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.sem conductor test system having a |arge nunber of contactors for
establishing 5 electrical connection with a seni conductor device under

test, and nore particul arl to a probe contact system having a planarity

adj-ust nent nBRABE gﬁNTGFTaé?EE'FMn VINEaREANABETXe ARJUSEMENT HANRBEL or S

and contact targets such as comdjaatq REsHE tReemeipgonduct or waf er to be
tested. 10 Background of the Invention I'n testing, high density and hig

speed el ectrical GBYfcaBVEREACRs NEdRtERy t\ﬂ_§ %?‘F‘%;‘c’ﬁ’ ductOR; ljﬁs'ﬁersﬁ’@rtr%ce

cont act struaautﬁgpr@w Ilaﬁlgen ﬁuﬁb@be @ﬂrdcw&hcberuseﬁorA éﬁﬁhb(ltlshln
structure is

orne a .contact subs 15 havin
nunber Bt contactEread P fn e a SrnloRetdh Ss dtits WL, |,
a probe car dafdr mbeet ipagthiSulaxd Wl Sio cénl pPEpbee mcrdiachitc t oy s tvexh ehavlhgr xin
of sem cond rs t L,0d; aRpd N- LR ka
e conduct ob 140t Bel. “aEPietheR: ARLhRALERC BUE B RGPS "dikeances
wher e seni cobeteeen ﬁeDBceﬁ fcbeb@qr@@@@m and eortdeh ntargetsesicbnasct or
wafer, a SeMLGRAMUE!phabest EHE! SEMILGRAASLER bEXbeSLErnborusally
connect ed to a substtate handl er, suc as an automatl c waf er prober to 25
automaifcal ly test the sem cBaghe daeb the Znventionnpl e i s shown in

Fi gure 1I i n whi chna steiets:ﬂrgim@h ta&hssyfrt e&m@asnfgﬁ e%bebaadelegtwrilceh is
ordinarily i

ar at hou an tri, caII connec he test
et oo i T SepifeRabhrh, b 28 0 RLBE iShuik o0 S bpebinege
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head 100, th@oﬁ@é‘&@%@ﬁ@été\ﬂféﬂm&ﬁué&i oh a pro®RDEe£802okeeb8ding LST
provi ded with est nalcﬁ}%ﬂnerat ed t e sem conductor test system The

resul tant ouf Ui hes§§H1 r WRPECTEnder PHEST 1(’1 c °of
circuits formﬁ@dsndthmtcsemwwfma:t amndaidde ar eetsrtalmgm ahdd barbhkdén of
sem conduct o nd , 1 (o] ut
signals are oér_)'r{p%é% §¥1t§%8§})%dté§tf-8g 8%? g]ct(é % dg)tgel(r?{n%ene Is%{ﬁletren%%épﬁgﬁi 4hd
circui2® on tive ke conductor wafer function correctly or not.In Figure 1,

the test head 100rgndd f&%s@bﬁ%ﬁrétQeJﬂﬁééhéﬁé\QéQOdé?«ché?@W%@eéeblﬁ%@luab}ean
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Fi gure 2)whi € af3FPnPEd A PThAALRF el B FFTHconductor test
circui tconneqtrsmm wuicjueaso ant @St besdes dlsectsuedlyf cdmieatedodd ak
cabl es, pogog or gur.e ﬂ&l._p L e a ncl.udes
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unted on the§ih o8 éF 138 iRt by iy ade“’FBPf’FFﬁ prEsdon: apd
posi tion relatewtericﬁlﬂwsubﬁneatedhaadthe 43t Hystlamogitiing 1B30ndhks af

| ar genunber pi 1 S a I e
connect ed tog%:%)fct% ?féermaﬁgl géf{'l%%g rc?O%h aélo%e%]a%é%% p@%iagsgsﬁgem in
Fi gur e3Q, there dsechritcably | as p‘b’%l:bda-‘é) epersgpbly acenne@bedr wibh ang

mechani cal | yaaichet aettn aatd Yaid Y& hidgh iR 1k S dlbst wﬁtehhagdaeavbhr gygh
the interfaceconponent 140. |In the substrate handl er 400

seni conduct o? 3BR&EPEr S t o THE t 2ePEPRUGHIRt ¥R L6 Sa %UEE fgpeq, are

t hi Eexanpl e, atatcsmao&)f:cagmyd ﬁﬁ@videﬁrﬂttl dlede%lnoxprarabstnhﬁ o]gemﬂ:qrnblb cteswahead300
to be tested, . T roobe card 170 has ar genunber of probe contactors
(such as cadjt(??g?r’ér%h%rs %It%%?l@%n?ﬁe]éoéﬁgtt wi th contact targets such as
circui3stern nal s@dotheorttesmtt pead LA0t, heHeC semicondent ¢ohewadeirc delubeor
waf er 300 under test.
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~2 3 pDEC Q02 Electrical terminals or contact receptacl e3 0 DEC 2002
(contact-pads) of the probe card 170 are electrically connectéd to
.thecontact pins 141 provided on the frog ring 130. The contactpins 141 are
al so connect ‘t‘:‘éstt%dt he confagigdgr Hal s ok%LAg1peT b

wi th the coaxi al b?esq§é W%ereea cgﬁ%éct ?grﬁgﬁatégéﬁngggon cte
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sem conductor A& ?)E systemtodeterm ne whether the IC circuits on the

seni conduct of “warer 300 performs properly.20A | arge nunber of contactors
must be used in tBnsFigpseflsdme drfifchepdnhpBranddihe aydistyatie darsesr al
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the contact FRPGLES1Rg Qfbht aREFSPFyanfeboard i20e GhPYEnNER pFdgsEre 2)
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U'gt achgtarg Ia§t tﬁb%%ﬁ”l&@”?ﬁ%&gﬁe\éafaer gﬁmfalé&tgﬁ Wf;ééﬁ&' 393l Nste the

becard. T I'S may physica amage se uctor receive
excessi ve prbsayde By Oc aisdy cﬂcsrltgesyomht@]tt% namigey | qg9t§ﬁ§w§1'@rlimels

automatic prqbascaw%@pl @zarar@ts@ocw&tmdxo i agydeer. f i gaERPLEN@ he
defined by a robe relative to -3

| yrali of c act .points.of a ard d
3°0 b E & 2 BosnhedebiRquitahesudh: hah Beoas BpRSarFace 4P so receive &
sem conduct otoetespeongpngt ednoaca peehénalAleanefathe peedotrmarees board
t hehei ght of |l e st gl aLGe e d. ¢o oi.nt a
relati \Q/Q to 25 Ig efopg’ Fiﬁb gg?e Oﬁ.ﬁ:tﬁﬁﬁe:eﬁeggu}?g&y&?‘foﬂnﬁ?ﬁ% "b%a 10
of the fi rstlepah@ aeturavely detexetondhs mﬁ@tcm@oltat%mﬂtam‘mtto

information gRd tNSEUR Markfl dhes@f Oberhangtest &ind hesdiehghbt avair@ld ons
necessary fo}rly%tgﬁa hei htvarl abl e gm nts are made to planarize the first

pl anelOr el at eCeB Bﬁﬁ BitBfe14%ni §u€Bn9§‘ntZt[8nSPnP&?ﬁﬁo'lso@fr 7% es a
camera for vpsnal i dompededheightontathe teantiaalpoildtls, tlksohghngoaxial

i ncrea§§bi n 88%! gngzgecrease inreliability of the overall system U S

Pat ent 62 shows a nethod of planarizingl5tips of probe el enents
of a probe card aBSefbPyn TReFpaybecPenthestapE heaft éA0direplRyFesh o¥eIpace

t ][ atnrs]f or mer f_ﬁenbfaﬁb%%&br ataﬁhlerl tt4 r(])'os ah@ ﬁtteahaﬁueadlyhahdt Ege@:t:lrﬁ.@at@.tl'yon

0 espace transfor e orien ion pr.obee s, can
36 ad) ot ed GPBRECGnER: Rt MOBAS AN RORCLF B0t REoHehot e, GNEEE e
met hod, an ebemponeatly4oonductheesabatrptethawddertﬂﬂo\MafSEM1csnﬁmotbded
in stead of {hetar 980 TEMHEOMMAY MRRIuASR SETL AAGAPIERS. ACahse
anda conputer are also provi i such & way that a conput erdlspp shows
whet her a cog#ampilee pR¥Phe carshild® bf pPoevidedhtie ﬁh@béemsométu@ttmre to
the netal plaheeby Fou €appl &aMiide, angnal %Béotéaf?@scdoomatéﬂeavu%@@le

i mage on the display, the planar|t¥of tQ gk 8 h agj by.

rotating d|fFHWQﬁF|8F PEPBRs SPFRSECE R (81 h@spFB Lilpye ﬁa?é needles)
subst anti al : yBSL%IdW&ﬁQﬂﬂt@@td aettt barbetfemad:h rﬂsatcﬁrdﬁéﬁ:luea:mlmla&s _
convent Lonal t echngl o yuses a_ con ive efa te i.shc uctive
parh 18581108 CHREREL cPafiEntR O Fe qhnan  uh P e SR PRE et
pl ate and repblcentleer test.wit ht he target sentconductor waf er. Further
because this met hod35needs a conputer and a display to illustrate the
states ofcontact or non-contact of the prghe el enent, an overall cost -4

~ D DEC Z' 002 has to be increased. -Under the circunstances, there is a need
in the industryto incorporate a nore sinple and economcal way in a
probecontact systemto adjust the planarity of the contactors w th5respect
to the surface of the sem conductor wafer. Summary of the

I nventionTherefore, it is an object of the present invention toprovide a
probe contact system having a planarity adjustnentnmechani smfor adjusting
di stances between tips of contactorslOand a surface of a sem conductor

wat er under test.It is another object of the present invention to providea
probe contact systenthaV|ng a planarlty adjustnentnechanlsntand a contact
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‘contact structure having bean1|ike'(sflicon finger)contactors to be nounted
on a probe card of the probe contactsystem of the present inveq;@obEEiﬁﬂQe
.4 is a schematic diagram showi ng a bottom vi ew of 5t he contact structure of
Figure 3 having a 0 e_co 1S a

sect i onal V|em1shgghggqgﬁ%%Xagefme% %t8% St a%&§ E% é?ﬁ?%égn %§g£§%%t
cont act syst padgsi af thedmwmbencandwmipua§e0¢1$¢gnxe@1QYammnmeesednto the
interface bepugealdt Bengeiu§opdUGtabadsNi Gfe 6% Ay fi‘i-té dntiged

of Figure 2. Figure 6 1S a crosS sectional view showi ng an exa

of structure BENg pAdbereomlsdr copseskeratrnghe Spéﬁéﬂﬁtﬁﬁﬁmkﬂﬁ%ﬁnlzl of

mechani sm of theppirEsehanice Bdahrdn 12oFwdkhe thel ScaxiaNspadliew 14 £ WsdpR Ng
an upper surfac robe _cqnt act. system t he

robe car
or esent | nvenfr ﬂavFﬁag EPERERR b Dhide cRBRECHEd: £8 Trd uiisn sl huiy
top view, a bvamtl ¥bevofintha textt tiadewpor. especthee) \thefprtire edicaitram t
adj ust ment dgvi ceg _of e r ent.i Fi gure 9G ar pl oded
Vi ews shovmnB rgsoﬁéﬁ?§£%%d§sggﬁgkgxtherg%F ébé¥XCt? taFF§ Syé%em
adj ust ment dehlroegbf the pa@éentlllonhemmgm Epgueuamplm seyersd dnutdmedd

Vi ew shgwi ng, nghgggzggﬁgggle of probe contact system having a planarity
adj ust ment mechani sm o resent invention..Figure 11 is a cross

sectional view shURAgY 'ah+ﬁra%ngeme@aﬁbﬁe%@bﬁr%wra%tl%@mm| ng
a planarity eﬂeugﬁﬁeabaewaﬂtsatoiaf@@t@r eSeithe wﬁtddﬂau%&lait JdRk 300

Description of Enbodi An_exa act struciure to
be used in tRE EBSbE Bfkad ?gs§?téﬁpg§ %ﬁ@tp?éggﬁﬁ %9e£ of SPHGeHgRictor
describedmﬁthafeteBencanﬂorEcguwestBeamdsAltNhnyoutbat dii headentfiryywe - hod

¢ tactstru S al so Si 5cant ys 0
sen |nve§%?%% g%ntact&ﬁ rug%gygg8h %&%gﬁg 35%5§%%E§n1kggh (SFPICOH
f| nger) cont aem@rsenégctors vafier 800 @@ﬂep“r d%ﬁﬁ:fedarﬁr&maa-’esbnweehddﬂle)r

producti on péﬁ?ééﬁedTBStSOQEﬁﬁFcaEEHUBSIUEﬁelgein§c8ﬁah@:€bL-Y tb8emed sflent to
contactsubstra | j con_finger, contac 3Q. Thecont act

structure 10 FgewlﬁSSVPPBHEH Y8 r ¢ Mt 1 Ofe 98 SERLSS tost Waddr 320
on a semi congoot perdeims HROpeelpet ested that the contactors 30 establish
el ectri¢ connectign h m.co f 0 pLes
eachothér AlthouRhig%é bﬂﬁb%%n gc gﬁgggéoﬁgeﬁé %mgerﬂggd &?eﬁﬁqs %gﬁ
nunber, suchoﬁsseernms@uetqr wmmtt.osgeheaalflmrhmmw Mmdmdsad:tcors

30 are aligngdy@pal heheaataﬁatssubihr aben2fnl areahgalneﬁepl i €at GRS X /S
sen conduct orwaf er testing, Such dggqgﬁgu er o contactors aie produced

t hr ought he shRePS8RRLIRBU AL R PQsthat a
a15photol|thegﬁaabyopéoeeaSacn ah5|bbnaacsubstgate andsubentadaalilye the
cont ac subs f X cera e £

cont ac% padsgégé &%%Z%Z%d s%f“? %u%?%? Iesg1f ?%?‘%%%e c%rril}tlglc orr){s23
on the conta%cbmbgeﬁatéqmy(RﬂnﬁﬁﬁﬁQEﬁtﬁﬁﬁﬂb¥ﬂﬂhi?he@helgahecsnp@wtlons

si nce20t hey @i gnMads-vdy; ﬁdﬂecéﬁf@céeahggeegcwlw oal@ﬁéfoaeh%e%%ﬁs
ﬁg} waf er 300 are nmade. ‘ﬁhﬁéeon finger contactors 0 an be dire
u

nt edon th&2tbrtA&S es§ TS hﬁ%n??nti‘—?@%r r}(? &"‘P&P
cont act struebuaecwhbtblqamdsttﬂhﬁlékmxnnnduntdr1w&ﬁé5prome cam@ﬂéﬂéky
F' 9‘”6 8 SI BEELLOE $hh Ci“ {ﬁé‘QSEBQQEE‘S%Qr§o3‘%th%a”c&fca(é\fr£89%895' ”t%e"ery
|ze anop erable fr structure
car dm)unt i ng_semeceuduacpyruaﬁertmetprb@sénrthﬁvm%ﬁe@aagabm|t|h,e MMsed
to 2G#z or highgr. BeQaSRP phISi SRy 3&)&.5% ré&ﬁl@é‘ﬁ@@ét@f 89BEAGHAGH ON

a probe card can beincreased to as many exanple 2,000 or nore,
whi ch |sabler?66%¥§te§§eﬁﬁﬁyeaErSQBHFenBYeCﬁEﬁBF§°H§v|ces in parallelat the

sane ]E' me. I n Fi gunes3 PeaéhtOﬁothe 86N} P89 Howdd) ahﬁ&u‘tcﬁmﬁiltc r\oe:%lcaw 35
in a fipger

%E n% Ee sh ag hg contactor 30 o ha %Ei ichis
attachdd to PHBREEAFALLCB BLPFEMetOPlanaryze, & T hifect
trace 24 is pbonetieg bd tbetechdpotints ofl ayproBé aardhanﬁoredmuﬂvatub
contact substrate 20. Such a connection between the interconnect trace 24
and the conductive layer 35 is nade, for _gxanple, through a solder 5 bal

28. The contact substrate 20 further includes a via hole 23 and an

el ectrode 22. The electrode 22 is to interconnect the contact substrate 20
to an external structure such as a pogo-pin block or an | C package through
a wire or a conductive elastoner. 10 Thus, when the sem conductor wafer 300
noves upward, the silicon finger contactors 30 and the contact targets 320
on the wafer 300 nechanically and electrically contact with each other.
Consequently, a signal path is established fromthe contact target 320 to
the el ectrodes 22 on the contact rlJ 15substrate 20. The interconnect trace
24 the V|a hol e 23 andt he electrode 22 also function to fan out the snaH
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3 0 DE C Q02 shown in Figure 5. The conductive el ast oner 50, gg card 60
and pogo- pi nbl ock 130 are nechanically as well as electronlcﬁl ne982 ed
.with one another. Thus, electrical paths areb5created fromthe tlp of the

con 26101 2B ke (e ORI 0LAT e MRS, L sl ReES

pr obecont act v@ﬁ@txemp@rpleés sadavprobench ocasmerachiecusedatconeawiicat £ha
wll be esta dolpet e ievd G e c d,(sl? t he
waf er 300) a?l ?Jﬁl%sgm cgﬁgﬁact or test systemd%%g STSCE g?sﬁﬁg%ogﬁ e’!2)£mr91|§ng)
130 i s equi v&R&st red atHaend s Hdveh Blieng Qf evafatavi %@S@d ay&hamrasered
pogo- pi st ohihellsacer et WopA thibs pépbehearﬂlﬂ)c apdahbe RAT{OIVE@NE® the
board15120. At upper ends ,of tqtch 0-pi ns, cables 124 such ascoaxi al

cabl es are c&RFECe®leRs A4 SR |'s to printedcircuit boards (pin

el ectronics car ds)uﬂﬂthatt berfoenat beaddid tHe Gieguwetry bfrohghpidiber and
performance board e ec 60 has_a | ar nber of ,cont act ds
or el ectrode? é’z’fﬁa rhe lﬁ:e u%f)féjarlt%l%n | B% essgﬂ(ac% ng téﬁc’ RE{
Theel ect r odevagd abie 6§oanescoamectrad& hlt@mgplanaesnzennmet ricest 63plane
fan-out, t he pigt £ ¢ I gqﬁge oy of

pogo- pi ns i nQJt %gtaﬁgfeottgjl n (%%(l;ctof% e conductive el asttgg%rl Oéclt}gmlo%}'ded
bet ween t he2eandzes & p@@ﬁr@e for yi@uaid zingh&heahgeight nfe the contact

conduct i veel a3fip#Rr, SPebBltongnsime Bl@dddealirCORBEEI Cahd ONgedpé NBENt 11§
el ectrodes 2 g&ﬁ;o cont act structurﬁtand t he el ectrodes ~62 of the probe
card by conpé&f F'rgl&h’e\? ni &8s OFETFdlt SY¥S§%ps t her ebet ween. The
conductive el ast omeis.5@atenanNel. astewosazeéhdsmylmgna:ﬂcaigﬁ plarerr i ing
ducti_ve vvlr i rti cti e nd V.

ST0at oy 256 PR b, Bkl SitruleE oS pishe"EATY SpebhBICSI AT thope
of netal fil anénmsntﬁhermramnwcﬂ M@:J(mpmeg)sm@e ptrmnsfezmeit He:qrétaq:tz:al
direction of SGhgirare; g 18" 550860l gl Ped haddh A YiiRIntsherdn As tdise

conducti ve el astoner %5 n exanpl_eof |tch between the nmetal filanents is
0. 02mm wi t h ﬁﬁﬁ@@nefs%anaflom%wgg oiﬂhﬂs t He sPriephatiiBheroShEBE iIRFRPS M
Such a conduelleweatast eafrbe %dﬁlﬁdié&drlhhoﬁlm ahEhgmnBCﬁlyéTﬁfrJ.@htéﬁﬂan of
andavai Ioabl e }1& t he,. mar ket.. Fi qur Q |se h%r 0SS _seq rllalc ew sho r)cq_IS
exanpl &%f 5sFPGcPEPESF3E %r oBE ESHEAlETEPS el%nhaw n apl élﬁ’ar T usY Frent
mechani sm of mehelprrkatre i(miagtuadn. walﬁﬂaf)comsammmsiatht enZGSttmd ngfa the
plurality of cgopt C.L,Qﬁ&céﬁdhétgguﬁéﬁgi)rhé *aererf@%ne@rglﬁﬂet herL&EHbPe Spport

frame 55 and aconguctl ve el astoner . . The support frane

suppor t i ng10BhECRPREESt A ForsR é’%"’r%e‘%o*ﬁ‘\e%‘t‘%‘a ?ow?lﬁet‘p"?&bé‘ CAPHET
bymeans of faatspmapgshehtssméeheﬁoh mﬂrﬁixﬂﬁﬁvé@ahhcmﬁnﬁﬁéaﬂ@cbyof hesth s and
bolts i,s made_at thr Qi_nt for e 0

tri angl2 | n§E§ hdpap q IQ:[l Ise étcgpéﬁ? g%lfn P%é%néys&? X%mple'
differential Wblaﬂ:ev\@ndaiblb@kusi&!t%f or perform ng the sane functi on As

described withref Qaaaaeohotﬁéguisuét 1hggé B uatd \B p13st, 0 e &%ﬁaﬁqﬂfhes
élo}ct rical conductivity only in the verticaldirecti O&’tﬂjﬁrﬁ bet ween tHe
ntact subsPfathe ZET% tt‘t%?)rlt?oédé&?&eéobio'@lt?th’e“% &R AR
golnt act SUbSbbatﬂziQaiElﬂﬁ rt@dﬁ@r%&f% 81 Ps e cmxbsumtdi@l\mwsrimml tﬁfnécgﬂs
olts 2connected toQ rt ernativ t t.r
292 ma % fSPHéa C5n ¥ tgh bgﬁg estuar % theseucpaﬁloéret ﬁ%ﬁecgggeiﬁlo%aef
sem conductotewhheﬂogwo usebe aes@eudwsﬁswadw@h Pl k tB0 esft ab Medler
prober. The g lcﬁl%F'wﬁ ﬁotuattebfsmega@téﬁé}&qs Egore&utl%s an

sem conduct or vva er 300 "and a gap neasurenent instrunment 280 wh
recei vessi gn&RETRr BATMENEC JapHRte fdif Seigd. PERESGaAPRdsERR RS Jdue aﬁ%%ﬂ’ dp-th

el ectrodes al&ﬂeaﬁﬁrgé@C@él'nﬂEbﬁ@@cﬁdffvmlﬂf Fhetnaterla@a&@s@ttmmmém

Clbst r Ae. 207SF98, SO PREY QU | idt R SbnC A LURRBFRVE) §hen oL Eltae: it

pl at e made otpntacexamphen-cenaart of ahenprmbemgdémenhyuhnlbvanailﬁcost

t hecust oner wafer 300 so that the planarity of the probe contact35systemis
adj usted prior to the shipnment to custonens. A rotation adjustnent device
220 is a specially nmade -12 30DECZp02 tool for rotating the nut 250 with
fine steps. The rotation of the nuts 250 causes vertical novenents of the
bolt 252, thereby changing the parallelismbetwen the probe card 60 and

t he contact substrate 20, and thus, between the contact 5substrate 20 and
t he sem conductor wafer 300. In thisarrangenent, since the vertical
positions of the contactsubstrate 20 are changed at the three |ocations
where thebolts 252 are connected, the heights of the contactors 30 onthe
contact substrate 20 are adjusted to be flat relative tolOthe surface of
the senlconductor mafer 300 For exanple the ‘gap sensor 292 is a

o - o P N 1

o o o e o



3 0 DE C 2002 snall steps of rot ati on by engagenent of the plungers 233 in

-the grooves 236 while giving clicks to an operator. The knob gaé?ﬁz%bf
.attached to the | ower knob 222 byneans of a top retaining rin Of

Figure 9E an I r@% 9'! | ring 238 of Figure 9G The top retaining
ring 234with(‘jnaaa%Iéa)#:lg:geéls |és}’l§|1%s'erted in the | ower knob 222 from atop
openi ng t her eof arihdex dheedirgumssanower, pbereiim soheedelinwehe kimdbugR2y By

connecting t t L.\ rd 234 t I h N ra ile
St chi g 1o Prepiatdbath thofe [dinBlE Rq BUBHoRTERITLAY, i (EEo!
retai ning ri EBRACE KYIESHtRaadI 298 the miEmagyity aft bhAcgrntachersoniétknob
222 and g4 he tQpyddtah vl Bk ISF a1 WesmixRGldRitRr W show ng

anot herexanpl e of the probe contact system of _the present inventionl5having
a planarity adjustnent mchaniwﬁﬁl&-ﬁ-&&mﬁ%ﬂgap sensor 290 is
provi ded on the batHeyafdsd aca ofs tdesbiasd SR Preedarihemvbdiarh dhecbop
surface of theseni conductor wafer in the ex le of Figure 6. In,

Uhi sar r angermBReY e & PEOBEFeBRAGL: BY ShERehe RURY & RIARANEb A e rEenh
its surface, nepdaErfiism doecadjdes imgy dist aheascessween f oipareals Wwonmtadthers
gaps. Simlar_ tp .t I Fj QLir f de of ceramc
or al uﬁi‘ldr?a hgﬂﬁ&%ﬁﬁﬁ%gﬁ%é%@ﬁ@%ﬁ%ﬁ ﬁ%&fﬁgﬁs&tng: e used in lieu
of t he custoner wafldr i80angshenaeb]i et i tdhe pyegantsimeentienspadwvide to

the shipment 4 0 HEHONRIGhtGUr Gybldrd /%5 SECH IR riteW SN Re Rt
furtherf-exa Iweﬁi&obe contact system of trlﬁgﬁsent i nvent i onhayi ng
a planarity ggi hAnFSREaeke Sﬁ/ré‘r%rleyd‘lﬁ PR nBc REPREM AT R hi s
exanpl e i s awhdtedmnt ithesysbatBetor saduesureg fsst foemsd bedfreen tdwntcast act
strate and_thesen conducto fer _or referen I . TIh
ToTvet dont o BEHEE R S o4 OF a¥BEC et (6 OGS MAHEy Mlfinesd) op, g,
control si gnajcsltfaqnnsalhatmayt(ﬁ-l er 430. The controller 430produces the
control signals bﬁtcaigulaatflp_\_gt}g&@ ?Ié_rt._ecbgagﬁgﬁl{%gér{p 9a0eHERSHI nt
e

instrunment 280. According to the prese i nvent| on, probe contact -1
30DEC~ syst eRTo¥icepaPeobe SaPheFEngYPhemdiaying & Hamnaseitt iask witment
co]pt actors i'ilﬁ(édﬂé@x_l_ hlsgwr lffaeea@j uéhgpgaiﬁmc&wé %Eat‘_ﬁ@%ﬁ_r atﬁtﬁiﬁi’aclttef‘dl?kﬁtx_‘ate _
reference pl at e _planari.ty, adjustnent nechanismis cap 0 justing
{he di Sance 8Bt MooReTRECEERFEEF SHelBe r Tacand o st cafuctht weltbr
so that all clont@utastsoran drhe heombattcsubabsatat eopbachctheheusfidfcar eobf

t he sem condyglor, f i itdgT® With substantially

Yo se‘(’%ﬁc?nﬁtctwt%y ag(-jﬂj At e Hd &R’ il

t he sanme pressure. ; anar i ust nent mechanismto be used in the 10
probe contact systlém &% Bhefpridi®ht obdgeht idh Fhel Rresae tByapféan to

aﬂi USL mi‘néI _ d@t!cﬁﬂ.dfeﬁb pebbei BgnEE@tnﬂ?ﬁtQﬂ EUSR] @@1@3{&1\&9 I%.d‘jid&:r:ﬁézﬁps

t her eby adj usti t.he di stances_between the contact substrate and the

sem cofduct o P i, EPF, ASFER L D0 Eah e, R PR RE £ (SPi O AHBRr Eate
nmechani sm of atide al Bepriesadudtore wafer cwmdene temt isgurtddtasaah achdrettor
system by '”%9{ 1AL L0 { A& TS S I:T%sgfév'a i NEhS %%ﬂf*&%eorﬁPe Gl d
and the controller generating cont?o signals for the notors on the basis
of "t he gaps FEFSGEGURFOheWgEBTseMRSR s PIQUHBugRNER yeanprekeryeh the
enbodi ment | gexeGrduetldry wdEed.l ustrated and described herein) it will be
appreci_ated that ny di ficatiqgns .and variations _qgf the present invention
are pos‘@i ble in Iir%’ht t5E t RE A58 t1(5}3‘1'551tnlgﬁ’é"’ancﬁl vmptqr?inﬁrtlﬁ pL?I' {URY Y he
appended cl ameshairtisout foepaat i pgobke spntact amsystrendsyr scsyaldfighieng

| nventi on. 2%1e'c£§:ica§ QanEcG%BHpsbit‘!ﬁ'%At%c@%h QtESin%ilué\ﬁglélrlQ{ﬂt:tath
adj ust ment nmechanismftor a probe contact system for establishing electrical
connect i on wist¥pstgiatac thaveimeeta 1a%spr puvher of acephpgbPrsupounies lvidg a

| arge nunber QfrfaR aieFsofMPUAt pobe ot f f6€ EBERBYOfishdng @I daFik{Dr
establishing el ectr.ical, en the contactors

co ni cati on bet d t est
head ofa sefOBBIIHIT Fode SRTEnt 1 0 COPEGREAEE GB% Phst tier FRray Cled?
bet ween t he eentiachdidrstr Hestansysbempr abeondudt igec elastbmer merderdddr
connecting the contact substrate and the probe card at three |ocations on
the contact substrate, the connection nenker being



15 adj ustable for changing a di stance between the contact substrate and the
probe card; a gap sensor for neasuring a gap between the cont3d &ELU)zgggzate
and_a sem conductor wafer or reference plate (target substrate) in the
vicinity of e t 2 j t c bst.r , a
rotation adj ugfg ?r‘é’%%ndgg?cgo#%éggd% ‘8@%#%&? héé{%ogr%ﬁee %% tck)% tr?g?fﬁbl@hér tcs?glﬁ%ﬁé:? Q?q'he
gap between tmembensaéors¢osrestdngndchecaniratt swbstrate andesbk pralde
three |ocati Oeﬁré_eae ﬁrla@e!%b%é!iohg eﬂetﬁe%aﬁ&ace5s§bsegahan%hb&>é each
adj ust ment mechanismftor a probe contact systemas defined in Claiml,
wherei n the c8fnecel? orf ARSI THr MEBWEEEL | AF tHRtIbAPLet ERmhstahanging téhe

probe cagd isqs8Bhh8Er BELWYeRAKS @ttt dtd Ssubhtratd A ithe ke MG, a
mechani sm for a probe 30_cont act si/rzgtem as defined in Claiml, vvhgrel n the

connecti on meSBRr SFRFOE o AMSIP LY o FeR PeLyisSTy SRELeRE FrEBLTEES
i s configuredahy daffeembeébatiustoewswaferA pranseteyeadpusplirit MHEBaAReHM

for a probe contact temas defined in aiml erein th ap .sensar. 35
det erm nes thguéagr%§¥ae%ﬂ t?}ﬁ% %lo%%%%y SQﬁsetarcarH & fa\gg"et% By rgé’f%agﬁﬁé"tsr ﬁfe
by nmeasuri ng theaconbhact sebskrateheagdpa-tFtatBof &dfFust@ent dewmsoe &iad an
opposi ngel ec ; I L .adj Gy o) n f
system gg def %%ggefngcﬁglgmé%,ﬂh\%&grl glgjn th‘gégiap)sragensor?é;ﬁé r%@?dgéeglg(tgﬁetrt%o%n
t he upper sur¢askagt swestrabetand e femigonducins exudtaeachs ofhghe

contact subst{r}&e610lapisnal bé¥omésUsEERDE cAECH3NLAE ARGt ReP! ODECONt act
system as defined in d ai n?fll wherein th? rgéerence late i,s ma
d

: de of a
ceramic or al um nalBubRBPLEeT ha¥PRGEFec?to eatpﬁﬁg?PFonénKﬁBB%PPe t &hhe
gap sensor. 10donRegt boar meybes) dsrmesnneetiag Sthd oromt getobsabat aatespsidem

s™defined in i J | o I on e n
st ot cor Pas perae S S SR SUrad By R e GBlY Be g7 ahdl cHETHARS
adj ust nent nmegharietatally gunEertRshenathesgurbaractidthe@robe cazidn and
wherein the CORDELSE QNIBIRAL | MmN Ak S HaRA gl eett%mbébéﬁ&agﬁnﬁime

probecard is configured by bolts and nyts, and the nuts arer%ata %
supported on TRE2YEFf WakhoEhenBUp, dFe PARCES S I kaRe (ot athgnpbrobe
adj ust ment deyat@ M Ngotabihd orROpEBEt 8] sehi thaengagesgapt bddwedaiut the

pl aced t he_surf aceof e_prohe ¢ f at nyt.s in.,su way
thatthe%g;ap pesheant ﬁ&b_%gﬁ?g%t Q‘é‘ﬁbg{h?eatée)g‘%ééét%{éﬂ?‘é?gg St G B
of the three threei bncabiconesetoensi tdentboak tpoPheransbhen. pl anarity

adj ust ment mechani g 01 rarphabecombact DSt efrapeddied infyedtdldn,8: the
wherein the rotationadjustnent device is forned of a top knob, a | ower knob

anda knob basRlaPa¥EtY 2RdUBSPeRhoFEGHARART | BTk FOM: CRAEHET Y el fFor
connected to £afhsoihgr dibthackbe Hemwaierkngbe andibhbe lsnblsthate adwd the

rot at ab attached to .each her n I . base | [ xe
engagedﬁ%/i th ‘f?lle'g%? o%%b%glfacl%i I eTl?%e %ﬁé%‘%‘%{ E@%ﬁ%&é@lﬁﬁg?f\é&{eén@égors
portion havi nfot hetssiatoimapshengnus athaseadhe onut cent Be} ustigrrl aFrem each

of the three |963{}81Ped>10rnéd PbAPAS1 ] ¥r FH4GEEEH t HECAGAL 881 f 8igAals by
pf obecont act systemas defined in aim9, wherein the |ower kno% -18 30

.

y
D E C 2002 of Caheulating obhe dpeRewest 9@RPce is provided with a_plurality
of retaining holes for nouBtiefl béeteiptdbungershadDsawings i n such a way

the lo tips of the plungerprotrude fromaq. m_sur f.ace of _the | owe
knob b\;/g esili enceﬁjp? g cgd lﬁy & h%gfg%??éb%, aégg&%ﬁe slillré)o J‘%&\s% ! rucl:urarl
t her ot ati on ad¢lathenshiebetween @ cukdddanie haaddlenr ahidt ¢ sémadoaflugrovves

so that the |g é%@@e,gfhggfn | 4NgSEt epgagesw th the grooves when the
upper and | ower knobs are rotated, and wherein the pitch of the_ retaini ng

hol es and the pitchiepI®t Re iBadh AizF%cshaving pheeamrlombndetaile

Sn?_t hegI 11 OAs@J:@@&loﬁi“%f@ﬂj @@ﬁﬂ@@th %ﬁgchnei e6st onéead P@?ben?nsemgcsﬁafleﬁb@s
efined_in aim 10, erein_the unger sare e of low friction plastic

or |ubr?Zat edtpPhstYEteB. ta H‘%nﬁ’rﬁ)}i’ﬁ/gﬁ\[ﬂf%?ﬂgﬁ?rnechani smfor a

probel5cont act sysFiguas 3efd aedroasCGiectidnal widwersloonprg smngxamppeopt

frame provided between the contact substrate and theconductive el astoner

for supporting the contact substratewhereip_the connection nember is

ext ended between the probecard and the support frane.2013. A planarity

adj ust nrent nechani sm for a probecontact systemas defined in Claiml,

wherein the conductiveel astoner is conprised of a silicon rubber sheet and
nmetal filanments running in a vertical direction so as to

establ i shcommuni cation only in the vertical direction.2514. A planarity

adj ust nrent nechani sm for a probecontact systemfor establishing electrical

connection wi thcontact targets, conprising:a contact substrate having a

| ar ge number of contactors nounted on a surface thereof; 30a probe card for

establishing el ectrical conmuni cati on between the contactors and a test head

Y L - b o o,y o ey .



‘a controller for producing a control signal based on the gap neasured by
the gap sensor; and 10 a notor for rotating the connection ng q]qu]ram
.response to the control signal fromthe controller in such a way t he

gap betwekn t‘,ijgJ c&%r&t acl. Substrat ey O.dr.n hek;e lﬂigstré%tli aﬁgfl r@é ]trpe

t hr ee Iocatlons econes 1 dentT cal e ano
adj ust ment n@@@&m@mﬂsomabprmrenb@mmta p;csvﬂoerrcagddefr ble }Pmlﬁﬁz adontlact

wherein the t%gp%qr ¥R e Edees LR SRR et Wween the contact substrate and
the target substrate by medsuri apacrtance bet ween t he gpg sensor and an
Sﬁ%‘rﬁ 2

opposi ng el ectrod&igpgeld. i | ma5i g @ iegnash shewdmen s pmavpewhet

contact ssyst %'Hea%oﬂQEblﬂeQt!rﬂc@h%’e”b%‘lFléﬁ?é93 MmiPEngad SESPLity HF WdLgd
ei ther on the upper surface of the target substrate or ‘the bottom surface

of the contact*SuSSPFACECTEE. A planarity adjustnent mechanismfor a probe

25 contact systenrFagudef 6ned a crdss Webtionadr otiewt BRowehegr encexampsle o5
made of a ceramni or: k atsubgtrate haV| gbel ectt_r odéas att 0Si tjons h
opposite to ttﬁgaga 88fsOP. SEFEHC-ARS. A @ € contact system using the

L. AL. A5L. Al f @oﬁ@gAH@rAESQIASpfAHQgMeAI—B ad A | & AlRoidt extffaceASt tAraehn AYIN
eWK art }K

| wr mhc Yj cRa]tgﬁa] 1c nd Ct ]ica 83] caﬁdgzﬁ cta‘“]'%%] ggfcaﬁ caj %%T%Ag]egg] c%ﬁ caj

ca] ca] c*al] ca]lg'uere] @" a] c" aU] c" a] ca] cal] ca

SatbLreA0H S5 o PRI S hesbisalgy] prlatad sl el

a] ca] ca] ca] C§F€L%FE& ..... CGDDE ?F*@’Lt?—% I%YAQ@LK gﬁﬁ%@Sr%s FigeddEYt o

e [V]c a] ]ca] ]aa]]?a}:ﬁ\ea]:cax]ee:a]am%sm au]fcaheabcrla]sgﬁ};ca}ﬁ&j]ma]om ?]&ca] c?\F{] ca 23|
aJca]ca]c cal.calca ca ~

% V%’Fc ] ca] ca] % 2] %%\ %aﬁ’ %%%B f "a](g’cho"9 l% rl F}pqé]’l Bur?a}c

a] ca] ca] ca] ca]fcaheapcapeaq:ea@cal]ldal]lea}mbq cedrd ata | ey e o2 ddijpnesent
[ WP-Q-} ~23bh}% £1¥hC nhoah L\C%b%%l:?léhcéh%]s%ﬁleﬁ%] ae-Jv%]ec“a] c

aJca] ca] ca]ca aj caj caL Lca] caj c calca ca c g cal ca] cageC -
%40% (& ()-" 0! Flgures C are op vi ron v1ew and a bottom

%098S&' () - 0&&WYBebped) iHOYY 6f-ﬁé%@&t{ﬂoi&dﬁ%ﬁn¢éﬁt ‘dedi&d [of the
% 0% (),- 0! eos/d'ocg&ig)véh%\' 0(1’46.0%7&' ()-"0l'i" %40%& ()- 0 %0%w& ()- 0'i~
% 0% Y- 0; RFE=eR Loft-

Figures 9A-9G are exploded views showing components and

assembly thereof used in the rotation adjustment device of
the present invention.
Figure 10 is a crossg sectional view showing another
25 example of probe contact system having a planarity adjustment
mechanism of the present invention.
) Figure 11 is a cross sectional view showing a further
\J) example of probe contact system having a planarity adjustment
mechanism of the present invention.
30 Detailed Description of the Preferred Embodiment
An example of contact structure to be used in the probe
contact system of the present invention will be described
with reference to Figures 3 and 4. Many other different
types of contact structures are also feasible in the probe
35 contact system of the present invention. A contact structure
10 of Figure 3 has beam like (silicon finger) contactors 30

-7-
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. contact structure 10 is basically formed of a contact
substrate 20 and the silicon finger contactors 30. The
contact structure 10 is so positioned over contact targets
5 such as contact pads 320 on a semiconductor wafer 100 to be
tested that the contactors 30 establish electric connections
with the semiconductor wafer 100 when pressed with each
other. Although only two contactors 30 are shown in Figure
3, a large number, such as from several hundreds to several
10 thousands, of contactors 30 are aligned on the contact
substrate 20 in actual applications such as semiconductor

wafer testing.

Such a large number of contactors are produced through
the same semiconductor production process such as a

(é) 15 photolithography process on a silicon substrate and mounted

on the contact substrate 20 made, for example of ceramic.

The pitch between the contact pads 320 may be as small as

50um or less wherein the contactors 30 on the contact

substrate 20 can easily be aligned in the same pitch since

20 they are made through the same semiconductor production
process as the wafer 300 are made.

The silicon finger contactors 30 can be directly mounted
on the contact substrate 20 as shown in Figures 3 and 4 to
form a contact structure which can be then be mounted on the

25 probe card 170 of Figure 2. Since the silicon finger
contactors 30 can be fabricated in a very small size, an
, operable frequency range of a contact structure or probe card
k) mounting the contactors of the present invention can be
easily increased to 2GHz or higher. Because of the small
30 size, the number of contactors on a probe card can be
increased to as many as, for example 2,000 or more, which is
able to test as many as 32 or more memory devices in parallel

at the same time.

In Figure 3, each of the contactors 30 has a conductive

35 layer 35 in a finger (beam) like shape. The contactor 30
also has a base 40 which is attached to the contact substrate

-8-
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I%&Ly An interconnect trace 24 is connected to the conductiwve
layer 35 at the bottom of the contact substrate 20. Such a
connection between the interconnect trace 24 and the
conductive layer 35 is made, for example, through a solder
ball 28. The contact substrate 20 further includes a via
hole 23 and an electrode 22. The electrode 22 is to
interconnect the contact substrate 20 to an external
structure such as a pogo-pin block or an IC package through
a wire or a conductive elastomer.

Thus, when the semiconductor wafer 300 moves upward, the
silicon finger contactors 30 and the contact targets 320 on
the wafer 300 mechanically and electrically contact with each
other. Consequently, a signal path is established from the
contact target 320 to the electrodes 22 on the contact
substrate 20. The interconnect trace 24, the via hole 23 and
the electrode 22 also function to fan-out the small pitch of
the contactors 30 to a larger pitch to fit to the external
structure such as a pogo-pin block or an IC package.

Because of the spring force of the beam like shape of
the silicon finger contactors 30, the end of the conductive
layer 35 produces a sufficient contact force when the
semiconductor wafer 300 is pressed against the contact
substrate 20. The end of the conductive layer 35 is
preferably sharpened to achieve a scrubbing effect when
pressed against the contact target 320 for penetrating
through a metal-oxide layer.

For example, if the target 320 on the semiconductor
wafer 300 has aluminum oxide on its surface, the scrubbing
effect is necessary to establish an electrical connection
with low contact resistance. The spring force derived from
the beam 1like shape of the contactor 30 provides an
appropriate contact force against the contact target 320.
The elasticity produced by the spring force of the silicon
finger contactor 30 also functions to compensate the
differences in size or flatness (planarity) involved in the
contact substrate 20, the contact target 320 and the wafer

-9-
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3@40100 %véi(l 3| Iytﬁe(loég/né%}(:i?ré! %%O(y;‘lgia)ggvel? IH @s@gtlll
mgﬂg@yyunq@m@iacpypbmpt@1@9@ apgyltﬁ(@d]ustment mechanlsm of
the present invention to fully connect all of the contactors
to the contact targets at substantially the same time and
same pressure.

An example of material of the conductive layer 35
includes nickel, aluminum, copper, nickel palladium, rhodium,
nickel gold, iridium or several other depositable materials.
An example of size of the silicon finger contactor 30
intended for a semiconductor test application may be 100-
500pum in overall height, 100-600um in horizontal length, and
about 30-50um in width for the pitch of 50um or more between
contact targets 320.

Figure 4 is a bottom view of the contact substrate 20 of
Figure 3 having a plurality of silicon finger contactors 30.
In an actual system, a larger number of contactors, such as
several hundreds of them, will be aligned in the manner shown
in Figure 4. The interconnect traces 24 expand the pitch of
the contactors 30 to the pitch of the wvia holes 23 and
electrodes 22 as shown in Figure 4. Adhegives 33 are
provided at contact points (inner areas of contactors 30)
between the substrate 20 and the bases 40 of the contactors
30. The adhesives 33 are also provided at the sides (top and
bottom of contactorgs 30 in Figure 4) of the set of contactors
30. An example of adhesives 33 includes thermosetting
adhesives such as epoxies, polyimide and silicone, and
thermoplastic adhesives such as acrylic, nylon, phenoxy and
olefin, and UV cured adhesives.

Figure 5 is a cross sectional view showing an example of
total stack-up structure forming a probe contact system using
the contact structure of Figures 3 and 4. The probe contact
gystem will be used as an interface between the semiconductor
device under test and the test head of Figure 2. 1In this
example, the interface assembly includes a conductive
elastomer 50, a probe card 60, and a pogo-pin block.(frog
ring) 130 provided over the contact structure 10 in the order

-10-
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Z(1098( & () - cAPRARXPYIPPPXXED | YdEs@g 10eBtah) - mBvEMeO¥s( & )ther(lfolt 252,
2(10%8(&'() éié@é%&“%ﬁ%ﬂéanTEﬁi*%%£§¥?éf§sﬁ between the probe card 60
and the contact substrate 20, and thus, between the contact
5 substrate 20 and the semiconductor wafer 300. In this
arrangement, since the vertical positions of the contact
substrate 20 are changed at the three locations where the
bolts 252 are connected, the heights of the contactors 30 on
the contact substrate 20 are adjusted to be flat relative to
10 the surface of the semiconductor wafer 300.

For example, the gap sensor 292 is a capacitance sensor
to measure capacitance between the sensor 290 and the
opposite electrode 292. The measured capacitance value is a
function of the distance between the sensor and electrode.

(f) 15 An example of such gap sensors is a model HPT-500-V offered

by Capacitec, Inc., 87 Fichburg Road, Ayer, Massachusetts.

By monitoring the gap between the sensor 290 and the

electrode 292 measured by the gap measurement instrument 280,

an operator rotates the nuts 250 by the adjustment device 220

20 in such a way that the gap at each of three locations becomes
identical to one another.

Figure 7 is a perspective view showing an upper surface
of the probe card 60 in the probe contact system of the
present invention. The rotation adjustment device 220 has an

25 opening at the bottom (Figure 8C) to fit with the nut 250 on
the probe card 60. The probe card 60 has radial scales or
(;) marks around the nuts 250 for easily observing the degree of
: rotation by the rotation adjustment device 220. The probe
card 60 also has peg holes 264 to receive therein pegs 225 of

30 the rotation adjustment device 220.

Figures 8A-8C show, respectively, a top view, a front
view and a bottom view of the rotation adjustment device 220
of the present invention. Ags shown in Figure 8B, the
rotation adjustment device 220 is basically configured by a

35 top knob 221, a lower knob 222, and a knob base 223. In
Figure 8A, the top knob 221 has a mark M on the top so that

-13-



'Z(1098( & () -, Y(F Z(1098(& ()-,F Z(1098(& ()-, Y(F Z(1098(& () - 3@ EC 200
7(1098( & () -, WQKALKQ QrdsW>! F Z( 1098( &' () -, F Z(1098( & () - P 2
.Z(1098(& ()-,F Z(1098(& ()-, Y(F Z(1098(& () - QQQQQQ&R RxX@! Y(F

2(1038(&{() t 7 £ ( t ta ti with
hase e B e
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7(1098( & () - Yeb PV HL dle T © fixed by, for example
screws, through fastenlng holes 221a. Preferably, the side

5 surface of the top knob 221 is provided with notches or
gripping tapes.

As shown in Figure 8B and 8C, the knob base 223 and the
lower knob 222 are rotatably connected with each other. The
knob base 223 has pegs 225 at its bottom to be inserted in

10 the peg holes 264 on the probe card 60. Thus, when in use,
the knob base 223 stays on the probe card 60 while the top
knob 221 and lower knob 222 rotate on the knob base 223 for
adjusting the nut 250. The top knob 221 has a lower extended
portion 221b having an opening 221c. The nut 250 fits in the

(&) 15 opening 221c so that the nut 250 is rotated by the rotation

of the top knob 221 and lower knob 222.

Figures 9A-9G show exploded views of the rotation
adjustment device 220 of the present invention. The top knob

221 of Figure 9A has the lower extended portion 221b which

20 reaches the nut 250 on the probe card 60 when adjusting the
planarity. The lower knob 222 of Figure 9D has many
retaining holes 235 to receive therein plungers 233 of Figure
9C and springs 232 of Figure 9B. Although not shown, the
bottom of the retaining holes 235 are reduced in the diameter
25 so that only the lower tips of the plungers 233 can be
protruded from the bottom surface of the lower knob 222. The
plungers 233 are made of low friction or lubricated plastic

O such as Acetel or Delin supplied by DuPont.
The knob base 223 of Figure 9F has a large number of
30 radial grooves 236 on the upper surface. When assembled, the

lower tips of the plungers 233 engage in the grooves 236 by
the downward force of the springs 232. The pitch of the
retaining holes 235 on the lower knob 222 and the pitch of
the radial grooves 236 on the knob base 223 are designed to
35 be slightly different from each other. Thus, when rotating
the nut 250, the rotation adjustment device 220 creates very
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anarlty adjustment mechanlsm he planar:.ty

adjustment mechanism of this example is an automatic system

30 for adjusting distances between the contact substrate and the

semiconductor wafer or reference plate. The adjustment

mechanism includes motors 420 for rotating the nuts 250 based
on control signals from a controller 430. The controller 430
produces the control signals by calculating the measured gaps

35 from the gap measurement instrument 280.
According to the present invention, the probe contact
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10% & () - 2t% Q'b@®@%§ékéh€é§£&£€é The planarity adjustment mechanism

10

20

25

is capable of adjusting the distances between the contact
substrate and the semiconductor wafer so that all of
contactors on the contact substrate contact the surface of
the semiconductor wafer at substantially the same time with
substantially the same pressure.

The planarity adjustment mechanism to be used in the
probe contact system of the present invention includes the
rotation adjustment device for rotating the nuts on the probe
card with fine steps thereby adjusting the distances between
the contact substrate and the semiconductor wafer easily and
accurately. The planarity adjustment mechanism of the
present invention can be configured as an automatic system by
incorporating the motors for driving the nuts on the probe
card and the controller generating control signals for the
motors on the basis of the gaps measured by the gap sensors.

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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contact system for establishing electrical connection with
contact targets, comprising:

a contact substrate having a large number of
contactors mounted on a surface thereof;

a probe card for establishing electrical
communication between the contactors and a test head of
a semiconductor test system;

a conductive elastomer provided between the contact
substrate and the probe card;

a connection member for connecting the contact
substrate and the probe card at three locations on the
contact substrate, the connection member being
adjustable for changing a distance between the contact
subgstrate and the probe card;

a gap sensor for measuring a gap between the
contact substrate and a semiconductor wafer or reference
plate (target substrate) in the vicinity of each of the
three locations of the contact substrate; and

a rotation adjustment device for adjusting the
connection member so that the gap between the contact
substrate and the target substrate at each of the three
locations becomes identical to one another.

2. A planarity adjustment mechanism for a probe
contact system as defined in Claim 1, wherein the connection
member for connecting the contact substrate and the probe
card is configured by bolts and nuts.

3. A planarity adjustment mechanism for a probe
contact system as defined in Claim 1, wherein the connection
member for connecting the contact substrate and the probe
card is configured by differential screws.

4. A planarity adjustment mechanism for a probe
contact system as defined in Claim 1, wherein the gap sensor
determines the gap between the contact substrate and the
target substrate by measuring capacitance between the gap
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qqyrrr§£SrXX§@Atact gsystem as defined in Claim 1, wherein the connection
member for connecting the contact substrate and the probe
card is configured by bolts and nuts, and the nuts are
rotatably supported on the surface of the probe card, and
wherein the rotation adjustment device having a bottom

20 opening which engages with the nut is placed on the surface
of the probe card for rotating the nuts in such a way that
the gap between the contact substrate and the target
substrate at each of the three locations becomes identical to
one another. .

25 9. A planarity adjustment mechanism for a probe
contact system as defined in Claim 8, wherein the rotation
adjustment device is formed of a top knob, a lower knob and

.

a knob base wherein the top knob and the lower knob are
mechanically connected to each other while the lower knob and

30 the knob base are rotatably attached to each other, and
wherein the knob base is fixedly engaged with the probe card
while the top knob having a lower extended portion having the
bottom opening rotates the nut to adjust the gap at each of
the three locations.

35 10. A planarity adjustment mechanism for a probe
contact system as defined in Claim 9, wherein the lower knob
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30 a probe card for establishing electrical
communication between the contactors and a test head of
a semiconductor test system;
a conductive elastomer provided between the contact
substrate and the probe card;
35 a connection member for connecting the contact

substrate and the probe card at three locations on the
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