrity of the IC
4
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Referring to Figs. 6 and 7, after the pin 114 is

inserted between the forking leads 212 within the zif

opening 204, the actuation lever 214 is pulled to

u the actuation plate agai nst one of the forking
devicgls 212 to bend the forking leads. In this manner,

t heFabéruetertingto Plged, & afa’ﬂrﬁerrbhﬁb‘tﬁlﬁent Jil’ehefp%éﬁt 1ﬂ@ndo&,&dﬁck2bia?e 222 is

man%d grtﬁeso‘z’t?{as%% ?%10“%91 oar 9 1 w le go%ﬁet %(% AS le.lﬁtQ& &I ﬁront sﬂe of the

e zi O eni ng
cucwstéqdééQ rlihe &Pyt yided the lcleadit beprd H@ has@@wpxa@t pagal@8 n4r®dvheeson and the

sockel B2 fisQhidshiBko kiR 39 sidd Br ROk e CRITPIHES BdnQsulPid Rthet bﬁ@‘ﬂ%
208, In ad Itl{%{ﬂf the actuation plate 216 is situate

SucheRHIE P 5 1o 205 oF G thekesd03 pineraet seaint B CoRiFPOGH 8 du ot
forct frem thp campiehed papaagriig L 1ve Wik agkendement dfQfiegraldd UBquit tebighology, the number
of s&:h gegécs?r?%gﬂée SQ&Ensdm%%gg% to m%}e}a/\s/g %e %oéa(]j comﬁxcéssgo%\forg[%eoa Ehcc) @m?.‘uq g?ard 110. A
largg feial qompusesion fqr??\ﬁ@nltall ofsuch| 1wdt 1hten e $ooiret pustting@pwiFinghe circuittbioard 110

mayRft aﬁmia%{déef tﬁ&@rc&ﬁooﬁ%ﬁ 110N R1dRhehg 3 b4ki b bIVaS the bdcPHAL 7 e t:igmt board
devi ce makes el ectrical contact with the |lead 11

110 prevents e é’@‘ipmg Fopproepny dampge tg fhe cigquit Boagdd i from ﬂ\?’é?ﬂmipt?ffmtffﬁ%e
f or Kg. Aghdve agishePdhibodimbne of sedkétisystal 306 @i AGltermtivelsodkbSORI The socket

302 ’l])lllﬂ'g 3% S8Rf to%%oc@% 952 q?%lg& 9 6 grr% &x[%hs:ll'r%gﬂ? xfﬁﬁB%édse\}\eg’legts It-laﬁmg similar

husS mnim zin ricéa

S‘T“qﬁae @é@fne@nlﬁswedﬁdm feeket 398 obig. 9 hpﬁe@d bﬂisead SRACPr thei helter gaaypression

mouf léé.ﬂiitfsdeﬁlﬁﬂf the @&éa sﬂ:rﬁ@ ghbdRarishn 20 EH0S @Q&@Q@Q Iﬁé?d'mrglt@ﬁég 3 hdad 0, when the
st an a m_zin

e 3
s 3B SRS BF oFRE e o TR e Gam oy o m b b g ovn oo
the @ptec@ prdéd orkesdetical thecsrbitetcontsysil ¢ 18. 70E-@hd ibdic04 advantageously
is 2 RS 8khatv8 YDA PBRY o cof gl\égr& AP Ha% tHat P&Fa‘:‘tﬁ Iﬁlg %dn{}ctq;gd btShe circuit

devi ce testing system 250 1 n Fig.
boar f‘llg)quency testing of the I C device 106 In that case,

an Th Gtheevdic@Ptht &b siRinPHEHEMM 228 efrtxgsbﬁhé YHend 194aen4a$ﬂﬁgn9 such

e 106 S
comggss&m mounﬁ nﬁ the ecmbta\gc% algse cg‘ I nxr(f‘uﬁ: qag? {glngﬁfgxr sock?t g&% %r%laz is
mougigyp Fhe dlirayjt bw?éﬁaWe;u sugincogrimessséon mioam feadsaifihe OBt 203 5r 302 were to
becoExU H@f&ﬁﬁdﬂ% @efec‘ﬁ%t sBeket idxhikdh 8 nb Yirdh bdalindis §1m91|9 %Bia&q with #nother non-

dod hlf 202, substantially zero force is
efegifis pes ﬁlécu‘b bosed It e Cppis Cptyarve ke g prpgle in
testingrsystens the lsbckdt £020p 802 nitg BecOme delfeetive @ftdt @dns X Ehdusankia ef IC@eKden gte tested
there|o§ aﬂén, glilcﬁ \l}%fgcla{/&oélégﬁs ﬁe& off ng nﬁ(ﬂg 8%39? 16%%19; &gcﬁsehsocket is
subst ant 1 al ust ont or coup n
mOU‘ﬁ?dﬁ%ﬂ?é‘f‘PﬁéOaf% At act pads 108 on the circuit boar d

11Gomd: ﬂﬂé‘pemﬁéa ehaPBhyun@fn dEIE (ohg;nzd @c}ﬁlﬁﬁnt%fdcﬁlreﬂgystems where the lead

Towil gfgg o?enln%llﬁ Bfrmglgntg'ﬁel%iﬂ%dz B gxa ?chult b(taﬁglsf{) éﬁt 1all %ch fﬁfgxareegt soldering in

the pperag s disadvahtegepus besguse thy winfle didagt Ho@d isdlischeded w&enh@ﬁnechamsm within the

Zlfoﬁﬁg%thggmgsggﬁl(,é ng to Fig. 8, in a further enbodi ment
present invention, a back plate 222 is nounted

t o Wik thp sacket isigm 200or Beds espd wiliin 2 tposyptem, Pl detigss are tested with

such 8 eieke® byst22 Thus, tlim;bkfk&@ﬂstetrﬂs 18R td Beoddie dsfedliOe Qifh tinf3€ With compression
rcult

d, 1 d.
mourf ot e ARBE e US1ek s O i ot il if Sty R i
anothgr I@eékfeth@@@et ssclnhﬂn ﬂw er,tullt boatdhany e mased.si de f or

p r @Vdn%té}ﬂaueé &fbbdinGRbe tﬁé%?e@&?%{/éﬂﬁong Qfeﬁiﬂg R P?go 4 e Eoc?ét‘ g}%tem 200 or
Referrlngto Fig t he soc

300 g ofAPT (qgigigpt © chispskir gt p%@o?cﬁ_n_%soa% SomRyteD Eor
example,rteeirbiidart M rﬁ@lﬂpﬂ@ﬁa&ﬁg -bPARG6X aFITY Aot QystdN 200 or 300 using the
te CLICUl

I nte t echnol t he .
sockeE B0 ST e B b R P oh ot ey B el o yeged i
increase the total conpressi®n force on the circuit
board 110. A large total conpression force fromall °
of such |l eads fromthe socket pushing down on the
circuit board 110 ‘
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15

20

10 may warp and danmage the circuit board 110. Mounti ng
aback plate 222 to the backside of the circuit board
110 prevents such marping to prevent damage to the

[ m such ression force. Fig.qé
conff Bbnp R bfin ERL LR 3 fren B8  t o 300wt b
an Bivicelyrthe tnférats drohostd o8 @Rimpdited OFdiahine i8ighep¥hefrihg OEBI machine is
pre-hs&nﬁleﬁbéf@é be;n% 1&1&)@&@@%%{3 Qﬁe Rt gf'tlgﬁ)El\/Emacﬁme ﬁ{a}gm%orted and then

simiar nber ed nts havi ng sim
et BeHGTT o: 1o AR pokeloingls QR mastige o soldered 0 te
circi bgard 9B dagse s’ﬂldﬂmrkged’lﬁbol'-ﬁ&dsxﬁgﬂe sfoﬂ{etdlﬁ J’dy?leﬂaﬁfott&rﬂrcmt board over-seas before
tead of the pogo spring
5%?“2?% %Ted i n%"’ héggﬁré P@ﬁ% Referring to Figs. 9
an dn t@traspiigsrof thir eompgreiduanouBPds i therpaiet 208 ot 2 tohenbodiments df the
pres&® ﬁf/&{u&x]ig)a snﬁ;h& al:ld l@s@ ﬁgorQBémQ@ﬁ&hﬁﬂg@%Lnulngfﬂg f(oglgaflto 4R circuit board.

he cont act
ool g B e et AP S190p e R bepéctil 19 78y befipgorted as component
pa:ts]alnln eerthsdembleld :aeﬁﬁmmaoagemwmy; f5r the 16WdIR tRiff rate
al t I‘ (W V e. cha essS| O
t ha H)aeﬁ %Jts 4 \{veﬁl ?%Xglﬁl{)le only anla Cf ng?lntrqﬁigf t8 53? fgtﬁ(futg T eé?.n&)?e, the present
invenjtipg is desgritieh ing¢ferhmse t@amlmﬁlplpmtapwg of themif ongnmmhmosmessmn mount
lead 2HQ pgbfsenFih@nucﬁ n% bd %&n&d%ﬂ %ﬁ%r@xﬂ%e&l%sngfof tEé Hr opgmngSaH&ﬂe

ression no eads contact the contact

a
comrREOL T RPE: BOLFETEL 01 GPPRIRBSEBL R ERoIGR: 2022 1p1. 214,216,
and 308 0Hifigsd5 4nd 91 ihdividually; aide knd9 &F dhe AfldddinalV skdll iBHER of mechanics. In addition,
the SG&&Q s%ﬁl%é) 5‘1‘ Hﬂﬁe ;Jre%é}lg ﬁl\/enhé 113 t1§n%& %?use w fng g u(—X\l@y tgst system
I've, C? 1% ig

econe Ilve SOC
250 ?ff“ﬂthlfl RROEM ﬁl@eimte 36% alwemdhel sgckst.swppw@ @@p&@wemeﬂ ffor any other

apphaﬂi@ﬁshﬁﬁg AEket ﬁﬁfo@;ﬂfgg iéiﬁs of QxfkﬁevuaeT?ébﬁi{acttpmﬁ ofd c{(u@x%i! ﬂoia:rb OB Ghresent
e e a eeC|Vesoce or
mve‘g@g‘ﬁpinée,d "P& s deBaed i g o ﬁeﬁﬁ‘“%%@&“é*ﬁf’ SRAIERELE 202 or 302

may becone defective after tens of thousands of IC
devices are tested thereon. Then, such a defective
socket is taken off the circuit board 110, and a
non- def ective socket is nounted to the circuit board
110. Sone zif openings may be found in CEM (origina
equi pnent manufacturer) systens where the lead wthin
the zif opening is permanently soldered to the circuit
board 110. However, such permanent soldering in 30
the prior art is disadvantageous because the whol e
circuit board is discarded when any nmechanismw thin
the zif opening becones defective. Wen the socket
system 200 or 300 is used within a test system
mllions of 1C devices are tested with such a socket
system Thus, the socket systemis likely to becone
defective with time. Wth conpression nount |eads for
the socket, the defective socket is taken off the
circuit board and is sinply replaced with 35 anot her
non- def ecti ve socket such that the circuit board may
be reused. In an alternative enbodi nent of the present
invention, referring to Fig. 10, the socket system 200
or 300 is part of an CEM (origi nal equi pnment maker)
machi ne 350 such as a PC (personal conputer). For
exanple, the circuit board 110 may be the nother-board
of a PC. The socket system 200 or 300 using the

socket 202 or 302 with the zif openings and
conpression nount | eads may be advant ageous for

| owered tariff 5 costs when conponents of an CEM
machi ne are assenbl ed donestically. Typically, the
tariff rate inposed on an iﬁborted CEM machine is

hi gher when the OEM nmachine is
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20

25

30

35

pre-assenbl ed before being inported than if the
conponents of the CEM nachine were inported and then
assenbl ed donestically. In the prior art, the |eads of
the socket within the OEM nachine are soldered to the
Weglaigy:r cyi t board. Because sol dering is |abor-intensive,
t hel. sooket sysien @00, d@) et cduplidza@inG 1 14§ ofiat IdIﬁ&gﬁted)M&m{)Sleﬁ& (106) to a
s.inported resulting in
com?&é%éﬁS éﬂ%i‘r?cgcogf@m)’lcom rbsﬁltgr ast, use of the
c o i zead-insertiondante) dperinis( 204 on heocksb@WeB02D0 aserts 3G tasiplly zero force

as tie Bﬂ@ﬁhf@'ﬂ{eic @Jva h@ﬁ) 1§%Bs%§&rlﬁerén{1¥1§1m ion is a sinpler and
| ess bor intensjive nech for mounting the socket

to %%@Pfeﬁswa BeEnt P 3°4>r<rﬁ}§e SOTIﬁ‘ézqzé‘%&E%&af@SéeSf@%ﬂst {Pfeontact pad
(1183 efrhesdircitihdar@ (11802, and/ or the circuit board 110 may be

i nported as conponent 10 parts and then assenbl ed

into the OEM nachi ne donestically, for the |owered

t ar? fhhe yoglepsystarh €09, 30® gixilaiy 1. furthigycompnsingf  exanpl e only

antiodkg RAds (2125 SAARDo hOcdrfPrebdidiiniouR@ad £264, 362 MM hRoundidyShe pin (114)
. oresent .invention is described in reference to
withig o i opening (4 g)r@ﬁt ations of the zif opening and the

C o] rqmammomam(atmhnd ah eaghtionlibver @I[Aeﬂﬁqiresi; the/ferkinig GaadsiTRI2) &p@inst the pin

i f '

(114’9&1%?&1%%%1 :{;}Jfﬂgl; g&lu Iﬁc?{gmﬁ'[&n rﬂf gss gﬁﬁ%@ﬁg I‘Ohb@r%é)%la \}tg:&?rgﬁgﬂgds (212).

i npl enentations for the conmponents 206, 210, 212, 214,

2 1 6;». Th&s%cl@ﬂﬁst&ﬁ)éo@f’»oog bi%aim P, vHB@inPhe chifiésMbritbckhd 194d is26@prised of one
¢ @8 Jo{%‘(g %yskllllntheart of
© aPﬂ?SPPéﬂ? 40 oF 70 ef‘%( the socket system 200 or 300

of the present invention is nmentioned for use within a

hi th ﬂé&%ﬁ@%&@@go@xﬁaﬁm féﬁl@rc% Iw shin an CEM

machi ne . _However; socket s stem 200 or 300 ]

be a&é@dﬂafed?%ﬁy“n@ti F?érbacka?fb of fé%ﬁlﬁceh@areéli 1A}yvhen Gpackst <2%)€/)02> is
moueiLtp b Frbig-sigé sT3he@frcu@PodidZ10®YVi ce t o contact pads of a

circuit board. The present invention is limted only

as defined in the follow ng clains and equival ents

t hér b sockp(ey@en\E0G BAY pfi claim 1, Avhereio e tsockst 02307 200the @O@) board (110)
are pfal@Bf A& Lamm 16856) £Biidirdg Iob4e: aBice m@l o@mé ;»&& &8 hAbRd <&1grn§1teh&gmem

devi ce to a contact pad a circuit

mamﬂi‘f&‘i“iﬂ)‘(‘ Tt*f)( onprising: a zif (zero i nsertion-force)
openl ng on a socke alt asserts
(204) ket (202, 302) that t
SuRs U al c 1 c) actpa
Sodr R o 40 Gt PR By AL B bk 1
Ofa%‘amoaqdéaﬁ),(nzmngtmys@n t he socket (202, 302) that
p I Q5688 sABbahSY 2drd18rc6 Stha¥sih (1RBTs thé Fid §)iheQ bR (WY i6 thbdrted into a

110 t m (,200, 300) of claim
Zlf(zim “fs‘ﬁfflé é?cg) 08?‘}‘51’%-@5}1"@‘“3%%%)&6(02@ gieads (212) coupl ed
t O ptebsdig @ gomresi e roountiend K208 3@4)chn (He & ket 802,302 aghinst the contact pad (118)
ofthéé%ﬁl%glql fig).the pin (114) wthin the zif opening
(204); and an actuation plate (216) and an actuation
| ever (214) that press the forking | eads (212) agai nst
the 'ﬂ)ﬁeﬁnett(o&liﬂc)airﬁﬂ,@hthﬁﬁ]ﬂiludtnﬁﬂle[@tb@oﬁ 114) Is coupled to

t | ead 8 t
o BB 50 g 0 B0 Ve e et O o Bt on 110
is cotlpleértqﬂlelconmdwme maurt leed @QBaPHews iho forlinguets RBAd i s
conprised of one of a pogo spring (210) or a J-bend

| ead (304).
8. The method of claim 6, wherein the compression mount lead is comprised of a pogo spring (210)

or a J-bend lead (304).
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4. The socket system (200, 300) of claim11, further
conprising: a back plate (222) nounted to a back-side
of the circuit board (110) when the socket (202, 302)
is 20 nounted to a front-side of the circuit board

( 1P0)he Bethoggiclaing oy fustheripdyding theptsp of 300) of claim 1,

wheiichting b beek slete kKp) t§ 20:i2k-siddod fheaieit bbked @10) GhkntthelluRerd202, 302) is
Immé%&gzﬁmﬁgﬁigﬁgcummbén&8?6 system (250) for testing the

are parts for an CEM (origina
equi prent  manufacturer) machine (350). 25 6. A nethod

f 0 r1 0 c @Kél%eﬁ:h@@ ofazlaﬂﬁ 8 whdrdift ine Qgck@ '@ZOh C3\01) b tﬁegc,rn%}lﬁgarﬁ klrl Bkl p)art ofa
Wi

a _contact pad (118) Ircuit

of the IC device (106) is inserted into a zif
(zero-insertion-force) opening (204) on a socket (202,
302); and 30 pressing a conpression nount |ead (208,
304) on the socket (202, 302) against the contact pad
(118) of the circuit board (110). 7. The nethod of
claim®6, further including the step of: pressing
forking | eads (212) against the pin (114) within the
zif opening (204) such that the pin (114) 35 is
coupled to the conpression nount |ead (208, 304) via
the forking | eads (212). 8. The nethod of claim6,
wherein the conpression nount |lead is conprised of a
pogo spring (210) or a J-bend lead (304). 7 9. The
nmet hod of claim 6, further including the step of:
nounting a back plate (222) to a back-side of the
circuit board (110) when the socket (202, 302) is
nmounted to a front-side of the circuit board (110). 5
10. The nethod of claim®6, wherein the socket (202,
302) and the circuit board (110) are part of a test"
system (250) for testing the I1C device (106) or are
parts for an CEM (origi nal equi pment manufacturer)
machi ne (350). 8

G?f')mg ¢t frvich @O?)ﬁ’é arg pasty €or &t 0E1§4§<§Jéweluewgpment manufacturer)
maclgnelg3®0ant i al |y zero force on the pin (114) as the pin




