;Z[\]e3e,, T: &FTQL 8 APR ZOp2 PACKAG NG AND | NTERCONNECTI ON OF CCNT@S?
STRUCTURE Field of the Invention This invention relates to an electr @PR 2002
packagi ng and interconnection of a contact structure, and nore

particul ar| ectroni ¢ packaging and i nterconnection for nounting a
cont act stm\ﬁn\ﬂ& “'\“m probe card or equivalent thereof which is used to
test semc r _wafers, sem conductor chips, packaged sem conduct or
devices or prit®%¥ circuit boards and the like with increased accuracy,
density and speed. Background of the Invention In testing high density and
hi gh speed el ectrical devices such as LSI and VLSI circuits, high

per f ormance probe contactors or test contactors nust be used. The

el ectroni ¢ packpaCRAGING AN TNTEROONNETTIONA OFO WONTACH rsmivareurd t he
present invention is not Iini%gdlt t applicati.on of testing and burn-in
of seni conductor wafers and dFé$L§@§i£§Q§¥£Q¥§Q%%Q¥ testing and burn-in of
packaged sem corthicd oindent tes, rpilanted to raauidl dnarasi @andatkeghinge and
However, far | ence expl a ' th i nventd on i s
descri bed %ﬁéé%%éﬁﬁ%??% ereﬁ%% tépa g%%g%ﬂgérd%¥gﬁgégﬁéﬁd i%ggéniggﬁghctor
waf er testipartigniaelyasko iierd esdricroisd peckaodag ead totprcrepeetiame in

the form ofsf seE.aandusct of Vaiflactd SRITLMMET U TSt SUHLMGH 3%, an
IC tester is usually connected to a substrate_handler, Such as an autonatic

vaf er prob&9U R RRomdtheEgely WEdCh héSsewFdndiRt S Skaf 8PMiSERAUL O
exarrplhe Llslmoo Wn_j r\sé_g‘mgcdslgdxlct@fmbh@bsa paakagédﬁaém_ﬁcbﬁam:sysl&t a@vh@%sa
test hea i.ch is ardinari i_n.a separat,e housing_and electrically
connect od (8 1t R ad s AT, bognad SERA St "L Vit “1BEreraRd L0
and a substaatwrdand| déendDOyaardnephedi cal |y connected with one anot her by

means of a mani pul ator 500 pye he sem conduct or
wafers to be tested are autgg&jk 2ot etalda K.geﬂwoylst 1 18 APR 2'002

2 position of thentdsstHaad MidthedsnBdtvatan@adtidh . soescheelestriead, the

sem conduct o, Med £Tadéh By 1@t addl SLOT W Aadi v | hilpRbetirdRMahdepepled by
the sem conductor test system The resultant output él gn%ls fromthe
se

seni conductRNREF P andEr FEEEt CQREACFIRE NPEEEIPEOUBRE - EoRGELFPHISS t
syst em wherngidkddibyg asedconparednnethiexpett adcdatactosdeuetniee ogheftker 1C
circuits on_the sem.conductor wafer functj. orrectdy or_not. .As sho in
Figure 2, (BT HERe n;i:nlaD héssu%%tt_’rgtléA JT%‘Ia‘larfgll Ero a%}égcoarﬁpeqc]tce%tlvﬁ’rghog
interface conpoirmtanidObgonsist pAgsehigopdutbrransfebgarndl2denhielt iis

Lypi cally apii i edl ChECHELLR0R Loltfhikh S1PCE | GabkhGUA! SEANRBEINS:
unique to a_test head s electrical footprint, sucﬁ as_coaxi al cables

pogo- pi ns RV EVPRechBiBtedheireuithbaardsoandcEhged 1Ko ar fovRiieFer Lo
printed cirgnét cbawess ebe@ WE Clxplianesn tohé hprewaber Ohvégsioshannel s
(tester pi ng .c ach of.the pri ntxgﬂaci rcgjii?t boardg’ 150_has avconngc ar_ 160
to receive ‘i %%?’F%%‘Bo‘ﬂ?ﬁﬂgyc T RT3 1P 6P PP e her FOrmEE hadt d
120. In thesemoophduotoFfi gafer2teatihgog” ring 130 is nounted on the _
per f or mance, Doar fh 10 L AL EndBLALILRR L BEVGRALAEL BOdd L (gl i ve

to the substrate er e frog rin alar er o
contact pinknilghe Sgem &Ff A PEoHRRIWTECHrvHEFH. pRnSemnéERREVCEDTT &ant act

termnnals llsr&Rr Qidh caaxi ah cabl esstd4. féglﬂfsilaa.]faurbﬂﬁheélﬂ@ds o a
structure of the subsé’{aiat handl er. 400, the test hea

100 and the interface
conponent 19PRREACEe SF 1sePCBnAGctH RHFERAtAS §f‘?o€5ht i R*RPGhre ¥ the
test head 189@cdmaplagtllyovestt ke ssdasicatdudood|wsifdd0 subhmechaxaogdle and

| ectricall ted t. i
conponent. 150 TS HE AT o hadiTEE A0pmiteadnoben e 'UStoRTRs 1
be tested i3 tresmtierhdnl & oickh 1800rAipasbéycanda 1FepdEape dWwehaliovk t he
sem Conducté’ie&efﬁaagg &enﬁédzéat@&'-thth%e%rtogsfsﬁahdtﬁzeugglsa ol e Jpinber

of probe contactors ntact structures) 190, Such as can evers or
needl es, tocabheget The test head 100 and a substrate handler 400 are

mechanically connected with one another by means of a
manipulator 500 and a drive motor 510 and the semiconductor

wafers to be tested are automatically provided to a test

TR
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3 18 APR 2002 - with circuit termnals or contact targets in the 'FBCiNPRU?ﬂUZ
of the sem conductor wafer 300 under test. Electrical term nals or contact
receptacl es of the probe card 170 are electrically connected to the contact
pins 141 provided on the frog ring 130. The contact pins 141 are al so
connected to the contact termnals 124 of the performance board 120 via the
coaxi al cables 124 where each contact termnal 121 is connected to the
-printed circuit board 150 of the test head 100. Further, the printed
circuit boards 150 are connected to the sem conductor test system main
frame through the cable bundle 110 having several hundreds of cables

-t herei n. Poddrtiom ©fartten gersmtheadéypridie souddtacd tox shd®¥dleont act t he
surface of the senhco f t I

signals to the O?‘C% g%%ﬁlq{%%&sggrﬁegg% uc %lllr‘&wa er K%%%Q%ngoraﬁ%e}%%ggﬁe
resul t ant isi ggvdder whaEh teeki péonpdm ghrerared Bpotheheemieonduntosut put

signal's fremtt heaeEonducipy wadgil 300 uwp&@sts%ﬁamm@%ﬂ W-ha the
expected data generated by the sem conductor test sysiemto determ ne

whet her t REMEIMUSET HRd eZent@dfdfuctFtwaPrEr 3BB2BREBREFRE pEPf oERPL he
iF_ntendeg fsllénﬁtdho@m_ -cdargrt@sshi@&égotWl@éréig\(l)vtﬁfe}i herer daenpeatat 149t af .
igure 2. In this exanmple_ t robe car as..an _epoxy..ring_on_which a
pl ural i tyeé(fpeﬁt(%le égﬁtaacff&s&ig%rrghﬁl?ed” e resSIoc‘;i Earti lé\?ergnar 1éwg
nmount ed. \deari donaluctaeok WS moilumd tigont heo e tiondec twot waf er 300 noves
upward in Figur I Pss he c il r t or
bunps on the wa er?Skééo‘Ag? %eﬁle%ggéo ft%ggcg%;é?l Zlvetjaa%g %8% Lgl(r;% %gﬁﬁggtggg to
wi res 194 hamiddierar @reur coaneshasecWa§ht oafr ahBRPESRE6R | FABBONABE shE@n)
formed inddis iktabey 3 ta 180rfdbRahkansBhed R0 WHaTH N d heypielergapd 170
are connected to a plurali HDy of Iectrodeg 197 .whi ch contact the peg9 pins
141 of Fi GRTER TLFEUF by PAATE hEALarheErsL e CHRitt ur E0PBgCh Lo

mul ti | ayerumifqueolcy & tess ubsdd aé esl dwtat ingp g rfauwbmilrene sugpoeer coaxdal 8 APR
zooz planes, -signal tr. 1 SSion | I . [ | nQwn i n
the art, é:adc leo ! ?ﬁgosi%g%lar% gﬁfiaﬁglr‘lnhgg%%gl' inglé%/e it?sizﬁegﬁzébt%owﬁg\hlgégg

char act er iss lisggenputrrec uphinted 0c bl hypdgaiden disfgwhiiehdrerrebnead

par amet er g, I irhtﬁhl?éf%f' Ee6LNEhaRheals td&%swdxygﬂor%,fhl NEYCH aggegneand

capaci tances o e signal wthin the probe car us, the signal

transm ssiRFENESh S A hfepits HRl B 3 cCarpeeler alfP ghof FBgaeNBY @

transm ssicyidepbMdiidy teoritectaf eFrmB0L The &f gplé beapsHinaitenbbaRas

transmt snall c rren}t1 durir&&la Stfa% state of _a pul se, signal ﬁ;\éﬂ l.ar ge

peak curr dur itfg S0 r SAETIGh Qt af'd9E S 1 d8vi cer S out pies t ¢ffi ng.

For renovimmeEden ¢aeaperdicerntdeabdalds 120etpr secdedtedyt Hetproeecar d

L70 betweqn,d heoRaes 20k Of Gynde PLANGS M ROULYBLERL ST hEHAE <01 abfse pr obe
I gures 4A- e

card 170 is"shown in to explarnt imtations of bandw dth
in the cofentfer@l rprebé 3@ampa ez hharsgynumbesh@in sentReureinaAlidd 4B,

the signalgddipnggi g3rodrfi@tdr-d Ner Ppege-pand , 1 €drd s £60bohiact

el ectrode 197, t%%]strl p li ne‘géll‘lrr%?dancie ma%fhed él ne) 196, the wire 194
and the né&dmeindliiidnr)roed PaELaineahit® 183 -and needl e 190 are not
i npedance mat clethutdiegae furdliensshonst ionstEesuaturadudt othd isabishe altiegh
frequency ,band a wn_J Lgur . t || f the
wre 1oa At S99o0che Kl B 3RS e (R BLEREC; oL
limtationt4® whemnltestingtassemycandiughofregbency per sbewnnda Figargevi ce

under testy GQhekdachaha Waochs! phted NerdF aaiencipdiandwi diahdiret 1@ opr obe
card 170 reside in power_ and graqund needl es shown in_Figures 4D and 4E. |If

a power | i34 AarfAmASaklY At SrffigH A e MeInEs ek thete SURGETAtESt, it
will not seimdusty thirddgl hecloperaidontdcdansbmgbidentn tlesii ng tie ded ce.

However, because the serjes nected.wire 194 _and_nee 19Q_for supplying
the power TP aé?ac{]l(ﬁfaélrcoq{]’egt SSF‘écgaﬁP\Cf P&nt=f Srtgégi%%l%cet ore§%é£dashovm
in Figure 4D mohntchdi mpede thecki ¢i80speetl pupbentcadricowl Th the promdddd ne.

giogiz' arly, . PsFaushet DEmS BLLES ERINGRIRT WdE dP4band.0eedl e Thk §AHR R

card 170 has a large number of probe contactors (contact

structures) 190, such as cantilevers or needles, to contact



% 190 for grounding the power and signals are equivalent to the |pguApRrg002
as shown in Figure 4E, the high speed current flowis inpeded by the wr
194 and needl e 190. Mreover, the capacitors 193 and 195 are provided _

bet ween the power |ine and the ground line to secure a proper performance
of the device under test by filteringout the noise or surge pulses on the
power |lines. The capacitors 193 have & relatively |arge value such as 10.F
and can be disconnected fromthe power lines by switches if necessary. The
capacitors 195 have a relatively small capacitance val ue such as O Ol~, F
and fixedly connected close to the DUT. These capacitors serve the function
as hijgh fraqlte?tzgdxdﬂmmjﬁémnmllél‘rﬁrwad:ﬁ rmrngmgttselwpeﬁEcﬁme hi gh
speed curre 0 t he. si.gna nes ccordi ngly, the nost

wi del y used prt(?bee\g(%“n]tcéacrt%‘t% s nafe’ﬁpf%wevlen% Fe § ted to the frequency
bandw dt h of aptﬂl@qtrmtcah/ thMIMDchcqngtamtsm‘dqe{pmleso afester prehe

sem conductQr,. e ld1d i der i t t

frequency tt?%négmq" %léa%ﬁc%%gsjtf?hg%%%%a%@ t eét(I:ecgltlte%gfgl Ea'.%g.b}ﬁllt
which is cmrloéﬁtd%ﬂ oR Fﬁ@ breer rdnI 160 - orThe g‘—ﬁ@n‘:aq}ﬁ Ipllnlﬁelﬁécesgaaifson t he

near futur@ordfddtRe tobt the RNURE | fetditndTglusbiy otfhaith@ PELBSrmghlel S
capabl e of hand]i ng@a | ar ge, nunber of sem onduct or devi ces, _especially

menori es, SPAFhs13® gridmFRe iGPa | 8RPEBEr 4%l WhEEE) 835 nePBRRET est
t hr oughput teEmeet 112t1e19exbngeaeéatt@rtttee;ﬁrlrrﬁmﬂ lceresliit b@ta&d abovef t he

i nventors a tion oyi W conge

structure | E'the %Paéa]lqégat P%t;r ?r’oq?ekg% eir% P‘E t%c‘?‘B F%Ppred by
Phot ol i t ho@mpt@ormwee@ thi [tdae Jmicmndqm trhetc@nrtsa@tn seairet Grames
formed on g 5idydipne Qe %@Afét %h?xdi'ébsﬂ@t Balk g,ugee@epgpt AU APBY
process. Figures 5 and 6A-6C show the contact sfructure 1n the above noted
applicati ofabhlesithared- a11 of the contact structures 30 are formed on a

,SAIP IRI con subst rattmc?& ttibltfl@lﬁl?rbhgeﬁéﬁ% pbt?%@ﬁdﬁét)gfoam%etm%ces@ %gheactb~ g
Z~0Z CO SUpsS aVvl e CO acC I uc es e
ont oq” on Hi e Pt e Aeulnaiel of [P ER S aR (o4 i Rt o
sem conducttar a/gz;;ﬁley ﬂé)ﬁt uadgnatlsstorm\hes Idbwaridys tire chat aehisbndottpes 30

contact cor/Banong 1t £ONLACL: § 21 8L Sr L&l PLLE00E8,0L1 RAGE) L AZ0TENChBWal er

300. The con struc ure I.con su rate can tly

mount ed on gt dbe carfiesudflas FhewrSSwltiagir OWPWr sigRRES | ﬁr‘ampﬁbl%age

such as a téémtédrmt?étdlc pagkagesdvingeteadsr Sfré habmpheepackaae kie
nount ed on a probe, c In the a ?)Cgove ot ed aten lll(ﬁgﬁl I catl on b t he

i nvent ors, SStREFGSE %gﬁ?%%e’a‘?t REGHRY SFLFAR ﬁeE’FF’BnSXF PReto
contact st rdeddimei rad widthare ghectct Ohitis ntai)fe cahl condegitiorawarfiert Bepeof
i's not descrl bed Sungmfé/rtgftktlgenllgé/n éopuﬁrgeigﬂgre it is an object of

t he present E%eﬁt}fo‘?ﬁ 1o provide a agl ng-and Tnterconnection of a
contact structurigutéd BesiFeca ﬂD@t&qm obeewarll dheegpiobeewaridhel 2df offo be
used T n { e§iiqga §emfx9“9h'£é°éx§/‘@%fé PRE43860. LohzaNd7bNEabl kS cbloxdys

anot her objec t he present tion to provide a packagin
i nt er connectingh er a’hé&ﬁ’t &t Pdiraditive oM tﬁr?}é§p€€Ptta§t§rﬁr 0 c&P&lStd

equi val ent ddwired be agdmEeyVPevehs gbrepawhﬁ@afreqamytaeeratmaa 1180
testing a sem conductﬁ)r waf er gacga?ed %SIr 2 g thee u r g, furt her
obj ect of tHMHTHEENNT nSERt FIRATESEBF oV HET a g cRBYFRg BHB nf‘élr A&t i on
of a contact, fthaidtipe ofi tthe especit] gve s rlr&@b@oanatrad:tortl'eq@avﬂal ot btlh@rseof
wherein the rPaEﬁég"{Qf 0'30'6t erc%%ecéﬂ&é‘ :p% ftﬁr[ ﬁkﬁ'éxﬂg%erléé”

S I's er ob 0

(top) of the' cont ructu ect the present
i nvention teopRested aFCpamaf@sﬁg 1§|‘1=d Wht@hc@f@ctﬁ%ftﬁra%ﬂ@ﬂﬁe%t @t ur e

whi ch i's e%@&téﬁi@léﬂrpﬂg@s xb@@déﬂwnﬂv Mebrafed aRE tHY YrRiRd Lerdilng .
(TAB), and a multi-layer is a further obj gct of the resent
i nvention tBHricRARRE st')‘a‘?:‘P(anWF‘gg it EhRt EFE’Bﬁn‘e@% oh’ bfa%e &5’2’55& ed to

a plurality of electrodes 197 which contact the pogo pins 141
of Figure 2.

Typically, the probe card 170 is structured by a multi-
layer of polyimide substrates having ground planes, power



«~ 1 8 APR 2002 structure which is fornmed between a contact trace provided
at the upper surface of the contact structure and a connector. 1t8iAPR 2002
further object of the present invention to provide a packagi ng and

< nterconnection of a contact structure which is fornmed between a contact
trace provided at the upper surface of the contact structure and an

i nterconnect pad of a printed ci rcui t* board t hrough a solder bunp. It is a
further object of the present invention to provide a packagi ng and

i nterconnection of a contact structure which is forned between a contact
trace provided at the upper surface of the contact structure and an

‘i nt erconnpdanead efigaapr tnardmissdont 1 bneas don hmanighl sayeaenduti ¥e pelyner .

[n the presgih 1Y AHd e AN ELACHECRKE RACKAG! RG-ANithi U ELEONNECL T 90 OF @
contact structure to be used in a probe card or equi Valentt Hereol 16 test
seni condudesignglderts, haeid corhrsastt astiigisic pamedpes estcorminci @roldesi ces
or printeg,CigLiidcDORr dneanfh 418 Hutkk | Sapshabbished Ret vegle feLopiact
trace fornmed at an upper surface of the contact structure and various types
of connecEPEftaddn £t hen@ PG derr dndurteicespaitd ftaraet precent of

inventionghe patdeedl Ngidhdn niles cprBpet idrdf 1a0cont AkLs St R UE Eghs1
conpri sedtof: a .cont act structure.mad‘? of congu ti VZ: mat erji al and, fornmed on
a cont act CEAREV-AE Thrioufif 22 1hot BPFIRBGF aPR CEFSC §s % 2 hB18Bnt act
st ruct ur e fragruerizys et pansmbasvent isaldwi dtdr ned arhe hewademt at00 subsThat e, a
hor | zont alg;R0rh Ara 0l £0£0R1 14ALEN HEIOr SRt PN cLE RS GAANAd 08, and
a contact portion vertically fornmed on_another end oFt e horizont=al
portion; &teasastatea®d PoPHégeoAighalcandatarggnBeaiat eunrent| deringal |y

connect ed gt @ A QO RCi L St & USE !Jf:ﬁeahe‘}ﬁ'!@e@@dou%%t@ émnﬂfhi%&ﬁ.f acpoef the
other end of the contact trace |s forned as _.a_contact pad;. contact target

provi ded FFTRVERShRAERS r CTRR2BHEPES (Ped) 2BAbiPrafd P VAT R FBebe 1
$ APR 2003r®ba ecird aald yoawamc itttk wdvet hend aitantd ppllamés t he cont act
trace through caonducti-ve |l ead or. . wre;.an_el ast [ Vi de nder _t he
cont act | subst r 4¥6 BRSSP oPRe SR RRe ek Ber P e
packagi ng Falgurdes déntAdttosexpdadne thgndimisappons ofrbandwadtbr isupherti ng

the CONt AGl MHGIHA. RShE WL AFt SUBSITEE. ANt t Mofh ASH OFBGu LD ROt her

aspect of the present i'nvention, a c¢onnect ﬂr, is provided to receive_the
ot her end3d@ t4R it a81IRRLCETABSBLRERPRsH 1B ithe RIRPRCFIPA 170
Lherebet W%Gdterid(;s affomt bae mree%trdafe t a7 prﬁﬁentstirri\perntim, (ﬁm%édﬁn@tai ve g
unp i s provide et wee e .t her, en t ontact .trace_and,the PCB pa
o Bst ol T e AR Y R S TR b, AT R 380 ¢ nEfaRETa e T
present i &t i ofinaecoheuctinee 1A yamd needievilddd d ween ihnpedaher end
of the CO%%;ghéJ,a%%e}?édeQ%i%% f@ﬂ{}lﬁwoﬁséébéﬁ shh&lact+ 'Lctékxeﬁﬁl%”ﬁ%hon

theream)ng. n a further aspect o e present I nvention,

i nt er conné@aBIENE hamck a5 AHOWR LRFEFRFAC st Beaawse of E5eaBVESRAd

through akepfime it kareeanst hagcaskatk pad 9k hbsusanpacsommacenand a
contact tar ..Jna fgit her aspilcit .0f the present nt.i on

get nv , _the
i nt er conn&CEHF LA patkaGHRGCHH H‘éft@('iﬁ'toé]ctl%trﬁﬁ‘rlhﬂ:@ i $TestePt1RPed
t hr ough a =gyl ferd@yeicy geelr Hbrmanpee anf caradedi bomdndgr (T&8Y . struct ure

extending betuesn, dNeaaclyaad 9Lot DoROARL, LIPS AN HOOTACLe

target. In a f er aspect C e present inve € I'nter connection
and packaginapefcand todt aesider dot powers agst ayfowddneedbeghsbowbl énl ayer

leads of tm@apg, Al offtath bendi ng GTABLest 1YakUREREXLERd R 1 ReLReenLBG
contact pad of the contact trace and a contact target. In a further “aspect

of the préiBReRtVehPi dhie tFRVIFe elBgRRetSH ahll Padladitly §ETERESddNt act

struct ure liisniast altd shpdrafrioungh tbhapbeibayeriheatdsming apheautieraiced

bondi ng (TAB) structure extt ndi n%.bet ween t g cont acfgtgad cffn ttgﬁtcgg act

trace and BOYSHtRcPIGHIRR PR B5F LR CPBERESEr %5BRt 1 T hvalt 1§55 “h

packagi ng faoxd isntmylganecttinen pasear veoy tihigh deeiqpenoyndsandwiedtth eareneet
equivalent to the inductors as shown in Figure 4D, which
impede the high speed current flow in the power 1line.

Similarly, because the series connected wire 194 and needle



4-18 APR ~1~~ 9 the test requirenents in the next generation seniﬁggﬂﬂﬁi%ﬁ
t echnol ogy. The packagi ng and interconnection is able to nount the 002
structure on a probe card or equivalent thereof by electrically connecting
t+herewith through the _ upper surface of the contact structure. Moreover,
because of the relatively small nunbeg of overall conponents to be

assenbl ed, the interconnection and packagi ng of the present invention can

‘be fabricated with |ow cost and high reliability as well as high
productivity. Brief Description of the Drawings Figure 1 is a schematic

di agram showi ng a structural relationship between a substrate handler and a
-sem conduadtsdr fbe:sgrs;asxﬂémghah'engoaeremtd heeiagha I8 gittee eZruiivad estheaathe

di agram s d r upeohok ng ng,t t est

nead of ¢ OTARE A B8 HSE o BBt a8 EeChE b P SORaBRFERR e BERIE™S 1
a bottom \ASewnmﬂﬁd@xart@m% b$4t¢mdpm©@él%alﬂo havi ng an epoxy ring for

mounting a pl urmiféa«réf Cald | @%Bh% 188 rBM ORG3 COUNACHY:S. aEbgugﬁavééeéE are
circuit di aq_{yans showi ng equi.val ent cjrcuits of_ the probe car Figure 3.

Figure 5 i Rhdhs P@Wﬁraéﬂélﬁﬁ REWFAY Forinetl e & SeEYTEs R0BTaPEd Wit h

the presefperfoteminas @fodhéedié\hrdwg.lihd?e:ph@égtl bogriamur ipicPCcess - thiegur es
6A- 6C are schematic diagra show 5[Jlg(ﬁexa act structure

. of
associ at edniTh ThEYPFEEs BN 3RV Bht 9%"?%% H?Fsa'cgi cGRPEGHSOFS €23Fi gure
7 is a scheveti e drajaaivehpwileyge f vedtueenboch meret aduFheamd esemt be

nvent | on d LAl SDE PAGKOLO%AC | DLELEONDekl POnLs £3( ABLLINRG,DY 2

bondi ng wire ween a contact d provi surface o
cont act stThectaaraciidres |18 avere. rrlgaiwedy §mélécﬁémci§aﬂpagvaﬁru§hovm ng

a modi fi ed\ )iy . ® 19/F ta?ﬁ hkéawnbgﬁhgeeédoéléas iacs %?Fé“bdz”ve@hlla%@

Figure 9 is a schematic agram s how ng a second 1
capac:1tors serve t

e function as high frequency decoupling on
the power lines, which also impede the high speed current
flow in the signal and power lines.

Accordingly, the most widely used probe contactors as
noted above are limited to the frequency bandwidth of
approximately 200MHz which is insufficient to test recent
semiconductor devices. It is considered, in the industry,
that the frequency bandwidth be of at least that equal to the
tester’s capability which is currently on the order of 1GH=z
or higher, will be necessary in the near future. Further, it
is desired in the industry that a probe card is capable of
handling a large number of semiconductor devices, especially
memories, such as 32 or more, in parallel (parallel test) to
increase test throughput.

To meet the next generation test requirements noted
above, the inventors of this application has provided a new
concept of contact structure in the U.S. Application No.
09/099,614 "Probe Contactor Formed by Photolithography
Process" filed June 19, 1998. The contact structure is
formed on a silicon or dielectric substrate through a
photolithography process. Figures 5 and 6A-6C show the
contact structure in the above noted application. 1In Figure
5, all of the contact structures 30 are formed on a silicon

substrate 20 through the same photolithography process. The



enbodi nent of the present invention in which the packaging and 18 APR 2002
i nterconnection is established by a single |layer TAB (tape autonatéed

bondi ng) between a contact pad provided at an upper surface of the contact
structure and a contact target on a probe card or package. Figure 10 is a
schematic di agram showi ng a nodified gtructure of the second enbodi nent of
the present invention in which a strarght TAB is incorporated as an

i nterconnection and packagi ng nenber. Figure 11 is a schematic di agram
showi ng a further nodified structure of the second enbodi nent of the

present invention in which a contact target is a connector. Figure 12 is a
'schenaticsmhxyunnsdhahnq;eazmuhahamgnnﬂbfbedtabtustmnetutebheosmagnﬂe

enbodi nen HLe ve, j ondu u i S

i ncor por a%neg1 Het weeh % gh?k% ?d{)h%eddglo%c%h?‘équgg % \6(11% %nige)r%%%ngcu on
and packa@ineg #élﬁbéﬁmlppgdﬂéwg vafarsihemnder diesyr agvelsowbwgrd,f theher
modi fied gpicdy %t.‘?cfuéﬂl?ré@cﬁ‘dcc?rm et r&p 6!5@11?%95&%ab9v€5%3898' n

whi ch a conductl ve_ pol ymer |s incorporated between and t cont act
target as &tSTHEIISHIRITRIAL antt Gk it v ¥ eHet00Figure 14 is a schematic

di agram show ngrise ideintécenbedudenireoB ot the e $AN IV elibis@fraitie pldi gAnt he
packagi ng.and |nt r.connect.i on iS esta %él shed b%lécghdoubl e layer TAB (tape

aut omat ed oﬁidlrngc) l%t%lght & GhARTRY T ovi ats et sHLPHEE of
t he contad®, str ustilded aind & mackage, twcg‘teta@naatpacmbmma]d DC package.

Fi gure 15&@&@%%@' edtAgEaph s %Jdn%d%u tgggbgf chpg third

enbodi nent of t resent invenfio a straig e layer TAB is
i ncor por at’éy the érbquﬁ Sotehbetess éﬁ@l|é§éPéaQPnQYn’éhrﬁe%nY©nb@réonﬁé@hed to

a pair of (HslodEHHS palawlelglénlds mt%%@mte'c%1@hagrea€héheaheace
further nodified structure third enbodi nent of the present ~1 8

of
APR 20~ mSSRHTRYTSH 3% WAFEh rgs@(?ﬁttac‘iot’é]ilﬁePrP €4 B ofIRSVRLent
connect ed tMddedihe slawdt edésyeibdd\B. Figure 17 is a schematic di agram

showing a further nodified truct r%fOftheh‘?[ntv rd enbodi mrent of the present
invention in which a cont acfé—F'a'rg'gt—rsTmn'rre{ﬁ—Url’to be connected with the
strai ght doubl heayfoAB. ifFi Luran I¢pjecta sthehatpresknyr anvehbaongta

further ﬂgﬁl&hgﬁ std UC% BaPind Neaddi rﬁ@&?@éﬁﬂ@@h&ﬁ t@e paeseehtaexéentlon

in which conductive hunp s Tncorporated between the e cant act
target as SHFUGHETR oNrde tisPestd 5PackREPRG RekBePT %ﬁ?@ligtl ghgreefemati c

di agr am shambrgugetiui hheeso0ah fa ebmtiidormdudtoiwa et bacttag@do disTeahdof t he
present i éFnt n in which a pair of conductive bunps are incorporated
bet ween t o]u]gf "l ayer TAB and the contact targets as interconnection and
packagi ng nenbelts.isFagotdez0obgeatsefierhe ipretieayr dmveimiiongta puovtide

modi fied gf gabégé \;@rﬂ%léﬁtﬁ’ $r§‘&é1dc@£??é’£'é£@:@togf t@@n@éﬁéeg ?Eﬁr%' 4 el

whi ch a con yner 1S 1 ncorporated between t ayer TAB and
t he cont acﬁeﬁ%@étt%saaﬁrph?eﬁééﬁ‘n@é’[ ﬁﬂi“éfﬁi%é’ck‘é&?w%%e@ChF?gﬁr@ 21 is

a schemat irg gh ad8 aﬁwﬂgqaehuptcﬁ\@érﬁ@%ﬁl B teldticidbesehi EBadtbitod
enbodi nent o the resen ent(%otgh MF" ch a pair of conductive pol yner
¢ abire

are incor Bt TR ¢ TAB and the contact targets as
i nt erconnecti omtandspaa:kéglrngemerd&ej@ct FbgurtmeQZpiresanschammtmcdmagroam

showi ng a Jour{ 4. enpodppl ool t %n(grefﬁ%rb?%{ﬁ?&l:%n' nophi gh (he pagkagi ng

and interconnection i y a triple layer TAB étape automated
bondi ng) BHinweE1IEe cohtlctesRRF Hricviad@Foke §aT Qér equivadensf thiggeednt act

structure \ad-& ¢ 0phaChaliaganO P Ab8re8AHBE i BACKRTSEormed at an
upper surface (top) of the contact structure.

It is a further object of the present invention to
provide a packaging and interconnection of a contact
structure which is established through a bonding wire, a tape
automated bonding (TAB), and a multi-layer TAB.

It is a further object of the present invention to

provide a packaging and interconnection of a contact



Figure 23 is a schematic di agram showi ng a nodi fied structure of 1@@?“2@02
enmbodi ment of the present invention in which a straight triple layer TAB 1S
i ncorporated as an ~'1 8 APR 12 ' interconnection and packagi ng nenber to
Ye connected to three contact targets. Figure 24 is a schematic di agram
showi ng a further nodified structure of the fourth enbodi nent of the
present invention in which a contact target is a connector to be connected
wth the triple layer TAB. Figure 25 is a schematic di agram show ng a
further nodified structure of the fourth enbodi ment of the present
invention in which a contact target is a connector to be connected with the
‘strai ght Elttrplc&dm;ywhi?éABis H grmed 2fetiveeen $C henmtict dirageaprehﬁmledgaa

further gl LedSt st of the (il emadidmn, ofod e Biesenloy

i nvention In a conductlve bump 1§ 1ncorpo ween
the contact tafd§etifsaanfuntkeromhdectorcbndhsacrergent mnventigiguke 27 is

a schemat Ffs‘co%%r ag shwikg ihd urdddier 1rﬂzsaxfd&9:e°éﬂlt&x U(rjc?f ofyt hrgo:flﬁ)é'&E h

enbodi ment of the pr%tl Bt ention in ree conductive bunps are

i ncor por af&FUSENRS LR %?l%‘?@“?% t"’ﬁ%’l é‘n&oflﬁé"&oﬁ?%? PEPYeEedaat

inter connehtel orupmpel- pagkagang nefberche Fi @umeaas | st@useheent igndli agham
showi ng a, grther %gﬁ tructurﬁ f the $rrblgd|met of e
present i AVETECORNST goRGLBLE echFV ?gr nt JF%B? t2d°PetiEen t he
triple Ia}oampTAB and the contact target as an |nt erconnection and packagi ng

menber. Figure 29 ig {%hsﬁu £ C Baghan, shayin g?:?‘eéé’r'iﬁ h?LBv@?ﬁ’:'ﬁ] I EO hr ee

structure of the f our I ment "of the prese invention in
conduct i ve@Ipdli@Aeer aar é’qulmﬁ atas bétwqwqtﬂt% e 9fyer TeBRBAdtt he

contact taigeicta%e whllaheasowﬁﬁéa%@ﬁ&rp%pke@gltla@twenfaeés rQeiaéhth
Description of the Preferred Enbqdi dn&éet To estaplish a Laé?%and

i nt er conn&EE orPREEL cBHFARESst Pdct di FRRERGE Wi EHTHC PES’e of?

i ndi rect | {ntietritomrgrcabe paar dofhraugiriarttdd pdadcage, eward eshebubhguaes

gﬁbgclghowog%%ic%it\;g ep%lweels_ of electrical path extended from ~1 8 APR
In the present invention, an electronic packaging and

interconnection of a contact structure to be used in a probe
card or equivalent thereof to test semiconductor wafers,
semiconductor chips, packaged semiconductor devices or
printed circuit boards and the like is established between a
contact trace formed at an upper surface of the contact
gstructure and various types of connection means on the probe
card.

In one aspect of the present invention, a packaging and
interconnection of a contact structure is comprised of: a
contact structure made of conductive material and formed on
a contact substrate through a photolithography process
wherein the contact structure has a base portion vertically
formed on the contact substrate, a horizontal portion, one
end of which being formed on the base portion, and a contact
portion vertically formed on another end of the horizontal
portion; a contact trace formed on the contact substrate and
electrically connected to the contact structure at one end,
and an upper surface of the other end of the contact trace is
formed as a contact pad; a contact target provided on a

printed circuit board (PCB) substrate or lead frame to be



st he contact structure to formsuch interconnections. Figure 6A shp@sARR 2002
exanpl e in which such an electrical connection is established at the top of
the substrate. Figure 6B shows an exanple in which an electrical connection
s s established at the bottomof the substrate while Figure 6C shows an
exanpl e in which an electrical connecgion is forned at the edge of the
substrate. Al npost any types of existing |IC package design or probe card
-desi gn can acconmpdate at | east one of the interconnect types of Figures
6A-6C. Each of Figures 6A-6C include a contact interconnect trace 32 al so
designated by a which is to establish electrical connection with a probe
‘card or aeyebntecaédyam@nmadmadthuhtnh@eccntdcthadcoﬁtwhesndmna¢te 30

has vertical or r iy be on e.
The tip ng?c n %hgga?ﬁe con{gr@f&s r‘ﬂagt uf‘% 0 s ‘grmééé %11 agr@ée)rﬁlée% to
achi eve apsovmdbdngnééretthe wieart qete subs txgaienfor cohlewing a?r/]g@tlsb@ﬂ'-};uch as
shown in Fhguiges. AL Q5 e e atdthgaeraae[q;ﬁat abfbe%rﬂec RSy ges an

appropriate cont act force agai nst the contact target . An exanpl e of
mat eri al BETrHREVUEEHt aRH YRR e %WrtertéoEoﬁt‘EE?rWﬁSet@? FoRtcles

ni ckel , abdpuBHYlreGORBRY c@@t@a@ttherum&@tc‘et iatRl neerdlalsomihe. i nvent ors of
this appI icati on have Er ovi ded ﬂettzg ed descr)erﬁ)tl on, of production process
of the contact *5t PRCERFE gﬁpﬁﬁa Phet RO RSP Tt HPETANEL?” 17 &CF R t he
silicon stbspratvede2d tp rheedievehaobelel. &nd/phltvatcomtdot OSA089:61 4. In
t he prese ckagi i ectﬂém?é‘é on EQPLRS
strugtureggta%:iﬁ%%[ %g Qth%]} ype tglt%r}hcttﬁuereLr avi nﬂa C%?]t%Ct trace at an
upper surﬁap@Cﬂiheﬂéoft}(lﬁopplt%ﬂﬁi‘éorttréfﬁn‘tlr%e) 3asC8h WﬁtP-HeFl Bume 6he

Various epbadi; ey %eefwetétﬁ d@fee%ﬁﬂteﬂ @tﬁptdprtm ddiec 4P &:y@@e p@ﬁaagheg and
i nterconnection w | ef erence.to tﬂ dr awi ngs. ures 7

and 8 sho®CB Plafjst:oeﬁﬁsapiéﬁ[" 8 eFHEISF‘(ﬁJsSﬁPnFﬁEéﬂPl bRCHARBIEPH - the t p type
contact tFageher aeppedofoclte presdhtASRventliérn, headnflvnativerpelyeer for
exanpl e, of a.n rab | Cep a ough a
bondi ng Wlllsep e fl%s"ggeé(aéﬁﬁgmgbf’lgt gﬂd 8; acgllécg%trge%cgt é{?%régé
formed on taecmBa@adsmtersmaéolz@h selee@t'e:tw@lalctquﬁmm e@l@@eam@aat act

trace 32 which s LherlPPhdy PG LRAUEBCHEL I gk w@gtra@ozeventhencontaet
trace 32 has, at its end, a contact pad 33 %ﬁ per surface of whig¢h is

desi gned t@teRCamMagtion cpRdt Pﬁéaﬁgéélﬁnécﬁ e wFPHtE‘SFrt ST YeR s1fhrough
various Ceiytagl 1@@:‘@ tHSg®S adbbAAThgowit ¢ betveckh e e kentAdts padt BEN

(15-25m wire nmade, r _exanpl.e T o] ly, th

contact st CRESE %5 g%dcgncgttgéf:ga?’grgle houg Bt %?Eﬁ?/ﬁeésg?gt

di el ectri ofsubist r:gataﬂermjc:tnmutgicm,s Epoxint gotynnedeioneandi packadiabuni na
substrate r I ib e; u he, b I Wre
72 connec?:sfatﬁegco%%tnazg%% %ég%%ga a%f%%esg d Fﬁr%gghe%an%?q?mg pr obe
card. The leommctleahste tet@@ it enet e@adoPrdiRd 45 (BAR) npBhtEatyKea

support sty bdiWedtdthd Q_ror@aatraal d ¥F e@tee&bheaG:BOt;raE@Aehd any
W re bondi ng procedure can be used t abl i sh th Ei_ll nggré:?

bondi ng w T 72 is" firs d t he
iGRECt THEWSe 72 i fi%r “E& e P&PFFE

contact t r:aﬁ&rambxs,paumedmmtdzmﬂteadlcbmaand415ac]mglmgr ef’>12hes cbotded t o

theleadfrarre [ Nkl r peat t the

next bondi% ng pad§ %he V\Iiésé"é %“qegngh£%§ g %llmb{lﬁlg Qﬁgéég%ﬁaagrgg ‘EQ %um

wi res. Botdutmnated| danddng gHII'@ ongEEREYEranEiRRIIRS e RAFESRD® Wehst and

def or mat i %Mé@%é@%@% briteRs Btbstddd o emmitrictg t%tx’fg@'iﬂ aneh a

reliable. In the gold wre bonding, thernb-conpression, é and t hernosonic

net hods ar@ﬁW%aﬂﬁ'fR/e%é?f- bhe PRESaN RN IPS b 5RG AT SEFPPREGH O and
wedge bondirg g@ﬁ}tﬁ@tfn@roe tyipi €aht ¥ctsetrudtutde = xanplbd icthdd ghweuh t he

contact trace S CcO ed at_its u [_.S ri Jecui't
board (PCéﬁrtRf%ch@ﬁ%]é C;%I %@tarpowaéﬁg? oarFeag E%%‘ \Mt#strﬁ‘gag E%&%%ﬁﬂ

substr at e &2t endihe }aetpwe@e tlaecb@umtagbachdwt the COP@Q@*R@Q)@@@@
Figure 3 of ﬁ@aé@t%%{ﬁgkate circuit conponent between the contact structure
and the pro Pe- card € PCB substrate is nounted on a support structure 52.
The contact subREFareing 5ad thiee RRAFMT LRYERELIPR: 5DhEr PAFKREGINSE 13l bne
anot her by, n{ 8f-8XABBL €onaHa8dHeskYe (AGh FhewWlkbncd BahdWivitH he Rt
substrate and the support structure 52 are fixed wth one another by an
adhesive (not shown). Figures 9-13 show a second enbodi nent of the present
i nvention wherein the top type contact trace is coupled to a contact target
through a single layer |lead fornmed by a tape aut omated bondi ng ( TAB)
process. In the first exanple of Figure 9, the contact structure 30 forned
on a contact substrate 20 is electrically connected to the contact pad 33
VI a the cont act trace 32 The cont act pad 33 i S connect ed at |ts upper

Y o o —— g ge— o . T Y o



.-The TAB |l ead 74 has a gull-w ng shape which is simlar to the st r
"gull-wing | ead" used in a surface nount technol ogy. Because of 'ﬁ?A(}R 2002
down-ward bent of the gull-wing type TAB lead 74 , a sufficient verti cal

«| earance is achieved at the left end of Figure 9 over the contact portion
between the PCB pad 38 and the |ead 7¢. The |ead formof the TAH | ead 74
(downward bent, gull-wing |lead) may require special tooling to produce the
same. Since a |arge nunmber of interconnection between the contact trace and
t he PCB pad 1 8 APR 2002 16 will be used in the application such as

sem conductor testing, several hundred connections, such tooling my be
Standardibﬂéfﬂﬁsw.ﬂ@@ﬁiﬁéﬁeﬁﬁscmﬁt&mbIﬁéﬂﬁﬂgeﬁéfaﬁﬁdmns@hi@hndﬁbeor

el ectrical__cqonnections §tvveen t he cont aé %g C Ialnd t he TAB |l.ead g4 and
bet ween t IF& ST 74 ﬁdQ%e(afgéé"gpa%n g i P CBBRSSFARR ﬁef%@ev Pi ous
bondi ng t ectund! oghescpnthati m};mwrumsm cabpmndbeg carderomceqpiesadeon

bondi ng, agoni p h

el ectri caI%ril%dgﬁélr1c;ef{:t|E nsé:%/vl e es a%{&:ng%%g In%rougélpg&éﬁlrgf Z;(%Ierorﬁ’P the

t echnol ogyRESMT susf@reasfushagcantarectt PiGHiLDI eMogeg¥ierpabesauaesofderi ng

process i g$HArLbedrovbiasashon Hgoes! | O ewﬁquereéhpsﬁeﬁﬁst%sebder
paste and other solder materials well known_ in the art. ;:1' e PCB substrate

622 it sel PIRFTYED Prifhel ReFTCRRFCHECR AR PRCERLRS of oF B BYPEERT

separatelmnmuhﬂmnﬁHEﬁhﬂurbatlyaamlbadeaecwq¢nn1ndwarndme cand. htighhe
former case 622 di.rect wth an interface of a
t est systécrﬁlsll%\ﬂa esterekl“ﬁgh I?ran‘%%?és ov% in Figure 2. In the
| atter case, the PCBs Bisiefit be SO e Dnawirasf a conducti ve

pol ymer for es%"‘%ﬁf@' 1g1@n '§&Eé&1&@lc‘38%§§hmt %htom% X4 EEiéﬁEthcaQ

cont act rrechanl on t he "probe card. Such types of electrical conneciion
bet ween t Hee @B Quasip Retvween %@Q%r&%@a@ﬁlllﬁrt RPGUBhSBMASOBAUESREUCt i ve

pol ymer waidgt aéa}gy\érﬁq&a\iiﬁédare@gtrla@adilty The PCB substrate 62z may be a
nmul tiple layer structure.which is ¢ pabl 0 in h band

signals, distri #gﬁsf Pe&&k‘ﬁ &gpaf@l r‘?@e ;'ho r%? %‘?a‘?’éamﬁ

frequency dﬁﬁq:n.ba:ﬂ)a-ttmrcs:dm ;ﬁowerccsmm@d:tynd@cmm i hgsas hwedd asf hntgtlae pin
counts (n i n Cj t S h exanpl e of
R R T I e e o S

Anot her exanpl Figunat &rild 2 sbe&ram éfsl%u%lhowenexa&t%@mml%ﬂﬁmtbe

m smat ch i &wféa:[sael@avpﬁgtsﬁpeﬁakyrelﬁgpﬁaﬁl ABuhETRY bapesrduiichy JE gh
terrperature gﬁja%catl on such burn-in test of 1 8 APR 2002 m -

sem conductdt S ol B’é‘&?ﬁg‘é‘anﬁcE@’v’?ces The support structure 522 is
to establish a mhg\sreal 4atnBEngire afirdel tpatkagrangs asdownhgr equigatlieot of

t he contact. siruc e o] truyc 24 is made of, for exanple,
ceramc, notded % %ﬂ-%rp?‘g?g Eg?ﬁeggl ggégﬁgrgﬂ is to establish
erX|b|I|ty in Eheupeckégumg add pahemabhmecdiagram t FEOpLagentcAR& i on

to over Con&fugeﬁ L a'sselca%re'dzabim FBEN¥YeHBn tThen GLASE GAE b rhddles0
functi ons a msmatch In terrper ature expansi on rat es bet ween t he

contact subR¥Pagl QOP]aﬂEIO%hEhP@BaQUHsPFQF§SG2Z An exanpl e of overall

l ength of the cppgagéstamesc %B:eaedhtehetIéBdLegﬁlaﬁé éﬁodzmg hex angglges fofom
several ten mcroneters to several dred. crg net ers. cause of t he

short pat CPRRATH, THEFAMEgIARFIHETonN&Ef R of E%lheesepr} esent. nverﬁl on

can be easiéyme@eocnbhesihiachi ghbéteqﬂency band such as several GHz or even
higher. Mbreovep;ghgcause ol o relaidul o Sl dgsutendls Ayerdl leirst
conponents to be ssenb t he packagi ng and |nt erconnection of the
present i ne®pedbmneBANCBe tﬁ'@bmr@di%'d: V\FWPTPW%OEIF Whdchi §her ®FAHIIRG as

vel | as hi Qﬂdpiﬁﬁlé%bﬂhé&uEhgyé eed0a 5D 08B @MY he oy euqfe tea wergoNd
enbodi mrent of the prese |nveg (ho A TAB | ead %é% iS sh 3 r}oa
connect s t Re OO ¢ e2PCBMDAPPST FHFRT B l“%rﬁﬂfé T reuit
board (PCBgtsubstirat and?23. 1?éadnﬁtrah1et he vertical position of the PCB pad
38, the PCB substrate 6 as_a._r or t eof. The
el ectrical connécEron bet \%Eenatﬁg%'?i%qll% da%%‘grand srl]ﬁm}lg{(% gn%efvﬁ% be
est abl i shedtibpcauser béc&heo i ste empoIGHETCSHIE) tdec IPres e rig“@l'sﬁtirceen
printabl e sol degy iBaske 85 Y&l I3 a8 ril@us ohRgErApndiAgwt R§NNL! At &@sng

i ncl uding thernosoni ¢ bonding, thernpconpression bonding, and ultrasonic
bondi ng techni que. Because of the significantly small sizes of the
conponents and signal path Iengths involved in the contact structure 30,

contact trace 32, and the TAB |l ead 74Z, the exanple of Figure 10 can
operate at a




1 8 APR 2f102 is very high frequency band, such as several OA/ﬁ.E
because of the small nunber and sinple structure of corrponents to b 2002
assenbl ed, the interconnection and packagi ng of the present invention can
ve fabricated with | ow cost and high reliability as well as high
productivity. Figure 11 shows a furt nodi fication of the second

enbodi nent of the present invention erein the top type contact trace 32
is coupled to a connector provided on a printed circuit board or other
structure. In the exanple of Figure 11, a contact pad 33 connected to the
contact trace 32 is connected to a connector 46 via a single |layer TAB | ead
743. The eaeermemtdtbf stipe oprdednoniavenppont ist itidH etﬁaSPaEMag@ﬂl_:;l Y,

the contact structure 30 ntact trace. 3 d,the conta ad 33

formed on3fe tRRTATT™S ﬁggt?ﬁté‘szoe?%?c%hjg%h% ol id habpggﬁy%yoec’%sg‘ég The
cont act sdlt@tpreataat@ﬁlaltszdabsndmgm bebweent @ cirttriyipast peoviigess aaf an
dielectri o) C 1 um na
substr at egl zjté?tﬁr%% easl |§@e§%ﬂ%@% TQ&%;A% ‘I? ﬁg&gasx@%ggék shape
simlar ton t@e@ﬂh%ﬂ%ﬁﬁéﬁ}ﬁ#ﬁ&@ in the surface mount technol ogy and

i ncorporated i rilif-exadplie of Betdh8tic MiAhah bhewsast &f Rbakegdpe 11,
t he contact substrate 2Q is m)uncgied on.t he S:;CF ort structure, 523 through an

el ast oner SFEUCHFS @ft dd1e SRR TRALTSRE Hh SthpepreaseRhdi PRenEdBBor t
structure i51291halt:h at sachbgdhtv TAB ane ineoiperrated herarxinpeéeconneadhesni ve

(not shown onn 46 may be nechanically fixed to the support
structure p[ahc L%Jhngi q'[t{tteaxg'hment mechani sm (not shown). The end of the

TAB | ead 743 i Figwmted i¥s aar esehptmat bc (ddRgshowyhovinge acofinether 46.
As is wel b, gﬁ% Pd Nyl Age@lite ?Ecﬁhémﬁ%%%ﬁha%%o@% S an?éreﬁPé%%@ to

provi de a Iclent contact force en receivin e end | ead
743 t her eilfveBdti@@enit M TAB 3 GRPTASE RIS %%p"bo?‘?n%?‘FE€¥ur e 52" there
i's provided a suRAsF marrbﬁé 34 dEh&hpoE t dtlbgrEAB seafindg3 £xrapdhag

bet ween the ¢o ta APR, 2002 19 nd,.t he Lon ector 46. S

e e ona i Lt Rierude Sof Bnkl deeoRe SR TRt B cr S| 67 8RsPtacd

wi th condustvers imet dln siditlas gonducsiiivee bumpali Bathaorperateldebet#hen
connect or (40, NBypbe it S atedwhih c}%xgovtghé Obnl | e AN S i fi5n  WRCH MY

be connecte to the receptacle note e or direct connectl on to a
printed cinaaladbsaree=®B) . A PCB to nount the connector 46 thereon can

be either soli Cb% utd e>1|3b|§s AS &Sh&knatici ralta@&aaftsh@wthgmabl euPCBelrs

f d le b t d h bl es t
At or nat| P ER90. SGRAGLYET 86 iy B it T iHott W G coii RFERBre

assenbl y iimhwdntciora rm.cethache a smhtlachdzttet cpcalymemer:tscomduotrpbratetihe

coaxial cable IOl digcaid N d he gl Lhe JAB: | 630243, Lherehh. Tey

connection meen e “conmect or q 1t he e support
st ruct ur e BEB packaging peemperent attachrrent met hod, allowing for field

repl acenment ancbfg%p@ératbtllﬂsy af Lbremopiacty far@n shioWPire! lay, tﬁ:ﬁ%d
contact substrate 20 is silicon substrate al h ot he

t
substrate e‘@l&‘#‘%&“‘bl%gstgﬁoi’fesﬁﬁtylltﬂv@é‘“@étdrﬁ Ja?lla 5 Em\éﬁ& @B?f—:’r at es
are al so faasi bheerEbﬁnsupaaht 4 restubeibRdI vt ansabataines hl &y @hy Sasal

strength of_the ckagi n J_nt.erconnectio hec tac ucture. The
support st{m%rag%ﬁ?gﬁ (9 %l(ﬂ‘g) ?’o(r% ef&rrpl%og%%%%rﬁa ?\;dle%e({)l %Stl c or
netal . Thampeastsnefad® ¢F tbeesoabactshstreﬂtbrm apdi a thatiacteteaaedct i on
and packa%rpga% %@g PLESE {- %%\_:Eggéon to overcone a potenti al

pl anarization ani sm T astoner 42 also functions to absorb a
m smatch in tenft')h@\atf%lréSexJp%nél &Fhedtaésl%eti%\é%ﬁat‘h(?h(%ﬁt%tasﬂﬁ’gtlr&te@ 20

and a PCB subsétate 4O trnw%ﬂﬂaeeﬁ\gaaamwt 46 themaiserft) 0¥ ®rofin
overall length of the contact. tr 2 and e TAB.l ead 743 | in_the range

from sever¥€Rn ani RFHHETRE s WP ef AV ShuddPed  §ri dPGTREPSRE eéec%ﬁs@%f t he
short pat ihesgtdbnnébeiont amdorpmﬁtagjmgmderp}aekagpngseomeeqntedenb a

i nvention p(:g{lrbgfegékkgcgpggggggsi_n a high frequency band 1 8 APBi as

Figure 16 is a schematic diagram showing a further

modified structure of the third embodiment of the present



such as several GHz or even higher. Mreover, because of the |ower _total
nunber of conponents to be assenbl ed, the packagl ng and mterconneﬂtﬂ MRO?UBZ
the present invention can be fabri cated with | ow cost and hi gh reliability
as well as high productivity. The gull-w ng shaped TAB | ead 743 nay require
special tooling in the production process, which may be standardized for a
multiple of contact traces with a gi vieh pitch. Figures 12 shows a further
exanpl e of the second enbodi nent of the present invention wherein the top
type contact trace is coupled to a pad provided on a printed circuit board
t hrough a conductive bunp. In the exanple of Figure 12, a contact structure
30b ? C?ntlgtéﬁed_ly’l&ﬁﬁ k>4 &h?.ﬁh @nbaﬁ%abagtt%&gétez%@raﬂe@o@ﬁhle@tfaint@%t 1toe t
substrate e ct, subs e is a silicon substrate

al t hough GtHE® ‘%{%ﬁ’g il e@?‘?r‘}?ﬁ © StAET f]gé such as gl ass epoxy,

pol yi m de, cer a?mgureamaWalmn aa scistaales ddagramsosheathdl e Thethemt act
trace 32 i ( Ry Nt u p rovi ded Lon a
PCB. subst PO R FrEROREEsc Shaadty Vel by haBdRidhe ity ha' BYedeon B
exanpl e, mmremaqreaunmmms @ shnpecsti malrauett oLs hat cgm@lmthr the branpl e
of Fi gurec%ne%&%&?ttﬁébéﬁféi&eodéébi@umﬁgrof fhe PCB substrate 622

t hrough a support structure 522 and an el astoner 42. The contact substrate
20, the el ast orfsf9WZe {RBe XipPor¥CREPREGr diggram nshoWenpcR sfivsthste 627

are attachemdiviidd ogerasetber Jdgy, tHeortlexmrpleﬁ:boammaﬂlnes:ufvetlk@oprébawa’>
Bet ween the TAB | ead 74 .and the s rovi ded a

rt structure, 52z
cupport MBS GRS o RETIRG HiysIoHIe 8, SRAPREOREE adeRe FRESRONt act
pad 33 andtheneTRRBapad t38e Bepnthetapp@ngst i @m ah timcdmwatnnddeicondndt i ve
bunmp 56 i Cg%ol\q% @%ﬁg fhe PCB pad 38 for attachment between the TAB | ead
74~ and the An” exanpl e of the conductive bunp 56 is a sol der
bunp used in aFSItQ}Fmré%olﬁﬂela ba¢henath@oldd@gramotheviagarspl Eusthene

conduct i Venddini 6 st 2uStAPR 0% 17l tﬁlfdflehusba&aeﬁel c&&r Q@él ?Héﬁéntn a
pl asma- assj sted dry sol dering_technol og¥ Furt er exarrp es of
35‘6‘g nme

conduct i vé artla ¥SiFctidve BB PEbuMPRAYE S VnpPHERE  bAKS whi ch
i Invol ve theldts@dm:)alltp@i ybetweant debudgublldi Sapetr pTABN anidi the i agnta)ct
9] anari zati_on ropl e icien enpe, e expan3| on

m smat ches 44¥ ningérgrg%%gieﬁ{”telr%%ﬁné%@it‘%%.l@hé%'ﬂ%s no refl ow ng of
met al , whi ch pr%l@mt% B|0| dgﬂ!ngi bechewat tonddegnes nsBowihg conducther
pol yrer b%iﬁé@dgt%céu%r%ﬁfn tP:{é nEHPJ:& Q%QH@.FnleYl% Qﬁﬂ“eéhél epr@B%nt

conpliant bunp 1s a polyner core a netal coating. The lymer is
typi cal |y IFVERTeR QR t HngoY’Blﬁhd 3 scépgé‘tcitéé(?l yP%Jo}ﬁ‘B?Ess’-lsol éHCSFPPIraFGFit her
exanpl e ofbéﬂweé:zoneiuét dbabhéma@@ﬁ STAB bafi® dsed dohtaonidedéedagoknapse
chi p connection techn l_cljy g sol dermgal | s are fornmed by an

evapor at i &Pﬁ)?%%%ré%ec%% sﬁ%g ?%3%96‘?? TEelf may be a probe card such
as shown in Fi gitguBe oR1lpr b9i dedsshemabiel Wimgramushewidpor ext Ifpreher

| ndi rect! v oy ¢ e PEeRGCERLD. di die EH;B&r SiBRBirkhe YD sHOSbEaLehA22 my
make direct contfact wth an interface of a_test system such_as~an FCt est er
in the mandsrenhEm i b FiYaieho. a| npehE | aft eFOEQBl@thﬁe PeBYSEEst PAe 627

i's pinned HcdFpssLe&d BeﬁQEéHCtﬂHée cwhw@r 1adpereshadldisdi PHe akkoRIt@Etr | Cal
contact to the next |evel. Suc Egges of, el e tri cal g‘gnectl on between the

PCB subst ret %23 %%dl?’ﬁ%rﬁ?’aﬁgc & ‘?Hfloﬁaﬁ BEHEIoPERBRdSCt i ve pol ymer
woul d al | ow forFidrete rxpaiisabal idgherdiel PCBisglratr astko622gney Heuvath

mul tiple | tuge r h

i gnal's. driprd BhEHE' HEQHAE, ERdstt A helolt A hitn LAY, Bt

f requency mpi@&pa@m@e@tﬂmﬂ pm/eﬁswgéll)%h@dcdupl ang‘—rasbheel layerhiTg# pin
counts (nu;@ée% e Yut dith D AU 255 Yl Rleth 8 eaﬁtaeetﬂsléa Mf&@@mteaqf

mat eri al e PCB substrate 62z is standard high erfor mance gl ass epoxy
resin. And#%@reﬁ‘éﬁﬁ?‘éeontFIEenﬁPEFPSF F§rE€FHﬁPc§n\93hracH’°in§a€>Fp &% o
mnimze ogad oggzcagdnbgnphekag@ coefficient of tenperature expansi on
(CTE) rates du\r,\gg hi g erature a%gllcgtlon such as. a burn- '(ﬁ,ftqéz
seni conduct or wat8PE€a & pja k&g TS cHL29TRR o9 str I e$522 i s
to establ ishracphyel oﬁl ther éogh:hhofenﬂobellp@ukaglfnghan@nestemtcmmmntlmm of
the contac ure. {4 2:LS r | e,
coram o, P ael e ase g loH At intt TR SRty LS RBOEBn el S U
erX|b|I|ty |n the packagi ng and i nterconnection of the present invention
to overcone a potential planarization nmechanism The el astoner 42 al so

functions to absorb a msmatch in tenperature expansion rates between the
contact substrate 20 and the PCB substrate 622.



An exanpl e of overall length of the contact trace 32 and the TAB Iqag jﬁﬁlzmﬂ
is in the range fromseveral ten mcroneters to several hundred

m cronmeters. Because of the short path I ength, the interconnection and
packagi ng of the present invention can be easily operable in a high
frequency band such as several GHz orygven higher. Mreover, because of the
| oner total nunber of conponents to be assenbl ed, the packagi ng and

i nterconnection of the present invention can be fabricated with | ow cost
and high reliability as well as high productivity. Figure 13 shows a
further exanple of the second enbodi nent of the present invention wherein
the top tyne:wmmctxaneamd; peEankaEeichd aembeadt prioy | cethert &d o tiade
circuit bo ﬁ% oggpggtgonductlve polyner. In the exanple of Figure 13, a
contact structure a contact trace 32, and a contact pad 33 are forned
on a contact subkgubee 240. iFhe céﬂham@tpad BRraramoshevtiad ta £WREBepri nt

circult bagsdliepad Seraceurdedeot i R UPURRLELALS: LBEOUAR §rLAead
744 and a conductive po T %. Typically, the contact substrate 20 1s a
d‘éh‘- her

silicon subdY$REECR| iRo CPF[Séé’toftacH?étec%?l @& NI Sacheas

gl ass epoxyonipettyedi \de&hcerlém:mpaadlayam maRSubstrates are aI so feasible.
In this exarrpl t he T | ead 744 % sha‘ioe simla PR.2002 23

that shown in t Jegl&ea e OF H gﬁF §m3 T8nd1PET 3 e S E:‘8W1139t %u SEEREF 20 i s
nount ed ormd;dhefﬂe?@ subst:talre 6z tiher dimglrtsh semppodimeht uofutbeb2demathtan

el ast oner a st r t s r UPROKe
structure Jé%\ﬁeﬂ-@f%ﬁ Ern Bj&s%ﬁbét ?%?g%%gz %fregeé tiagﬂgd ﬁrhéé(}ﬁ%lsaggt hber by,
for exanpleonmechededivh thetsthahaht Msépleohaveri FaBpol yners are desi gned

to be conductive;hetuees thg QﬁtbEHeﬁh%EErQﬂﬁﬁpﬂﬂﬁ”Bhb%lh@ Wﬁr@d¥ﬂhé¥
angled dire (&I ops’ and not cond uctl ve in the horizontal difection.

exanpl e of "PReLtBAJEELHEEURSI Pherthss ﬁ%u‘aubo‘?fm@}@%mél q&t &her Rﬂfﬂs@ﬁlq s
filled w tih‘@@ﬂilﬂﬂ@]hl ire wiieh thaloreidienidse heygnd st Aacouipozest «of beteen

el ast oner . S e X lLes..of _the conductive ner_6 are sible
such as an %m gg‘gr oa%lH(; éo%d%%t\?é:tadh%rsg 5. 4 %niagloﬁog?zégggﬁﬁugf’o{}e qs
ani sot rop!p;acloalglmgi wempaste, and ani sot rop| c conductive particles. The
ani sotropi ¢ cong &J:é_le {ﬁh@a géhtehlak:@e valtab;fa%d%wi ggaét'ﬁiﬁ%e@at do

not touch each o con uctlve ath is forned % sin
adhesi ve U@%@he@hétif%télréctorfo&&e our FpRTRPRI MR tPgnth?hé)r@rﬁeékﬁropl c

conducti venfwéﬁuanalhhlwmu@helt&pxtéé Codriedidt fvd | bliggsWalkB GerdIHdrdted

particles that do not touch,each othe The co ductlv path is formed by
st ng. tHECHR P, BRCERIBhE iy o cChPodts’ abhe et FORaPEon 20rhs
ani sot r opi tntendooheveipasandi paakagriagnmpmbatrabl e paste V\hl chis filled

W Lh conduct | veppaRELCIAS §0ata dgoRahak auCT£RRLPt BELWTRE GOttt path

is formed by pres g paste etween th at a specific
| ocat i on. “Fh‘élﬁh?@oﬁ sprevgsn@fctihe frurtl| embediment nodi shecmneserdsi n

filled w thheenrduehi Vﬁip@htl'c@'x' es QQﬂ{cﬁfbﬁM\iéT BoYom¥rt i@ ligyRIrgrated
dielectric material . to |rrprov soI a&%gn d conducti ve ath is fornmed by
aBooEH

pressi ng tReCPEPEi EPE TP PR Y PE@FFl &5t ing
on t he parincéesonhetwteon ahd packabeatr odebeat a speC| fic location. The

PCB substrate 6 be [ ar Fi 3 or
provi ded separ afgg{y&an grmng)r”%’t ed %F?’e&g% i gj{g#%&’ %h%ff'gg%m orﬂ&#&} rectly
on the probedtfitdd Bhrussurer ey "d%efomhfeh PaRogabsentt e f6Zhermranse

di rect CO”iﬁGénE“lEH &n &Hi@ﬁf@%eé’fc@nd@&l\?é’séﬁmfh@ 1%61%61{%?6&{ in
the manner_ shown in Figure 2. In the |latter case,” the PCB substrate 62z is

pi nned or PAtYsenofthe CBHHBEFl VYR yRBB 18] eERabISUWARS ah2EB8EEr 2%l
contact toihberaexhekeveh. aﬁucbabmgs_ngf n@lmtﬁsl cal connection between the
PCB substrate 6 rough

woul d al | ow for : i (& 022

mul tiple | ayer Sbr uestlalelwhhcral s_aard‘{ﬁa}blr@ ofanpir ovndengohnghthandv\pﬂt ha
signals, dishELBU &0l GGy ¢ aPACE L ANGLoRR] LA Gh 1k 1y
frequency c R capacitors for power “supply decoupling as wel T I gh pin
counts (nuwbEn af prpbeprasdabaraygbcant Bd RagfrRIC pRFRID1 o¢ @ik didures
material ofatBe ELBwSbbsiE Qil?r@e?%yp%ssb%ngﬁégti?hgﬁlpﬁééﬁ%@@@ﬁd&&%@ﬁorﬁ’poxy
resin. Another exanple of material is cerami cs which is expected to
mnimze msmatch in coefficient of tenperature expansion (CTE) rates
during high tenperature application such as a burn-in test of sem conductor
waf ers and packaged | C devices. The support structure 522 is to establish a
physi cal strength of the packagi ng and interconnection of the contact
structure. The support structure 522 is nade of, for exanple, ceramc,

nol ded pl astic or rretal The eI ast omer 42 |s to establlsh erX| b|||ty in

Y b1 oy - v o o o o




An exanple of length of the contact trace 32 is fromseveral ten APR 2082
m cronmeters to several hundred m croneters. Because of the short pé!m

| engt h, the packaging and interconnection of the present invention can be
easily operable in a high frequency band such as several GHz or even

hi gher. Moreover, because of the |owejjtotal number of 1 8 APR Z02 25
conponents to be assenbl ed, the interconnection and packagi ng of the

present invention can be fabricated with |low cost and high reliability as

wel | as high productivity. Figures 14-21 show a third enbodi nent of the
present invention wherein the top type contact trace is coupled to a

tont act ta;rr@ebotnrtra@tg@t&mﬂﬁlee tloA¥etm eaehf 9hfBdcbrnactapasaut PH?EQ@
bondi ng ('(I;A\B)]h rocess. he,first ex %e of _Fi gure 4, the con

structure r?eﬁnoﬂxame fit BB WISt agpelgc ESPF‘?CE&I‘PHe&?ed to
t he cont acstpdd iZhed at vhec aripacif thaceub2rrite. cosﬁgutrepaa 8RBows an

S T eitariae PSSl TAE LD fod (R A S0CC (ol Mok 2B 28nE" BEG
subst r at e t22 borhtem orft 4dte sulbbstrate 2bile Fognred66nshhwsPEB subsbilet e 622

t hrough arinelmmn4@2eée4_ﬂlea§ueeﬁhrscéaeﬂctllérEf q He €90t agke eSyfpstrate
20, the elastonmer 422, the support structure 524 and the PCB subStrate 622

are fixed e hS@RetaAbEner BYMOEEr aRanpYBRESawiad®Bsrt&nendC sRBRIFRIS n
this exanraeeslgmaaxdcgiﬂilﬁel@a/mediegﬁyhle@d décdmmoganaesti Ngakbeogenbct pad
33 and th ad 38 has Mggerfl ad A angA Jaower | ead B. A support
menber 54 H&oﬁﬁ?e’&q%%'i h2 Jp%‘?r?%a 2fd the |ower |ead of the TAB
| ead 76. The TABdreadf 76 igases (iA16Mi hgclhdeeawnaitact sintkacohaethe
standard ' Uk t echnol. gy of

t he down- war é!ebent ofa%%e gu eﬁq I'L]:Ir%fg%dts bgﬁTEBnﬁggg%gga égffﬁggggig\%gtl cal
cl earance ql@%ﬂ@ﬂe&%nmt%‘elqﬁéf‘t’l*éhda oprqrbgwermoevény't hatesmedéatpgorti on
bet ween t B Pad 38 aubddrechead 76 Th@ecbﬁeactoréwﬁcwﬁeT% | gad 76
(downward bent, qul I%I ead% pay require sPem al tooI i ng produce the
sane. Si nd@EFiGRyP SR FE el et FOR BREIRENPEAR oﬁPch" tiRce and
t he PCB pqﬂam:ldn ke, usme uﬁﬁ o Ajpn @biforhauebnaactepteapdueosot st i ng,
several hundr nnect i such _tool,ing nay b ndardl f.or

mul tiple &% cfgn"ﬁacD t%%‘ce R dﬁ I'(jjlove'—’hé}fo]i C .g ({c%& g%en

st ruct ur e fesdad R iR Jonthaet ngprdetsi a2 @dsvehdsSASBanBlasFagumh a

| ow resi stanceri ap$liglh |fcfl§:té‘CcEFC§Héeh8ﬁ:1tzmtla§a%am T&lﬁrbélaégf uh ' n

transmttlnga arge current su as In a round |line or a power I ne
testing a XRRHRINERLR &or&éﬁ%é%%aﬁe@ﬁsgp%a TPRFRTE fe@fsa)%%?got hén

wavef or ms faieisd  SiEg e tSer il eEequé cabneaaaecgﬂﬂr@ub@é ween iiMe eokt act
e TAB l.ead 76 and the P

d 33 and t TAB | ead .76 t d 38
i beagﬁca{heﬁ%%st&%% 8 G0 Ry N RO BT B0 REERAG EhSE RBZoni ¢
bondi ng, tdta'rdrrrm)mﬁ esdiani ddondi Bpe amienltorasmﬁutduﬂmra@lprig.daaamn haee In

anot her aaﬁ%; L a1 :'%%esd gh a
surface unt tecdrl:nol 01%%(1&%_5& suc r}gtgldurgl%rif \ngolsdg%e%elgﬁ{ e so

paste. A USSP PrEeEs |3s° @afr Feg mt%e%evdﬁ%ﬁm%nwﬂwce 32 On
charact er 'tEHé @ﬁcérb%u&féﬁiﬂt@@d & raittheObitRveS Bbder maker agpd iwalkli Jghown
in the art. The Cs?dé trate 62Z itself may be a probe card such as shown
in Figure I‘fs"'or %}D% Separately and nounted directly or indirectly on

t he probe card Inn tdtee f orpeyserase, irheerRGBH27 nane nalpaciiacecly comtnact
with an i St eSyst taste er_.shown
in Fi gure %Pgﬁ&é?%%érgga& gﬁéé%ng g%#%ee’t Zzé%%gc?en%gggort |%n use
of a condeQ@%@Wtﬂm rm:am.%mq@w dlrese |$alanc®1@lpﬁc¥t sug fielee next
| evel of aj1coRL3Et ( ehg@@ QR riRR P ObecEAr ds ShedwhYRES #f féc%fpl cal

connecti on between the substrate 622 and the probe card throu pi ns or
conduct i veV¥otSwereeet Hrant 8vp¥ drhg iRNE D AITFERH T HQ O Hd P ESRs ate
622 may b @cmd;im@l eahdy efi n¥leirieeinee tAfdirch wisl tapiad| edebcptibeidi Rg th gh
bandw dt h si gnal s strjbuted high frequency capacitance and integrated

hi gh frequ’é%g?/r%h??) {é éfe?t F?W%Bg Spower supply decoupling as well as high
pin counts (nunbegunéleOapdns ahdwaascﬁaratednlbpgnmbnmams)th%rpr@wrm e of
material o S I De&p_]?gzy

Anot her ex%my?ﬁ @n‘glt%é]r:%g %@Qgﬁngﬁ |s expe%tlgsfjsc mnim ze

m smat ch



1 8 APR 2002 27 in coefficient of tenperature expansion (CTE) rates during

hi gh tenperature application such as a burn-in test of sem conductor wafers

and packaged | C devices. The support structure 524 is to establish a 18 APR
physi cal strength of the packaging and interconnection of the contact 2
structure. The support structure 524 is nmadd of, for exanple, ceramc,

nol ded plastic or netal. The el astoner 422 is to establish flexibility in

t he packagi ng and i nterconnection of the present invention to overcone a

pot enti al plandmuzﬁg&g nmechani sm The el astomer 42z al so functions to

absorb a m smag gh in teanFQdeedexp S|on rates between the contact

substrate 20 and tHel PaBasubstrate 6 ;@xan@&e e$ overal | Iength of the
contact trace Bbramdeghe TAB I e ’do"?&ﬂilwn)n 218, PRt sener g eﬁ
mcrometers tq $Q etral h dre thm@geters Bec @ bbridig Q,ort pa own)

| ength, the packagl ARG ﬁUbBCQBEQC% on oT tﬁp@ﬂamﬁwgtf@ven oft€an Ba the
easily operableaﬂﬁzaju reguen 9 severa.t¥¥% 0 BYERq

hi gher. Moreovgg, gause o asréhettﬁgl* snall %dnﬁénne&t@aegg. on
conponents tq be ass RFesrathe jpa kaglngXB%jqqnmmﬂpqﬁe ction of? Fﬁ@tact

pr esent |nvedﬁﬂdhr6%wrﬂgt Er ﬁate§ ‘t Rt dwecQs)y and hig er@@tablgb

wel | as high \ﬁev fehibs angt her S Apite af gde Lhi r8

enbodi ment of, the pres ﬂthnvengé@ n t k&npbeaba; Ruble Ayet edaAB

| ead 76z haV|ng upSer aoad;guer Iea S TR tRrogqp rOV|de t3 tHe cront apt

pad 33 connetire hQgh hezcont N& §?rﬁétureh 0 Thg Omswubd%d OV|ded

in an upper and quter’p 8 Ft?ﬁﬂmpieFlg re%ﬁg Fiss ?aelbogeg %ﬁ

upper | ead is.connéttally, a 3B pad ?hea] | ead él'éoﬁﬂﬁﬁ:{g ed
to a PCB padf @@trﬁdea ggn %te tﬁ@nP@Btpagg 38,2 thereon, a PCB
substrate 634 i3aalrange tg hévbeant V|n5 Eelazgerlghl kness i.e.,

a step, to émunt tﬁeePGBYpa(b C{i Adj acen tsd-ltlt@redge
portion havihy &l %Qvfé£§18h+ckness rﬁ%mmm&heﬁggﬁ pad StIheeelg Gyl ca
connect i on Wigteneen cﬁte TAl Ea dl 77 6zheangh, Rgpi g shg ECB pads 38
and 39 w | lgg eesta C%Htface ulrﬁ? cRnrgul@y(S ) 2 ﬂtas
using a screen SpRmalehl q §ggger paste fadagel3l3 aggvar| ous ‘ot 1959
technologlegadnff@ﬂén thernogoﬂ?Edbondkp thernncodﬁ?@kih@neb @d , and
_ul trasomcgrtggg%{dﬁg% se of tnrtn: gfmubhltgr@, é small irzes of
t he conponents™ a engt s % Aereed kP, E cont 28 asdr aheur e
30, contact tré%afaai- P the | et %70y, jhe exanp BY®T 5Fi kg, J% can
oper ate atoanu¥ggy hl%ﬁb r@&d@ﬁcprbaag guch as several GHz. Moreo

because of éhe smapl i npl - St the arfy onents to be’
assenbl ed, “PHed i 7R erRoRReG t|on anﬂgpaékagnmg of of he preS&fEbliwentian can
be fabri cta—tethwjrl {io cos “InBadi yh deldabi ity As Wikl 75 i F
prOdUCtIE&§¥§ ghe Strucfiee 4, t he TAB I'ead “PB&akaviag Lhe goub rFhyer ed

| eads A Eﬁ St andi 54 Ca_rl ];E%]éf/\é f Vhseveant ijcal gh I’lSI Skarmnég usef ul
in distr ﬁtnﬁgtabghgg p Pdtbhémgn9¥ nmor e tAn@hger advantage
of the f@dsucq)tg aﬁ to |ﬂ€rEa§e t e N er o %@&sspa k’ lt ecrease
the effegctjve pi BWl@@WSWQBG Bﬂ§wee St @ndungagg ads. g= SGF@dlétshoms a
further i flisatizen gf t he thl hiadiergnl Of _t he p?%s@hthléygﬂéLOn

wher ei n thlh P ot % CORraRt 49 a6@ £3241.3 couplaﬁ Qﬂ@hb@nﬂeglgr provi ded on
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connect dtemmBoatg @ Ao g_lbl e’ gt:AB tga S Rbnhetigr1 46 | 30 ovi ded
on a SRR struct ur ar@y@ I¥ e %%mwaessﬁéﬁuctdre 30, “Bont act
trace 32 an gt'héllé@fﬂm-t cp%d] 3 ar e %Yrieshd)n tIQet ont act §dbstamﬁe 20
througH Eﬁetollthography proced&sige BaaGept act su gt?%ﬂ@ﬂﬁﬁhlﬁi silicon
substrate aighgggh ot her types of dielectrlc"@ﬁb§ﬁﬁahee %g%h as ass
epoxy,éﬁnéhﬁ cefeamrile gpd_al umina substrates are als ﬁ@ééﬂbie The
connect @rhya&oelg@clhanl cal Ff{gFFﬁed tq:}tehe support structure 525 through
an at t@emyenty, hanlsrnQHﬁﬁ shofure Jhs, end orn het TABakgad, /64 is
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29 receptacle (not shown) of the connector 46. As is well known in h?g ?rmmz
such a receptacle has a spring nechanismto provide a sufficient c% g
force when receiving the end of the TAB | ead 764 therein. Between the upper
tead A and the lower |ead B of the double |ayer TAB | ead 764, there is

provi ded a support nmenber 542 to sup t the leads A and H of the TAB | ead
764 extendi ng between the contact pa 3 and the connector 46. Al so well
known in the art, an inner surface of such receptacles are provided with
conductive netal such as gold, silver, palladiumor nickel. The structure

of the TAB |l ead 764 having the tiered | eads A and B establish a | ow

T esi st anc@iigure si gaal apatfnﬂmmws:fat:ﬁ thecto leaonehti Hdtswesel uhei n
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to nount (T coraERler 28 BibesdYecade shewR! - solSimidarlvexi the. PAB s
known in thgAdatd dh@xihke siag%dx& frmmeb e ash | axkblm asevBhebhal and
has flat cabl es t&erel n. ﬁ%ter nat er t he connector 46 may be integrated
with a codichihesr Y5 1E:I"Fléo‘?”é)cept acle is attached to an inner
conduct or of tImEiqoexs ab-tablshokora resednd ngmbbaieeds &f ttice TABekeatd 764

t her ei n. Thec ectlonb t ctaor 6 d the TAB l.ead _764 or

t he supporJt se'tl} ure S nottog’ tg’% %tr’t%aé:it zta:c%r?gntl%rrgf’hlg&%% o ng
for fieldgempladgetsEtgethdthepagh aEbl$1mgl©flamrcbﬁadcf0pmedl by. aTyppeal | vy,
the contach, a8 oﬁalh% %ma')' %cegestra&ﬁ %teh%%tot&%mﬁyeeafof
substrate, such as gl ass epoxy, gl m de, ceram c, and al um na substrates
are al so fRRITR e9rTh'éh%u;5-‘p%’rttaC‘é:tr§ FUFBULes5 3G £oTEefanPRsi? aCpRYSCEal

strengt h gfuddieraskagiing e@.@tﬂﬁtcerlq RGNt ed tiheéhe cobtARR é@@Z 330

cont act struct The port ructure 525 is ma for ex

ceranic, §gleplcé°§’ttlac&opt aﬁ‘ta ‘ThERI G 2‘6 pffgejij’s 18, CREP&HTHS n%h

f 1 exi bi I i t:ycs rugpeer i simefoomn neidth en TAR leack 8¢ w@:.ch tiseapeesentnentedt i on
{Onover oo, 3 BYYSRLIALIPLAR bASL Olbd AN Vol € 2 38Pbr 452 Rl
functions n tenperature expansi o ates” between t he
cont act SLFB’StEF REB Z@Jhﬁ'élret@@?substrate to nmount the connector 46 thereon.
Figure 17 showsrge faddthast r&dﬁdx%ﬁ:te! o0 95 hbent8lrsh @H@@d@ahbeftrta&e

present invent wtg]ﬁrel n.the to ont act trace i S | ed

connect or %20\'9;"686‘ ag E?Pﬁf‘@ﬂ‘egl éu?’f‘ b%a?‘&P%?rBt‘ﬁte]Fu%‘f‘r”a%t 2 ethe
exanpl e ofcd&nwte sﬂﬂpstara)t{mt?&qt thade B3stomnaecs 2d tile tsuppeant actructage 32 1S
connect ed a nec i ub I e 7 bl e

| ayer TAB 6 télr? tlﬁ?[’])ser sa&%&%a%%zag?8£¥§% Q%éh %gﬁ g?l \/\/P-ELI(l ?/g
separ at ed l”amrtd!vearemhe Tae sdhestver (4eR shopndvi déd ohis §B£pp@rlte,stth§cture
525. The W AT IP LR RABANEER! L¥nthkedoh SheatR o Paet ur e

525 through an attachnent nechani sm (not shown)._ The ends of the | éads A
and H of the PAB |2agdu¥é6varg iFhaRe eHhFﬁeré’ce%?%@:rEénﬁnéiorézH&%)Aoflsc he
connect or H&ided\swsm@lﬂcw@ﬁ\&nm th%@pporeuﬁén\wefemmsa@mmcac&prl ng
mechani smt.o provide a u f CI en%zcotné act fcg)rc egA%e el ing the end of
the TAB Ie%?%%plf‘ﬂ’é?e? ’tlﬁ/%e the® PP 1% ah?l\ 7e”| ower | ead B of
t he doubl e IayeThé'A’BABebelaaGM hhere gslibﬁwdhgeshapsuwboch rEnisemissd t o
support the ﬁg?a ¥ t ur n th A d Vi e
doubl e | ayeér eg fq'eas? nd ng%;ia Fﬁé It Qian Oﬁ?a-l E t% \S/é?tﬁlagg “gglr#e@nm on.
This is uskeehnehodyst r BBEBIAS QstQﬁaFlOUF‘- Waxer beatt @& Shemavd loat

Anot her advagt agien ofeddierof, a8 QUEFi 81bALT PEFEASEL tdEe sriihies i0f aQ;Qﬁte’#éd pads,
i.e., to decrease_the effective pitch (‘%\gt ncg) bet ween the c ntacteé_gads
Fi gures 182%hohe LeFurehdro >Fa’rﬁi$ EhHRTH MG T ent
invention wher ecB the t3yp drypethe 118aAPR42 0he3 1l eadht Actmt b&C & hies ’K?(BJpI ed
toapadp0|d rint ir rd u ti t?))li['ri)

t he exarrpl% ?1 EQ Saongwarg %oﬁl(:ééct%wl?r uc 1%5619 qgé’grﬁ%%&qli%r a?ee and a
cont act taboeBlage for peddncea that mm%ubstSan@ezai Tppoeal nymbeke ¢ont act
substrate ggtéﬁcénﬁbb\:‘i%ﬂ Bl ec@é t REHEA Ot Re% oy PEH Ofndl Bleactyd e
substrate, suc | ass epoxy, polyimde, ceram c, and al um na substrates
are al so feasible. The contact trace 32 is connected to a PCB (print

circuit board) pad 38 provided on a PCB substrate 62z through a conductive
bunp 56 via a double |ayer TAB | ead 764.



The contact substrate 20 is nounted on the PCH substrate 62z through a
support structure 524 and an el astoner 422. The contact substrate‘QG,APReZUUZ
el astomer 42z, the support structure 524, and the PCB substrate 62z are
attached with one another by, for exanple, an adhesive (not shown). Between
the upper lead A and the lower |lead B gf the TAB | ead 764, there is
provided with a support nenber 542 to support the upper and | ower |eads A
and B. By the application of the heat, the conductive bunp 56 is refl owed
onto the PCB pad 38 for attachnment between the TAB | ead 764 and the PCB pad
38. An exanple of the conductive bunp 56 is a solder bunp used in a

st andard sallder Heal hseechmol oglye Anpplisratekamplsuddf ke semduohduethidp 56
is a fluxl de u ' - I St ry. sol.derin
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poi gtsi_ Thend sk CIAN_?_I@@diymElralb@”Betﬁe@ﬁdﬁhéf TlﬁBSEééﬁml@rEﬂHalﬁh%t hPCB Ca
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coati ng. ﬂ?eéjgzg?y%}li St fﬁitéﬁlllfﬁ’ﬁ%;& W’fh&b%llaoﬁﬂﬁngstgf:gg‘f’ﬁné’gllle)? QL8
APR 2' 2 3ihclonpies siismodsirid bbudtihgr, Exenmdeocmbrsbeionidhmiirke, bt 56
is a bunp I C | | ed chi prco i ogy..J R whi ch
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| ead 764 hEGgrieRl t¢enrect bars Wilihd B esstaddlishieda thawuaks ies sagdaden a
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used in a plasm-assiste fgr'1¥ sol deri ng tgchp}ol oag. The structure of the
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t hrough a %5%%%??¥ec%bpﬁ?é?ac¥§?1f%é°§x§ﬁﬂ?§ EFPP?@'Lﬁi%C‘Z‘GPlthO?ﬁ aall
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high temperature application such as a burn-in test of



The contact substrate 20 is nounted on the PCB substrate 62z through a
support structure 524 and an el astonmer 422. The contact substrat €} goAPRhEUZ
el astonmer 422, the support structure 524, and the PCB substrate 62z are
attached with one another by, for exanple, an adhesive (not shown). Between
the upper lead A and the |ower |ead Bjof the TAB |lead 764, there is
provided with a support nenber 542 to support the upper and | ower |eads A
and B. Most conductive polyners are designed to be conductive between the
mating el ectrodes normally in vertical of angled directions and not
conductive in the horizontal direction. An exanple of the conductive

pol yner 6Gdnti combneohiot | waf et aisdndepackagddi BCfdévedesi t h conductive wire
that extends b rf f h I opEr | h | es of
t he conducti vee%g yrregsgggarsg&g‘lggm bl gsfzua]hé aggar?s;é%gbslg;é?lop% csiégg Ug][il ve
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\trsnpg

di el ect ri EHatEB dedd Thprdvd it Ferss. T¥re 86v8 RrPRetEEFed by
pressi ng tte @avéralehmﬁlﬁedn@uglroﬁelte&st 0 Bgiade tde chel shoritc patdd i ng

on the particl d pecgfi ocatl The
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| ow r esi stimeent ol shgndle p@awluec@lngreablet Y] té\/\dlllﬁ’adgreq\hﬁlé.CVs bagef ul in

transm ttifg.@ éé‘rgévéi:'éie@ﬁzsafheéén' Hléhgi‘ounﬁokcleageg BeEQ\&%% lJeng for
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r e*Z1

wavef or ms ¥3lapkvebyt SMghal s NUMPEH KR Sah ot FEFPRREADE e tRe third
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| ead 762 havin Ig‘au&ger and IE?;)Wer Leads A and % I‘OVI ded to_t.he,cont act

pad 33 cormett t i8%co actfat]:’rra’.‘&éa “f sTrikt uPB%30 R
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B in Figure 21 pfheUppersi g 'n%t%%&nsggﬁslgooﬁ B PR e Ament

conductive é | ower I's connected to a PCB pad 39 via
a conduct i ¥ ?ytﬂ}”res@?‘-t ToeeRbHPRdat & (18 PerPpads: 388 aﬁElrS@gPﬁeraéﬁ% a
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edge portiBhRESPnGE ?afﬁ g%ﬁ%@s %ﬁﬁ t Ré> pcB Fad™® %E A1 %
eIectricarveﬁﬂﬂeallpnsbﬂhwaemﬂﬂthd?ﬂcmepdd?BB amtie PCES AR 2rd2e 3621 he
PCB pads 38,and 29; WLl B&ga@agk pgdlextaeﬁw kagempunt technol ogy (SMI)
such as using a Screen r|n aste as well as various other

bondi ng technolﬁgﬁegleﬁﬁraéﬁﬂgCPW@@#@@@Wl@Q&Mﬁﬁnufhﬁfﬁﬁﬁnﬁﬁﬁéw%%£|%ﬂﬁ

bondi ng, aaﬂeulﬁéﬁsgadc Hgndjng t eehnégugn] TEReat et Wr es@ffw@ mﬂtead
76z having the d ered | eads A apd B establish a fan g

vertical dFeERBPSRIYTHISMT)s guehulsS MRRRI r PO RTHRE™ BY §RERP e"fo t wo
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of contact Rads i . g)d crease &/e efofc%ct ive pltch (bd'nfdt %e) berg

the contact ﬁ’éﬂgsof—‘ﬁﬁure 22§ 'sho R “embod ent° 6 pr esent

i nvent i on uhereksontike bbodingpéechmtigete -t r@@@alwsec@lfpltém taigllo‘blmaimly ar get
t hrough a e | ead e5aut o b g g
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via the cophactahl aead32%4,TheneoBkamblRad 3FigaireontedLd ceddte thcpea
surface with a TAB lead 78 which is aiso connécted to a printed circuit
board (PCB) interconnect pad 38 provided on a PCB substrate 622.



The contact substrate 20 is nounted on the PCB substrate 622 thI‘Ol(JigE KQR
el astoner 42 and a support structure 526. The contact substrate 20, 2002
el astonmer 42, the support structure 526 and the PCB substrate 622 are fixed
wi th one anot her by, for exanple, an adhesive (not shown). In this exanple,
the triple layered TAB | ead 78 for copgecting the contact pad 33 and the
PCB pad 38 has an upper lead A internediate lead B and a lower lead C. A
support menber 591 is provided between the upper lead A and the
internediate lead B of the triple |layered TAB | ead 78. A support nmenber 592
is provided between the internediate |ead B and the |ower |ead C of the
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because of the ’Blmeal Icqnndmroxandssm@}}'ebﬁt r metbaeichliygnpbiseds to e
assenbl ed,q [ feo it gEEABRAELT @3 aeﬁreagga G adiifel CREBHahBYAN: (Y can
be fabricat ow cost_and |ty as wel | _

product i V|Et1')\PW1T)ne st Foet @nd opft I‘Fé”lel'AﬁAiBeaheai@Z THaviify ?—ﬁéef-‘#'-iegl einayer ed

leads A, B-addh€a&séabhds srowan dfuthieNcbhgevebll 8l dmémirssswll Ko s
useful in d| StH buting gnal or EE@SEF gtho or nmore paths. Anot her
h

advant age Yt FhE f3hF ouFuFb to TREF FunBe PRIt oS aBaEE‘ G e

t o decr eagerdhiedef4 amfflﬁcmmu:rbc(rmasétanﬁm)cé)e&hmerretdmm@ atie pads.offi gur e
24 shows fur r |on of th t. pf, 1t he ent

i nventi onat %I n %ﬁe to 3ty%%rec%)rr11t acg E:r ace g?gﬂ'ggﬁi%ae&é 7t4td n(%i(r)ﬁ%lect or
provi ded owiapqart nsemctucgl P2 phodieny ict rpeqovgidagi:taurselppmbt h@r@)ﬁmﬂ% of

Fi gure 24, e r cted
to a connec‘?or 3 Vi a atri p(érél gt;é?eirﬁ%ﬂ?fn% %ﬁ%h‘ﬁ%g&he sare shape
as that shown in Figure 22 The connector 463 is provided on a support
structure 525. The connector 463 may be nmechanically fixed to the support
structure 525 through an attachnent nmechani sm (not shown). The end of the
TAB lead 78 is inserted in a receptacle (not shown) of the connector 463.
As is well known in the art, such a receptacle has a spring nechanismto
prOV|de a suff|0|ent contact force mhen rece|V|ng the end of the TAB | ead

—— . 1 "~ 2



~ g AP R ZU02 38 internediate |ead B of the triple |layer TAB | ead \delhﬁl?@ﬁz
is provided a support nenber 591 to support the | eads A and B. Befl
internediate lead B and the | ower |ead C of the double |ayer TAB | ead 78,
there is provided a support menber 592 to support the leads B and C. The
structure of the TAB lead 78 having tyg tiered leads A, B and C establish a
| ow resistance and a |arge current capacity in a signal path because of the
three conductive leads. This is useful in transmtting a |large current such
as in a ground line or a power line for testing a sem conductor device with
hi gh speed without deform ng the waveforns of test signals. Figure 25 shows
a further SU)db.ﬁHC&llieDr’ccﬂ‘inédE‘tﬁof haed emingb Meell oknbhe Aresed hpventdron
wherein the to pe contac% tracg 32 is cougleg to,a connect.or prQV|ded on
a printed ¢t%ui %Bs?ﬁeor t 8Pt r et GPECPERHIPhe l8xaRpPYI8F §thd 25, a
cont act paﬂbﬁﬂucbnmecmedalosuhh gengatt,t patwed? paléadmamted hd ckel.
connector 464 v a Rl Y, dy tr 4 has
an upper | ead A?ﬁ%nc%%%g¥ﬁ§%aé%% ﬁAgd égégf%ag? Pga g%%%gﬂﬁ l?ch is
separ at ed Zghtheanale phéSaomhé@oﬁn%zb@ SCoRRRFERE bR hhsuppecptaxalsct ure

526. The GoWegtPBordA 1By dll%ef&ctl@ﬂh@%lth)bnf tyesl g0l SURRAL e Hdaded ure
526 t hroug an attachnent mechani g? énot S o¥n%)§a%{1e ends of the leads A B
t e

and C of tHEHAB feddBr&® TPENENS AnRRcHR FLIN SR RGBT he
connect or dd¥idAsriflarelbl&nors iir khewar in shehart ; ecditeaci el aCH ispri ng
mechani sm vi de S t t ei M4 t end of
the TAB | %%rrg%ﬁ nergl nﬂ%‘%fgopt%%%eﬁgtégggfl \ghgirqog/l?%edﬁb%‘?vﬁ%%]t%s

upper Ieadth!eam;lnt heAiLheennedvaiiy | the Boamgcioruppomaymbebentegrated

provi ded bt vgen, tBeakaber edb Al © dopadufhAndy! Mddyen |eaceGtalithadriple
TAB | ead 784. The structure of the TAB | éad 784 having the trlgle Iayered

| eads A Brakackedsttéhl ARh e soRdrRtPRe G\)fer"Elil%aICO"’“‘“aé-AP‘F@

di mensi on. rdbésvifigusehel émddist ridng i mMam Siegdal 7@ phEreim. tWO'IQ{e mor e

pat hs. Anot her advant of the fan out .is ta |nc

contact padd™ n?cglon ggggngagg‘ tﬁéméjfeTcg&rl %%’(edlrfﬁnfc]engbeﬁ\eo& t he
cont act patdse HEuppast 26tshowsire o2 hes e)@irrphe R ridrenibu @t aarfmsdithent
of the pr nv i 1%36%% entagt & gls 1GUp! to a
pad provi ?ﬁﬁ%ﬁaé Srﬂ?'lr?lgg wg??%u?ﬁte (;aar E)t hr oug a conéle?%“ﬁve burrpq"lipéafj he
exanpl e oftllﬂ?gia@ét%t ROESAPAet structure 30, a contact trace 32 and a

contact tab 33 @g@ﬂ:aw?d OBhé ceshesttsubshsetge20.2dypi£ald y,sfhe-gont act
substrate 20 is sili.c bstrate althougother t es of dleleﬁﬁtﬁﬁ
T ates

substrat e, SEBEE%E%P% o WERST VrRefe, e?‘éh'?’{:ra d SPGhi RS
are al so fepskpl epollyd mddet, acterrad 33 arsd cahuethadstibsarREBs( praentalsas cui t

board) pad i ded a bs ro co b 56
via a tri nggf’gEg% TABT%e% d° E)%%O%Ee éc%ﬂﬁ ?%urggt’rgt% 28 |é;gyn%%%¥gﬁ Lgm

PCB subst rph¥séealt Arvenath ofipier raskaging: ang2sntercannerasennef rzhze The
contact sulshtate grPucthibe.elfssd UBSpsh: ,sﬂﬂﬁ:t%ﬁ@%rzt §érrh'§c§é”<§f 52§3r and

the PCB substrate 622 are attached w.th one anot her for. exanpl e

adhesi ve (PSBMBASWNTETRRE GeeROL AEAUBHRFLIERT SR, ¢ heTl?%teelram%to?fa%’%?ead B
of the tripke t@yeésﬂ'a&&iﬁad fl@xididriey s ipr ovhéedmt@rtp@mécﬁf@herafwl to

support the_l| ween the internediate | adBandth r
| ead C of PfE ??Ilgﬁe olr%dytglre'ﬂ%e X ?%Ve?{;ué?% fd'g pr%ow% & &ppor J‘a?rilevenber
59z to suppdehatrhealtdsds mBchntii€m.ThEhet elastiomenfs? k@lswimecaﬁld@s hewi ng

the tiered,jeads é\ F@sﬁ\aécg fﬁté@&\b Paeukg%iﬁéﬁéi&@cs‘a@@g Bt @68 CHETent

capacity in a si ecause hree conductive leads. This is

useful in FPBESM ttﬁH SErPEPgeZQ:uraF%t asuB%Bassqk??ta'-’ad?%uﬁﬂ’ | PRENREr Bhpover
line for teshnhegtrarsSas Q—_Qmi—wrgr device with high speed wi t hout deform ng
t he waveforns of test s l.ic n of h
conducti ve burrpAS’Ge?‘?mP 5@%"%%?%{]&%'? %& CPB agltt gEﬁﬁ%nFSbﬁ?‘a\een
t he ~~ 8tAR RABI 183d 74;3 is in the range from several ten micrometers
to several hundred micrometers. Because of the short path
length, the interconnection and packaging of the present
invention can be easily operable in a high frequency band



40 TAB |l ead 78 and the PCB pad 38. An exanple of the conductive bunp 56 is

a sol der bunp used in a standard sol der ball technol ogy. Anot her exanple of

the conductive bunp 56 is a fluxless solder ball used in a plasna-assi stlef§ APR ¢

dry sol dering technol ogy. Figure 27 shows anot her exanple of the fourth 4

enbodi ment of the present invention. In thi20exanple, a triple |ayered TAB

| ead 78Z havi ng upper, internediate and |lower leads A, B and Cis provided

to the contact 33 connected to the contact structure 30. The upper |ead

A is provided in an’ éﬁpeevagg nfgﬁer position of Figure 27 than the

intermedi ate | edewBr T, ?at:tleé B i s provided in an upper and

outer position g n the rnurmc &9 exr7. ﬂ u‘Fper Iead Ais

connected to a P s&f@rg hac ndgempmee di ate

lead B is conn (?tbe:cidact PCB pa rS-'anbb@ F a con uc}'tq vbebu an@tt hbe

| ower lead Ciprg Gt ed halE¢R. HPoudte Preg glg] ctl Ve ’Bhl‘rpd58 £HO

accomodat e the P ga&rétﬁS @ and 4 atnr‘ﬁahegﬁ PCB S s%lﬁmzec

arranged to ha%ﬁée%it@bstto m)unt t$|‘é113®Bl 13» Rﬂ? ’élﬁe

vertical posi tateigi, eég nembey, 545 |s Rﬂﬂd@m ggg en t éluppehlgﬁad
&dF ap

A and the int ugterdyer,. 546 | Bﬂ@\m tween
t he i nternedi gégefd’ead B and the ﬂ‘g%lpl@dofl tReo PPEi ca Cf

heat, the conductu:r;_a?re ngs 56, 57 and 58 are b qijwactlo;gé) the PCB"@Jads_-,e%
39 and 40 f Orenf ht bdtZNEQB olyie TAB lead 78Z and the PCBL hads

and 40. An exarn:ﬂ memtt herce ductl Ve Bura-thf, r 7 and 58 is a sol def gﬁﬂ'p
used in a st &§AB&rdtsql er baFl tFé‘(ﬂamitog?/ Anot h&xa BRaEpl ge of the
conductive befps, d§ d158cb§, f.l ux S%H%MMe Qall used i Zec

pl asma- assi %ted Jd:ért erAﬁnofiodiP dh agtructur 13f thie t-Eﬁ‘? Iea 78Z
havi ng the tridize Ilazyered Iea 2 Bay, G establff Jaiécano ut i th

vertical di ﬂ’BﬁEIaQ'E Th| s Y tgewf L@It d| st rJl"EﬁJthmrg: a naxg o Fib‘V\Btté

or nore pat AnoGt hEfb acBBan ﬁélrteaﬁOou a 002 41

i ncrease th Ju‘Fﬁblelypf t5Q nt act paggrmede onlt 0 dechSé@ttheag fgg Sitch

(di st ance) ¥dx e_ﬁ?on aﬁFapadgu gur es ©8Conowsra furt eiadplae of
i nvahei 20 y\,gegel n_t léb?‘é)pate;pez ont act

the fourtheg g?dl ment S)
trace is cPup d P@lat’lpa@ prOV| edddﬁl&cm&tl tgd circ lltllboar@ hroug

conduct i ve- oF I the e X &g cof aHgur.e Bérebet ag{i Etru Yt Pé&o a
cont act trcacze: E’P @cé?@mac ta 33 are A, CoN t28ugdkggt e 20.
Typical |y the cont@d)sphgt s at e G°ts 32 sslé&gln Sl,]lbsttrrétt@sa ?Q ot her

types of di & Péétlctﬁvgug trate Rirshi g g, pss_epo eqbdicylam c, and
al um na substrat et[%)are a 8056eas,hb € The 8oﬁ€'ﬁc¢u 33 1S @eutmtd to a
PCB (printy q:|r0w 8pro ad gy PCB SUbSLS #% 682 oLhrough a
conductive poI ? Wn6613{| tr| FeT Aayzaé Iead 78. The contact <Ubstrate
20 is m)ﬁHPedran_et %g) stt?os?xam 81822 éhrou“lgh s sa Py m§ structure 526 and
an el astmﬁpg% é@ntmtnbgg{)strate OFltgiereI to Aimitlhg- gypport
structur %r aﬁ&rtulmtu bs ra’céﬂ&ﬂp@é S ttac ed V\nTthla og § gnot her by,
for exa S|ve (n 2 SN gy Be Eﬁet‘argme et Agtt he
|nterne§nalte e%g, B oft ‘heelag@ ,eel ayer dnmd 48, the2re pygtovsi ded a
suppor t g genber ﬁ@bsugggrt the T edds AhgnguH Betweeﬁhehe;d ter medi at e
lead B ant TREmpbuer abea 624 hrore riple | ayePPPRB lsead) é% is

provi de7d4aats¢ipd;}9ét nenb h%@ﬁréo (rUPPOr t T lveiagls B nd ﬁb§t22eonduct| ve
pol Y MemgmBLE. desi g ductl \Fglqyet)wee Jdhe nma | telt@ﬁtlg des

normmal Ly i N veft 't°a|su2>k angl éd -H¥Fres2j,opg and nott I\A%G

hori zontR&Fadtrgghi 9 *Exshpl eagf (the cohﬁu’e%mme; lleﬁda

conduct i VeB;l st on® ‘Wmictl:hés ‘;%I I ed “{et M4g Oétglyﬁt ve vm é ﬁhppoggtends
beyond _t he eap;flltgé el astorkad 3\83.r| ous othe of the

conducti \F@fd@lvwaer 6 arelﬁdbslfolteles as an ani sotropl c cond‘tf&?l ve
adhesTae, pe_rg@otropl € dded é)eél I rn &ni sher @g conductive paste, and
ani sqt I.PCPIC con 6@t|am1p BLi cl fm_rs To i} % 8 éiMetbue, ag?eswe is
fill e arﬁc PEB that 3g~ 8 e jo_not ouch each
ot he al‘l‘.he dyct rve®p %talssglfdér d by“pressimgelhe ad exTWetbet ween t he
two el ectrodes EPQX -spagabfic | ocat PP tﬂaedaﬂt sotropP Ccomflughjye filmis a
thin dielectric resin fill eg V\P#hmpm@d ve par it i-einela g % do ot touch
each other. The conductive path is forned 5 @OR@§&.@9‘,'[ he PiAftbet ween t he
two el ectrodes at a specific |ocation. bump 5¢



The ani sotropic conductive paste is a screen printable paste which i
filled wth conductive particles that do not touch each other. Tht 8 APR 2002
conductive path is formed by pressing the paste between the two el ectrodes
at a specific location. The anisotropic conductive particle is a thin
dielectric resin filled with conductiyg particles coated with a very thin

| ayer of dielectric material to inprove isolation. The conductive path is
fornmed by pressing the particle with enough force to explode the dielectric
coating on the particles, between the two el ectrodes at a specific

| ocation. The structure of the TAH |ead 78 having the tiered |l eads A B and
T establistsaal of/\m:elsesé apeddaid balhr g@edrignt GFNAShA Yas$idc S49Bdy pat h
because ofséﬁ&\ e con géfgéve | eads. This is useful in transmtting a

| arge curren as i gundllne or a power line for testing a

sem conduct or d@ur’cbem téxamglespeaﬁ wihtehogbndetoimengbtine Wew efaorers aof
test sign t auhh t of
the. presento TRt 1 anEoFR eh SoaRa s 3 aopneLfing Hund Wi dgRaa A

havi ng uppaie HaeePfediQiEedinotbe buaes A TH sreelps sipr ovinded 2ig he
cont act pag]Sil ééafpﬂae%ﬁd ﬁr%ﬂl%scoé‘f aglrpt I @R 132 ANhC 0Bt a%n%te&l&wee 30.

The upper ad A is_provi per and outer position t

i nt er nedi AEPRIRIHOB) |'ﬁlﬁ'i“©E|FEeéglnTﬁge| REEKAGARGL @nﬁeé&tgr}cgn@,e&p% in an
upper and Thées [AGSI hborredldwity eo29 rﬁét&éfﬂ.lh@hh.emrp:l'@@éhfs Braagipry | ead
A is conn ctgdto arlfcglgdo_@ thr(c)ﬁhac ctéve %]r_;rgg 66,. the

i nt er medi arer 1838 BT ot Pcg™ 38 35507 W dLE AR

pol ymer 670f and sdredmverihealdl € condorhéveeddhesd veCH pakie4@:drd1ﬂmag'lt a 1
8 APR 2t 1 qndic \ﬁ«é,ﬁg@l 6 h 39
and 40 thglrgmﬁ% a PgCBtds?u strate %36%"19—5;‘?%%92%0 ﬁa%/e%gfggs 0 rm%ginet t he
PCB pads 389 lgvernd saot vt R biy s @rlé‘ﬁledvéﬂfrl'éaﬂoﬂaésﬁf}%nﬁs &lagsisal enber

545 is proyb@sdebeiveen t hex Uppefutadk Aadibided MRS MR iveadrmnd a
support rre er 546.is provided between tggaclint e“hrgdl ate l.ead B and the

| over | ead®T. *¥h8 SHMRct o™ the“FAB P 7891 habPRigCPA® GARSETERRer ed
| eads A, B:aoﬂnﬁleg?aM|mmfmm bai ltshereeformad by rensveiporBuio:n s
useful in %I#é{:% Qutl ng a signal or power to two or nore paths. Another

e

advant age fan out is to increase the nunber of contact pads, i.e.,
to decrease theThefBEB| sebpirate (Rstisnedf Mavween iProkomard suals as

Accor di ng éﬁo&,ﬁelxprfelsgqm 'ﬁWFk@Oade%@ﬁ&i‘é‘@éDﬁ A dirLPHIeddan, has a
very high freq(g %ﬁE ndwi dt_h et the test ﬁg%uremants in the next

gener at i on°E el ebh O?é'cl'ff’ncﬂ ot -palRah T fidfeonhetiSh is
abl e to nogabstheteoslactaystnaled Ldfremt a:cpmﬂme: carth @in eiqujezraﬂaam dtheg eof
by el ectri &QL y CO (;ncténght I;%r eé%t liJCt Q r]i {'1:? Plge ]gce 8fmt he
contact structure. reover, because ~of TTe of
overal | coﬁpgueat 2 to0 Ba athenBester heasget etbenrf&ﬁ i eubahdapac@ay nigs of
the pr ese%lhﬂ%&”&koﬂncﬁé‘eb@f f@led sl s v t;tbl £GYr UL Gald A |ty

as well as hi productivity. Al though onl pre erred_enbodi nent
speci fi cal ﬂ/eFFF%Pllat EANERAT desRr i Y H\?rxé‘l nievelwi || PechpprsReat éHE t hat

many nodi f éTattensadndonaelcdtiicdn Hetinddie HHLIRIH dubitdod 622 fabsitd e in
i ght of the gbove al_(é:hl s and within thgg,urvi fw of the ﬁpﬁ&gﬂdedf cl ai ns
wi t hout deBAPPENTRT IRYTR BIRP 9Tt SRESHCSASHPOFYTRE YRRt W Q¥ 8 APR
~~2 44 V~| Ehél8 SeChArNEDILtE.1. A packagl ng and interconnectl on of a

contact structu nt
materi al and fo&‘%dﬁg%p%h%%gtgggta ggbs te taﬁr ougtﬁ a phot O?It ogr apLK

process, swhdchonigctcapabéeuref halﬂ%gjl@l%séugﬂht |hﬂfﬂd¢'é¥<iti1’€alﬁ’rwrﬁ)¥$md on

sai d cont agt ggubghikakie hi §th& by PesHheN:afBe 8RE QhreljrGlt Leiwggh or ned
on sai d base portion, a contact portion verti allé foromed on ano ?er

end of sai GTREMERGHL 8?180??P%ﬂlt%r% 5 QWS BHPPGY R BHPS APE @8nY
substrate aadhet_;hcpnncabhnteomnambed oD BAD bimantaed sdgarctared adiaqmeel end,

the other end,of sald oSt YA OSING T9f "Btk %cd SOBLAGLLBAE:, is
standard high performance glass epoxy resin. Another example

of the material 1s ceramics which is expected to minimize



a contact target provided at an outer periphery of said contact trace &%NH?
electrically connected with said contact pad; a bonding wire for 18 AP

el ectrically connecting an upper surface of the contact pad and the contact
target; an el astoner provided under said contact substrate for allow ng
flexibility in said interconnection %Qd packagi ng; and a support structure
provi ded under said el astonmer for supporting said contact structure, said
contact substrate and said elastoner. 2. A packaging and interconnection of
a contact structure as defined in Caim1, wherein said contact substrate
is a silicon substrate on which said contact structure is directly fornmed

through saiignahteitolint keerEnky epitooEs semBerAtiaekaghagsassd (OTEf coapesti on
of a cont %Ict .str?{ct re_as de%i ned_in Claj:‘m 1, erein said con%aci;
Subst r at 6 I LR PEEE FPTBeE AEEPFAPBEBACRRT B TUPR 2t RBENSEPUEEEEeOF s
directly Bsemedriduaogh ved el praoid|padioagedphiC pdeacbsss. 1 8 APR Zf1 02 45
4. A packagi ng d i n i f C r S LE in
Claim1, mherei%sa%‘gﬁgéﬁ\?a%?ﬁ’lg?gg% i%2pﬁ§/?§%datgﬁggﬁgrsﬁnfaedg§{’%ggg} board
(PCB) substrgingtls ofAthgc bagkagingd andt éncenneonechioh afcbheaconsactct ure,

conpri si NG & GQRACt SThECt MiSpIRCIe Hfmcanduct is“é‘; N enjRle ap¢, foEppd oOn a
contact substrate through a photolithography procéss, sai d_contact
st ruct ur e SHFRMIG ra WSS Y5or PlFere Pliaskicy oFoMfEdion ThPdetdptauer 42
substrate,isa hesi zosdwdbPDsk i O lexidiandyof wAI chelei ngak®agpecon sand base
portion, and a cont actt.cporti nﬂ(lerti cal lﬁ’éﬁf or med .on an%t her _end of said

t

hori zont al* FSIBH G Oht & ScePtor oH S ¥dnt St CYTESOI %t e®and
el ect ri caldotegunieelct ptlanar$aationniechastisuct ur Bhat edastemer t42 alker end

t oaid _ ey _ _ ) . >
board (P Tic 1% 8 a5sBan, 4 it o, £F ReRbE e L allpaBT LT LhELS
posi t i onedefiwesn ditercPidPhe?ybatrate ReornrdcthetPLRt snlestbabe 62,.

electrically coinesiamhiu LUF s3kdatdniasitRadE thes it draxendeLag hag
el ectri caltlizq conneictl ng an, upper. surface qQf the contact pad,and the PCB
dRdt L55Vi’d

pad; an el edt AL ER& @SS EZOM SGBEFRAL ESPoPLGFPBRFAYS
fl exibilithye igewatal | hedrednadtiromeardspac Bagiawge afl the short path

length, the interconnection and packaging of the present
invention can be easily operable in a high frequency band
such as several GHz or even higher. Moreover, because of the
lower total number of components to be assembled, the
packaging and interconnection of the present invention can be
fabricated with low cost and high reliability as well as high
productivity.

Figure 13 shows a further example of the second
embodiment of the present invention wherein the top type
contact trace is coupled to a pad provided on a printed
circuit board through a conductive polymer. In the example
of Figure 13, a contact structure 30, a contact trace 32, and
a contact pad 33 are formed on a contact substrate 20. The
contact pad 33 is connected to a PCB (print circuit board)
pad 38 provided on a PCB substrate 62, through a TAB lead 74,
and a conductive polymer 66. Typically, the contact
substrate 20 is a silicon substrate although other types of
dielectric substrate, such as glass epoxy, polyimide,
ceramic, and alumina substrates are also feasible.

In this example, the TAB lead 74, has a shape similar to



a support structure provided between said el astoner and said PCB ?Lsﬁ(;i{jeramz
for supporting said contact structure, said contact substrate and i

el astomer. 6. A packaging and interconnection of a contact structure as
defined in Claimb5, wherein said PCB substrate is made of gl ass epoxy resin
or ceramcs. 7. A packaging and inter gonnectl on of a contact structure as
defined in Caimb5, wherein said PCB substrate is amltilayer printed
circuit board. 8. A packaging and interconnection of a contact 19 8 APR
~t 10~ 46 structure as defined in Caimb5, wherein said support structure is
made of cerami c, nolded plastic or netal. 9. A packagi ng and

i nt er conneatd o GO HIRC tex@dnigIE e F@;@ud:%fé nadang ¢hal mrﬁe whaegicr said

single layer, lead is_fornmed in a t ed bondin TAB structureto
e Used | IPHIRERRLA SRR NS ARG TEE: COn A | BeE SebSR pHeK g nEhanuSh &

i nter connenipmrmf saroonuaet 52f ughdr araSeiHei;to:aelrl 2Cl ai e wbeateaice said

single Iay a LI or e i I necti sai d
cont act pa %aéit QHe ewf% inepachaglthlgé a(rg\]éﬂjg?lér)ég%%%& 6n o127 a
cont act starrul:tmh% %@Bd@ﬁbﬁbuatﬂ ERaians, avihechked whthendeotnethdrsbygl e
layer |eadeds é:@élﬁk’?PéEdaﬁOa&ﬁéQﬁQB(Héé Lhopygh a conductive bunp. 12. A

packagi ng ‘and interconnection of a confact structure as defined in Caim
11, wherein sai¥PorRRIRGRIBENROLI ¥Marsohaer dpalenadi ER Pef Fendusgive

appli cati aetofedieaihd Qnaaii&cg rélceaidﬁbcrwmﬁnaa@yd iot Refrrerdl0brsandisiangl e

| ayer | ead,and said PCB.p cka% q'el? inter conﬂ atl on of a
contact stdALEUrEORR aﬁ?i H@& |Cr? "%ﬁ%rjn Whetei FOELFAREBNdBCERTELRE is a
conduct i vekrpole;camplbumnf otha cmmcﬂmcatﬁvebupplymeel eﬁﬁ rieald ycoadnettiveai d

other end é).{ %?i@@lghl f%{ef 1 ¢ad @Tghséglqcflggg pad t%é tf Qawﬁ %‘n’&% and
i nt er connecti on of - a COntact StTucture as rhed | §i m B, erern one
end of saikeyendlthe agerfacadofsthennbeseames. said PCB pad t hrough a

conductive pol WgFiod®: o¥hPACkRshHDe #TWE IdHL eRHRRE N ga;flyaecxorstsacafre
structure as defined in C aim14, wherein sajd conductive po is a

conduct i vePRFERIG e, SEERAUGS vEaT i | 37 IINRRES vec‘ﬁ%%l‘t‘%tb‘r’ecoﬁé‘&@ﬁl\}’@'

particl es.adfsotrPoLkagbnguand ventfarlegnracissiradia condactiver pelstes as

e e ok e A SR GIR DT L SRS

conductive adhesive is filled with conductive particles that
do not touch each other. The conductive path is formed by
pressing the adhesive between the two electrodes at a
specific location. The anisotropic conductive film is a thin
dielectric resin filled with conductive particles that do not
touch each other. The conductive path is formed by pressing
the film between the two electrodes at a specific location.

The anisotropic conductive paste is a screen printable
paste which is filled with conductive particles that do not
touch each other. The conductive path is formed by pressing
the paste between the two electrodes at a specific location.
The anisotropic conductive particle is a thin dielectric
resin filled with conductive particles coated with a very
thin layer of dielectric material to improve isolation. The
conductive path is formed by pressing the particle with
enough force to explode the dielectric coating on the
particles, between the two electrodes at a specific location.

The PCB substrate 62, itself may be a probe card such as

shown in Figure 3 or provided separately and mounted directly



~Z 8 APR 47 conductive adhesive, anisotropic conductive film anisotr%Pbﬁ
conductive paste or anisotropic conductive particles to eIectricéJ&;AP 02
connect said other end of said contact trace and said PCB pad. 17. A
-packagi ng and i nterconnection of a contact structure, conprising: a contact
structure nmade of conductive materiahgand fornmed on a contact substrate

t hrough a photolithography process, said contact structure having a base
portion vertically formed on said contact substrate, a horizontal portion,
one end of which being fornmed on said base portion, and a contact portion
vertically fornmed on another end of said horizontal portion; a contact
trace forsedindisettlposh attie Spthsihe alrdand el eher tcamky casepctied reBsai d
contact str cgurg a% one_end,, t he, ot her qu of sai.d coniegg race peing
formed of SHBEGAREEL Spadia, T BHERTT T Hoarth (PQ) HREHIEeT d on a
printed ctesti tsymizaml $REB) asmubshr aCe tpoHidr onrd tite anawweer spewnpheny of
Sl Pt ebupkr UL U & OcRE ARG CALLY, CopRCCRAY BbBesald conlagh pad
a doubl e layer |ead for electrically connecting an upper surface of the
contact prdnagd pKelpPCBSpadf ancenducoive PR-bxMeredt omRTt ol Bskbry e

substrat eefl@btahibaM Ngohtaxtbi Lot Yehd St | NieRiegonnecsien apgp8ackagi ng;
and a support structure provldegﬁ$etmeen sai d_el ast oner ang sal d qu

subst r at eSF8FEEFFAGr GFEH P RGeS TR (AR, SURFHERbRt 881 Wbsth@te and
sai d el aspesbe. caBd ¥hpaakhagd Ngs ad donideictdiviee pbil gmeaf wautdnahtdwsfanct ur e
as defined.in. Cdaim.1l7, . rein said PCB substrate is made of gl ass epoxy
resin or géFgﬁiEEPafgéb ngékaging and i nterconnection of a contact
structure as d&hien®¢B sublsginate? 62aheagilpe saint G keibkayelr esttsueture

mul tilayegpprint g CE%%HB&ebOB'Ed-pro@'igiﬁggelfgi&l@ ﬂ%&@id&gf;&ﬁiwiéﬂg, and

2
i nterconnection_of a ntact structure as ined in daim17, ereln said

support sEigérdbatied fuidh ofre@HERTY, CABREABAPBFEs ARG JmtRALAteD 1high

packagi ng_f%@d;uie&t?r eBApe6Lpaniebra £Onimiiers upplyr easugtiingedsiwel ai m
17, wherein sai Qubl e | yer | e g isforped.in a tape autonn egibogglng
(TaB) St 1 B0t BRGT BLBeCaUBRS: (PRE Padkad( Hoe N0 TAE HEBARERr PO~ 99 A
packagi ngpattsi)nt eraoreentplon of mateniattoftthet BEB asbdbftbed 6kp Osai m
L7, wherelf 30 41RdBheoLBYBENLARD Bogsa %Bdly W rShapgofREeLeghpigal Iy
connecti ng sai contact” pad and sal ada.
of material is ceramics which 1is expected to minimize
mismatch in coefficient of temperature expansion (CTE) rates
during high temperature application such as a burn-in test of
semiconductor wafers and packaged IC devices.

The support structure 52, is to establish a physical
strength of the packaging and interconnection of the contact
structure. The support structure 52, is made of, for
example, ceramic, molded plastic or metal. The elastomer 42
is to establish flexibility in the packaging and
interconnection of the present invention to overcome a
potential planarization mechanism. The elastomer 42 also
functions to absorb a mismatch in temperature expansion rates
between the contact substrate 20 and the PCB substrate 62,.

An example of length of the contact trace 32 is from
several ten micrometers to several hundred micrometers.
Because of the short path 1length, the packaging and
interconnection of the present invention can be easily
operable in a high frequency band such as several GHz or even

higher. Moreover, because of the lower total number of



23. A packagi ng and interconnection of a contact structure as det{geg kn
Claim 17, wherein one end of said double |layer lead is connected B dmﬂz
PCB pad through a conductive bunp. 24. A packaging and interconnection of a
ctontact structure as defined in Caim23, wherein said conductive bunmp is a
sol der ball which reflows by applicatjon of heat to electrically connect
said other end of said single layer I'ead and said PCB pad. 25. A packaging
and i nterconnection of a contact structure as defined in C aim 23, wherein
sai d conductive bunp is a conductive polynmer bunp or a conpliant bunp to

el ectrically connect said other end of said single |ayer |lead and said PCB
pad. 26. Aoﬁ@z}f@imtanﬂeiﬁsaémmptdm mfceaccwma@tttloslt auatpla@kaglﬂgfi ned
in Cdaiml7, g@preln one .end said_d ub%ebla§ g l.ead | slconnec% o said
PCB pad t ffo RIESSRICLIVE &l%&?n 7. TR°pakR Sfin}jl d-PHt EPEbnABEt i on
of a conthaghﬁnehﬂahnixﬁyc&#|WE&ﬂ|as(urghnﬁﬁbdwwmﬁ¥nmysald conducti ve

pol ymer i s a condldye) aABpskye, condlnld verbbhThefiendcting paskent!
conductive parti pac aglng and i nterconnection o con

struct urewed@fuqmwhar@rauuhezaomﬁm fossirgtcbnacet igecoupledAPr 2002 49
pol ymer i & ceriduchige & sl QiPera | G NOa Pk 214 5@t £ OBhEQ CBPURCELYE
adhesi ve, anisotropi ¢ conductive film anisotropi ¢ caonductive paste qr
anlsotropﬁ§99ﬂﬁﬁﬁ§nQ@P Wi (FBB) t PROGEST i caf Py tBEnfeESts PR Her ©&nd of
sai d cont agigudeaces anaisni doREBcpadkt Rfttuikrepasbadidmeandohnter eofibaeti on of

tact def d bl
Cayer | ead S AN A DA Hper sy anretoiEe) Y e balreBhtct vel ye
connect ed wi@ ¢iver espaaditngrRCB pads Thoviaethan rsal @3PCB sabsercaed. a80.
packagi ng jngd gg&e%r %é Al Lrsentacl 5 HALURC: 8Sadleh! dednbocChal n
er lead an

29, wherein sal sai.d | ower are respectively caonnected
to correspehé Eg’lPGdeﬁa§CBF5vP‘EI@H ofPSRY d THEF IBKGtafad RBongAvided

correspon@ma ol usibyerdteps2, 31. A packagl ng and i nt erconnection of a
contact structure as defined

wh d d
| over |ead are TS FERSARN fu?(?ﬁﬁ@&eeg] 0 bé c'?)‘?"%&gl hg’%%%ggﬁﬂgagfcag?dzgl on
said PCB &unsthﬁbaghhanughaSDomespnnﬂang aoaﬂppbrﬂes@n&qﬂnre 532. Bhe

packagl ng ang:e ':{02 er&%l éégn Q@ér ﬁg %&?EEBHC%E_UI’QQ Cco éSI gggg?r@nt act

struct ur e ST con |ve na ormed on a*tonfact rate
t hr ough aqﬁm@unﬁo@?apmdptbee§§13 salbg taareadi2 senectiixethawli by angase

portion verddqadsd ybﬁorfeg eRaf@Nd, C%t ethetdRel ralsh sndiy Zontal cRgition,
one end of which belng formed on said base portion,_ and a contact EE—OHI on

verti cal | PROIRERY oW%n@PHEFeeAGYSFegalT&Bn&ﬁ%nTGaI f%r??%ﬁecﬁlﬁﬂn
trace for mthtyrisahdd Comt @and shbsPCBRt padndsehast ahcapbygrcheadchedntioasai d

cont act structurfe at Igme gnsuph{%eaozlhmg §n§40f %a%%a%?gégcgekagg %ieng

formed of & 'Contat pad; a Feuit “baar ad provi on a
printed ciuppen Iﬁfaddam@cﬂ‘}esm'seralea@o@fttbﬁe'ﬂAatlaad 76.

The TAB lead 76 has a gull-wing shape which is similar
to the standard "gull-wing lead" used in a surface mount
technology. Because of the down-ward bent of the gull-wing
type TAB lead 76, a sufficient vertical clearance is achieved
at the left end of Figure 14 over the contact portion between
the PCB pad 38 and the lead 76. The lead form of the TAB
lead 76 (downward bent, gull-wing lead) may require special
tooling to produce the same. Since a large number of
interconnection between the contact trace and the PCB pad
will be used in the application such as semiconductor
testing, several hundred connections, such tooling may be
standardized for a multiple of contact traces with given

pitch.



1 8 APR 2' 002 50 outer periphery of said contact structure to be
electrically connected with said contact pad; a triple |ayer | ead 1fbrAPR 2002
el ectrically connecting an upper surface of the contact pad and the PCB
pad; an el astoner provided under said contact substrate for allow ng
flexibility in said interconnection ajs packaging; and a support structure
provi ded between said el astoner and said PCB substrate for supporting said
tontact structure, said contact substrate and said elastoner. 33. A

packagi ng and i nterconnection of a contact structure as defined in aim
32, wherein said PCB substrate is nade of gl ass epoxy resin or ceranics.

?é4 A 22"“33' ngrl@é’ldstjrﬂicﬁ:rwﬁlf&fgcth@nTnﬁ Be@@mlei(}iaﬁdgﬂtll'w ng%e@eﬁle@@@bl n N
aim e substrate is_a nultil nted, circuit boar
35. A pacl&tgﬁrﬁg %n%sa‘?%gc%n%e ?‘?’o’ﬁeﬁssa?:ﬁﬁt 3Bt 2 sF?‘ﬁg?Er pagk h@FF‘H@@ in
Claim 32, othewel Aesaisd sThperissiseftlirin |tsrarmiauﬁ1r@raa&acrgermhm‘eénml astic

or metal . Gy, AuDackaoLng.aRdd L epgonect| a0l A £oNt a8l SiLyctpre Ao

defined i aim3 el n sai
aut onat ed smwmcnyit(qm@; @cvy@@uWéthohbghumadw wi@cpatk@gfﬂgmang the

i nter conngpdyedtbrmdy -of oskKagifgapad i nterconnection of a contact structure
as defined in Caim32, wherein said triple |layer |ead has a gull-w ng

shape for el ect?h®afi§CEBHARLL Fﬁ§n§8F6°8§ntb§&weﬁéﬂ HR SR PERPREd3338. A
packagi ng il tihd erTxBNEesd i P& @:ﬁdabémilé@ﬁttﬁér'!;lRBUI@adS7deEnHi age ipeeCl ai m

2. unber sy ong 081 0hes A SIBAe ater L ond. ] S comnect el o 3ald OB pac
structure Jaszliailm@dtherrrr(dsmmdSBpndﬁnageltrhs:amzlccompmlemﬂm Houndirncs, angol der
oo Gl LAY et gl U | oug) iugaL el s
electrlcal connectlons will be established through a surface
mount technology (SMT) such as using a screen printable
solder paste. A soldering process is carried out based on
the reflow characteristics of the solder paste and other
solder materials well known in the art.

The PCB substrate 62, itself may be a probe card such as
shown in Figure 3 or provided separately and mounted directly
or indirectly on the probe card. In the former case, the PCB
62, may make direct contact with an interface of a test
system such as an IC tester in a manner shown in Figure 2.
In the latter case, the PCB substrate 62, is pinned or in use
of a conductive polymer for establishing an electrical
contact to the next level of a contact mechanism on the probe
card. Such types of electrical connection between the PCB
substrate 62, and the probe card through pins or conductive
polymer would allow for field repairability.

The PCB substrate 62, may be a multiple layer structure
which is capable of providing high bandwidth signals,
distributed high frequency capacitance and integrated high
frequency chip capacitors for power supply decoupling as well
as high pin counts (number of I/0 pins and associated signal
paths). An example of material of the PCB 62, is standard
high performance glass epoxy resin. Another example of

material is ceramics which is expected to minimize mismatch



-40. A packaging and i nterconnection of a contact structure as defined in

Cl aim 38, wherein said conductive bunp is a conductive polyner bul APR 22002
conpliant bunp to electrically connect said other end of said single layer
'l ead and said PCB pad. 41. A packaging and interconnection of a contact
structure as defined in daim32, wheggin one end of said triple layer |ead
is connected to said PCB pad through a conductive polynmer. 42. A packagi ng
and interconnection of a contact structure as defined in Caim4l, wherein
sai d conductive polymer is a conductive adhesive, conductive film
conductive paste or conductive particles. 43. A packaging and

interconneiat iovebf iaiennt aft tempecttneeaexgefrisiesh | (CTERi radds doetieign said
conductive .paly i d to i udi ng, I 3QtL0pi

conduct i vgiu%eg%\q}lg,e%g%ug%?rg%ngggﬁ %glt i %/%&?l Ir}% gnl SO ojgrlqc%:cogndu&(:\fl ve
paste or @EeEWicepictevnduteryeapdrpackagedol€l devireally connect said

other end of sajgk canpgele! AGhcUS%s, PLB AT odthnid dinckaphos g

i nt erconnecti on of contact structure as deflne a|n1 erelrn one
end of salstFIt?IHﬂlé cr%yfé?e IRSk a1 s wﬁ%ﬁ%ﬁﬁ@ﬁu%@f shei RPBLREE at e
| ead, and gxhovmiréd ead mebesﬁp§aeetly@fuc@@ﬁee@xd 18 aRidespandi FePCB

pads provi ded said PCB substrate.. 4 ack nd |nterconnect| on of
Dot act XA s S SRATIR § TR A5 ELath s R P B SERs SHRL ST 2xa o
i nternedi ate | ¢ad, aadabaidhl ovﬂe:tﬁmﬂﬂr}e r aslpectheel >pa:0mgmtged tamd

COfresDO”diJg;geF%rg%‘é’é%%OV dedon E‘EB %H@éﬁ abg ° Conrf x§ees%°”d' ng

conducti v aging a erconnec on o
structure ;a@tmimbdplﬁn@raizatmn \M@@#’@lm%‘al d Thperlpehdamerai4d. also

| nter medi atendoachs A0 otaidtd BRI shegdnhare tr@%a&%ﬂlyfé aGARRAL P

correspondi ng PCB pads provided on said 02 52
subst r at e RSl E]B‘Fr‘ég’BBﬂBF n@uéﬁﬁHﬁE?l 38 BBFy FBRs PCB7SuRsE k864 - and
i nterconnect i om@fe:aarﬁpme&ﬂ SleraQtiulengeBNPEi Shégco:a:a:wttafztcétm&&w e

made of co a and f.orned on cont a strate thr

phot ol |tho§? %ygér%%%ss Wit & && 9% F%@tmurs“eevﬁé“\?i ng a Basé pc(?rtgf
vertical | yté oseeedrah handrednmaromﬂtﬁrrsat e,Because¢ zoht the pehbirtn padiie end
of which bf#ﬁgtﬁorneﬂeon éqq?@g PGitd AbnAdle forfONbACt LRAMt 3R sent

vertical l med on ano f sal orizontal  portion; a contact
trace for n%‘éi"%%t’s‘aﬁldcé‘@ntb&bte%%b]sf rapPerahdceliged i Righ yEE8aHeRFYd Begai d

contact StgwehUse aév@ﬂgleaplz bheeothehighdrof sairdovemt abkcali@ee dfeidg
formed of a ontac

nne tor for establjshing electrical nection
WD sart TorR TS bR, Shad g BeReE | S TSRt bR PRIPPShERnate: nin
upper surfas=enbléede thet patkpgdngndndhenceume@mctmrm elfashenmprgsentd ded
under sai d; £o0) AL Sugagg aR fffrabgé 1Y Fhed biihky £BsBai dnd  high

|nterconnect|on an pac agln?
reliability as well as high productivity.

Figure 15 shows another example of the third embodiment
of the present invention. In this example, a double layered
TAB lead 76, having upper and lower leads A and B is provided
to the contact pad 33 connected to the contact structure 30.
The upper lead A is provided in an upper and outer position
of Figure 15 than the lower lead B. The upper lead is
connected to a PCB pad 38 and the lower lead B is connected
to a PCB pad 39. To accommodate the PCB pads 38 and 39
thereon, a PCB substrate 62, is arranged to have an edge
having a larger thickness, i.e., a step, to mount the PCB pad
38, and an inner portion adjacent to the edge portion having
a smaller thickness to mount the PCB pad 39.

The electrical connection between the TAB lead 76, and



a support structure provided under said elastonmer for supporting said
contact structure, said contact substrate, said elastoner and said
connector. 48. A packaging and interconnection of a contact struthnﬁﬂhémﬂz
defined in Caim47, wherein said contact substrate is a silicon substrate
on which said contact structure is dijgctly formed through said

phot ol i t hography process. 49. A packaging and interconnection of a contact
structure as defined in Caim47, wherein said contact substrate is a

di el ectric substrate on which said contact structure is directly forned

t hrough sai d photolithography process. 50. A packagi ng and interconnection
of a cont atie 8B padbk 88A9n8 Z6 w2l DD s tagdtaibiriastasd aaf 'Langdr'fac@ Ablng7,

wher ei n s%id cor t act tgﬁ%g de _of conductive materi %ﬁiiforggq

t hr ough eitat d n,SHETHPBT ati®aNe sHuPEEFFHy porrlrbq ihgSPr&€éss.
51. A packsgtsy a&nweﬂ&t 88 COIMETLS ot T borgtirgrtestinodbgriesasndéfidied i n
ClaimA47, t@ggF d SIHDR str cer | de | astic
or netal. “%%%’i% in 8#? ht e?%%nn@%%‘?%ﬁgg&gé%ontBg}t]&s?g‘ﬂ)ct urgeaas
defi ned i mitizaseuic lvmcgﬁengn seclntdwrluct Boeavaadofiathe pianaficansfly

vertical | yyr@ligned Jeapds st oche ré’&@péf&é’n@é’ sl %@?&Qt 0bat513 lén%%ﬁ'&ag' ng
and i nterconn ctlcgn of a contact structure as defined in Caim47, wherein

sai d condudt¥ atfi she combRet | ayErcteng i cRoRtafbr FEBCEN33 - téﬁ‘él
aut onat ed gl drAR 1é’a9<B) 7641 WHelrexdnplee o eftiduncd hes peahagpegaaadat a

nt er connection, .5 ac d interconnectio tact structure
1’3.8 defi ned’?ﬁl‘y %‘%{?ﬁ\ £ %\‘Iﬁ g’l E)%&g"d I%%%lau gvleg'gg cgs;{ & tr SFsolvgfélrj I gad
which is flromtsen aft aiplae ausroahl ednwohdrnga(ldAByamplecteteu‘cbube usgd in
t he packa t n 5]
Py e P Qg%hﬂgidAAéAhéAl?ﬁw%{K cdiredtion ang RECEARI"R . A
U. AU. A{ S. @TUthg presentazinvengion qa3 ke fAbxl,saAmi AIERAKOWACRISEABRAA
.A{S. AYC.Hih Yré®dabi TRey6as well as high productivity.

The structure of the TAB lead 76, having the double
layered leads A and B establish a fan out in the vertical
dimension. This is useful in distributing a signal or power
to two or more paths. Another advantage of the fan out is to
increase the number of contact pads, i.e., to decrease the
effective pitch (distance) between the contact pads.

Figure 16 shows a further modification of the third
embodiment of the present invention wherein the top type
contact trace 32 is coupled to a connector provided on a
printed circuit board or other structure. In the example of
Figure 16, a contact pad 33 connected to the contact trace 32
is connected to a connector 46 via a double layer TAB lead
76,. The connector 46 is provided on a support structure 52..
Typically, the contact structure 30, contact trace 32 and the
contact pad 33 are formed on the contact substrate 20 through
photolithography processes. The contact substrate 20 is a
silicon substrate although other types of dielectric
substrate, such as glass epoxy, polyimide, ceramic, and
alumina substrates are also feasible.

The connector 46 may be mechanically fixed to the
support structure 52, through an attachment mechanism (not
shown) . The end of the TAB lead 76, is inserted in a
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leads A and B establish a low resistance in a signal path
because of the two leads. This is useful in transmitting a
large current such as in a ground line or a power line for
testing a semiconductor device with high speed without
deforming the waveforms of the test signals.

The connector 46 may be integrated with straight or
right angle pins, which may be connected to the receptacle
noted above, for direct connection to a printed circuit board
(PCB). A PCB to mount the connector 46 thereon can be either
solid or flexible. As is known in the art, a flexible PCB is
formed on a flexible base material and has flat cables
therein. Alternatively, the connector 46 may be integrated
with a coaxial cable assembly in which a receptacle is
attached to an inner conductor of the coaxial cable for
receiving the ends of the TAB 1lead 76, therein. The
connection between the connector 46 and the TAB lead 76, or
the support structure 52, is not a permanent attachment
method, allowing for field replacement and repairability of
the contact portion.

Typically, the contact substrate 20 is a silicon
substrate although other types of substrate, such as glass
epoxy, polyimide, ceramic, and alumina substrates are also
feasible. The support structure 52, is to establish a

physical strength of the packaging and interconnection of the
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contact structure. The support structure 52. is made of, for
example, ceramic, molded plastic or metal. The elastomer 42,
is to establish flexibility in the interconnection and
packaging of the present invention to overcome a potential
planarization mechanism. The elastomer 42, also functions to
absorb a mismatch in temperature expansion rates between the
contact substrate 20 and a PCB substrate to mount the
connector 46 thereon.

Figure 17 shows a further modification of the thixd
embodiment of the present invention wherein the top type
contact trace 32 is coupled to a connector provided on a
printed circuit board or other structure. In the example of
Figure 17, a contact pad 33 connected to the contact trace 32
is connected to a connector 46, via a double layer TAB lead
765,. The double layer TAB 76, has an upper lead A and a lower
lead B each of which is separated at the end. The connector
46, is provided on a support structure 52,.

The connector 46, may be mechanically £fixed to the
support structure 52; through an attachment mechanism (not
shown). The ends of the leads A and B of the TAB lead 76,
are inserted in receptacles (not shown) of the connector 46,.
As is well known in the art, such a receptacle has a spring
mechanism to provide a sufficient contact force when
receiving the end of the TAB lead 76, therein. Between the
upper lead A and the lower lead B of the double layer TAB
lead 76,, there is provided a support member 54, to support
the leads A and B.

The structure of the TAB lead 76, having the double
layered leads A and B establish a fan out in the vertical
dimension. This is useful in distributing a signal or power
to two or more paths. Another advantage of the fan out is to
increase the number of contact pads, i.e., to decrease the
effective pitch (distance) between the contact pads.

Figures 18 shows a further example of the third
embodiment of the present invention wherein the top type
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contact trace is coupled to a pad provided on a printed
circuit board through a conductive bump. In the example of
Figure 18, a contact structure 30, a contact trace 32 and a
contact tab 33 are formed on a contact substrate 20.
Typically, the contact substrate 20 is a silicon substrate
although other types of dielectric substrate, such as glass
epoxy, polyimide, ceramic, and alumina substrates are also
feasible. The contact trace 32 is connected to a PCB (print
circuit board) pad 38 provided on a PCB substrate 62, through
a conductive bump 56 via a double layer TAB lead 76,.

The contact substrate 20 is mounted on the PCB subsgtrate
62, through a support structure 52, and an elastomer 42,. The
contact substrate 20, the elastomer 42,, the support
structure 52,, and the PCB substrate 62, are attached with one
another by, for example, an adhesive (not shown). Between
the upper lead A and the lower lead B of the TAB lead 76,,
there is provided with a support member 54, to support the
upper and lower leads A and B.

By the application of the heat, the conductive bump 56
ig reflowed onto the PCB pad 38 for attachment between the
TAB lead 76, and the PCB pad 38. An example of the
conductive bump 56 is a solder bump used in a standard solder
ball technology. Another example of the conductive bump 56
ig a fluxless solder ball used in a plasma-assisted dry
soldering technology.

Further examples of the conductive bump 56 are a
conductive polymer bump and a compliant bump which involve
the use of polymer in the bump. This helps in minimizing
planarization problems or CTE (coefficient of temperature
expansion) mismatches in the packaging and interconnection.
There is no reflowing of metal, which prevents bridging
between contact points. The conductive polymer bump is made
of a screen printable conductive adhesive. The compliant
bump is a polymer core bump with a metal coating. The
polymer is typically plated with gold and is elastically
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compressible. Still further example of the conductive bump
56 is a bump used in a controlled collapse chip connection
technology in which solder balls are formed by an evaporation
process.

The structure of the TAB lead 76, having the tiered
leads A and B establish a low resistance in a signal path
because of the two leads. This is useful in transmitting a
large current such as in a ground line or a power line for
testing a semiconductor device with high speed without
deforming the waveforms of the test signals.

Figure 19 shows another example of the third embodiment
of the present invention. In this example, a double layered
TAB lead 76, having upper and lower leads A and B are
provided to the contact pad 33 connected to the contact
structure 30. The upper lead A is provided in an upper and
outer position than the lower lead B in Figure 19. The upper
lead is connected to a PCB pad 38 via a conductive dump 56
and the lower lead B is connected to a PCB pad 39 via a
conductive dump 57. To accommodate the PCB pads 38 and 39
thereon, a PCB substrate 62, is arranged to have an edge
having a larger thickness, i.e., a step, to mount the PCB pad
38, and an inner portion adjacent to the edge portion having
a smaller thickness to mount the PCB pad 39.

By the application of the heat, the conductive bumps 56
and 57 are reflowed onto the PCB pads 38 and 392 for
attachment between the TAB lead 76, and the PCB pads 38 and
39. An example of the conductive bumps 56 and 57 is a solder
bump used in a standard solder ball technology. Another
example of the conductive bumps 56 and 57 is a fluxless
solder ball used in a plasma-assisted dry soldering
technology.

The structure of the TAB lead 76, having the double
layered leads A and B establish a fan out in the vertical
dimension. This is useful in distributing a signal or power

to two or more paths. Another advantage of the fan out is to
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increase the number of contact pads, i.e., to decrease the
effective pitch (distance) between the contact pads.

Figures 20 shows a further example of the third
embodiment of the present invention wherein the top type
contact trace is coupled to a pad provided on a printed
circuit board through a conductive polymer. In the example
of Figure 20, a contact structure 30, a contact trace 32 and
a contact tab 33 are formed on a contact substrate 20.
Typically, the contact substrate 20 is a silicon substrate
although other types of dielectric substrate, such as glass
epoxy, polyimide, ceramic, and alumina substrates are also
feasible. The contact trace 32 is connected to a PCB (print
circuit board) pad 38 provided on a PCB substrate 62, through
a conductive polymer 66 via a double layer TAB lead 7s,.

The contact substrate 20 is mounted on the PCB substrate
62, through a support structure 52, and an elastomer 42,. The
contact substrate 20, the elastomer 42,, the support
structure 52,, and the PCB substrate 62, are attached with one
another by, for example, an adhesive (not shown). Between
the upper lead A and the lower lead B of the TAB lead 76,,
there is provided with a support member 54, to support the
upper and lower leads A and B.

Most conductive polymers are designed to be conductive
between the mating electrodes normally in vertical of angled
directions and not conductive in the horizontal direction.
An example of the conductive polymer 66 is a conductive
elastomer which is filled with conductive wire that extends
beyond the surface of the elastomer.

Various other examples of the conductive polymer 66 are
possible such as an anisotropic conductive adhesive,
anisotropic conductive film, anisotropic conductive paste,
and anisotropic conductive particles. The anisotropic
conductive adhesive is filled with conductive particles that
do not touch each other. The conductive path is formed by

pressing the adhesive between the two electrodes at a
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dielectric resin filled with conductive particles that do not
touch each other. The conductive path is formed by pressing
the film between the two electrodes at a specific location.

The anisotropic conductive paste is a screen printable
paste which is filled with conductive particles that do not
touch each other. The conductive path is formed by pressing
the paste between the two electrodes at a specific location.
The anisotropic conductive particle is a thin dielectric
resin filled with conductive particles coated with a very
thin layer of dielectric material to improve isolation. The
conductive path is formed by pressing the particle with
enough force to explode the dielectric coating on the
particles, between the two electrodes at a specific location.

The structure of the TAB lead 76, having the tiered
leads A and B establish a low resistance in a signal path
because of the two leads. This is useful in transmitting a
large current such as in a ground line or a power line for
testing a semiconductor device with high speed without
deforming the waveforms of the test signals.

Figure 21 shows another example of the third embodiment
of the present invention. In this example, a double layered
TAB lead 76, having upper and lower leads A and B are
provided to the contact pad 33 connected to the contact trace
32 and contact structure 30. The upper lead A is provided in
an upper and outer position than the lower lead B in Figure
21. The upper lead is connected to a PCB pad 38 via a
conductive polymer 66 and the lower lead B is connected to a
PCB pad 39 via a conductive polymer 67. To accommodate the
PCB pads 38 and 39 thereon, a PCB substrate 62, is arranged
to have an edge having a larger thickness, i.e., a step, to
mount the PCB pad 38, and an inner portion adjacent to the
edge portion having a smaller thickness to mount the PCB pad
39.

The electrical connection between the TAB lead 76, and
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the PCB pads 38 and 39 will be established by a surface mount
technology (SMT) such as using a screen printable solder
paste as well as various other bonding technologies including
thermosonic bonding, thermocompression bonding, and
ultrasonic bonding technique.

The structure of the TAB lead 76, having the double
layered leads A and B establish a fan out in the vertical
dimension. This is useful in distributing a signal or power
to two or more paths. Another advantage of the fan out is to
increase the number of contact pads, i.e., to decrease the
effective pitch (distance) between the contact pads.

Figures 22-29 show a fourth embodiment of the present
invention wherein the top type contact trace is coupled to a
contact target through a triple layer lead formed by a tape
automated bonding (TAB) process. In the first example of
Figure 22, the contact structure 30 formed on a contact
substrate 20 is electrically connected to the contact pad 33
via the contact trace 32. The contact pad 33 is connected at
its upper surface with a TAB lead 78 which is also connected
to a printed circuit board (PCB) interconnect pad 38 provided
on a PCB substrate 62,.

The contact substrate 20 is mounted on the PCB substrate
62, through an elastomer 42 and a support structure 52,. The
contact substrate 20, the elastomer 42, the support structure
52, and the PCB substrate 62, are fixed with one another by,
for example, an adhesive (not shown). In this example, the
triple layered TAB lead 78 for connecting the contact pad 33
and the PCB pad 38 has an upper lead A, intermediate lead B
and a lower lead C. A support member 59, is provided between
the upper lead A and the intermediate lead B of the triple
layered TAB lead 78. A support member 59, is provided
between the intermediate lead B and the lower lead C of the
triple layered TAB lead 78.

The TAB lead 78 as a whole has a gull-wing shape which

is similar to the standard "gull-wing lead" used in a surface
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mount technology. Because of the down-ward bent of the gull-
wing type TAB lead 78, a sufficient vertical clearance is
achieved at the left end of Figure 22 over the contact
portion between the PCB pad 38 and the TAB lead 78. The lead
form of the TAB lead 78 (downward bent, gull-wing lead) may
require special tooling to produce the same. Since a large
number of interconnection between the contact trace and the
PCB pad will be used in the application such as semiconductor
testing, several hundred connections, such tooling may be
standardized for a multiple of contact traces with given
pitch.

The structure of the TAB lead 78 having the tiered leads
A, B and C establish a low resistance and a large current
capacity in a signal path because of the three conductive
leads. This is useful in transmitting a large current such
as in a ground line or a power 1line for testing a
semiconductor device with high speed without deforming the
waveforms of test signals.

Figure 23 shows another example of the fourth embodiment
of the present invention. In this example, a triple layered
TAB lead 78, having upper, intermediate and lower leads A, B
and C is provided to the contact pad 33 connected to the
contact trace 32 and contact structure 30. The upper lead A
is provided in an upper and outer position of Figure 23 than
the intermediate lead B. The intermediate lead B is provided
in an upper and outer position of Figure 23 than the lower
lead C. The upper lead A is connected to a PCB pad 38, the
intermediate lead B is connected to a PCB pad 39, and the
lower lead C is connected to a PCB pad 40. To accommodate
the PCB pads 38, 39 and 40 thereon, a PCB substrate 62, is
arranged to have steps to mount the PCB pads 38, 39 and 40
with different vertical positions. A support member 54, is
provided between the upper lead A and the intermediate lead
B and a support member 54, is provided between the
intermediate lead B and the lower lead C.
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The electrical connection between the TAB lead 78, and
the PCB pads 38, 39 and 40 will be established by a surface
mount technology (SMT) such as using a screen printable
solder paste as well as various other bonding technologies
including thermosonic bonding, thermocompression bonding, and
ultrasonic bonding technique. Because of the significantly
small sizes of the components and signal path lengths
involved in the contact structure 30, contact trace 32, and
the TAB lead 78,, the example of Figure 23 can operate at a
very high frequency band, such as several GHz. Moreover,
because of the small number and simple structure of
components to be assembled, the interconnection and packaging
of the present invention can be fabricated with low cost and
high reliability as well as high productivity.

The structure of the TAB lead 78, having the triple
layered leads A, B and C establish a fan out in the vertical
dimension. This is useful in distributing a signal or power
to two or more paths. Another advantage of the fan out is to
increase the number of contact pads, i.e., to decrease the
effective pitch (distance) between the contact pads.

Figure 24 shows a further modification of the fourth
embodiment of the present invention wherein the top type
contact trace 32 is coupled to a connector provided on'a
printed circuit board or other structure. In the example of
Figure 24, a contact pad 33 connected to the contact trace 32
is connected to a connector 46; via a triple layer TABR lead
78 which has the same shape as that shown in Figure 22. The
connector 46, is provided on a support structure 52..

The connector 46, may be mechanically fixed to the
support structure 52; through an attachment mechanism (not
shown) . The end of the TAB lead 78 is inserted in a
receptacle (not shown) of the connector 46,. As 1is well
known in the art, such a receptacle has a spring mechanism to
provide a sufficient contact force when receiving the end of
the TAB lead 78 therein. Between the upper lead A and the
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intermediate lead B of the triple layer TAB lead 78, there is
provided a support member 59, to support the leads A and B.
Between the intermediate lead B and the lower lead C of the
double layer TAB lead 78, there is provided a support member
59, to support the leads B and C.

The structure of the TAB lead 78 having the tiered leads
A, B and C establish a low resistance and a large current
capacity in a signal path because of the three conductive
leads. This is useful in transmitting a large current such
as in a ground line or a power line for testing a
semiconductor device with high speed without deforming the
waveforms of test signals.

Figure 25 shows a further modification of the third
embodiment of the present invention wherein the top type
contact trace 32 is coupled to a connector provided on a
printed circuit board or other structure. In the example of
Figure 25, a contact pad 33 connected to the contact trace 32
is connected to a connector 46, via a triple layer TAB lead
78,. The triple layer TAB 78, has an upper lead A, an
intermediate lead B and a lower lead C each of which is
geparated at the end. The connector 46, is provided on a
support structure 52;.

The connector 46, may be mechanically fixed to the
support structure 52, through an attachment mechanism (not
shown). The ends of the leads A, B and C of the TAB lead
78, are inserted in receptacles (not shown) of the connector
46,. As 1is well known in the art, such a receptacle has a
spring mechanism to provide a sufficient contact force when
receiving the end of the TAB lead 78, therein. A support
member 59, is provided between the upper lead A and the
intermediate lead B and a support member 59, is provided
between the intermediate lead B and the lower lead C of the
triple TAB lead 78,.

The structure of the TAB lead 78, having the triple
layered leads A, B and C establish a fan out in the vertical
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dimension. This is useful in distributing a signal or power
to two or more paths. Another advantage of the fan out is to
increase the number of contact pads, i.e., to decrease the
effective pitch (distance) between the contact pads.

Figures 26 shows a further example of the Ffourth
embodiment of the present invention wherein the top type
contact trace is coupled to a pad provided on a printed
circuit board through a conductive bump. In the example of
Figure 26, a contact structure 30, a contact trace 32 and a
contact tab 33 are formed on a contact substrate 20.
Typically, the contact substrate 20 is a silicon substrate
although other types of dielectric substrate, such as glass
epoxy, polyimide, ceramic, and alumina substrates are also
feasible. The contact pad 33 is connected to a PCB (print
circuit board) pad 38 provided on a PCB substrate 62, through
a conductive bump 56 via a triple layer TAB lead 78.

The contact substrate 20 is mounted on the PCB substrate
62, through a support structure 52, and an elastomer 42. The
contact substrate 20, the elastomer 42, the support structure
524, and the PCB substrate 62, are attached with one another
by, for example, an adhesive (not shown). Between the upper
lead A and the intermediate lead B of the triple layer TAB
lead 78, there is provided a support member 59, to support
the leads A and B. Between the intermediate lead B and the
lower lead C of the triple layer TAB lead 78, there is
provided a support member 59, to support the leads B and C.

The structure of the TAB lead 78 having the tiered leads
A, B and C establish a low resistance and a large current
capacity in a signal path because of the three conductive
leads. This is useful in transmitting a large current such
as 1in a ground line or a power 1line for testing a
semiconductor device with high speed without deforming the
waveforms of test signals.

By the application of the heat, the conductive bump 56
is reflowed onto the PCB pad 38 for attachment between the
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TAB lead 78 and the PCB pad 38. An example of the conductive
bump 56 is a solder bump used in a standard solder ball
technology. Another example of the conductive bump 56 is a
fluxless solder ball used in a plasma-assisted dry soldering
technology.

Figure 27 shows another example of the fourth embodiment
of the present invention. 1In this example, a triple layered
TAB lead 78, having upper, intermediate and lower leads A, B
and C is provided to the contact pad 33 connected to the
contact structure 30. The upper lead A is provided in an
upper and outer position of Figure 27 than the intermediate
lead B. The intermediate lead B is provided in an upper and
outer position than the lower lead C in Figure 27. The upper
lead A is connected to a PCB pad 38 through a conductive bump
56, the intermediate lead B is connected to a PCB pad 39
through a conductive bump 57, and the lower lead C is
connected to a PCB pad 40 through a conductive bump 58. To
accommodate the PCB pads 38, 39 and 40 thereon, a PCB
substrate 62, is arranged to have steps to mount the PCB pads
38, 39 and 40 with different vertical positions. A support
member 54, is provided between the upper lead A and the
intermediate lead B and a support member 54, is provided
between the intermediate lead B and the lower lead C.

By the application of the heat, the conductive bumps 56,
57 and 58 are reflowed onto the PCB pads 38, 39 and 40 for
attachment between the TAB lead 78, and the PCB pads 38, 39
and 40. An example of the conductive bumps 56, 57 and 58 is
a solder bump used in a standard solder ball technology.
Another example of the conductive bumps 56, 57 and 58 is a
fluxless solder ball used in a plasma-assisted dry soldering
technology.

The structure of the TAB lead 78, having the triple
layered leads A, B and C establish a fan out in the vertical
dimension. This is useful in distributing a signal or power

to two or more paths. Another advantage of the fan out is to
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increase the number of contact pads, i.e., to decrease the
effective pitch (distance) between the contact pads.

Figures 28 shows a further example of the fourth
embodiment of the present invention wherein the top type
contact trace is coupled to a pad provided on a printed
circuit board through a conductive polymer. In the example
of Figure 28, a contact structure 30, a contact trace 32 and
a contact tab 33 are formed on a contact substrate 20.
Typically, the contact substrate 20 is a silicon substrate
although other types of dielectric substrate, such as glass
epoxy, polyimide, ceramic, and alumina substrates are also
feasible. The contact pad 33 is connected to a PCB (print
circuit board) pad 38 provided on a PCB substrate 62, through
a conductive polymer 66 via a triple layer TAB lead 78.

The contact substrate 20 is mounted on the PCB substrate
62, through a support structure 52, and an elastomexr 42. The
contact substrate 20, the elastomer 42, the support structure
52,, and the PCB substrate 62, are attached with one another
by, for example, an adhesive (not shown). Between the upper
lead A and the intermediate lead B of the triple layer TAB
lead 78, there is provided a support member 59, to support
the leads A and B. Between the intermediate lead B and the
lower lead C of the triple layer TAB lead 78, there is
provided a support member 59, to support the leads B and C.

Most conductive polymers are designed to be conductive
between the mating electrodes normally in vertical of angled
directions and not conductive in the horizontal direction.
An example of the conductive polymer 66 is a conductive
elastomer which is filled with conductive wire that extends
beyond the surface of the elastomer.

Various other examples of the conductive polymer 66 are
possible such as an anisotropic conductive adhesive,
anisotropic conductive film, anisotropic conductive paste,
and anisotropic conductive particles. The anisotropic

conductive adhesive is filled with conductive particles that
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do not touch each other. The conductive path is formed by
pressing the adhesive between the two electrodes at a
specific location. The anisotropic conductive film is a thin
dielectric resin filled with conductive particles that do not
touch each other. The conductive path is formed by pressing
the film between the two electrodes at a specific location.

The anisotropic conductive paste is a screen printable
paste which is filled with conductive particles that do not
touch each other. The conductive path is formed by pressing
the paste between the two electrodes at a specific location.
The anisotropic conductive particle is a thin dielectric
resin filled with conductive particles coated with a very
thin layer of dielectric material to improve isolation. The
conductive path is formed by pressing the particle with
enough force to explode the dielectric coating on the
particles, between the two electrodes at a specific location.

The gstructure of the TAB lead 78 having the tiered leads
A, B and C establish a low resistance and a large current
capacity in a signal path because of the three conductive
leads. This is useful in transmitting a large current such
as in a ground line or a power line for testing a
semiconductor device with high speed without deforming the
waveforms of test signals.

Figure 29 shows another example of the fourth embodiment
of the present invention. In this example, a triple layered
TAB lead 78, having upper, intermediate and lower leads A, B
and C is provided to the contact pad 33 connected to the
contact trace 32 and contact structure 30. The upper lead A
is provided in an upper and outer position than the
intermediate lead B in Figure 29. The intermediate lead B is
provided in an upper and outer position of Figure 29 than the
lower lead C. The upper lead A is connected to a PCB pad 38
through a conductive polymer 66, the intermediate lead B is
connected to a PCB pad 39 through a conductive polymer 67,
and the lower lead C is connected to a PCB pad 40 through a
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conductive polymer 68. To accommodate the PCB pads 38, 39
and 40 thereon, a PCB substrate 62, is arranged to have steps
to mount the PCB pads 38, 39 and 40 with different vertical
positions. A support member 54. is provided between the
upper lead A and the intermediate lead B and a support member
54, is provided between the intermediate lead B and the lower
lead C.

The structure of the TAB lead 78, having the triple
layered leads A, B and C establish a fan out in the vertical
dimension. This is useful in distributing a signal or power
to two or more paths. Another advantage of the fan out is to
increase the number of contact pads, i.e., to decrease the
effective pitch (distance) between the contact pads.

According to the present invention, the packaging and
interconnection has a very high frequency bandwidth to meet
the test requirements in the next generation semiconductor
technology. The packaging and interconnection is able to
mount the contact structure on a probe card or equivalent
thereof by electrically connecting therewith through the
upper surface of the contact structure. Moreover, because of
a relatively small number of overall components to be
assembled, the interconnection and packaging of the present
invention can be fabricated with low <cost and high
reliability as well as high productivity.

Although only a preferred embodiment is specifically
illustrated and described herein, it will be appreciated that
many modifications and variations of the present invention
are possible in light of the above teachings and within the
purview of the appended claims without departing the spirit

and intended scope of the invention.
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WHAT IS CIATIMED IS:

1. A packaging and interconnection of a contact
structure, comprising:

a contact gstructure made of conductive material and
formed on a contact substrate through a photolithography
process, said contact structure having a base portion
vertically formed on said contact substrate, a
horizontal portion, one end of which being formed on
said base portion, and a contact portion vertically
formed on another end of said horizontal portion;

a contact trace formed on said contact substrate
and electrically connected to said contact structure at
one end, the other end of said contact trace being
formed of a contact pad;

a contact target provided at an outer periphery of
gsaid contact trace to be electrically connected with
said contact pad;

a bonding wire for electrically connecting an upper
surface of the contact pad and the contact target;

an elastomer provided under said contact substrate
for allowing flexibility in said interconnection and
packaging; and

a support structure provided under said elastomer
for supporting said contact structure, said contact
substrate and said elastomer.

2. A packaging and interconnection of a contact
structure as defined in Claim 1, wherein said contact
substrate is a silicon substrate on which said contact
structure is directly formed through said photolithography
process,

3. A packaging and interconnection of a contact
structure as defined in Claim 1, wherein said contact
substrate is a dielectric substrate on which said contact
structure is directly formed through said photolithography
process.
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4. A packaging and interconnection of a contact
structure as defined in Claim 1, wherein said contact target
is provided on a printed circuit board (PCB) substrate.

5. A packaging and interconnection of a contact
structure, comprising:

a contact structure made of conductive material and
formed on a contact substrate through a photolithography
process, said contact structure having a base portion
vertically formed on said contact substrate, a
horizontal portion, one end of which being formed on
said base portion, and a contact portion vertically
formed on another end of said horizontal portion;

a contact trace formed on said contact substrate
and electrically connected to said contact structure at
one end, the other end of said contact trace being
formed of a contact pad;

a printed circuit board (PCB) pad provided on a
printed circuit board (PCB) substrate positioned at an
outer periphery of said contact structure to be
electrically connected with said contact pad;

a single layer lead for electrically connecting an
upper surface of the contact pad and the PCB pad;

an elastomer provided under said contact substrate
for allowing flexibility in said interconnection and
packaging; and

a support structure provided between said elastomer
and said PCB substrate for supporting said contact
structure, said contact substrate and said elastomer.
6. A packaging and interconnection of a contact

structure as defined in Claim 5, wherein said PCB substrate
is made of glass epoxy resin or ceramics.

7. A packaging and interconnection of a contact
structure as defined in Claim 5, wherein said PCB substrate
is a multilayer printed circuit board.

8. A packaging and interconnection of a contact
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structure as defined in Claim 5, wherein said support
structure is made of ceramic, molded plastic or metal.

9. A packaging and interconnection of a contact
structure as defined in Claim 5, wherein said single layer
lead is formed in a tape automated bonding (TAB) structure to
be used in the packaging and interconnection.

10. A packaging and interconnection of a contact
structure as defined in Claim 5, wherein said single layer
lead has a gull-wing shape for electrically connecting said
contact pad and said PCB pad.

11. A packaging and interconnection of a contact
structure as defined in Claim 5, wherein one end of said
single layer lead is connected to said PCB pad through a
conductive bump.

12. A packaging and interconnection of a contact
structure as defined in Claim 11, wherein said conductive
bump is a solder ball which reflows by application of heat to
electrically connect said other end of said single layer lead
and said PCB pad.

13. A packaging and interconnection of a contact
structure as defined in Claim 11, wherein said conductive
bump is a conductive polymer bump or a compliant bump to
electrically connect said other end of said single layer lead
and said PCB pad.

1l4. A packaging and interconnection of a contact
structure as defined in Claim 5, wherein one end of said
single layer lead is connected to said PCB pad through a
conductive polymer.

15. A packaging and interconnection of a contact
structure as defined in Claim 14, wherein said conductive
polymer is a conductive adhesive, conductive film, conductive
paste or conductive particles.

16. A packaging and interconnection of a contact
structure as defined in Claim 14, wherein said conductive

polymer is a conductive elastomer including an anisotropic



ST109%) & ()-) ! 109 () -) KKXM NNNeOWU3r S40! 13 110%<<& ()- (! 3

1 10%<<& ()- (13 110%<& ()- (! 3 110%<& ()- (! 3 110%<& ()- (! 518 APR 2082
1 109%<& ()- (eCOPPQQQQY\QF; 0!! 10< 10< 10<l:Z109%& ()- F3!109%& ()-L

- F3110%&' ()-L!+ 3 ! 10%<& ()-

47

conductive adhesive, anisotropic conductive £ilm, anisotropic
conductive paste or anisotropic conductive particles to
electrically connect said other end of said contact trace and
said PCB pad.

17. A packaging and interconnection of a contact
structure, comprising:
a contact structure made of conductive material and
formed on a contact substrate through a photolithography
process, said contact structure having a base portion
vertically formed on said contact substrate, a
horizontal portion, one end of which being formed on
said base portion, and a contact portion vertically
formed on another end of said horizontal portion;
a contact trace formed on said contact substrate
and electrically connected to said contact structure at
one end, the other end of said contact trace being
formed of a contact pad;
a printed circuit board (PCB) pad provided on a
printed circuit board (PCB) substrate positioned at an
outer periphery of said contact structure to be
electrically connected with said contact pad;
a double layer lead for electrically connecting an
upper surface of the contact pad and the PCB pad;
an elastomer provided under said contact substrate
for allowing flexibility in said interconnection and
packaging; and
a support structure provided between said elastomer
and said PCB substrate for supporting said contact
structure, said contact substrate and said elastomer.
18. A packaging and interconnection of a contact
gtructure as defined in Claim 17, wherein said PCB substrate
is made of glass epoxy resin or ceramics.

19. A packaging and interconnection of a contact
structure as defined in Claim 17, wherein said PCB substrate

is a multilayer printed circuit board.
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s 10%<K&'I(sgtructure as defined in Claim 17, wherein said support
structure is made of ceramic, molded plastic or metal.

21. A packaging and interconnection of a contact
structure as defined in Claim 17, wherein said double layer
lead is formed in a tape automated bonding (TAB) structure to
be used in the packaging and interconnection.

22. A packaging and interconnection of a contact
structure as defined in Claim 17, wherein said double layer
lead has a gull-wing shape for electrically connecting said
contact pad and said PCB pad.

23. A packaging and interconnection of a contact
structure as defined in Claim 17, wherein one end of said
double layer lead is connected to said PCB pad through a
conductive bump.

24. A packaging and interconnection of a contact
structure as defined in Claim 23, wherein said conductive
bump is a solder ball which reflows by application of heat to
electrically connect said other end of said single layer lead
and said PCB pad.

25. A packaging and interconnection of a contact
structure as defined in Claim 23, wherein said conductive
bump is a conductive polymer bump or a compliant bump to
electrically connect said other end of said single layer lead
and said PCB pad.

26. A packaging and interconnection of a contact
structure as defined in Claim 17, wherein one end of said
double layer lead is connected to said PCB pad through a
conductive polymer.

27. A packaging and interconnection of a contact
structure as defined in Claim 26, wherein said conductive
polymer is a conductive adhesive, conductive film, conductive
paste or conductive particles.

28. A packaging and interconnection of a contact

structure as defined in Claim 26, wherein said conductive
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polymer is a conductive elastomer including an anisotropic
conductive adhesive, anisotropic conductive £ilm, anisotropic
conductive paste or anisotropic conductive particles to
electrically connect said other end of said contact trace and
said PCB pad.

29. A packaging and interconnection of a contact
structure as defined in Claim 17, wherein one end of said
double layer lead is formed of an upper lead and a lower lead
to be respectively connected to corresponding PCB pads
provided on said PCB substrate.

30. A packaging and interconnection of a contact
structure as defined in Claim 29, wherein said upper lead and
said lower lead are respectively connected to corresponding
PCB pads provided on said PCB substrate through corresponding
conductive bumps.

31. A packaging and interconnection of a contact
structure as defined in Claim 29, wherein said upper lead and
gaid lower lead are respectively connected to corresponding
PCB pads provided on said PCB substrate through corresponding
conductive polymers.

32. A packaging and interconnection of a contact
structure, comprising:

a contact structure made of conductive material and
formed on a contact substrate through a photolithography
process, said contact structure having a base portion
vertically formed on said contact substrate, a
horizontal portion, one end of which being formed on
salid base portion, and a contact portion vertically
formed on another end of said horizontal portion;

a contact trace formed on said contact substrate
and electrically connected to said contact structure at
one end, the other end of séid contact trace being
formed of a contact pad;

a printed circuit board (PCB) pad provided on a
printed circuit board (PCB) substrate positioned at an
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outer periphery of said contact structure to be

electrically connected with said contact pad;

a triple layer lead for electrically connecting an
upper surface of the contact pad and the PCB pad;

an elastomer provided under said contact substrate
for allowing flexibility in said interconnection and
packaging; and

a support structure provided between said elastomer
and said PCB substrate for supporting said contact
structure, said contact substrate and said elastomer.

33. A packaging and interconnection of a contact
structure as defined in Claim 32, wherein said PCB substrate
is made of glass epoxy resin or ceramics.

34. A packaging and interconnection of a contact
structure as defined in Claim 32, wherein said PCB substrate
is a multilayer printed circuit board.

35. A packaging and interconnection of a contact
structure as defined in Claim 32, wherein said support
structure is made of ceramic, molded plastic or metal.

36. A packaging and interconnection of a contact
structure as defined in Claim 32, wherein said triple layer
lead is formed in a tape automated bonding (TAB) structure to
be used in the packaging and interconnection.

37. A packaging and interconnection of a contact
structure as defined in Claim 32, wherein said triple layer
lead has a gull-wing shape for electrically connecting said
contact pad and said PCB pad.

38. A packaging and interconnection of a contact
structure as defined in Claim 32, wherein one end of said
triple layer lead is connected to said PCB pad through a
conductive bump.

39. A packaging and interconnection of a contact
structure asgs defined in Claim 38, wherein said conductive
bump is a solder ball which reflows by application of heat to

electrically connect said other end of said single layer lead
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and said PCB pad.

41. A packaging and interconnection of a contact
structure as defined in Claim 22, wherein one end of said
triple layer lead is connected to said PCB pad through a
conductive polymer.

42. A packaging and interconnection of a contact
gtructure as defined in Claim 41, wherein said conductive
polymer is a conductive adhesive, conductive film, conductive
paste or conductive particles.

43, A packaging and interconnection of a contact
structure as defined in Claim 41, wherein said conductive
polymer is a conductive elastomer including an anisotropic
conductive adhesive, anisotropic conductive £ilm, anisotropic
conductive paste or anisotropic conductive particles to
electrically connect said other end of said contact trace and
said PCB pad.

44, A packaging and interconnection of a contact
structure as defined in Claim 32, wherein one end of said
triple layer lead is formed of an upper lead, an intermediate
lead, and a lower lead to be respectively connected to
corregponding PCB pads provided on said PCB substrate.

45. A packaging and interconnection of a contact
structure as defined in Claim 44, wherein said upper lead,
said intermediate lead, and said lower lead are respectively
connected to corresponding PCB pads provided on said PCB
substrate through corresponding conductive bumps.

46, A packaging and interconnection of a contact
structure as defined in Claim 44, wherein said upper lead,
said intermediate lead, and said lower lead are respectively

connected to corresponding PCB pads provided on said PCB

-51-
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substrate through corresponding conductive polymers.

47. A packaging and interconnection of a contact
structure, comprising:

a contact structure made of conductive material and
formed on a contact substrate through a photolithography
process, said contact structure having a base portion
vertically formed on said contact substrate, a
horizontal portion, one end of which being formed on
said base portion, and a contact portion vertically
formed on another end of said horizontal portion;

a contact trace formed on said contact substrate
and electrically connected to said contact structure at
one end, the other end of said contact trace being
formed of a contact pad;

a connector for establishing electrical connection
with said contact pad;

a conductive lead for electrically connecting an
upper surface of the contact pad and the connector;

an elastomer provided under said contact substrate
for allowing flexibility in said interconnection and
packaging; and

a support structure provided under said elastomer
for supporting said contact structure, said contact
substrate, said elastomer and said connector.

48. A packaging and interconnection of a contact
structure as defined in Claim 47, wherein said contact
substrate is a silicon substrate on which said contact
structure is directly formed through said photolithography
process.

49. A packaging and interconnection of a contact
structure as defined in Claim 47, wherein said contact
substrate is a dielectric substrate on which said contact
structure is directly formed through said photolithography
process.

50. A packaging and interconnection of a contact

-52-
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structure as defined in Claim 47, wherein said contact trace
ig made of conductive material and formed through either a
deposition, evaporation, sputtering or plating process.

51. A packaging and interconnection of a contact
structure as defined in Claim 47, wherein said support
structure is made of ceramic, molded plastic or metal.

52. A packaging and interconnection of a contact
gtructure as defined in Claim 47, wherein said conductive
lead has a plurality of vertically aligned 1leads to be
received by said connector.

53. A packaging and interconnection of a contact
structure as defined in Claim 47, wherein said conductive
lead is a double layer lead which is formed in a tape
automated bonding (TAB) structure to be used in the packaging
and interconnection.

54. A packaging and interconnection of a contact
structure as defined in Claim 47, wherein said conductive
lead is a triple layer lead which is formed in a tape
automated bonding (TAB) structure to be used in the packaging
and interconnection.



