CANTI LEVER- TYPE PROBE MECHANI SM AND METHOD OF MAKI NG
CANTI LEVER- TYPE PROBE CARD BACKGROUND OF THE | NVENTI ON
5 1. Field of the Invention The present invention

rel ates generally to cantilever-type probe cards and
nore particularly, to a cantil ever-type probe

mec haGANTILEAER-T YPEPROBECIEGCH ANISM ANTS MEEHOP OF MAKING
hi gh frequency signal and a method of naking a

cantil ever-type pr @¥NTIHEVERSIYRE PROBERCARIIO 2.
Description of the Related Art FIG | shows a

cantil ever-type probe card 1 according to a design of
prior art. According to this design, the

cantpA EKOROVND OF O pWENTIONNPri ses a circuit board
10, a plurality of coaxial transm ssion lines 11, a

ps obe Fhed e Idventignl 2 plurality of probes 13. The
circuit board 10 has a plurality of top sol der pads

101 on t heThOpresdndenvefén tdeslgernbpridab chileveeeRleVirtig cards and
test signal fromthe test machine. The coaxi al

transe 33%&9:313}15/,”%321 chiiil¥e tiRleCsibbé GidchahishO MBRICIeE prébe card for
the sol dered pads 101 and t'he probes 13 to transnmit

t eStranshi9Ha of Hi@lﬁ'ﬁ%@ﬁ:ﬂ&ﬁ§%ﬂdi’§ﬁ&‘ﬁ RRtHoA off ARk HpQR@E&Zer-type probe

for conducting wafer-Ievel testing. The probe hol der
12 hag Ringiadieng surface 121, a hol der body 122, and
a plurality of fastening nmenbers 123. The groundi ng

rf 27, ] i.Gal 20 connected to the
1ite Zgggslé:o l'mh of Fllegglztﬁjﬁ& Qr* y

groun enti a e cantil ever-type probe card 1.

The probe SFIégn% @ﬁ&s@éﬁﬂﬁﬁ%ﬁwpé Iﬂgbﬁ&ﬁ)&) £ a&%hqﬁé t0]a2desi-§ﬁ ®f prior art.

fasteni ng nenbers 123 secure t ody of each of the

pro %%%orgiﬁlggfr? tﬂé?%ﬁ%ﬁg&g c?ﬁil&%ﬂg’%ﬁ g dhe SHEN RniRBAES cifcliboard 10,

t he rear e pr 13 are respectively

oy P A L R A b o

the 1§.i ’fk?euciixtcuf? %8‘:51'9 13) %’as Qrﬂﬂm}lﬁf of {08 Whider pads 101 on the top side near the

15 border for receiving test signal from the test machine. The coaxial transmission lines

11 are electrically connected to the soldered pads 101 and the probes 13 to transmit test
signal from the test machine to the probes 13 for conducting wafer-level testing,

The probe holder 12 has a grounding surface 121, a holder body 122, and a

plurality of fastening members 123. The grounding surface 121 is electrically

20 connected to the ground potential of the cantilever-type probe card 1. The probes 13

are mounted on the probe holder 12. The fastening members 123 secure the body of

each of the probes 13 to the probe holder 12 in such a manner that the rear parts 132 of

the probes 13 are respectively connected to the bottom solder pads 102 on the bottom

side of the circuit board 10 near the center area of the circuit board 10, and the front

25 parts 131 of the probes 13 between the respective probing tips 130 and the associated

1



25 parts 131 of the probes 13 between the respective
probing tips 130 and the associated 1 fastening

menbers 123 are suspendi ng bel ow t he probe hol der 12

to serve as elastic lever arns for buffering the

reaction force fed back fromthe probing tips 130 when

t he fasphingi M@nBerP$231%Q saspendingbelog théerdbe dibldst 12% emve as elastic
the wafer. Further, a netal conducting shell 111 is

pr oYdveesmi for®aebrifd tht keciaaii@l fed Back fonstit paibarg tips 186 when the
11 and electrically connected to the groundi ng surface

121 ptdBingiiph M3r phdbmghateacdites drsthe svateipedance of the

coaxial transmssion line 11 in transm ssion of high
frequency mitadah- mbaMeRuctidpedRUSA1 tin@rplidddein dagh afehe coaxial
simply formed of a conducting netal w thout having a

Si Myh @@l Giks! 11K and RRcERANY 3bnnebicans Nthe Stréuhdidgnasface 121 to
11, the parasitic capacitor induced by the dielectric

sur padh Nle 1haplcRYBE: SaphdMbe tdTe R @BSSsall dafBmisididi®e 11 in
dielectric loss during transm ssion of high frequency

si g AU b §reRh QRS Sighdl. HIWSerl BURLINTheldiBbes 13 are simply
relﬁggfﬁgty oflgﬂeeﬁigh§ E%équencyetesting. 1G 2 P

ShoyRmal JrMPONALHAESh@A Rith&RMavIRY 8 sithiRe M0 Bke A coaxial
2 according to the prior art. According to this

desir mi&RAURS 7T ARESarsid .aaﬂ)rQH@dQe@lbty_t haRBE®S¢ Srounding
15 I'ine characteristics are used to subsfitute the

10" 8%915(}13 ea‘%h gﬁ‘lg?e ?ﬁ)ggy 3 in{ﬁghégﬁ%;géiel%’tﬁs 1645 Q%?iﬁg %ﬁnsrﬁ‘i@ﬁori of high

the bo probe 12 is made of a neta
conguat.l 09 iRt &ldudh - X 4R CPIPIiS BB the hi
o mpdiehg el ElBh RSO3 il LG, G0 GRARLLIEE e tigh
bet n spective probing tip and the associ ated
fasﬁ%ﬁ?ﬁ%n%%ﬁgér 123 and suspendi ng bel ow t he probe

hol der 12, _ | . '
Lo 9 120 S B POEMEG, 1EL corin

S S35 B kg A3 R LB O B g i
UMM dairarc]:geritstli]ces are used to substitute the foresaid single conducting metal type
probes 13, and the body 122 of the probe holder 12 is made of a metal conducting
material. Each coaxial probe 20 comprises a metal pin 21, which has a front part 201
defined between the respective probing tip and the associated fastening member 123
and suspending below the probe holder 12, and a rear part 202 between the associated
20 fastening member 123 and the circuit board 10, a dielectric material 22 wrapped about
the rear part 202 of the metal pin 21, and a conducting layer 23 surrounding the
dielectric material 22 and electrically connected with the metal body 122 to the
grounding potential of the cantilever-type probe card 2 so that the rear part 202 of each

coaxial probe 20 can maintain the characteristic impedance in transmission of high

25 frequency signal. However, because the front part 201 of each coaxial probe 20 is
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dielectric material 22 and electrically connected wth

the nmetal body 122 to the grounding potential of the
cantil ever-type probe card 2 so that the rear part 202

of each coaxial probe 20 can maintain the

characteristic inpedance in transm ssion of high 25

f r eqdpredyto sifgnal elasHolexesrm foe baffeing the rdactmmt foparwhef @lie probing
of each coaxial probe 20 is 2 adapted to offer an

el atip icploBvg theatesn ditef it ivuhdcessarygrotidntaimaict weiphtfanddeep clear from
when the probing tip is probing the test site, it is
necessahMetiQs MBhOt@idoctidgdaywe 28 kHat Brtbckrely adnaested toale body 122
outer materials as the conducting layer 23 that is

el egf the bk YinaRIRE 22 Ethefefort NRe biRalcteidtc ingfedirive ipmaibained at the
pi n holder 12. Therefore, the characteristic I npedance

isS paad pered02ad tidd métaEpiR 21 @8 Eadpbhxidplotef20{ b niefmaichdd 40 the front
21 of ‘each coaxial probe 20, but m smatched at the

fropirt 208" a180he Plrd@id Q%)al@i&ﬁxaﬂiaf i€ pecRadd Salijedt @t thieSdielectric
produced subject to the el ectric surroundi ng around

t hegffaRdin@ ohnd28d £18ht faAe208 MicRloaRAIGRERes 20iBY caiddISiClectric loss

dielectric loss during transn ssion of high frequency

Si 9@ ng tLRERSHN S hidh fréheAl8Sigmbl € to provide a
cantllever type probe card that can 10 maintain the

charact er hgliford TPRIGRESEHIE A6 Jﬁ&bsmc&%ﬂ&fér-gﬂ ;ﬁr&;b card that can
frequency signal’s. SUMMARY THE | NVENTI

18" &38R aid MY @ﬁh&é&éﬁsh@ﬁnﬂ%ﬁ%e%ﬁﬂ%ﬁﬁhﬁ dr e Fré%ﬁeh@y signals.

C|rcunstances In  View i-s therefore one j ective

provide a cantil ever-type
NEARY O THE ATV o9

pro e Imec -to be used in a probe card,

whi ch ¢ an%l‘ﬂ@ 3%&1*: NnddMGon :hgs SR A&k Rplisell LnboPed %?&%n%nces in

t he high uency signal transm ssion. To achieve t

ab mﬁsr, e &tth%}&%{je &E‘J hVee pih ?Ha@elﬁ E:%%gﬂi@ éb rb\f@sﬂtt;lé 2 Eantl"f’ever-type

ever-type pro m provi

pr Sp%glFt rﬁe@ﬂa%ﬂgﬂegﬁeg]{t&f { rb%nllﬁ&lt 1{n| %g’m@ag‘?‘?;@%ﬁggﬁ rr]namtam the
1'5 ! c%ara%{engnc%%ﬁae@aﬂge of the high frequency signal transmission.

To achieve the above-mentioned objective of the present invention, a
cantilever-type probe mechanism provided by the present invention for transmitting
high freguency signal comprises a probe pin holder, a transmission line, at least one
metal signal pin and at least one metal grounding pin. The transmission line has at least

20 one metal core and a metal layer coaxially and spacedly surrounding the at least one
metal core and electrically connected to grounding potential. The at least one metal
signal pin has a mounting portion mounted to the probe pin holder and electrically
connected with the at least one metal core of the transmission line, a probing tip for

probing an electronic component on a wafer, and a front arm integrally extending from

25 the mounting portion to the probing tip. The at least one metal grounding pin has a
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metal signal pin and at | east one netal grounding pin.

The transm ssion line has at |east 20 one netal core

and a netal |ayer coaxially and spacedly surrounding

the at |least one netal core and electrically

connected to grounding potential. The at |east one

met mlountiFrggrationpouriaistodhepobe pinchopdsr tind elestricallyednnagted with the
the probe pin holder and electrically connected with

t hematal lagasif tieneansmission tioe,& bbitgn Bp.tand adiring sinpintdgially extending
a probing tip for probing an el ectronic conponent on

a wab®r the ancunging rppftionasintentmegt akdupndimgt@mdo rige foradmng2 Gp of the
the nounting portion to the probing tip. The at | east
onegrigtiidihg PinQud diljagenptonandaspaced fRmrdigrfrdnn grmp of thc @nhleast one metal
nounted to the probe pin holder and electrically

GONGLEGH §h Rir nhifkthiRingTBE harkdddtBic ihpédatcd ¢faths miess isgamal pin upon
line, a probing tip, and a front armintegrally

ext efdinfeng hiph M@ cyREsignag portion of the netal

grounding pin to the probing tip of the grounding pin

and adj aceng ahethanshjspias ofl tHer BchhRvEAtRAtto PedVidY a bhrdilever-type
at | east one netal é signal pin for maintaining the

chagrdkd drll Skin % thépfR@RREcaafilcl ey Ehbe SheghalisnR)i whittpedluces the
transn1tt|ng igh frequency test signal. It is another

obj 6hd Y& BlandRGuRKEL 86 tanl MUHRIVeS Nedt QiDL Wafkenidion quality for a
cantil ever-type probe card using the aforesaid

162anyikRNea iR Probe mechani sm which reduces the
probe pin manufacturing cost and inproves test signa

transm ssign e tHeYabbQe- nﬁnﬂé‘&d%ﬁ&ﬁvé au€ bartBSlet-Rgpe plébe card
achi eve the above-nenti oned objective, the

cantyhl 2N&r Elﬁ&ﬁ HRLRPE préHehin RORIEY, laSBSrafty U TtaHirkisHORlifks, and a
a probe pin holder, “a'plurality of transm ssion |ines,

ggg(}l%‘aﬁlgl & Rbtht g ogé lpﬁigt Bhe BLORCLR D Sas TSRl ! rtl%r'é&n a plurality of

S arran reon a plurality of ~ signal

ling prga %(lﬁg ilh&%?e&%Wélé&ﬁéﬂly%ﬁ%feﬁQ@tﬂe%ransmlssmn

con Ct e e tr nsm ssion 15 lines for

15" &}Hﬂ%gnf 3 l'kr)ghgmf{tﬁt?é t#% ggﬁzhs?’ foEOM &t 1ERhindBE Bl RetiP ploBE pins. The

metal” probe piIns: e

metal probe pins each comprise a mounting portion, a probing tip, and a front arm
integrally extending from the mounting portion to the probing tip. The mounting
portions of the metal probe pins are fastened to the probe pin holder. The probing tips
of the metal probe pins are adapted to probe a semiconductor wafer. The metal probe

20 pins include signal pins and grounding pins. Each grounding pin is disposed adjacent
to one respective grounding pin. The mounting portions of the signal pins are
respectively connected to the metal cores of the transmission lines. The mounting
portions of the grounding pins are respectively connected to the metal layers of the

transmission lines. Therefore, the signal pins can transmit high frequency test signals

25 from the test machine to the electronic components of the wafer under test. Further, the



nmet al probe pins each conprise a nounting portion, a
probing tip, and a front arm integrally extending

fromthe nmounting portion to the probing tip. The

nounting portions of the netal probe pins are

fastened to the probe pin holder. The probing tips of

t hefiont &aln pf elok goouidlingr gin dd hpitesgaded formoblee &ont arm of the adjacent
sem conductor wafer. The netal probe 20 pins include

Si grighal pitha sapreddgdroniiedi digarpk ns mahedh tlgr dharadietigicpimpedance in the
di sposed adj acent to one respective groundi ng pin.
Theadjaient digi@l piaduiffBadidsion of h §izhlfrenudsy ssesignal.
respectively connected to the netal cores of the

transm ssiTep prdsB@Sinvehfien ABU Prdvides P@Ethbd RS nedkidghehigh-frequency
groundi ng pins are respectively connected to the netal

lsay edn§i1cQbr-tyPEprobd @R WSS @prisiig She sldpgioef ore, the

signal pins can transnmt high frequency test signals

25 from t RpplepsingBGRLMA B804 dbf@neh @t Jubfts; a GOARAREIHCS opposite
of the wafer under test. Further, the 4 front arm of

eacfy B QUNUHAQ, Ml PinkSprkBiRE 28GRI f16:aRtIhBohd @ilouddifg the inner
of the adjacent signal prn at a predeterm ned

di SLABRE b, MRIifRbRbiddSoa 8% BRES Litfics béinP BléaneAlyl ddnnected to
the adjacent signal pin during transm ssion of a high

f r egReNGYchifStbr §%&H’fﬁ4ﬁng [REsiRhLS BB thd¥SMhh@hcAtb I8 inner probing

provi des a nethod of making a high-frequency 5
ipanjjLever-type probe card, which conprising the steps
of . gY preparing a circuit board defining a top

surface, ) E%Eﬁtg{lg %F{?&@%ﬁ RRRGSI fie %Qoﬁ%rﬁ&%f the circuit board

surface, an I nne g zone, and outer testi ng zone

surégﬁﬁﬂhﬂ%m%ggdgﬂggﬁw;probing zone, the inner probing

zone on t ace being electrically connected

to at esg)a%ﬁalﬁgiégtﬁ gﬁ%ﬁ& !Ea?{}érﬁhﬁ&ioggﬁn"eﬁr%é& &@g%&g;pfrpﬁﬂlder, the

t he test e’ i nner probing zon

L L R T N e A S
15 signals from the test machine, and a metal layer coaxially and spacedly surrounding the
at least one metal core and electrically connected to grounding potential,

d) preparing a plurality of metal pins having a length about equal to the
distance between a center of the circuit board and the probe pin holder, the metal pins
each having a mounting portion at one end thereof and mounted to the probe pin holder

20 and a probing tip bent at the other end thereof;

e) connecting cach metal core of each of the transmission lines to the
mounting portion of one respective metal pin of the metal pins so that the associated
metal pin forms a signal pin; and

f) defining the metal pin adjacent to each said signal pin to be a grounding

25 pin and electrically connecting the mounting portion of each said grounding pin to the
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c) arranging a plurality of transm ssion |ines around

the probe pin holder, the transm ssion |ines each
conprising at |east one netal core for transmtting

the test - 15 signals fromthe test machine, and a

nmetal |ayer coaxially and spacedly surrounding the at

| eastetabhagernet al core and el ectrically connected to
groundi ng potential; d) preparing a plurality of netal

pi ns havi Myrther|sesgtdf applinabiligoefithe prestr énveoliist witlclsecome apparent
between a center of the circuit board and the probe

pi nfibml thedetailddeicimipibn pivas heremeflerhHowergr,dt shouklt hengderstood that
portion at one end thereof and nounted to the probe

pi nthd dkbded de@ipaing and §peoilfic garhples, bailé indicatieprofelred erabatiments
thereof; e) connecting each netal core of each of the

t5r apSHeSiGvfoh, | 48 Sived Byh@ay BUNsStAgorponlly) sinceofarine changes and
respective netal pin of the nmetal pins so that the
asseelifitabns RBthal tHel pirftomdBscapes bO el inféntipn a¥ill Hefome apparent to
defining the nmetal pin adjacent to each said signa

Pi Nghb@ Rl i1Dhe UA Gloftthis2Rtalbdd@BsbtRhect ri cal |y ,
connecting the nmounting portion of each said grounding

pi NBREEF PESCRIFEIGN ORTHE DRAWINGS scope of

applicability of the present invention wll becone

apparent Thé g enwRlicH WROL&EBME mddé KAy @déSfdod from the detailed
herei nafter. However, it should be understood that

1bhegd&ifioh 95 e aR&ih BEb@urdNfle 3R&Fphhfin® YARRAS Swhidh afeSgiven by
i ndi cating preferred enbodi nents of the invention,

ar ey gl Ye 'img%atmymﬁ&, idd 4S5 LA LONiARkWe S fhE Gr¥Rhi BMEntion, and
changes an nodi fications within the spirit and scope

of +F§éhpvention wi || becone apparent to those
ski eJ in the art fromthis detail ed description.

BRI EF DESERY Pﬂlig\‘! Eheftdhc Q%@Yéfr{ﬁlew &P &3ffkver-type probe card
i nvention W | econe nore fully understood from'the
d eta%LAraglg to a design of prior art;
15 FIG. 2 is schematic sectional view of a cantilever-type probe card according
to another design of prior art;
FIG. 3 is a top view of a cantilever-type probe card in accordance with a first
embodiment of the present invention;
FIG. 4 is a schematic side view of the cantilever-type probe card according to
20 the first embodiment of the present invention;
FIG. 5 is a bottom view of the probing zone of the cantilever-type probe card
according to the first embodiment of the present invention;
FIG. 6 is an enlarged view of a part of FIG. 5;

FIG 7 is a schematic side view of a cantilever-type probe card in accordance

25 with a second embodiment of the present invention;



10 description given herein bel ow and the acconpanyi ng
drawi ngs which are given by way of illustration only,

and thus are not limtative of the present invention,

and wherein: FIG1l is a schematic sectional view of a
cantil ever-type probe card according to a design of

prior art FIGR iFkGoflom Sieschiah@probing eatd anlad cantileverafpegprobe card
cantil ever-type probe card according to another

deshq@brdifg tp HieGecomt tembbditcdt ¢f3hepreept mvewonf a

cantil ever-type probe card in accordance with a first
embodi NENFI@M it AeerdirgsEvitwioNy gt oFIG. &1 G 4 is a

schematic side view of the cantil ever-type probe card
accordi ngF@ 16 hhetohr siewedbadparedt aofantikReerpy@s prvbe card in
invention; FIG5 is a bottomview of the probing zone

of id&@rdﬁ&@tvh{hai\/tﬁfrd EMP&IiRERRE tedhébentdfatioli;ng to the
first enbodi nent of the present invention; FIG6 is an

enl arged yi@W f andenR@ddd vifw b1t &padt of Fi@ 16. 1 S @ schenmati c
side view of a cantilever-type probe card in

aCCﬁE@ﬁﬂﬁﬁnlﬁsm#TI@ASémeEﬁmN of the present

i nvention; FIG8 is a bottomview of the probing

zone of tt&@ SRRhL EevaGst YRS R eReieaiGpe aa6Wy ¢had 3t @or testing
t he second enbodi nent of the present invention, FIG 9

s s%ﬁu&ﬂh@&&%fé’rk %i‘\’t}ﬂfhk@ i Qécbrdgflce':\iri@l 8 firdt kbdfimet o the present

bottom view of a part a cantilever-type probe card
N invenibf %o ﬁs enbodiveeRh Rfladhg, a plurality of
lb elgeﬁrﬁ1 1angeiﬁﬁlg%nwl (}%P:& 1 J},;r%ckgnrz{gg agglgd Vi evrv of a plurality ©

part}an%lsg L&&é&-so, a plurality of metal probe pins 60.

Referring to FIGS. 3 and 4 again, the circuit board 30 defines a top surface

301, a bottom surface 302 opposite to the top surface 301, an inner probing zone 303,

and an outer testing zone 304. The testing zone 304 at the top surface 301 is to be

15 electrically connected to a test machine (not shown) that is controllable to output high
frequency test signals to the cantilever-type probe card 3, enabling high frequency test
signals to be transmitted to the inner probing zone 303. The circuit board 30 has
arranged thereon electronic circuits, comprising multiple signal lines 31 and grounding
lines 32 that extend from the top surface 301 to the bottom surface 302 and

20 respectively electrically connected to the transmission lines 50. The signal lines 31 are
adapted to transmit the aforesaid high frequency test signals. Further, the grounding
lines 32 are respectively arranged adjacent to the signal lines 31. The grounding lines

32 may be directly or indirectly connected to the grounding potential of the test

machine to maintain the characteristic impedance of the signal lines 31 in transmission

25 of'the aforesaid high frequency test signals.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON As shown in

FIGS. 3-5, a cantilever-type probe card 3 for testing

sem conductor wafers or the like in accordance with a

first enbodi ment of the present 10 invention

conprises a circuit board 30, a probe pin holder 40, a
plural ity Réferring anFniiSs4 and I5i agem, 8@, prabeppinrimldet W0 6§ made by an
netal probe pins 60. Referring to FIGS. 3 and 4 again,

t he efeciricaliyt inbaai @ Béteritdf fonesangplé, posuretiacand BOdntedon the bottom
bottom surface 302 opposite to the top surface 301, an

I NNetrfie 3oL BY tieieui803ard 3anrcbuan tikuprebing esid 303, amhatapted to hold
304. The testing zone 304 at the top surface 301 is to

be Uk éieiGirbbesihd 60 £@NEREdpattle etallpiobs ping B0 BietigicqIlyahsulated from
shown) that is controllable to output high frequency
tesbnsiditaks to the cantil ever-type probe card 3,

enabl i ng high frequency test signals to be

transm tt egheti@néhBsibN RS O 2O hitghedd BRusdhe pfdte pii hislddrt40, each
board 30 has arranged thereon electronic circuits,
C_Orrﬁﬁ\}ilﬁgz Rfe HA toRhRteq! @NAL didclieDodl 3N end iR BEHENENd respectively
lines 32 that extend fromthe top surface 301 to the

bot taResd {AGE m3 pRBE pAR 60 EPREEdnkMAEYN Bh&O30rdr€ ddaxlal lines, each
connected to the transim ssion |ines 50. The signa

LT nRSvidela 3etal cada! 8didRuid I@ﬁé@ltsuhbﬁlﬁ{fﬂh@wéﬂ cBie®1, a tubular
frequency test signals. Further, the grounding I|ines

2 Blefil Nenhessd | ugbinddly anoatiRdiaeReE 20 dltea Spirlél:@&ive layer 54

ines 31.” The grounding lines 32 rmay be directly or

I ndigfReh I%F GRUNEL SRt Qayel §3 IFHRUNGAIRBrR 81 §Pihe Flandihisdidtflines 50

test nmachfne to nmaintai’n the characteristic inpedance

of Haere%;fgﬁféé%le.}éaﬁﬁa@ chiheefeBNS NS AL 118 81 P ransmitting the

af or esal requency test signals. 7 Referring to

E ;/ %aﬁreézgﬁglg%h?ﬁr%%?r}é}' tcgt Igfﬁnglrsoﬂﬁz tﬂbﬁlaﬁﬁgﬁﬁ fa?/é'rg 58%f rfiﬁaldt?ansmission

y Insulative materi al, or exanpl e,

L e R e S R
1%d a@l%%garta&exl?s%lcqmpedance of the metal cores 51 in transmission of high frequency
test signals.

The metal probe pins 60 each have a mounting portion 601, a probing tip 602,
and a front arm 603 integrally and axially extending from the mounting portion 601 to
the probing tip 602. The mounting portions 601 of the metal probe pins 60 are

20 respectively fastened to the probe pin holder 40. The probing tips 602 of the metal
probe pins 60 are adapted to probe on pads 71 under test of a semiconductor wafer.
Further, these metal probe pins 60 are arranged in pairs each including one signal
probe pin 61 and one grounding probe pin 62. The mounting portion 601 of each signal

probe pin 61 is electrically connected to the mietal core 51 of the associated

25 transmission line 50 for transmitting high frequency test signal to the electronic



the netal probe pins 60 and to keep the netal probe

pins 60 electrically insulated from 5 one another.

The transm ssion lines 50 are arranged around the

probe pin holder 40, each having one end connected to

the circuit board 30 and the other end respectively
conn@opeent that ikeonetctel tptiebpado?hendd tesThetmamsng psition 601 of
lines 50 are coaxial lines, each having a netal core

51, ehdir@lndiierprebel gy 62 iSAeaticallywoniaetpdtid ¢henebddr oaaldayer 53 of
51, a tubular 10 netal |ayer 53 surrounding the

di etteckidciatddassasmivssion RindSEsqothat tB€ hisvdatbdp@bing4ip 602 can probe on
surroundi ng the tubular netal |ayer 53. The netal

cor &5 frbusding P&l V1 #s M Ssinedled tohs godlindmpepotential of the respective
respectively electrically connected to the signa

Isi neisctahid dinpbhé@iism tting the aforesaid high

frequency test signals. The tubular netal |ayers 53 of

t he transmsSedtéiubold, BRScabfledr@ypeanttRcdatd/ 8 Lises the combination of the
electrically connected to the grounding lines 32 to

mai kRl Probe pllRe0CHAN BE @hindibdién lingestPRCRb Itk ITer MR tcBhventional
cores 51 in transm ssion of high frequency test

ggl@bé mediRisHE 58 thdd raogﬁurﬂingg'i &EhtRAGNPIOAMEd BediRVAY/ tRismission
ortion 601, a probing tip Og and a front arm 603 -

' nt Jl M%ﬁl Mbqadlcd! fedt S¥i8Nd1 Saih ! @O dﬂﬁ&amﬂe&tl & characteristic
portion 60 the probing tip 602. The nounti ng

180" flRBshcP %at@ﬁm% h@efBY dhailbAle MeNRigh Q‘r&ﬁlﬁ%cg'om al transmlssmn
respectlve y fastened to the probe pin hol der 4 he

pr o@aﬁ éddpéfeg%lyogol{f@ﬁlerﬂ?ﬁv%ackplsp{ﬁ% cBh\‘bﬁtl&Qil Pldbe mechamsm of

adapted to probe on pads 71 under test of

Se”ihs GBCLah. R bedatid BRI melal %?@0&@&1@' 600 Haks Wit‘ﬂsa length

arranged I n pairs each including one signal

Q%?ro%xﬂat‘g}teﬁﬂg tg I’}§ g{s%&g Gedl fﬂlg%ef?t'ep oBthe. pﬂ)‘@: card 3 and the

I ng poftion each signal probe pi'n

6 AT R 918 e 2 o

15" Haref RS RGNbEA hesihgnal to the electronic 8
FIGS. 7 and 8 show a cantilever-type probe card 4 in accordance with a
second embodiment of the present invention. According to this embodiment, the probe
pin holder 50 comprises a grounding surface 41 made of an electrically conductive
metal material. The tubular metal layers 53 of the transmission lines 50 and the
20 mounting portions 601 of grounding probe pins 62 are respectively electrically
connected to the grounding surface 41, therefore, referring also to FIG 9, the
grounding surface 41 provides the electronic circuits in the probe card 4 with an
equipotential for grounding, maintaining the common grounding potential in the

circuits of the probe card. Further, setting one grounding probe pin 62 between each

25 two adjacent signal probe pins 61 is sufficient to maintain the characteristic impedance

9



conmponent that is connected to the pad 71 under test.

The nmounting portion 601 of each grounding probe pin

62 is electrically connected to the tubul ar netal

| ayer 53 of the associated transm ssion |line 50 so

that the associated probing tip 602 can probe on one

gr oimetich gignaldpréBe pinadl wherctoanedtieg high frdygenpydemidigngl. Therefore,
potential of the respective 5 electronic conponent.

As giiatmbodhemegreitheredasts i the vembérygethpriptie: pias @2 Foupeding the
the conbination of the netal probe pins 60 and the

t r aBisdits 8T HEenlitdidactbOwifor Isdviigtd relatiee fegrnubdber of grounding pads.
conventional probe nmechanism so that a grounding

pot enti al Ths hiphGwigdady MeasiseN eraysniissidisdtiustataot thgyatdenihivention
hi gh frequency test signal to obtain the optinal

af f fGlot Binieas at Bfdnsdrhént O tlienqadians tsidsoRiliigs 50 with the metal
t hereby maintaining the high frequency signa

trapgebe Ei%k 80! FIGHal0 4nd 13RHowhicaatiénetppe pedbeardBin accordance with
dr awbacks of the conventional probe nechanismof the

Pr openikPEdbodiEdtNST the PREAHSBYdNAEN. NEHi®lemBs@RRN{Is Hafid to probe
design with a length approxinately equal to the

di S§ARE §COGIMRE Torl HSplaF 85&[ weth Hife refRRey GakehikichNst differential

the probe pin holder 40, the invention save nuch

pr Oggn P?E‘irm&g BaboHimBe RS [ifPRBYL sieh8-paik ardddhissih lines 80 to
t he €onventional design). FIGS. 7 and 8 show a

1@an§dbL fUR' ogyﬁ’i@ %&?ﬁd CHabialt s ASEOE ABRE SIS tr@nsmitting high
secon enbodi ment of the present invention. According

to ﬁ%@ Ellé] eriy @RErentl @19,%191' Lshgr ﬁ&@mfé@i@@ ihSES0 are in
I'ng SU aC

a gro &'41 made of an &l ectrical 'y

co | t a T | Medsn li 80
SR B0 s D B

por&)l Bktaf {:&QQQ ntgvop&glgg;ng '1:!;%rs6@2 ?ersgectwely surrounding the

respe ely e ectr|ca connect gr oundi ng

S“rxfn% lecol%gs Slt P} ﬁo%ﬁ % metgile&) Ly 3{1&1 e]?rJ fl'f‘ifél LRd E)l lgéeg ’thé Hl%tal cores 81

groun INg surrace provi ES ectronic Circuit
15" éigcgm%l? bgsﬁzﬁ[vg. éoxw éa?llq] a(ﬂhereg%ﬁﬁ&e Blet C?."lille&\f'eg 33 sun:ourxdmg the
groun I'ng; mnmal ntal ni ng e groun tira
In &igeectric layers 82, and a protective layer 84 surrounding the tubular metal layer 83.
The metal cores 81 are respectively electrically connected to one respective signal
probe pin 61. The tubular metal layer 83 is electrically comnected to at least one
grounding probe pin 62. By means of the tubular metal layer 83 and the associated
20 grounding probe pin(s) 62, the characteristic impedance is maintained when the
cantilever-type probe card 5 transmits differential signal-pairs of high frequency
testing.
The invention being thus described, it will be obvious that the same may be

varied in many ways. Such variations are not to be regarded as a departure from the

25 spirit and scope of the invention, and all such modifications as would be obvious to
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circuits of the probe card. Further, setting one
groundi ng probe pin 62 between each 25 two adj acent
signal probe pins 61 is sufficient to nmaintain the
characteristic inpedance 9 in each signal probe pin
61 when transm tting high frequency test signal. ]
Thebsd skiked int the srtewb adénvedtto de dadlidedrwithiv dle sdepe o thsefollowing
of the probe pins 62 for probing the <circuits of a
sentlammduct or wafer having a relative | ess nunber of
groundi ng pads. The high frequency test signa

transm ssion structure of the present invention 5 is
not limted to the arrangenent of the coaxia

transm ssion lines 50 with the netal probe pins 60.
FIGS. 10 and 11 show a cantil ever-type probe card 5 in
accordance with a third enbodi nent of the present

i nvention. This enbodi nent is adapted to probe driver
| Cs applied for display panel with high frequency
transm ssion of differential signal-pairs. This
enbodi nent uses differential signal-pair transm ssion
lines 80 to 10 substitute for the aforesaid coaxia
transm ssion lines 50 for transmtting high frequency
differential signals. The differential signal-pair
transm ssion lines 80 are in the formof spaced dua
cores. Each differential signal-pair transm ssion |line
80 conprises two netal cores 81, two dielectric

| ayers 82 respectively surrounding the netal cores 81
to hold the netal cores 81 in parallel and to keep the
netal cores 81 15 electrically insulative from each

ot her, a tubular netal |ayer 83 surrounding the
dielectric layers 82, and a protective |ayer 84
surroundi ng the tubular netal |ayer 83. The netal
cores 81 are respectively electrically connected to
one respective signal probe pin 61. The tubul ar netal
| ayer 83 is electrically connected to at |east one
groundi ng probe pin 62. By neans of the tubul ar netal

| ayer 83 and the associated 20 groundi ng probe pin(s)
62, the characteristic inpedance i s maintained when

t he
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cantil ever-type probe card 5 transmts differenti al

signal -pairs of high frequency testing. The invention

bei ng thus described, it will be obvious that the same

may be varied in many ways. Such variations are not

to be regarded as a departure fromthe 25 spirit and
scoVY&LAF 1S GRAIMEINES:on, and al |l such nodifications as
woul d be obvious to 10 one skilled in the art are ]

i nt ended 1.0A bantilavet-tyee grohf rschenismefos gepanibing high frequency signal,
followng clains. 11 WHAT IS CLAIMED IS: 1. A
cantoipeivieg- t ype probe nechanismfor transmtting high
frequency signal, conprising: a probe pin holder; 5 a

t ransm ssaprobt pimdoldevii ng at | east one netal core and a
nmetal |ayer coaxially and spacedly surrounding the at
$east onea tredsalisscovledading keletst boaineial coapeta atal lyer coaxially
groundi ng potential; at |east one netal signal pin

hawdnd gpacettiyusuriongdipg ithd ainleas wnt evkettlocard eng elpbieicalli ponnected to
hol der and electrically connected with the at | east
oneramidalg poehtalpf the 10 transm ssion |ine, a probing

tip, and a front armintegrally extending fromthe

nount i ng @a¢&dst @it rh@altsigmalppin havigg b npundnpdpeatior wasttedioghe probe
metal grounding pin having a nounting portion nounted

t 0 gileholder Gine §ledtribidlydesnnacied abidctthd @allkast aman@ectibdore of the
with the nmetal |ayer of the transmission line, a
1(Pr aRhaGisdibP linand Frobing Ndp, adnd h Nk@Eram yntgilbnditaglifig drom the
t he nmounting portion of

mounting portion to the probing tip; and

at least one metal grounding pin having a mounting portion mounted to the

probe pin holder and electrically connected with the metal layer of the transmission
line, a probing tip, and a front arm integrally extending from the mounting portion of

15 the metal grounding pin to the probing tip of the grounding pin and adjacent to and

spaced from the front arm of the at least one metal signal pin.

2. The cantilever-type probe mechanism as claimed in claim 1, wherein the
metal layer is spaced from the at least one metal core by a dielectric layer surrounding

20 the metal core.

3. The cantilever-type probe mechanism as claimed in claim 2, wherein the
characteristic impedance of the at least one metal core is in match with the
characteristic impedance of the at least one metal signal pin during transmission of

25 electrical signal through the transmission line and the at least one metal signal pin.
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15 the netal grounding pin to the probing tip of the
groundi ng pin and adjacent to and spaced fromthe

front armof the at |east one netal signal pin. 2. The
cantil ever-type probe nmechanismas clainmed in claim1,
wherein the netal layer is spaced fromthe at | east

one netal core by a dielectric |ayer surrounding 20

the metal core. 3. The cantilever-type probe nechani sm,

as cl ai med. The entilcherypaprebe mechanism srepimed d rlgim ¢, wherein the
I npedance of the at | east one netal core is in match )

Wi tprobdpin hohlar Bonade oftan eldctrizela mselabye mpterial theapayntigg gortions
metal signal pin during transm ssion of 25 electrical

si grfathe tahl@sigbng netal signelnpig sandnthk iah deagh ong mstah grouagigyg pin are
one netal signal pin. 12 4. The cantil ever-type probe

fre clegmettvelyaslheleditarthd at lvast loag med] cavh endihn metad laysr eibthe probe pin
pin holder is made of an electrically insulative

matleddeal ; the nounting portions of the at |east one

metal signal pin and the at |east one netal grounding

pin are 5 respectively adhered to the at |east one

netal core and the nmetal |ayer on the probe pin

hol der. 55. THeecandlatvdritgpecrobey mectpnisineasniamad irs olaars 4, wherein the
claimed in claim4, wherein the probe pin holder

CONR6beSEHiS HIQRF Quifplidey asgrofmiieg smfiee ofadanfehedeati@il |cpnductive
conductive 10 nmetal material; the netal |ayer of the

10 an&al SsteRsl; ten@e@anthybhef e traasission dineednal thgrao leasli orgp metal
pin are electrically connected to the grounding

surdra@eingf pih hee Pleicaldi ConnBatdl @y the- groundldpesurface of the probe pin
cantil ever-type probe nmechanismas clainmed in claima1l,
wheiofiep the 15 transmission line has an axial length

about equal to the length of the at | east one netal

signal pin and the at | east one netal grounding pin.

6. The cantilever-type probe mechanism as claimed in claim 1, wherein the
15 fransmission line has an axial length about equal to the length of the at least one metal

signal pin and the at least one metal grounding pin.

7. The cantilever-type probe mechanism as claimed in claim 1, comprising
two said metal signal pins; wherein the transmission line comprises two said metal
20 cores which are spaced from each other, spacedly surrounded by the metal layer and

respectively electrically connected with the two metal signal pins.

8. The cantilever-type probe mechanism as claimed in claim 7, wherein the
transmission line is used to transmit differential signal-pair.

25
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7. The cantil ever-type probe nechanismas clained in
claim1, conprising two said netal signal pins;

wherein the transmi ssion line conprises two said netal

20 cores which are spaced from each other, spacedly
surrounded by the netal |ayer and respectively . o
el ect ri cal% Jhe samideveetypaiprdbethechenipm e cckimed En@pinpy.reomprising
8. The cantil ever-type probe nechanismas clainmed in

cl atwn Fid mhtel gownditgping sl tbertvesingal growedingpinsag spasedly arranged
transmt differential signal-pair. 25 13 9. The

canti tiweseles ofthe tyor mwbtel sigwhpimé.sm as clainmed in claim7,
conprising two said netal grounding pins and the two

nmetal grounding pins are spacedly arranged at two

sides of the two netal signal pins. 5 10. A nethod of

aki ng a Hoghk fretiepdent ynakanyt k| kigefreqygpey praotiievardynd, probe card,
conprising the steps of: a) preparing a circuit board

def compriyirg thopeswif ace, a bottom surface opposite to

the top surface, an inner probing zone, and outer

testing zapprepatingaiuidingoiridefiming n toppruofatcayg boome sutfive opposite
i nner probing zone on the top surface being

el eptthé el dyfacpanaatestobiag 26na akdsiternattinigrond otrounding the inner
transmtting test signals fromthe test machine to the

I NNBXobiRE @bhd) Ghe i@MAProbllle B0 Bh tHRGoRsyRfa0bBeing BletttitaBrconitected to
the bottom surface of the circuit board around the

10NNE fesPmadNiIoZ BARmiihg st ABGAINGoR tht tesBinhéhineoth the inner probing
transm ssion |lines around the probe pin holder, the

15 fgnensm ssion |lines each conprising at |east one

nmetal core for transmitting the test signals fromthe

test machppgoudtitth fpfBE din hader orf 9@ XWobysustast SPMe &etyit board
surroundi ng the

around the inner probing zone;
¢) arranging a plurality of transmission lines aroﬁnd the probe pin holder, the
15 transmission lines each comprising at least one metal core for transmitting the test
signals from the test machine, and a metal layer coaxially and spacedly surrounding the
at least one metal core and electrically connected to grounding potential;
d) preparing a plurality of metal pins having a length about equal to the
distance between a center of the circuit board and the probe pin holder, the metal pins
20 each having a mounting portion at one end thereof and mounted to the probe pin holder
and a probing tip bent at the other end thereof;
€) connecting each metal core of each of the transmission lines to the
mounting portion of one respective metal pin of the metal pins so that the associated
metal pin forms a signal pin; and

25 f) defining the metal pin adjacent to each said signal pin to be a grounding
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at | east one netal core and electrically connected to
groundi ng potential; d) preparing a plurality of netal

pi ns having a | ength about equal to the distance

between a center of the circuit board and the probe

pin holder, the nmetal pins 20 each having a nountjng.

por pin@nd glectondlyerodnecting thsfmemmingrpertioe af eashspid gyuppiag pin to the
pin holder and a probing tip bent at the other end

t hemeweflaye) connecting each netal core of each of the
transm ssion lines to the nounting portion of one
respective netal pin of the netal pins so that the
associated netal pin forns a signal pin; and 25 0

def i ni ng fheThensthodi s eldjradeint clion déc whseeind thsi greke pin holder
pin to be a grounding 14 pin and electrically

6 onineloti¢srgmetabgromiditd sugfapgahd e gréundangtpis & deani@iindommgeted to
pinto the netal layer. 11. The nethod as clainmed in

cl athenik) lawbrah@ugh the enapdl @henging sirddcd er stefbf)i ncl udes a

metal grounding surface, and the grounding pin is
electrically connected to the netal |ayer through the
netal grounding surface in step f). 12. The nethod as

cl ai med i m2.clmrimetildd asdisifred fn elaih 1 5 avttrgin eathcaitggrpemling pin is
Is arranged between each two adjacent signal pins in

St efrahged bkBveka eacht® oi@fabad sighal phiimgep Hn cl ai m 10,

wherei n each said transm ssion line conprises two

1gaid netal cores spaced with each ot her and

respectively electrically connected to two said

si gnal pi s THR nSdiel 8)claihdd in claim 10, wherein each said transmission line

comprises two said metal cores spaced with each other and respectively electrically

connected to two said signal pins in step ¢).
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