1 DESCRI PTI ON PARALLELI SM ADJUSTI NG MECHANI SM OF PROBE CARD 5 TECHNI CAL

FI ELD [ 0001] The present invention relates to a parallelismadjusting
mechani sm of a probe card that adjusts a parallelismof the probe card for
el ectrically connecting a wafer as a te bject and a circuitry for
generating a 10 signal for a test. BACK%ROUND ART [0002] In a sem conduct or
manuf acturing process, an electric characteristic test such as a
conductivity test is performed to dESEELT @8 ective product by bringing
probes 15 havi ng conductivity (conductive probes) into contact with a wafer
before dicing (WT: Wafer Level Test). When this WT is perforned, to
transfer a signal PRGAIAERESM 7O IISE NG eFCHANISobe e afkebHEnelARD ng a | arge
nunber of probes is used. In the WT, the probes are individually brought
into 20 contact with each of dies on the wafer while the dies are scanned

by the proheceardarHowever, because several hundreds to several ten
t housands dies are formed on the wafer, it takes considerable tine to test

one wafer. [PR®d]) an iTher ®assant thesidmodr rofl adicss teauws & i lghelri sgost .
25 00031 T0 30k e ;e vRIARNSIR, Ofr LR WL LeePtiY. Aletiod, called PULT
est s

(Ful | wafer evel 6 uSed N WACER sever & Std?reds to several
ten thousap@xaﬂﬂ@besmabé mabl@be%ebﬁr@rﬁughbMdﬁﬂrﬂﬁﬂﬂkyﬂchddtﬁtﬂgC& at
| east a quarter to a half dies on a wafer (for exanple, see 30 Patent

docurent 1Y25fE Accdr &eecfltyo JErg eRE Br Gﬁéf§uilr?tré’ doHt &anEHAHT et r ode

pads ofotheiwaber rotrhizs th@thod requires technol ogi es for maintaining
positional accuracy of tips of probes by accurately keeping the parallelism
or 2 BACKGROUND ART

(00627 In a semiconductor manufacturing process, an
electric characteristic test such as a conductivity test is
performed to detect a defective product by bringing probes

15 having conductivity (conductive probes) into contact with a
wafer before dicing (WLT: Wafer Level Test). When this WLT
is performed, to transfer a signal for a test to the wafer,
a probe card including a large number of probes is used.

In the WLT, the probes are individually brought into

20 contact with each of dies on the wafer while the dies are
scanned by the probe card. However, because several
hundreds to several ten thousands dies are formed on the
wafer, it takes considerable time to test one wafer. Thus,
an increase in the number of dies causes higher cost.

25 [0003] To solve the problems of the WLT, recently, a
method called FWLT {(Full Wafer Level Test) is also used in
which several hundreds to several ten thousands probes are
collectively brought into contact with all or at least a
quarter to a half of dies on a wafer (for example, see

30 Patent document 1). To accurately bring the probes into
contact with electrode pads on the wafer, this method
requires technologies for maintaining positional accuracy

of tips of probes by accurately keeping the parallelism or



the flatness of a probe card with respect to a surface of the wafer and for
hi ghly accurately aligning a wafer. [0004] Patent docunent 1: Japanese
transl ation No. 2001-524258 of PCT international application 5 D SCLOSURE
OF | NVENTI ON PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0005] I n the
conventional probe card, however, when the parallelismbetween a nounting

reference sur e robe card_ and t. wafer |s_|lost, there arises a
probl em 10 thfgggp?%%%%é%glogf gypfﬁeepcf%]bcgej “E:la(r%d e ﬁ%k b2 Drotfdrcsi o
uni f or m cont achewvé hiet hendveffcer hifB0O6d dherpredsent ignventa orefas been

hi dt I he e problens ipt convention t echnol o and it
iag :aﬁvgbj egt SB{PK?%L prZEgaex ntlpﬁ\?gﬁ??%%l f:o Ebsraa&?in&\éeat!ﬁ%?% q%Q%moISdij ust: ng

mechani sm of acpLebeszes dboicapuablietefndtisgiingppnabesikel d by a probe card
into uniform i, t ven if the parallelismbetween the
&7 ePeRsESkut o TSR

nounting refereé probe card and the wafer as a test
obj ect is | oSPROROEWEANS:HFCRLSEDVENGIBRABIVEMTIOR07] A paral | el i sm adj usti ng

mechani sm of 8 ge card according to an aspect of the present invention
'ncl udes a prdBECRhrd 151 61 GPRYCAC PR BIFTY o FprobBS" S Fot MRER! Fie
connecting a wakellabisn tesiveeh) Choamth iy Gidtettiehty &@Ffface for the
probe card and the wafer is lost, there arises a problem
10  that probes held by the probe card cannot be brought into
uniform contact with the wafer.
{00061 The present invention has been achieved to solve
the above problems in the conventional technology and it is
an object of the present invention to provide a parallelism
15 adjusting mechanism of a probe card capable of bringing
probes held by a probe card into uniform contact with a
wafer even if the parallelism between the mounting
reference surface for the probe card and the wafer as a
Lest object is lost.
20 MEANS FOR SCOLVING PROBLEM
[0007] A parallelism adjusting mechanism of a probe card
according to an aspect of the present invention includes a
probe card for holding a plurality of probes electrically
connecting a wafer as a test object and a circuitry for
25 generating a test signal; a prober for mounting thereon the
probe card; and an inclination changing unit that changes a
degree of inclination of the probe card with respect to a
mounting reference surface for the probe card to be mounted
on the prober to adjust a parallelism of the probe card
30  with respect to the wafer.

{00081 In the above invention, the prober may incliude a



25 generating a test signal; a prober for nounting thereon the probe card;
and an inclination changing unit that changes a degree of inclination of

the probe card with respect to a nounting,reference surface for the probe
card to be nmounted on the prober to adjust a parallelismof the probe card
30 with respect to the wafer. [0008]1n the above invention, the prober may

include a 3 frr%gg Hqgrrnr;pgr havi ng_a. |l ower ULsrL%raf ace ag{]t he npunting reference

surface; and & dock! g renbar that LPEST it erEsSed Sosf el Ha'S r ame menber

and t he probe redrdents dastenedahd théodkane meriber rhandi dais ta ridosst
surface in cl gse contact with a surface of the probe card, and the
Thel nati on cRSRYERG (1T iRl METESEHE AL WG oRENBaF Sui 1h JEGGEER €8 ¢ he
frame nenber. the009htha mdbeahowadi Auent i Divst hericaeki Natd Fs<hangiaag unit

may include at .l east _three adjusting screws which are. 10 arranged on a
ci rcunfer e%cewc%]‘tFl S‘?‘E:#aeceor? I enﬁgﬂ?? NG &ngn&:'gesh’i“fjajc“é’}t are fixed

a

a ci
to the frane miabetngoums haybeocrevaht edddkiddineabbloniperpendiccukar to the
nount i ng refer%ncg surface, and of which tips can cone into contact with a
second surfac&™8f TTHE® d6¢KISg nenber. 15[0010]1n the above invention,

recesses for qenbering rmayHee shokeedniant he degk fiﬁcﬂ?ﬂ@@for@tcxﬁ‘?%iih' ons
with which the tips of the adjusting screws cone into contact. 01I]In the

above inventi 85t Y prybetidendy iReFhde s reieshdrBef CHENE 1 i€ ower

surface asot hariBngéd neh 20 Jielenereensardace;ciandcacHoeks ngburRiher that is
i nterposed between the frame nmenber and the probe card, is fasteried to the

probe card, an8tARS'GE sTHHRCGE i AL 85 Etofthdte Mehitaee T9WaT $or face of

the frame nenmber beanshdhie iRCkhi a@&ia.eai&bwﬂ&dq@h&aﬂwéstﬂmn&ﬁ%hgg_
menber with respect to the 25 frame nenber. [0012]In the above I nventi on,
the inclinati RTERERMET rifaffice napdi AE| wicatt Ipsastrt Apre HHjustGmgescr ews

whi ch are with a second surface of the docking member.

15 (00101 In the above invention, recesses for centering
may be formed in the docking member at positions with which
the tips of the adjusting screws come into contact.

{0011] In the above invention, the prober may include a
frame member having a lower surface as the mounting

20 reference surface; and a docking member that is interposed
between the frame member and the probe card, is fastened to
the probe card, and has a surface in close contact with the
lower surface of the frame member, and the inclination
changing unit moves the docking member with respect to the

25 frame member.

[c012] In the above invention, the inclination changing
unit may include at least three adjusting screws which are
arranged on a circumference of a circle on the mounting

reference surface, and are fixed to the docking member so

30  as to be movable in a direction perpendicular to the
mounting reference surface, and of which tips can come into
contact with a surface of the probe card.

f0013] In the above invention, recesses for centering



arranged on a circunference of a circle on the nounting reference surface,
and are fixed to the docking nenber so 30 as to be novable in a direction
per pendi cular to the nmounting reference surface, and of which tips can cone
into contact with a surface of the probe card. [0013]1n the above

i nvention, recesses for centering 4 may be forned at positions of the
probe card with which the tips of the adjusting screws cone into contact.

[ 0014] | n t e Yabevdarmeehtitopo stiie cprsolodr tiney rindleude m pridive whdrah Hdlader on

whi ch a part, of rface of .the probe 5 card aqn a side of the probes that
prot r ude igjﬁ%hﬁﬁé %etﬁég%gﬁﬁfﬁ%jxgﬁ?ﬁbégnﬁéi % KESUtT ng ref erence

surface, ardoilkg i nclinnaticoreRandirR@ritiidn , My daetdie prohbecarde W th
respect to the probe card hol der. [0015]1n the above invention, the probe
card may 1E5RE Gd& Ca MRilaaty cdubdticlt @ tRgtt iHeludey MG feltded mxade y
connect § ng t:her RrOBes 1 4ad J:Nq 1ol La LY +1and J-Jigldord Re JrRmmer fhat is
nmounted on the wiring substrate to reinforce’the wring substrat'e, and the
i ncli nati omoshdrigionguafiatce elindes et dosmstirtchresef cadirust isng Sorewsavhi ch
are arrange 15 o rcunference of.%:circle on the no ”tiQ%§ ef erence
n

Surface. andandtiRed FromE Bt Lo o grofe O B RO b B o be

movabl e i n rasfiecticoneerpend ¢dar Ho ddre nounting reference surface, and
of which tips can conme into contact with a bottom of the reinforcing

menber . 20[[081611 n t H& dB6vebarerdtivemt idie itits iMetorr TG hg unit may
i ncl U?T?O at ;leasty t hr %ﬂg{dg%})drl]) > rsacgeev{ﬁiavl\ih'i%]?fc?esarvgﬂl@sede}p@cgpleca ]|“¥<ed

circunference of the cir e nmounting reference surface, are

froma topcsunkatanaf tihke pprodles card e asi tonberyovabd ea irethnodi 1egt i on
25 perpendicgkﬁg to the nmounting reference_surfacigsand can cone into
contact wi fFRE itiTg MU ECe Bt e "priode it Hot idertO ard R EeesRes

for centerithg M@YiRe R Ale POS{d i1ans i%ii%mwtéﬁ%@m%q%wth whi ch
tips of the adjusting screws cone into contact. 30[0017]1n the above
i nvent i on, ifigd Usiesh@ tcdred sy hriare lafier st MY | g b sl atle atatarnahoekes

o FLeCt SLLLSAIRRLIR L0, PLObeER, P bhe GLLRMAL Yo B Rit oo
surface, and are fixed from a bottom of the probe card
helder so as to be movable in a direction perpendicular to
the mounting reference surface, and of which tips can come
into contact with a bottom of the reinforcing member.

20 [0016] In the above invention, the inclination changing
unit may include at least three adjusting screws which are
arranged on the circumference of the circle on the mounting
reference surface, are fixed from a top surface of the
probe card sc as to be movable in the direction

25 perpendicular to the mounting reference surface, and can
come into contact with the mounting surface of the probe
card holder, and recesses for centering may be formed at
positions on the mounting surface with which tips of the
adjusting screws come into contact.

30 [0017] In the above invention, the probe card may
include a wiring substrate that includes wires electrically
connecting the probes and the circuitry; and a reinforcing

member that is mounted on the wiring substrate to reinforce



5 the wiring substrate, and the inclination changing unit may include at

| east three fastening screws which are arranged on the circunference of the
circle on the nounting reference surface, and are fixed froma top surface
of the 5 reinforcing nenber so as to be novable in the direction

perpendi cul ar to the mounting referencesurface; and a plurality of post
menbers that penetrate the wiring substrate in its thickness direction and
are buri ed tthiremeim nghawe s& radieghtaridarger ithdn ntzie drhicdhlamessigofurtite medy i ng

10 substrat.e, .and can,screw,the fastening screws thereinto, respectively,
the pl ural i'ty 188 1r‘?§‘r§%e|ti“rier(?clafts?ﬂ’i%ﬁ§1 £ TS P LY it g dﬁrf]?aéﬁ‘gé?ﬂ
hei ghts. ERRECHh:Ok i Hllarm:NVENELON f{ QL8] Ehe: 1Rara] leld siadiist i ng mechani sm

of the probe 15 card according to thesfpresent i nvention includes the
i ncl i nati of SdR&RGICEy St cehatichatged ‘Fafedréed of GHake|9uididasn «of atie probe

card wih heseachdad BeRNUGd Sleranas sifacs dfd ha g, on whi ch

to adjust a parallelismof the probe card that
20 hol ds applimpealditcylefr groldés fwnrediect Medadan@ormacdctdary tdred vaf er as a

test object .and .t.he circuitry for generating a signal for. a test. Thus,
even if t h&PErditd CHik o B &giﬁﬁiﬂ?g“‘erteﬁaé’rgee St for the
probe card samg tihe maker 1as the esls obilcich |asd atderahesciheldipy the

25 probe card can be brought into uniformcontact with the wafer. BRIEF
DESCRI PTI ORECE BRERRENES [100DS] Kihgr thearitdiickness off ddreamiofinthe structure

of a rallelism_adj in chani s f_a prob rd.,according 30 to a
first %%bo%?lrkr%r?tr%gfe’t ﬁglgiplrée%éler#ri%ﬁvvgn 5 ofr;gsoce[rﬁirgg ﬁrﬁg—'?sgfjﬁ}beﬁesl% ?’op Vi ew
of the struetspeetdfvensl, evant qantaldf-a ff ahert fdrlger8]ifkdhdidd Soesdi agram
for explaining a function of 6 an adjusting screw used in the first

enmbodi ment he peddent diifehadn hisy:®4] Fig. 4 is a diagramof the

structure @frrcpapg el sipadi-ushi ng nmechani sm of a probe card according
[G0181 The parallelism adjusting mechanism of the probe

15 card according to the present invention includes the
inclination changing unit that changes a degree of
inclination of the probe card with respect to the mounting
reference surface of the prober on which the probe card is
mounted, to adjust a parallelism of the probe card that

20  holds a plurality of probes for electrically connecting the
wafer as a test object and the circuitry for generating a
signal for a test. Thus, even if the parallelism between
the mounting reference surface for the probe card and the
wafer as the test object is lost, the probes held by the

25 probe card can be brought into uniform contact with the
wafer,

BRIEF DESCRIPTICN OF DRAWINGS
[0019] [Fig. 1] Fig. 1 is a diagram of the structure of
a parallelism adjusting mechanism ¢f a probe card according

30 to a first embodiment of the present invention.

[Fig. 2] Fig. 2 is a top view of the structure of relevant
part of a prober.

[Fig. 3] Fig. 3 is a diagram for explaining a function of



5 to a second enbodi nent of the present invention. [Fig. 5] Fig. 5is a

di agram of the structure of a parallelism adjusting nechani smof a probe
card according to a third enbodi nent of the present invention. [ Fig. 6]
Fig. 6 is a diagramfor explaining a function of 10 an adjusting screw used
in the third enbodi nent of the present invention. [Fig. 7] Fig. 7 is a

di agram of the structure of a parallelism adjusting nechani smof a probe
card accor @imgdjosd ifrgu sty eenbedidremt tdfe tthe gir egdmtdiimrentafohel 5[ Fi g, 8]
Fig. 8 is a_di agram of the structure of a parallelismadjusting nechani sm
of a probe ¢ dcddrEid X0 a fifth enbodi ment of the present invention.

[Fig. 9] Fiigi iag ardicagrams or exrjainidi tad Wicticanef « post menber
used in the fifth enbodi ment of the present 20 invention. EXPLANATI ONS OF
LETTERS ORPRUVERALS F0G20[Eiride rechenisty o1 ¢ WALy Sulsstaagindl, 13,

%ﬁ,ol ér:]gl 2&%{33 %%léég#@gwgi&%%gﬁﬁ%%%feﬁf aig?qu{fi‘,ﬁrﬁ%;g?gn?ﬁgdscr ew
22, 24, 25,[F2&.adjlustiiing scriewaBBaafram of the structure of a

parallelism adjusting mechanism of a probe card according

to a third embodiment of the present invention.

[Fig. 6] Fig. 6 is a diagram for explaining a function of

10  an adjusting screw used in the third embodiment of the
present invention,

[Fig. 7] Fig. 7 is a diagram of the structure of a
parallelism adjusting mechanism of a probe cardAaccording
to a fourth embodiment of the present invention.

15 [Fig. 8] Fig. 8 is a diagram of the structure of a
parallelism adjusting mechanism of a probe card according
to a fifth embodiment of the present invention.

[Fig. 91 Fig. 9 is a diagram for explaining a function of
a post member used in the fifth emboediment of the present
20 invention.
EXPLANATIONS OF LETTERS OR NUMERALS
[0020] 1 probe
, 12, 14, 16 wiring substrate
, 11, 13, 15, 17 reinforcing member
25 interposer

space transformer

holding member
leaf spring

30 male connector

2
3
4
5
6 probe head
7
8
9
21, 23, 27 fastening screw
22, 24, 25, 26 adijusting screw

31 wafer



7 51connection term nal 61, 62post nmenber 101, 102, 103, 104, 105 probe
card 111, 121, 141, 151, 161, 171, 212, 213, 232, 322, 411, 421, 5 422
hol e portion 201, 202, 203, 204, 205 prober 211, 231 frame nmenber 211la,
23laout er peripheral portion 211b, 231bc§ntral portion 10 211c coupling
portion 221 support nenber 301, 302, 303, 304 probe card hol der 30l1la, 302a,
303a, 304anmain plate portion 311, 321, 331, 341 hollow portion 15 332
recess 401,5402 dovkénigioenbernb@ilt ermi nal seat 611, 621 concave portion

6l, 62 post member
101, 162, 103, 104, 105 prcbe card
111, 121, 141, 151, 161, 171, 212, 213, 232, 322, 411, 421,
5 422 hole portion
201, 202, 203, 204, 205 prober
211, 231 frame member
21la, 23la outer peripheral portion
211b, 231b central portion
10 Z1llc coupling portion
221 support member
301, 302, 303, 304 probe card holder
301la, 302a, 303a, 304a main plate portion
311, 321, 331, 341 hollow portion
15 332 recess
401, 402 docking member
501 terminal seat
611, 621 concave portion
701 wafer chuck
20 51, S5 mounting reference surface
BEST MODE (S8) FOR CARRYING OUT THE INVENTION
[0021] Best modes for carrying out the present invention
(hereinafter, "embodiments") are explained below with
reference to the accompanying drawings. It should be noted
25 that the drawings are schematic and a relation between the
thickness and width of each portion, a ratio of the
thicknesses of the respective portions and the like are
different from realistic ones. It goes without saying that
the drawings depict some portions as having different
30  relations and ratios of dimensions.
[0022] First Embodiment
Fig. 1 is & cross section of the structure of a

parallelism adjusting mechanism of a probe card according



701 wafer chuck 20 SI, S2nounting reference surface BEST MODE(S) FOR

CARRYlI NG QUT THE | NVENTI ON [ 0021] Best nodes for carrying out the present

invention (hereinafter, "enbodi nents") are explained below with reference

to the acconmpanyi ng draw ngs.

It should be noted 25 that the draw ngs are

schematic and a relation between the thi®ckness and width of each portion,
rati o of the thicknesses of the respective portions and the |ike are
di fferent ficom riealsitstamboonesntl o fgoes: wirdwauit Sawiargitdmt thiey driawi ngs

depi ct sone

di nensi ons.

portions as havinqﬁﬁjfferent 30 relations and ratios of

SHOYG2 3] BPSE EBSdifenttTEtg opges & e ddat i ek 1

a

structure eface par al l@hemuadiusidng nechanismof, aebeatand aceording 8
enbodi ment of the present invention. Fig. 1 shows a probe card

101 that h&@dés o §l wrcslbiary 26 probesich rdde mofoke condlictdve srtermtadd and

to a first

al so shgws

erforns an electri'c characteristic test for a wafer

as a test objfect 31 GB23) Rt olike-tstructure of the probe card 101 will
robe card 101 electrically connects the wafer 31 as a test

expl ai ned.
obj ect and

o
iﬁ?ﬁ’ﬂcui t Ay itatr Géneridted wra e sigiaridie £a%sti Olsihgl t he

4he ielevante part Of A prgher 201 on W & the, pr ape, card 101 i
Fﬁat 5 % Sracte & or A

nounted 5 an

31
be

probes 1, apddpoludes; a dirskpshapedwd ing %&h@éﬁ@sﬂ@aﬁlwaée&g}ﬂécgtﬁi {04 med

t hereon, a

connecibon

f .t i | t .f 15 th i r] bstrate 2,
t ransfor rrersqgntatr'nl:tf\%{ri :aﬁ stfegs(rjcrfg l{las 1 nqu?{%}?/atf rog?e\’\é[ L n%q%ej s:'“s%%ﬁhcg%? ed a({l %?}g"ﬁgh

rei nforcing nmenber 3 that Is nmounted on one si W ring
substrat e Yasd & piorcdesthehjiadthgrslbsteiat@r i ranhait eyposertds for

the interpaseiped vand ry probe haad 6 dihat visrdorfeehdéd ehei sk, a

15

20

25

30

reinforcing member 3 that is mounted on one side of the
wiring substrate 2 and reinforces the wiring substrate 2,
an interposer 4 for connection of the wires led out from
the wiring substrate 2, a space transformer 5 that
transforms an interval of the wires connected through the
interposer 4, and a probe head 6 that is formed in a disk
shape having a diameter smaller than that of the wiring
substrate 2 and stacked on the space transformer 5 to house
and hold the probes 1 according to a wiring pattern of the
wafer 31. The probe card 101 also includes a holding
member 7 that is fixed to the wiring substrate 2 and
collectively holds the interposer 4 and the space
transformer 5 in a stacked state, a leaf spring 8 that is
fixed to the holding member 7 and fixes an end of the probe
head 6, and a male connector 9 that electrically connects
the wiring substrate 2 and the circuitry for the test.
[0024] The wiring substrate 2 is formed by using an
insulating material such as Bakelite or epoxy resin. In
the wiring substrate 2, a wiring layer is three-
dimensionally formed by via-holes and the like. One ends
of the wires formed on the wiring substrate 2 are connected

to the male connector 9 and the other ends thereof are



shape having a dianeter smaller than that of the wiring substrate 2 and
stacked on the space transforner 5 to house 20 and hold the probes 1
according to a wiring pattern of the wafer 31. The probe card 101 al so

i ncludes a holding menber V that is fix to the wiring substrate 2 and
coll ectively holds the interposer 4 and Tthe space transforner 5 in a
stacked state, a leaf spring 8 that is 25 fixed to the hol ding nenber 7 and
fixes an erprofecitsl grobdicheath @ tardsf amlexr connetlt ors hdthad Ehactrical ly
connects t i rin ubstrate 2 and the circuitry for the test. _[0024] The
W ring subctral @ DR P I U0 B A B e e P A e e
Bakel i t e ortcepoxyplriest ohd ma3-dihe- Wi ng substrate 2, a wiring layer is

t hr ee- di nensj o%%eﬁl ly formed by via-holes and the |ike. One ends of the wires
formed on tHe4amr i ng Bibstedterrigre maamct edt ¥ of Ve dale & ohbhektor 9 and

e ot ner  Ultkod NRILAla AL n ) CANNRRIELL 0. 18, SPALE LEANSTOf MBLe Srall |8

noted that only a part of the wires are sc
sinplify tHerdestrdptd ompwd@025]THe reimforcimyg menber 3 is feshededn a

di sk 5 shape, and has .a .hollqw portion capabl e of exposin he. nal
connect or %%upawanfa&enﬁ?el roe]% ﬁf]cﬁgh}??gr rSER 2 e%flilr?e b %l%?gri al of
hi gh har dnesisisiuain, asstad Wl d£s fdmished al U umasiai ol ess stegk, an invar

material, a Kovar material (registered trademark), or dural umn.
10[ 0026] Th&dTfteriPposere dl § ke vest gcrdenar thi ropl deakimbe: As the interposer

4, forigxam®g@ny PO, € Us ' [ ' of, t hrough
hol es are P@rrre in a aglgﬁjr%ﬁpg%éa]{) %;%gd%#h? orﬁgx%rrﬁieﬁ?aér%%%? nsa%‘ig%e‘
ceram cs ardd extensittdmpoonnelt i furr tetanmad s aie Passedet hr oaghot hesds

t hrough holes. .One ends of the connection termnals are in _contact with
el ectrode pléblquﬁfcef} e Fg‘p}gcael:’tq}%r%‘é] HETU S difeft $he? 0F hEP FBRds B hdredfcare in
contact Wi trniedrecir adgidads, fo:.t @aa\%g%i@,g RAOSI 8 AL o 2ce£f£1ﬁi@§n9§ﬁt' 020

0 a

termnal in this case may be formed of a coil spring around whic
conduct i ve Sigtesriidile scoman;ior tayrbe foraed passedhtarough the

15  through holes. One ends of the connecticn terminals are in
contact with electrode pads of the space transformer 5 and
the other ends thereof are in contact with electrode pads
of the wiring substrate 2. The connection terminal in *this
case may be formed of a coil spring around which a

20 conductive material is wound, or may be formed in such a
manner that pin-type conductive connection members are
fixed to both ends of a conductive spring. It is noted
that as the interposer 4, any component having a thin-film
base material made of an insulating material such as

25 polyimide and having a plurality of leaf-spring type
connection terminals formed in a cantilever shape disposed
on both sides of the base material may be used.
Alternatively, pressure conductive rubber, in which metal
particles are arranged in a thickness direction in sheeted

30  silicone rubber, may be used as the interposer 4.

T0027] In the space transformer 5, a wiring layer in the
inside, as in the wiring substrate 2, is three-

dimensionally formed by via~holes and the like. The space



manner that pin-type conductive connection nmenbers are fixed to both ends
of a conductive spring. It is noted that as the interposer 4, any conponent
having a thin-filmbase naterial nade of an insulating material such as 25
polyi mi de and having a plurality of Ieaabspring type connection termnals
formed in a cantil ever shape di sposed on~“both sides of the base materi al
may be used. Alternatively, pressure conductive rubber, in which netal
particl es arerasfamnged 5 hae tdhickniss: divtedtdron a nlgheeted:E0t silticone

rubber, may_be used as the interposer 4. [0027]In the space transformer 5,
aowiring | aYE THGRETHe Ml deld o CHED 1 iy 'SUSET e ShqRe . Such
t hree- di nensi gnadd v fordmd-hyr v arholese and, theshikeindheasdace) dubn

transformer 5 has a surface substantially congruent with the interposer 4
and is formed 3 s i GeHRes shape bk hat spbece anrdmstar nekaBsiacl udes an

UL ong ARIANA SHOL ARG I CALANLES iaeed ARotn IRLEe L LB &0 0

plays a 5 function @ cin erence between the coefficient of

t hermal expansilonrmefl tdwp proben he@do it gntblidenhcnef ¢ i enenthof ther nal
expansion of the wiring substrate 2. [0028] The probe head 6 is fornmed in a
di sk shape‘ﬁﬁﬁgaﬁl%ﬂ?i%édT Ty rieitiet ko LR@]ééec%%%h?%ss%mﬁt¥§t?o¥ned o)
10 that a plagadjity ofnd hiuah hole pord i ansyderi Hoyshngy t fieapE ohe§e 1
penetrate the probe head 6 in the thickness direction according to the

ar r angementofofart hensiafarirsy  nater ruhberclands apevanangeneat 1 patvenadosot he

pr obes hqus i n.the probe d 6 ar cided accordin t he %5 nunber
of semléon ucatecgra c%}iuprsa Jb?ﬁeodgsﬁlﬁ%%&vé?%re 3{10%%%10%% g?lﬁg}ﬁégg%fﬁ? 1é’l’?tern of

the el ectragdeipads. dwafetexardl e wheshd he=y@f eridlrhaviRgecandkanmet er of 8
i nches (about 200 millineters) is a test object, several hundreds. to
several thSUgEfdsl Pt oHe 10 b5 e Hecel a5 ok heChafe BaTREVERg 20 a

dareer O AALEE 004 SO0 BUILIEISHE)els 3L 8k ph 136veral

housed in the probe head 6 are decided according to the

15 number of semiconductor chips formed in the wafer 31 and an
arrangement pattern of the electrode pads. For example,
when the wafer 31 having a diameter of 8 inches {about 200
millimeters) is a test object, several hundreds to several
thousands probes 1 are necessary. When the wafer 31 having

20 a diameter of 12 inches (about 300 millimeters) is a test
object, several thousands to several ten thousands probes 1
are necessary.
[0029] The probes 1 housed by the probe head 6 are
housed and held in the probe head 6 so that the tips on one

25 side of the probes protrude according to the arrangement
pattern of the electrode pads of the wafer 31 placed on a
wafer chuck 701. The protruding tips of the probes 1 come
into contact with surfaces of the electrode pads of the
wafer 31 with predetermined pressure from a vertical

30 direction. The probes 1 are formed in a fine needle shape
and are extensibly and resiliently biased in its
longitudinal direction. Any one of conventionally known

probes can be used as the probes 1.



[ 0029] The probes 1 housed by the probe head 6 are housed and held in the
probe head 6 so that the tips on one 25 side of the probes protrude
according to the arrangenent pattern of the el ectrode pads of the wafer 31
pl aced on a wafer chuck 701. The protrug'ng tips of the probes 1 cone into
contact with surfaces of the el ectrode ds of the wafer 31 with
predeterm ned pressure froma vertical 30 direction. The probes 1 are
formed in dX3E needlle: shapk randuarte: Xt ensiflyrahd F edid issmtd y bi ased in

its longitudinal. direction. y..one of conventionall nown. probes can be
used st it 252 st e o iy HemEe e & Fhe ol (e sane
material as thatlf ddve @i nfrongd ingh meted: 3% kand i ehpsies: a1 hold omwportion

in which the stacked interposer 4 and the space transformer 5 can be hel d.
The hol di nFRFEIfHET TP FILIF, Xed-aTd Rhd1am G i ngf subst k@t nqfdy g Sckews (not

shown) gr tdhe. dd 1. 5he, | i s, fo f - € i
mat eri al such asIﬂ%hot[s%%gglrbl?ggnzsggss%g%ﬂn%]gzsglés%}eilg,é?(;érlﬂ e(r%i%%&%:%gp%%, IS
formed i n d&hehilnikannul ar shape, and is 10 fastened to the hol di ng nmenber 7.

The | eaf sprj 8 uni.for resses near a_periphery of the surface of the
pr obe headpté)I ng it@eenm‘t%/arlg Tirethference ?Iﬁei_‘ﬂ% r&ets E?1Stbjf‘_3the Wi ring

substrate ZacHheref ongsh &S SHd @l Yo fosmimnidé gl st oad, i s-generated
in the probes 1 housed in 15 the probe head 6 and warp of the probe head 6

can t her ebY B prisvertatre,0082] fvanerh] & corltfekt orsn 9l af esliiBposeddr adi al | y
with respe enter ,of, 1. | L] sybsty.at e nd . f airs with
respecffi vecéaestrrt;eir%a&goﬁong: E%)rhsg]((%lo g\ﬁ]ﬁ%{}ﬁ 2+(;' i n@%d%agda?ng?ﬁgﬁg]rgber 201.
Term nal s ofmitfrermiat e oonnectofsr andod hiephenpl €F conpeshorsceose tnto

er to thereby establish electrical connection, between

cont act Wth%%% ,
t he probes Pf St rEing y ForeR bk ¢ estrCMBIarenfiett o FHERGHIAD t he
mal e connecisorg O ﬁ%ﬁ&%d@é@@te 2. Therefore, a substantially

uniform initial load is generated in the probes 1 housed in

15  the probe head 6 and warp of the probe head 6 can thereby
be prevented.

[0032] The male connectors 9 are disposed radially with
respect to the center of the wiring substrate 2 and form
palirs with respective female connectors (not shown)

20  included in the prober 201. Terminals of the male
connectors and the female connectors come into contact with
each other to thereby establish electrical connection
between the probes 1 and the circuitry for the test. As a
connector inciuding the male connectors 9 and the female

25 connectors, it is possible to apply a 4IF type connector.
If the ZIF type connector is applied, the probe card 101
and the testing device are hardly subiected to stress due
to connection even if the number of the probes 1 is large,
reliable electrical connection can be obtained, and

30 durability of the probe card 101 can be improved. The
arrangement positions of the male connectors 9 are not
necessarily limited to the above-mentioned ones. The

female connectors may be disposed on the wiring substrate 2.



25 connectors, it is possible to apply a ZIF type connector. If the ZIF
type connector is applied, the probe card 101 and the testing device are
hardly subjected to stress due to connection even if the nunber of the
probes 1 is large, reliable electrical G nnection can be obtained, and 30
durability of the probe card 101 can be“inproved. The arrangenent positions
of the male connectors 9 are not necessarily limted to the above-nenti oned
ones. The figal¥E conrectarsemale behaisposedand thel iiavingy stibstrate 2. 12

[ 0033] To assenbl.e the probe card 101 having the structure, when the wring
substrate f%%%t‘%re‘?'nf”%}ecri g et B, S e 'Efﬁeer%os © 4 S iheP Sphee

transf or mermdmbdhes priohe head b sands t hendodgh g nebero fnds es segyential ly
5 stacked on each other, it is nore preferable that the conponents are

mut ual | y pdsidhoonerdisi ngiipt ddied didd figeld gedides oni gt i $eIu¢00B4} Next, t he
truct f : ' | ai ned bel ow.
structuge ofi Jhe.d %r?\]/_%ﬂ%}} pt e %@%%@&Pﬁi t&&&%&@fﬁ{ﬂ%& el ow.

Fig. 21s atop view e prober IS noted lis a
cross sect iampaken: alang hine AEA pfs Fi gon@d Thiengriobede 20dninetiudes a
frame nenber 211 for fixing thereto the probe card 101 in the side of the
reinforcin§9ﬁ§%ﬁﬂ“¥§gef port nember 221 that supports the franme nember

211, and a prohe 15 qand: holiders@0icthat hel dse the bestomof:the probe card

101. The prober 201 is formed of netal such as stainless steel or alum num
and i ncl udexrabedi Al apleld b cicimbe Fenddpe 404 f aBiened 19 &heoprahewnmenber

211 andg,i nt e t he fra mepber. 211 and the.reinforcing nenber
3 of t 8 pfﬁ%gggbﬁgggﬁﬂﬁgg?fand{%lg% TRe %d%%a¥hel ‘fgrl%hﬁcﬁr9ai on whi ch
the wafer 3edtsiqul acecen Ty obeie 24 faf theg. | acl utes prdbeyezonit (not
shown) that, noves the wafer chuck 701 UP and down, an aligning unit (not

shown) t hat' M WifS ret et tHaRbbest 11 ahdt tRedafRPr %0 BRE ArebAt r ol

unit (not t I atl : r-201. The
frame nenbggngggm?%évggggggg%?€c€$gfﬁéu%%gﬁﬁ%f%bﬁgsggﬁggft?bn;2§%gggggt has

a di amet er msinilgin [132] drtger sbmpothat tloé fhened neémigesubsir aked2aoprohe probe
card 104, & SeMYA RO I P2 LEL DRs LD Senber hhe pal. as, Lhah,
The prober 201 is formed of metal such as stainless steel
or aluminum, and includes a disk-shaped docking menmber 401
fastened to the frame member 211 and interposed between the
frame member 211 and the reinforcing member 3 of the probe
20 card 101, and also includes the wafer chuck 701 on which
the wafer 31 is placed. The prober 201 further includes a
drive unit {(not shown) that moves the wafer chuck 701 up
and down, an aligning unit (not shown) that aligns between
the probes 1 and the wafer 31, and a control unit (not
25 shown) that controls operations of the prober 201.
[0035] The frame member 211 includes a circular outer
peripheral portion 21la that has a diameter slightly larger
than that of the wiring substrate 2 of the probe card 101,
a central portion 211b that has the center the same as that
30 of a circle formed by the outer peripheral portion 21la and
is formed in a disk shape having a surface area slightly
larger than an area of the docking member 401, and four

coupling portions 21lc that extend from an outer peripheral



30 of a circle formed by the outer peripheral portion 211a and is forned in
a di sk shape having a surface area slightly larger than an area of the
docki ng nenber 401, and four coupling portions 211c that extend from an
outer peripheral 13 direction of the central portion 211b to reach the
outer peripheral portion 211la and coupl St he outer peri pheral portion 21la
and the central portion 211b. [0036] Provided in the central portion 211b of
the franme Siimendeiror?2 Ll ithea dvalter porpd on 2122 panet s atdangh titee center of the
central portion 211b in the thickness direction. A screw thread (not shown)

into whi ch BEFESERhPUrieh 2 Forakhst @iy the dile Mehbeiendd and the

docki ng merherc 494 an e, crewedi s P Qvé dethi man, i nternal side face of
10 the hole portion 212. Four hole portions 213 are forned in the central

portion 211P®i0k he fHzaWE gadthbier 1219 eantoent rd T yigymikll i ef polset foaseon

t he sane ci é}?;‘gr C f ircle on t unting reference surface.Si. A
screw t rean( norf 2?&0\%1 a}?o?reo |Odret0 ?%h%la%ﬁp?%?%g%% rﬁ%i%éef% %{?[Jé %F t he
hol e porti dits: 2&htranid o aidirusii g serewe 22~ f oknadd ustiregt Bopar ahl el i sm of
the probe card 101 is screwed into the screw thread. [0037] The probe card

hol der 301 STl ddY &2 %mitH I B Borthlon Boled far RSt $Hi AT t BFhedi 3k shape

in which a ol low 20, Rt t4 EXPOS) f t be head
6 is formed in a st’t atlg%fﬂ}%(;l%ﬁ%%é ?Iﬁlee prob%fga%{g&l%l%éaﬁgg%ﬁﬁ%mﬁgﬂﬂtéﬁe

bot t om por t4®n @ thite skrdvwrp substrer eded chm be phaeedal [ 9088] Prowi déd in

t he central,.,portion of .the cking. 25 er_401.1is | e portion 411
penet rgg ngtlf ehocleentproaﬁtlpocﬂ ?ﬁoﬁr(] i %?%%%%f%k%%%gl%?? :%??OWFQA%E?‘@% tHr ead
(not shown)tHenteqenmvich ddve: f@astEmmg scriew Plagambenserewedats provided in

an internal side face of the hole portion 411. Wen the docking nmenber 401
and the fr&f@ifnbet el ¢ @Dl beorastenelde t s2achl bERBFerensef ast eni ng

21 i rewed jnt j I j 411
\Smﬁrg\r']v coalxisaalﬁic{l com’(riurpnitglaét gfow t ﬁle(gglf[ﬁéfo&? %Ir%%gt%ﬁ]?g%tggngfhg }gg%%f%dgnbers.

The adj ust itigresct eimc@2 sorvevedis nbooedddd ofn d4chhénhetreaporst Honga2a3 of
cont act owi (1 (HE b LT Atk F rEhbEr ABE D FhECaRudts ARG scr ew 22
i's nmovabl e aipwartd ranch qawwerdh i g 8 di fieet heppperpendi gyl a5 screwed
intec the screw thread,
[0037)] The probe card holder 301 includes a main plate
porfion 30la formed in a thin disk shape in which a hollow
20  portion 311 for exposing the surface of the probe head 6 is
formed in a state of holding the probe card 101 and on
which the bottom portion of the wiring substrate 2 can be
placed.
[0038] Provided in the central portion of the docking
25  member 401 is a hole portion 411 penetrating the central
portion in the thickness direction. A screw thread (not
shown) into which the fastening screw 21 can be screwed is
provided in an internal side face of fthe hole portion 411.
When the docking member 401 and the frame member 211 are to
30 be fastened to each other, the fastening screw 21 is
screwed into the hole portion 212 and the hole portion 411
which coaxially communicate with each other, to fasten the

both members. The adjusting screw 22 screwed into each of



5 to the mounting reference surface SI. The bottom of the docki ng nenber
401 and the top surface of the reinforcing nenber 3 of the probe card 101
are in close contact with each other with no space therebetween, and
therefore, the probe card 101 noves foll gw ng the novenent of the docking
10 nenber 401. [0039] The docki ng member 401 functions as a spacer for

adj usting the height of the tips of the probes 1. Specifically, the docking
menber 401 tes rep tchipgkress s @ thatf tite: pfobes dendorne 41t o cantacdd wed h t he

wafer 31 a 5 mopve a stroke and then the tips of the probes 1 reliably
brotr ude dauiirt Hitbm e BbrH GHAGTE (HIGT O o Uer 30100 0040] Next

the functi an.ofadde AdiiStddig & eV Mdd1 be Bxpl abned: Hel ow wif oo
reference to Fig. 3. In the first 20 enbodi nent, the adjusting screws 22

are turned % WOV tthemwar posid idngofrd hien adlj distealg: serever2xiiorlerd and
backwar d ore.iRuay d AR dpVer gl A i 8, 350 [ hatyyLhe doeky ng mpmber 401

is noved with respe rame” nmenber . to ‘change t gree of
i ncli nati ondafkitrhie Meopbed5 & favesciod ide socking aenbes “OInadd-1he
reinforcin nber. 3 with respect to the nounting reference surface Si for

t he probe G0 Vit G PIWPeIGRE ot e whE ot Rge et o bfWike docki ng

menber 401.cddh tdlirfe SeNSE Ad1e el ISt e 1SEHEYS, 22,35 e OF IEGL @5 @l east a
part of the 30 inclination changing unit. In the case of Fig. 3, by noving

t he adj ust ifgpPhst raaist 220 dowrives dfé i ewiend i gue epovémeplaraf | ehé stobeingen t he
nmounti ng refe ence urface Si as the bottomof the frane nenber 211 and the
docki ng nenber 15 401 is |ost. However, this would be no probl em because

what shoul d de3 &dj ustEde hes €k isg thenpear ad b el Fm:bebmeesns aa pkgaeeP passi ng
through the tip positions of the probes 1 and a plane W passing through the
surface of AhSleft Bie siskd gl 4)e ¥irssohotlkd PRaPea hoving amount Ah

of the docking. merery G0l noved by, & Nee gk HShh Noy, ST EWS), 2211 8:0nLYy about
several tens to several hundreds of “mcroneters ?n% WF0041T1§:|9. shows
t he case wherat tties frourbaslj Ustdmeg into contact with the wafer 31 and
15 move a stroke and then the tips of the probes 1 reliably
protrude downward from the bottom of the probe card holder
301.
[0040) Next, the function of the adjusting screw 22 will
be explained below with reference to Fig. 3. 1In the first
20  embodiment, the adjusting screws 22 are turned te move the
tip positions of the adiusting screws 22 forward and
backward or upward and downward in Fig. 3, so that the
docking member 401 is moved with respect to the frame
member 211, to change the degree of inclination of the top
25 surfaces of the docking member 401 and the reinforcing
member 3 with respect to the mounting reference surface S,
for the probe card 101 which is in clcse contact with the
bottom of the docking member 401. In this sense, the
adjusting screws 22 are formed as at least a part of the
30 inclination changing unit. In the case of Fig. 3, by
moving the adjusting screws 22 downward in the figure, the
parallelism between the mounting reference surface $, as

the bottom of the frame member 211 and the docking member



screws 22 are fixed allowng for the structure (four 10 coupling portions
211c) of the franme nenber 211. However, the nunber of adjusting screws 22
is generally required so as to formone plane by the tips of the adjusting
screws 22, and thus, three screws at m ninum shoul d sinply be provided.
Meanwhil e, if too many adjusting screws 22 are provided, it 15 becones
difficult to adjust the parallelismby changing the degree of inclination.
Ther ef ore, 4dbouts tlhrse. t dicsieveaad) ustingreacrews: 2 greobne prefesabl e to be

fixed to the fra er 211. Besides, the arrangenent, positions of the
ad) st i ng SEFENETEH A PNt THTEI TS tho Cied D0 bWp) Hihatk dhove, 2 and
thus, they fresimyak deteriimadias: Hequ ¢ ash depeiih ngr o eanditdons of
t hi cknesses, surface areas, and rigidities of the wiring substrate 2, the

rei nf or ci nGferfbdrlaBie theed sitigrpdgarough anee tdier Spae e f ramsfwrier 51 or the

i ke. 25[0042 t d - of | i nati f the docki 401 with
riasgect E'E 0 (tshéee i rjggn‘e ‘nggteglsﬁ riolstn%: 5 %?Pgﬁg%‘ﬂ“f‘g %fg‘%:‘bé{]g‘}}rhrgg%:{]&?l el ;Msm

of the prohe Gant Hkody 4@KiNG &N hyBge Nearudhend i psrofis the pLobhes, 1

with an imaging unit such as a canera and adjusting how the 30 adjusting
screws 22 areuti gieened. vhitle trefasréngl tloutdeedsage, nsordhatet e (gdegr ee of
inclinati onqqccgﬁ]be efficiently changed, which is nore preferred. [0043]Wth

the paralle adj ustihg METHAH sTHOfCItR WRerdrobe Eard adewvfding to the

first enbodjdmils ofo the PFEseNt, 1 et Of, ASt 8XPL 8l Nedy ADOY Ly L he _
parallelismof the probe card that holds the probes electrically connecting

the walér amumenegtonbjeet and:t hef cikeuf taye foemigene? At i ngHawsvsi gnal

i st ed, Therﬁore ovi di ng

f h he wafer is adj b
the 1ol s ndtiom BRkHgiHy bl 1 tHat CHERGESEE nes RGPRE b1 Y| APV REEToRCof The

probe card ad tiv riespecind @ 1dee unthage 184 e engee sunfaceinfy tbeepEober on
whi ch the probe card is nmounted, even if the parallelism 10 between the
nmount i ng r €& L sUFERS FOreher privbelBdr dsapdl gheifal érbasrrheidedt

ot Sl PR P et cocgcan Dec et e,
adj ustilhg 15 ddmee prabEsi col fast¢ cedonet | thanpd oz hi edbhsacbywechhAntyhegwafier, it
s pOSSim‘%éé&éf%lleﬁmﬁﬁﬁg§§ggic %ﬁgég%égéiséﬁgu%e%ﬁree to six
adjusting screws 22 are more preferable to be fixed to the
frame member 211. Besides, the arrangement positions of
the adjusting screws 22 are not limited to the case
20  explained above, and thus, they are simply determined as
required depending on conditions of thicknesses, surface
areas, and rigidities of the wiring substrate 2, the
reinforcing member 3, the interposer 4, and the space
transformer 5, or the like.
25 [0042] When the degree of inclination of the docking
member 401 with respect to the frame member 211 is to be
changed to adiust the parallelism of the probe card 101, by
taking an image near the tips of the probes 1 with an
imaging unit such as a camera and adjusting how the
30 adjusting screws 22 are tightened while referring to the
image, so that the degree of inclination can be efficiently

changed, which is more preferred.

[0043] With the parallelism adiusting mechanism of the



for the wafer wth high accuracy and high reliability. [0045] Further,
according to the first enbodi nent, because the positional accuracy of the
tips of the probes 20 is inproved, it is possible to mnimze fluctuation
of positions of the tips anong the probﬁg in their height direction, and
allow the strokes of all the probes to nearly constant, so that stable
contact resistance can be obtained. In addition, by naking the strokes of
all the 25 prxmmes:armhralqcotmhstgan:tq tappl iy exdessinee ozaﬁj Hroe gppegdnicul ar

probe can he elim nated, i ch p ents e essw dama the el ectrode
pads on the WAFErion @5 &34 e d ﬁlﬁ 1o‘zia-:‘lg‘r aﬁ o ofPEPRA el d in

a bondi ng wms:ma(ﬂmmﬁd%o&dwg;ﬁbééﬁeelé&%mygeefbm&stmg 30 a package,
and to prevent brakeage or the Iike of wires connected to the el ectrode

pads. [00481FSedorid ErffodiafdntobHiapt £nd Whalicigram ofy ther stenwrtateofaa
paral | ek erJTg]n adj ysti ’l%s’?%ac[ﬂ 5{8% & obtehec356%%43cogdr_gt 0%9 & second

enbodi nent %e present 1 nvention. A pro e car has a e portion

111 provi déthdmre fdre cant alovpatitigpntiof andaleimdorei nehavenbey drdi t heltat
rei nforces the vvlrlng substrate 5 2. The structure of the (E)robe card 102

except for Hoveeis gaﬁer?edjfpo‘rrﬁﬁrpei"slqrhé%at?%e At CHF t et r obe
card 101. [QQ4HA RiOhele 2R 1thaly U .S the prope-casd @%9@29?(%@ Nor

i ncludes a frane nmenber 231 for f|X|ng the probe 10 card 102 in the side of
t he rei nf ordiisd: riférﬁae?rome cearmi al dinskarstape o doc ki hot menbera4belismer posed

et oot e SRR, TR B8, AT ARG e, AL 102, and Lagfsped Lo, he
portion 1lhrpdme iwdfge a§ tfmi' neski no-hecteend redsdp e tboshbef hdegdocki ng
menber 402, and by screwi ng a
by the probe card can be brought into uniform contact with
the wafer,
[0044] According to the first embodiment, by adjusting
15  the probes so as to come in uniform contact with the wafer,
it is possible to realize an electric characteristic test
for the wafer with high accuracy and high reliability.
[0045] Further, according to the first embodiment,
because the positional accuracy of the tips of the probes
20 is improved, it is possible to minimize £luctuation of
pesitions of the tips among the probes in their height
direction, and allow the strokes of all the probes to be
nearly constant, so that stable contact resistance can be
obtained. In addition, by making the strokes of all the
25 probes nearly constant, applying excessive load to a
particular probe can be eliminated, which prevents
excessive damage to the electrode pads on the wafer. It is
also possible to prevent degradation of a yield in a
bonding process (wire bonding or the like) between dies and
30 a package, and to prevent brakeage or the like of wires
connected to the electrode pads.

[0046] Second Embodiment

Fig. 4 is a diagram of the structure of a parallelism



fastening screw 23 into these hole portions 111 and 421, the docki ng nmenber
402 and the reinforcing nenber 11 are fastened to each other. [0048] A
plurality of hole portions 422 are arranged at 20 centrally synmetric
positions in the docking nenber 402. Inl he second enbodi nent, the top
surface of the docking nenber 402 is in~close contact with a central
portion 231b of the frame nenber 231 with no space therebetween. In this
sense, it cahuealsonsaiahidratof e hollee portd onscd22i125 far ea aseamged at
centrally s ric positions on the sanme circunference of a.cjrcle on the
mount | g r ST BIGHIE AL T e S T e T EHCh I hUCrTaT ST {Hed Bt ¢ hese
hol e porti oNsh2? pSriai SCrem tdreathddofin shiownd e it 9] Whd £1 &achr of

adj usting screws 24 can be screwed, the adjusting screws 30 24 being a part
of the inclidtiorr eHantiMeunit ik %Hh%%c@%et%g‘ﬁ@él%@ swerinateon of

the reinforgcin nher r 2, M t egt ..t he
nount i ng reférgﬁg% SLN%%£%§%ﬁ$P$w§£ﬁ%%§%$ %?§$h% o?%égggt?%ﬂsgaéz 18 is
pref er abl y abyout-dAweei el shootsdm 1artlye t watdead i tisdt eobodheeptob§ 0049] The

tips of the adigs@{ng screws 24 are in contact with the top surface of the
rei nforci ng 11. 5 In the second enbodi nent, because the probe card

102 is fastpnedifo the gagkd g dembesit 402untbe-degrespef chngl ipation of the
probe card 102 with respect to the docking nmenber 402 is changed to enable

adj ust ment 'gfeenn par@lyddd s bfanhengiiobe ¢ak dfan2fbetogethherprobe card
102 10[1!05 moung %%gui{ hi.ehegr bel 202y ] 09591%?5985_n§&u'e1%b%9615ra”Ed”E”ber 231
ep 0 al 'y ni ca th

are ho ortions eac whi ch " coaxi co es” W each of the
hol e porti ahissid2hafed heoclooky ngemieabes 0202nnbepotbe peobecsatde102ains
mounted on the prober 202. Therefore, 15 even after the probe card 102 is
nount ed on]?%ﬁp%%cﬁﬁ% D CRuPEPRE petEi bhé 8rdt hashapadt FRgtBerBRE 24 are

caused to rpye; fagmar dy angh Hack ﬂé(?noézPp@@égiéﬂg%/ﬂ{?m%ﬁ@ﬁgcﬁﬂig! gitg from

the top surface of the frane ne 231, so that e degree of inclination
of the prob&¢draldqoniidn respeaon of 2Otvhe hvuAtingdr éhecbaceestrface S

can be,ghanged.; o 00PHERCl, SEINSIHER, QL 1B, PLRRe,§aLd, £02,8nd the

fastening screw 23 into these hole portions 111 and 421,
the docking member 402 and the reinforcing member 11 are
fastened to each other.
10048] A plurality of hole portions 422 are arranged at

20  centrally symmetric positions in the docking member 402,
In the second embodiment, the top surface of the docking
memper 402 is in close contact with a central portion 231b
of the frame member 231 with no space therebetween. In
this sense, 1t can be also said that the hole portions 422

25 are arranged at centrally symmetric positions on the same
circumference of a circle on the mounting reference surface
S:1. Provided in each internal side face of these hole
portions 422 is a screw thread (not shown) into which each
of adjusting screws 24 can be screwed, the adiusting screws

30 24 being a part of the inclinatiocn changing unit that
changes the degree of inclination of the reinforcing member
11 of the probe card 102 with respect to the mounting

reference surface %;. The number of the hole portions 422



prober 202 except for the above-explained portions are the sanme as each
structure of the probe card 101 and the prober 201 explained in the first
enbodi ment. 25 [0052] According to the second enbodi ment as expl ai ned above,
simlarly to the first enbodi ment, even_if the parallelismbetween the
mounting reference surface for the probéBCard and the wafer as the test
object is lost, the probes held by the probe card can be brought into

uni f or m 30 icontadie naittlly thewafterzed GA63]ikyr tdieti, 1 saacloorii nghd of 14t second
enbodi nent, prelimnary adjustnment can be perforned before the probe card

i s nount ed e&‘ﬁ’ﬁt SYober. 19 [0054] Third Enbodi nent Fig. 5is a

di agram of ftdue ot r uctiyee 1ofp A Pardld eldfmadi¢sidng.drechanism,of a probe
card according to a third enbodi ment of the present invention. A probe card
103 5 i ncl RS- af twivdi tiy Wb statatser iz am taf vikbre st ¢ or et e rreomh e antl a

rei nfor gi ng- renher for_reinforcing the wring substrat The probe
card 10% al%so i nclsueg]r%é,nc?heen(blon §e§gd§e%efa§{%ee tskbeg e (fb[?%ncg %C} @2 S%St he probe
head 6, thefdmldiay nenber doclandy thandeaflEpritige Segaeh ®f which 10 has
the same structure as that included in the probe card 101 as explained in
the first emyoditfENtOn [V0581A Brdercaus tHat™ Wount SR #e" prdbe’eard 103

thereon incldides, Rnehe card hol der, 302 ol ding d h&dsggéﬁxﬁ’é&hefo%hgﬁx&mbe

card 103 and a hol | ow pl at e-shaped term nal 15 seat havi ng a urality
of connect iv®T atleratiiral © B 1t chair day ecand ekd st bbee streicpurlee duerd ol @k asti c

force a.spring fromt upper, Si f the reinforcing nmenber 13 of the
pr obe ggrd3f8§x) Fﬁ%PéFlsﬁgaé%ﬁﬁg%fggﬁfterninals 51 are arranged at
posi tions oppused to Rephidal ity tofe 20- shechspser pagls {pethshewn) provi ded

on a facet on the wiring substrate 12 and connected to w res inside
t her eof . [ GUBEFHE probeadr ¢ hotidieth 30227 el Lidegorawal fa peateith each

of the hole portions 422 of the docking member 402 when the
probe card 102 is mounted on the prober 202. Therefore,

15 even after the probe card 102 is mounted on the prober 202,
the tip positions of the adjusting screws 24 are caused to
move forward and backward or upward and downward in Fig. 4
from the top surface of the frame member 231, so that the
degree of inclination of the probe card 102 with respect to

20 the mounting reference surface S; can be changed.

[0051] Each structure of the probe card 102 and the
prober 202 except for the above-explained porticns are the
same as each structure of the probe card 101 and the prober
201 explained in the first embodiment.

25 [0052] According to the second embodiment as explained
above, similarly to the first embodiment, even if the
parallelism between the mounting reference surface for the
probe card and the wafer as the test object is lost, the
probes held by the probe card can be brought into uniform

30 contact with the wafer.

[0053] Further, according to the second embodiment,
preliminary adijustment can be performed before the probe

card is mounted on the prober.



portion 302a forned in a thin disk shape in which a hollow portion 321 for
exposi ng the surface of the probe head 6 is 25 forned in a state of hol ding
the probe card 103 and on which the bottom portion of the wiring substrate
12 can be placed. The top surface of thg main plate portion 302a is a
nmounting reference surface S2 in the pr Ber 203. [ 0057] When t he probe card
103 is to be mounted on the 30 prober 203, the probe card 103 is placed on
the main pl gt®&4pprti orhBOPEMIode=pr obe card hol der 302, and then the
termnal seat 501 is pressed against the probe card %%g fromthe upper side

of the probe carttd03” t° 4 xAAHE P dble 50 Tar 193 t Wer 2t T $-bbBB} Edr ned

near a periphpiy: Ofq the-imi Pl & e ROrdp O 3028 &l o thenprabe, caf dr-fol der
302 are hole portions 322 penetrating the main plate portion 302a in the
t hi ckness Smrhodctdnn. o Formedog s helarven peri phedb ypodbe hea il ri ®g substrate

12 are hol e i ONs that_coaxially. onani ate W e, hol ortions
322 resgectjir\géeﬁlr@é%e%]‘f%%%l% o%‘gb%%éﬁo%fi%lp a"g%a]E %\r,:% %téé%r%%%rg%gﬁ hol der
302. These #rad en posinomnsc 322 mwatbdi2 1] Br e f ofdeds atc teqt tiad | widOngynmetric
positions on the same circunference of a circle on the nounting reference

surface S2.5Provitied 14 ealtt iR haf2sd db0t atbsof 1RESEehol @S portions 322
and 121 is @, screwdhread {nal, shown) ., apd.ad usti E‘H? SGLENE Ra:H0E

adj usting the paralleli'smof the probe card 103 are fixed 15 from fhe
bot t om si detlof hded probecrgasd hol ded F02. Leal t hierthird, esbodi nEnvhatso, the

nunber . of thhe at'ustin scre J:25 i s preferably about Qree to six,
0059 KExt T he At B rot 6] Sty Corenros Wt FbeSekBrarned bel ow
with reference 49 &tglabued Nid hend hifes20@pbedhagnt, the adjusting screws
25 are turned to nove the tipfositions of the adjusting screws 25 forward
and [0055] A prober 203 that mounts the probe card 103
thereon includes a probe card holder 302 holding the bottom
of the probe card 103 and a hollow plate-shaped terminal
15 seat 501 having a plurality of connection terminals 51 that
have an extensible structure due to elastic force of a
spring from the upper side of the reinforcing member 13 of
the probke card 103. Tips of the connection terminals 51
are arranged al positions cpposed to a plurality of
20 electrode pads (not shown) provided on a facet on the
wiring substrate 12 and connected to wires inside thereof.
[005¢] The probe card holder 302 includes a main plate
portion 302a formed in a thin disk shape in which a hollow
portion 321 for exposing the surface of the prcebe head ¢ is
25 formed in a state of heolding the probe card 103 and on
which the bottom portion of the wiring substrate 12 can be
placed. The top surface of the main plate portion 302a is
a mounting reference surface 5; in the prober 203.
[C0O57] When the probe card 103 is to be mounted on the
30  prober 203, the probe card 103 is placed on the main plate
portion 302a of the probe card holder 302, and then the
terminal seat 501 is pressed against the probe card 103

from the upper side of the probe card 103 to fix the probe



backward or upward and downward in Fig. 6, so that the probe card 103 is
noved with respect to the probe card hol der 302, to change the degree of
inclination of the 25 probe card 103 with respect to the nounting reference
surface S2 as a nounting surface of the probe card holder 302. In this
sense, the adjusting screws 25 are forméd as at |east a part of the
inclination changing unit. In the case of Fig. 6, by noving the adjusting
screws 25 upwar don 3 ddhe figure, the parallelismbetween the nounting
reference surface S2 of the probe card holder 302 and the bottom of the

wiring substt® 12 dfomipst prvde acdtdr MOBT% dlosthe Fovey &t 2 thiRe oA be
no problemppcayse what, 4, ke Al Adiust e help d S dhe parald el ism

bet ween a plane P passing through the tip positions of the probes 1 and a
pl ane W pagsimg: tairiough:tehenataf erl Ble (med ikirg.3®)a it tilse notiedkidat a

vertical mowving amunt AR of the probe card 103 5 noved by the adjusting
sor ews 35 50 Bbout’ Gavst di SERE T eV N TuhaY ds o T Koot er
(pm . [006Qdustihe-d hix dienbodidest tdies tiermaad t sesdx 60 ¢ hat presses the
probe card 103 fromthe upper side of the probe card 103 can be repl aced

with a conmsgtBisedie Witho-hhielasiorisiond atdy ToSReetFTe5Y wrdodi rr]?nt,
ot “the v 178" SUBLLTate 121 0063 Wt (Mo Bar AT I s dj LSt 7o hechan: om

of the prolihesar haoe gradithigori=o 32 drid rik erdodi fremtedfat heeprtesehy 15

i nvention as expl ai ned above, the parallelismof the probe_card, that hol ds
ho: pr bos B T I3 O (g S her T 6 LM H et Ob) et L5t he

circuitry for gRhefAldh@ sdeandors@-t8sd 4,5 adjusiedq Therafare, by
providing the inclination changing unit that changes the degree of 20
i nclinati onrgfenrhel pricke bard of thesspeete totheompudif ngnd el 2k ehied

o e O S DI I LT R G ", SeBpl! the
the waf er asifihe ifrestriobj@ctal Selosth, of hehpriobase hekddbyosherpr obgegard can
25 be PLoUghlm ik Bot o Side 0F A ordle YL 2E nL 038R 58yt N Eppd! et
third embodiment also, the number of the adiusting screws
25 is preferably about three to six.
[0059] Next, the function of the adjusting screw 25 wilil
be explained below with reference to Fig. 6. In the third
20  embodiment, the adjusting screws 25 are turned to move the
tip positions of the adjusting screws 25 forward and
backward or upward and downward in Fig. 6, so that the
probe card 103 is moved with respect to the probe card
holder 302, to change the degree of inclination of the
25 probe card 103 with respect to the mounting reference
surface S; as a mounting surface of the probe card holder
302, 1In this sense, the adjusting screws 25 are formed as
at least a part of the inclination changing unit. In the
case of Fig. 6, by moving the adjusting screws 25 upward in
30 the figure, the parallelism between the mounting reference
surface &, of the probe card holder 302 and the bottom of
the wiring substrate 12 of the probe card 103 is lost.

However, this would be no problem because what should be



Fig. 7 is a diagramof the structure of a parallelism adjusting nechanism
of a probe card according to a fourth enbodi nent of the present invention.
A probe card 104 30 includes a wiring substrate 14 with wires forned

t hereon, and a reinforcing nmenber 15 for reinforcing the wiring substrate
14. Forned near a periphery of the vviriﬁé; substrate 14 are a plurality of
hol e portions 141 22 penetrating the substrate in the thickness direction.
Formed al soadvpadt e pesdephier yeiod dades Yed i af Glagvdmnherp lnare hokeipertions
151 that coaxially conmmunicate with the hole portions 141 of the wiring

substrate 14 TEPedti® P PUPoN: I tUr 1A By thrasd & nidta’3ddhn) is
formed in eachsiqy enpalug de.d agerof 3hesg.hobg, porfions. 141 and.451, and

adj usting screws 26 for adjusting the parallelismof the probe card 104 are
fixed fromthe: topretirface sodim@fakdient eAinfof cilng pesibercddbd The structure
of the probe card 104 10 except for the above-explained portion is the sanme
as that “of THEDrvbe e raf Mot B9 expTef hetd i 1 thel ¥ i #ReUentRde ridht Le19063] A

prober 204 unt h obe.card 104 thereon includes a probe card
hol der 303 %%g%e‘%gﬁ%sﬁ}%ne&%%? oc?r? or?l?%%m%?% e Hrl)d‘ 104. The structure of
t he prober (&4 excepttHorcd el panahed adsk hotiler- 303: h$1 t heasape as that
of the prober 203 in the third enbodi nent. [0064] The probe card hol der 303

i ncl udes a it PleteHorts onrIos3Cded et i prart hive WPRk: shhpe A Whech a
hol | t.l i t : h i 0
ol o b 0,35, oy e . e b g o1 probe beag e o.20

formed in state o i ng car 4" an
porti oalCof ithies wiaseng substaate 4 dam ber pt asedod Thent ppa sucfiaeetot t he

main plate portion 3Q3a is a mounting reference surface S2 in the prober
204. Provi dﬁﬁj?ﬁ%qgnet DF LT AR o?e‘g%elwc’ra?ﬁ“ffﬂ'fét lﬁ%&t?%nt?@BEOES are

recesses 33Aid@icLant afHddyof i ddes @i usitngy screws 26 at positions with
which the tips of the adjusting screws 26 cone into contact, the adjusting

screws 26 byl lscr el nilee tiver bl @l port #dnes 1509 andchanishae farbef or ned
o ContT 2 CRTEL S POSLEL P05 PTANS.TROR SEENTLSEce oL %R, T gitrle
W ri nglSubsimadrer ildh D065} 1aiide dioawéh enbodireblelibe adj uski pgober ews
26 as at l%%ﬁ&i%ﬂggthégdér%%érgiégg%ig?eggggg;??yugégngéging the
wafer as the test object and the circuitry for generating a
signal for a test is adjusted. Therefore, by providing the
inclination changing unit that changes the degree of
20  inclination of the probe card with respect to the mounting
reference surface of the prober that mounts the probe card
thereon, even if the parallelism between the mounting
reference surface for the probe card and the wafer as the
test object is lost, the probes held by the probe card can
25 Dbe brought into uniform contact with the wafer.
[0062] Fourth Embodiment
fig. 7 is a diagram of the structure of a parallelism
adjusting mechanism of a probe card according to a fourth
embodiment of the present invention. A probe card 104
30 includes a wiring substrate 14 with wires formed thereon,
and a reinforcing member 15 for reinforcing the wiring

substrate 14. Formed near a periphery of the wiring

substrate 14 are a plurality of hole portions 141



23 fixed fromthe top surface side of the probe card 104 to nove the tip
positions of the adjusting screws 26 forward and backward or upward and
downward in Fig. 7, so that the probe car,d 104 is noved with respect to the
probe card 5 hol der 303, to change the dégree of inclination of the probe
card 104 with respect to the nounting reference surface 52 as a nounting

surface of the probe card holder 303. At this tine, the tips, of the
adj usti ng scréW?eﬁéaEFﬁgsﬂﬁiéﬂﬁﬁﬁrﬁﬁecéﬁt%??Hﬁ”éﬁ&eéﬁegéﬁ? nettcal |y come

into 10 cont adtortietihadpnd held Dypetrtheneegessasha332 1 hespechd idnbessa st hat an
accurate positioningﬁcan be perfornmed. In this sense, the adjusting screws

26 al so functi®d’F A8THORPYTFLMIhd °di hE2F of oo HiYoricRG R e bF obe- it dP® 104 to
the probe card.chel gert363s bl QF6GHACEOF thd Gl thrhe of our +hsgabodident as
expl ai ned above, simlarly to the first to the third enbodi nents, even if

the parall €l i SHPBefWEERTE he oIFFEn§RF B8R Er Biftle PFacé>f bP 9fe it sBehcard

and the wafer jaset-heit €sde OhiRClsi $nkost noldhgqyabes heb daky idhe prebe card
can be brought 20 into uniformcontact with the wafer. [0067] Furt her,

according to tHEYFELREhSEEtiZfedtr BYI prolAdity thEatéebsTrsChrihehe

mounting surfacenef chbe piohe-Landeat PGS Ll ONSHIMR rubLeh; dbed idye
positions of the adjusting screws cone into contact and by performng 25
centering of fI9& ABFOSEY ML RT WS, adbr at e Posit idnithg eapPHecarshildded.

[0068] Fi fth E@%@%_ﬁmﬁér the atfth@-e8ph3iRed A9rAM 0N ot RRSLEHCIIN €10 a
paral | el i sm adj usti ng nmechani sm of a probe card according to a fifth 30
enbodi ment of hélpresert ¢aerittiloas axprabeedard thes finel ugrisodinginti-ng
substrate 16 wigl i resyforsed thar eqn, mgn@s rc@ienfp%sgngapﬁ"?@ 17 tor
reinforcing the wiring substrate 16. Forned near a periphery of the wring
thereon includes a probe card holder 303 that holds the
bottom of the probe card 104. The structure of the prober
15 204 except for the probe card holder 303 is the same as
that of the prober 203 in the third embodiment.
[0064] The probe card holder 303 includes a main plate
portion 303a formed in a thin disk shape in which a hollow
portion 331 for exposing the surface of the probe head 6 is
20 formed in a state of holding the probe card 104 and on
which the bottom portion of the wiring substrate 14 can be
placed. The top surface of the main plate portion 303a is
a mounting reference surface S; in the prober 204.
Provided on the top surface of the main plate portion 303a
25 are recesses 332 for ¢entering of the adjusting screws 26
at positions with which the tips of the adjusting screws 26
come into contact, the adjusting screws 26 being screwed
into the hole portiong 151 and 141 that are formed at
centrally symmetric positions on the same circumference of
30 a circle on the mounting reference surface S; in the
reinforcing member 15 and the wiring substrate 14.

[0065] In the fourth embodiment, the adjusting screws 26

as at least a part of the inclination changing unit are



24 substrate 16 are a plurality of hole portions 161 penetrating the
substrate in the thickness direction. Forned al so near a periphery of the
rei nforcing nenber 17 are hole portions 171 that coaxially comunicate with
the 5 hole portions 161 of the wiring sggstrate 16 respectively upon
fixture. A screw thread (not shown) int6-which a fastening screw 27
explained | ater can be screwed is forned in each internal side face of
t hese hol e fpordd dirsonl Zhe Thesesthdaaridonst fle antbde loarde Tof nesl at
centrally 10 s tric positions on the same circunference of a circle on
R fderice

the mounti Ay’ HAF OS2 O FTHE S tF Ut Ur '@ b= THE Hriobel Taf 405

except for drhe rahonen KR @Rt ROrd{OMmdigddies sareras. thatsof ithe probe
card 101 as explained in the first enbodi ment. 15[ 0069] A prober 205 that
mount s t he JfrBlse G@drd 1105 itsherwtrdl iwidiudess e pr obe da dohdbelera B4 t hat

hol ds the t h r ard 105, The ohe hol de 04 i ncl udes
a main pl a'?l gjt%%% %{)On3t,38c£ C?‘gar ngged thqne aC?etgf'ﬁene cﬁp fs k&s%%%{e&fln&{vm?%h%ée hol | ow

portion 34} ddre expasiigl twhie 2 sapdace:oftHdanpimobendeadf &réscéorned in a
state of holding the probe card 105 and on which the bottom portion of the

wiring substHat® A6 caf Be platdad Phe PGS SUr fdie RPN EIRE APl e
portion 304mds admuntd ng ef anance surface, 52,4 é@fn%w@@éwg% Ihe

structure of the prober 205 except 25 for the probe card holder 304 is the
same as thdtulafeatss! groobmm2o3ina die aihe raliembodi oehty ¢@0F0ihhothe fifth

enbodi pent, . t he i.ncl.i.nation.changing.unit includes,at |east. three fastening
oo By s AT T et T ond ot FRe  chiRty, | 88
ci rcunf er enge 3Quofa i dted @ 4 hen Iyt AN & eber eneresUr f agerS2sand fi xed

fromthe top surface side of the reinforcing nenber 17 of the probe card
105 in a disreélﬁﬁfoﬁlb?arﬂﬁ%}ﬁ%%ﬂ%rscfltﬁwfhez%@g@@ nglret epenee BoFihéenseg and

al so i ncl udes, 2 £ 25 Plural dd 3 7 RoSt AEIDeL 51 6lok hat peneliate Lheghol e

portions 161 of t ring substrate 16 in the probe car e buried
t herei n andwallir cHiB screw the fastening screws 27, respectively.

concave por i 811 THiG W (e HBetaH T CEredi29% ant bE OLPSHER T rom a
bottom on arone: sigheni ane § tiso heighti ddd ¢5 +1RE0ehithaanbbgikbhekness of
the wiring substrate 16. In the fifth enbodi nent, the post
even 1f the parallelism between the mounting reference
surface for the probe card and the wafer as the test object
is lost, the probes held by the probe card can be brought
20  into uniform contact with the wafer.
[0067] Further, according to the fourth embodiment, by
providing the recesses on the mounting surface of the probe
card at positions with which the tip positions of the
adjusting screws come into contact and by performing
25 centering of the adjusting screws, accurate positioning can
be achieved.
{0068] Fifth Embodiment
Fig. 8 is a diagram of the structure of a parallelism
adjusting mechanism of a probe card according to a fifth
30 embodiment of the present invention. A probe card 105
includes a wiring substrate 16 with wires formed thereon,
and a reinforcing member 17 for reinforcing the wiring

substrate 16. Formed near a periphery of the wiring



10 menbers with different heights are buried in the hole portions 161, and
the probe card 105 is thereby noved with respect to the probe card hol der
304, to change the degree of inclination of the probe card 105 with respect
to the probe card hol der 304. Specifically, as shown in Fig. 9, 15 for
exanpl e, by burying a post nember 62 thaf has a height h2 (>hl) different
fromthe post nenber 61 in any one of the hole portions 161 and that

i ncl udes a soncavespard i:0Me 62 lIut0 Wy odr tihel 4 asd.eni digs scgew 27 can be
screwed, the degree of inclination of the probe card 105 with respect to 20
the probe GfiFHG Y F0 iSIHaIed. 11| 0672 Hhe et S bt s @t e obt ai ned
sinmply by TofMNg A Wald ty J4PEs Ofy ROSt (el $r of - W Ghediel ghi $ are

made different stepwse in units of, foor exanple, about 5to 10 p.m and
opti mal cordindtdlenpaarte dround’ louthdr omashieskel postm@s hembersi tio bee buri ed

in the hol ortions. 161 respecti.ve, to. adjust the |l elismof fhe probe
card 105 ?58]793]13 crgaolrocﬁ%g1 (ielo ?ﬁetbfef Y Bnbodi %a%%)a{ﬁer%?%%%ﬁv?}r%ent i on
as expl ai nath@abovie; e Usimgsdhey tipesa Of (Rostswemer sni tih peedet er m ned

hei ghts as required to chan%g 30 the degree of inclination of the probe
card with r%%&ftlrt% THEhriobee Haradl Wl dedteevern i e t fet paral 12l fernedt ween

the mounti ng, refef eNoe ST ace,d of, the, prabe, catsh angotheoyar g, as the test

object is lost, the pro by the pr card can rought into
uni f or m corittaxte iidlre tdver twadres . L §0054] Ot herafmbbodrmedt st centrdheyfirst to
the fi bh enbodi nents are described above as, the ]l?est rmdeﬁ for,carrying

out the"pr eSBHE® i Ve IOt "B hdlbviele $HEE pf LeRt FheRnti 8n #sChbtflfo be

restricted drp ﬁﬁ@nﬂomir@%@r@ﬁ@ﬁeﬂ%e@@ﬁﬁa@é nglar i theyecessess 33%
formed in the probe card holder 303 in the fourth enbodi rent may be forned

at positi ofralia rais P T mxasps ©ir ddpaisabhege serehsieoderphtdoBohtact in
ot e Sooul e 10 COTA) TP AN GADY LAt pobroadErRaBeEto o pet
descri bed heired tin.evdeedimeigl y, various nodifi cat,i ons may be made w t hout
departagg f{éHE9] A prober 205 that mounts the probe card 105
thereon includes a probe card holder 304 that holds the
pottom of the probe card 105. The probe card holder 304
includes a main plate portion 304a formed in a thin disk
shape in which a hollow portion 341 for exposing the
20  surface of the probe head 6 is formed in & state of holding
the probe card 105 and on which the bottom portion of the
wiring substrate 16 can be placed. The top surface of the
main plate portion 304a is a mounting reference surface S,
in the prober 205. The structure of the prober 205 except
25 for the probe card holder 304 is the same as that of the
prober 203 in the third embodiment.
[0070] In the fifth embodiment, the inclination changing
unit includes at least three fastening screws 27 arranged
at centrally symmetric positions on the same circumference
3¢ of a circle on the mounting reference surface S; and fixed
from the top surface side of the reinforcing member 17 of
the probe card 105 in a direction perpendicular to the

mounting reference surface 5;, and also includes a



the spirit or scope of the general inventive concept as 15 defined by the
appended clains and their equivalents. | NDUSTRI AL APPLI CABI LI TY [ 0076] As
expl ai ned above, the present invention is suitable for adjusting a
parallelismof a probe card that electrically connects a wafer as a test
object and a 20 circuitry for generatin&Sa signal for a test. 27 CLAI M
1. A parallelismadjusting nmechanismof a probe card, conprising: 5a probe
card for hagdirg: i plair adddty nedniprobes) efiect ripaead tyatconteetiheagea wafer as a
test object and a circuitry for generating a test sjignal; a prober for

mount i ng t RStdorPtthet dr dble it &V akep Wb%@?%t%%&%h‘éﬁ%lﬁﬁﬁoml ¢a¥Rat
changes a degy @&, ofe 3, Nl IMatl oM, ofnd he, pr obg, cardow £l rﬁéé)@&ﬁlﬁ%

nmounting reference surface for the probe card to be nounted on the prober
t o adj ust aupamm|2ﬂ45ﬁﬁaﬁequﬁqumbe card with respect to the wafer. 15

2. Th I d h f. d d | ai
1 wherdi n VR bl ober il g bes B8 o R R TR NG Tover

surface as difwparoud nghdaference-sumddeesodtbn 611 into which the

fastening screw 27 can be screwed from a bottom on a one
side, and its height h; is larger than the thickness of the
wiring substrate 16. In the fifth embodiment,.the post

10 members with different heights are buried in the hole
portions 161, and the probe card 105 is thereby moved with
respect to the probe card holder 304, to change the degree
of inclination of the probe card 105 with respect to the
probe card holder 304. Specifically, as shown in Fig. 9,

15 for example, by burying a post member 62 that has a height
hy (>h;) different from the post member 61 in any one of
the hole portions 161 and that includes a concave portiocn
621 into which the fastening screw 27 can be screwed, the
degree of inclination of the probe card 105 with respect to

20  the probe card holder 304 is changed.
(00727 The post members are obtained simply by forning a
plurality types of post members of which heights are made
different stepwise in units of, for example, about 5 to 10
um, and optimal combinations are found out from these post

25 members to be buried in the hole portions 161 respective,
to adjust the parallelism of the probe card 105.
[G073] According to the fifth embodiment of the present
invention as explained above, by using the types of post
members with predetermined heights as regquired to change

30 the degree of inclination of the probe card with respect to
the probe card holder, even if the parallelism between the
mounting reference surface for the probe card and the wafer

as the test object 1is lost, the probes held by the probe



20a docking menber that is interposed between the frane nenber and the
probe card, is fastened to the frane nenber, and has a first surface in
cl ose contact with a surface of the probe card, and t he
inclination changing unit noves the docking nenber 25 with respect to the
frame nenber. 3. The parallelisn1adjustiﬁ§ mechani sm of the probe card
according to claim2, wherein the inclination changing unit includes at

| east three:a3d agdjrusdd ng-@oyrensi iy athiafermardanged: on e cilreund 8s:ence of a
circle on the nmount i ng reference surface, and are fixed to the franme nmenber
so as to bel Holkbl e iFFhediFRdiGHget pendi cul ar to the mounting ref erence

surface, and of 7128 mhiGh {d ps,£an GBIl Q) cont act rM dds @ second,sws f ace
of the docki ng nmenber. 4. The parallelismadjusting mechani smof the

probe card & ddwordigily naad aﬁcm 3;a mherred mmfec@sesasrémn%en@‘é@mhgom e

f or med |5n t.he docki rrenber posi tions wth whi c%th&?é Pfc@
Ie

adj usting shcor ews” 'do resen ventlon 5 I:’I‘?'nt tara i sSm adj us ng

mechani sm afhdnhe m&b%mﬂléﬁ Mm@gsiz@lmﬁl i Iz havhes ek s &he3pr ober
i ncl udes a frame nenber having a | ower surface as the nmounting

ref erence stk inand e RIGHE r@%rﬁf@l’déﬁ%a@?’ st nEle? pbRebtbet wveen the 15
frame menberand [e MLAPE S Frnd$ JaSIENLE; L0s LRELRT@REch the tips

of adiusting screws come into contact in ¢ther embodiments.
i0 [0075] The invention in iis broader aspects is not
limited to the specific details and representative
embodiments shown and described herein. Accordingly,
various modifications may be made without departing from
the spirit or scope of the general inventive concept as
15 defined by the appended claims and theilr equivalents.
INDUSTRIAL APPLICABILITY
[0076] BAs explained above, the present invention is
suitable for adjusting a parallielism of a probe card that
electrically connects a wafer as a test object and a

20 circuitry for generating a signal for a test.



card, and has a surface in close contact with the | ower surface of the
frame nmenber, and the inclination changing unit noves the probe card
with respect to the docking nenber. 20 %ﬁ The parallelism adjusting
mechani sm of the probe card according to“laimb5, wherein t he
inclination changing unit includes at |east three adjusting screws which
are arranged on a circunference of a 25 circle on the nounting reference
surface, and are fixed to the docki ng Meéfd&® so as to be novable in a
direction perpendicular to the nmounting reference surface, and of which
tips can cone into contact with a surface of the probe card. 30 7. The
par al | el i sm adj-ust Pn§2rdehaht st Uehéngr Bpelaardh &dcdr araheteredai m 6,
wherein reces&gﬁm&q%iggptering are formed at positions of the probe card
with which the tips 29 of the adjusting screws come into contact. 8. The
paral | el i sf adj ust Bn§rfeehadi S rhcst beReéipgobecbaral idocefdPrgeE®d claim 1,

wherein Sthe pneher .06} Ydesnaioke CaLd-holder QWi Gh 8 past, of a
surface of the probe card on a sidé of the probes that protrude Is nounted,

the nounting surcacérbefay Feumddmei Agtret evegnad isurface, and
the inclinalion changingoinid; Mes hheRLObS, Cardl J0LW L hespest to the

probe card hol der. ~ The parallelismadjusting mechani sm of the probe
card accordi ng to éRaiRf8inghereigkanging unit that changes a degree of

10 inclination of the probe card with respect to a mounting
reference gurface for the probe card to be mounted on the
prober to adjust a parallelism of the probe card with

respect to the wafer.

i5 2. The parallelism adjusting mechanism of the probe card
according to claim 1, wherein
the prober includes
a frame member having a lower surface as the
mount ing reference surface; and
20 a docking member that is interposed between the
frame member and the probe card, is fastened to the frame
member, and has a first surface in close contact with a
surface of the probe card, and
the inclination changing unit moves the docking member

25 with regpect to the frame member.

3. The paralielism adjusting mechanism of the prcbe card
according to claim 2, wherein
the inclination changing unit includes at least three
30  adjusting screws which are arranged on a circumference of a
circle on the mounting reference surface, and are fixed to
the frame member soc as to be movable in a direction

perpendicular to the mounting reference surface, and of



t he probe card includes 15a wiring substrate that includes wres
electrically connecting the probes and the circuitry; and a reinforcing
menber that is nounted on the wiring subﬁtrate to reinforce the wiring
substrate, and the inclination changing fit includes at |east three 20

adj usting screws which are arranged on a circunference of a circle on the
nmounti ng reference surface, and are fixed froma bottom of the probe card
hol der so as t'9¥5& OPELFRN| $P%¢ difttecEPBRaperpdrdicc fEEPLE oSt REE T Wt i ng
reference surf@age.qcaRdngf miib&h tips can come into contact with a 25 bottom
of the reinforcing nmenber. 10. The parallelism adjusting nechani smof the
probe card according to claim8, wherein the inclination changing unit

includes at |east thtega30 AdiUst BGuSel SYSnMHLN & ©rakhangedhon.dhe

circunference of the circle on the nounting reference surface, are fixed
from a topSsurfEcEddrat he prdbe bariesslasr e HFEdPablertarite alia ecti on

per pendi cul ar #n-fae ; AOURL | Q¥ BfLheReer 30 %?Efﬁ%&%s ReLCAR: CONE,d Nt O
contact with the nounting surfacé of the probe card hol der, and

recesses for demfertngharaFoiiied SCTEUSI EPBRSLITP wEataBlnt i ng surface with
which tips of the adjusting screws 5 cone into contact. 11. The parallelism

adj usti ng nmechani sm of the probe card according to claim8, wherein the
probe card indl-.ude§he parailelism adjusting mechanism of the probe card

10 according to claim 1, wherein
the prober includes
a frame member having a lower surface ag the
mounting reference surface; and
a docking member that is interpcsed between the
15 frame member and the probe card, is fastened to the probe
card, and has a surface in close contact with the lower
surface of the frame member, and
the inclination changing unit moves the probe card
with respect to the docking member.
20
6. The parallelism adjusting mechanigm of the probe card
according to claim 5, wherein
the inclination changing unit includes at least three
adjusting screws which are arranged on a circumference of a
25 circle on the mounting reference surface, and are fixed to
the docking member so as to be movable in a direction
perpendicular to the mounting reference surface, and of
which tips can come into contact with a surface of the
probe card.
30
7. The parallelism adjusting mechanism of the probe card
according teo claim &6, wherein recesses for centering are

formed at positions of the probe card with which the tips



10a wiring substrate that includes wires electrically connecting the probes

and the circui

try; and a reinforcing nenber that is nounted on the wring

substrate to reinforce the wiring substrq%p, and the inclination changing

unit includes
ci rcunference
fixed froma t
the direction

15at | east three fastening 'screws which are arranged on the
of the circle on the nounting reference surface, and are
%g surface of the reinforcing nmenmber so as to be novable in

(HEnareuf atg ¢ T SmEGRET HYET 181 éte surface; and 20a

plurality of post nenbers that penetrate the wiring substrate inits
t hi ckness direction and are buried therein, have a height larger than the
t hi ckness of tthe WTPFnBaEﬁbJs?lrJa%“é,adéHHt&’éfﬁ BT 15k Of a§PB PP S (8

therei nto, respeGiiadabycot benph urakinky<9f post nmenbers 25 including post
menber s ha%ing difL%rent hei ght s.
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e prober "includes a probe card holder on which a
part of a surface of the probe card con a side of the probes
that protrude is mounted, the mounting surface being the
mounting reference surface, and

the inclination changing unit moves the probe card

with regpect to the probe card holder.

9. The parallelism adjusting mechanism cf the probe card
according to claim 8, wherein
the probe card includes
a wiring substrate that includes wires
electrically connecting the probes and the circuitry; and
a reinforcing member that is mounted on the
wiring substrate to reinforce the wiring substrate, and
the inclination changing unit includes at least three
adjusting screws which are arranged on a circumference of a
circle on the mounting reference surface, and are fixed
from a bottom of the probe card holder so as to be movable
in a direction perpendicular to the mounting reference
surface, and of which tips can come intc contact with a

bottom of the reinforcing member.

10. The parallelism adjusting wmechanism of the probe card
according to claim 8, wherein

the inclination changing unit includes at least three
adjusting screws which are arranged on the circumference of
the circle on the mounting reference gurface, are fixed
from a top surface of the probe card so as to be movable in

the direction perpendicular to the mounting reference
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surface, and can come into contact with the mounting
surface of the probe card holder, and

recesges for centering are formed at positions on the
mounting surface with which tips of the adjusting screws

come 1nto contact.

11. The parallelism adjusting mechanism of the probe card
according teo claim 8, wherein
the probe card includes
a wiring substrate that includes wires
electrically connecting the probes and the circuitry; and
a reinforcing member that is mounted on the
wiring substrate to reinforce the wiring substrate, and
the inclinaticn changing unit includes
at least three fastening screws which are
arranged on the circumference of the circle on the mounting
reference surface, and are fixed from a top surface of the
reinforcing member so as to be movable in the direction
perpendicular to the mounting reference surface; and
a plurality of post members that penetrate the
wiring substrate in its thickness direction and are buried
therein, have a height larger than the thickness of the
wiring substrate, and can screw the fastening screws
thereinto, respectively, the plurality of post members

including post members having different heights.



