LOW LEAKAGE CI RCU T BOARD FOR PROBE CARD AND LOW
LEAKAGE PROBE CARD, AND FABRI CATI ON METHOD OF SAMES
BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates generally to a nethod of
making a circuit board for use in a probe card, the

ci r cuLOWdEAKAuIe GIRENET BOARD PORERGBE CSRDANDLOW
circuit board and a nethod of meking a probe card by

usi NGEAKA GEFROBENOARD, AND PABHICUTION %&ETPR)B%I?SRMES

Art Followi ng the devel opnment of integrated circu
devi ces toward high density and snmall size features,
the electrical test precision lLevel nmust be relatively

' BAS9E: HQQE et . Therefore, many
factorshgﬂgﬁggngu s?ﬁg?%¢capability of electric

i ti nd chani cal stress, precise wiring path
o?ﬁﬁhgéﬁ??egﬁﬁP§SH, el ectrical effect of parasitic

capaci tance and resistance, current |eakage anong =

adj acent! "EIFEGRE @ vendiog relates eepgyally tper mathed of making a circuit board
account when sel ecting substrate materials and maki ng

vﬁgF Pfgn agirpeairard, the eirpiibbresrd made theFefiong, 4 probe sartl emimitice circuit
sectional elevation of a part of a probe card 90

dwert dhdamediot lof mpkingra mobe caft by fusinp itleadifantt bokrd or mi ng
conductive wires 91 on the surface of a substrate 92

b Mreacriptidnef hedtdsted@frtcoati ng a | ayer of adhesive on

the backside surface of a single piece of copper

foil, adopbwig thbecediRgdnt boidtedrtel REcHiPReviS glf)ﬁrﬁll‘?inliﬂgh density

the substrate 92, and patterning the copper

the sfgasl fedreppauetd M@ctrig%lrtgiﬁ éﬁlécﬁgx% TRAD TR & E%%ﬁ\%%lr raised to

et chi ng. However, chem c rocess can

hesi i al d it away fr. :
TR Rb B SRR TN, el ST SubonlR Bhao Lt ctecuic
thelQnM@nted dhesi ve | eft. between Beighbqriqg _
STRITER0S TgePRucE stsorsrise SRENE PHB Of SSPuLBHem, clectrical cffect

a?hesiyes provi de the current |eakage path when test
& d)ﬁg,sglc capacitance and resistance, current leakage among adjacent circuits, and

etc, must be taken into account when selecting substrate materials and making wiring
circuits for probe cards. FIG. 8 is a schematic sectional elevation of a part of a probe
card 90 according to the prior art. The fabrication of forming conductive wires 91 on
the surface of a substrate 92 contains the process of coating a layer of adhesive on the
backside surface of a single piece of copper foil, adhering the copper foil to the top
surface of the substrate 92, and patterning the copper foil into the desired conductive
wires 91 by means of chemical etching. However, chemical etching process cannot
react to the adhesive material and move it away from the top surface of the substrate 92
but instead keep the unwanted adhesive left between neighboring conductive wires 91.
Therefore, the residual adhesives provide the current leakage path when test signals

transmitting through the relative conductive wires 91. This problem Iowers the yteld of
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transmtting through the relative conductive wires 91.
This problemlowers the yield of 1 wafer |evel test
by the probe card 90, affecting sem conductor wafer
manufacturing efficiency. FIG 9 shows a probe card
95 di sclosed in Taiwan Patent Publication No. 522449.
Awelir devey teso biyhthe pelelsd gmd e affeqtingadenié@asS! MG fbrSmanufacturing
enpl oyed to a ceranmic substrate 96 and a piece of a
ceffidienty.ve nmenber 97 adhered on the ceram c substrate
96 for patterning a predetermned circuit |ayout.
Accor di [ ' | o
Cor espondod Tt Helort K2t o SR HE Tl Buepy, Puyication No.
t n ' fenhe .ne ceram c .substrate .
9%?4ggdg§§%5%%aneous??%%%P%%gmémgﬂﬁ?gFﬁP§I%F *PFhéOE‘“”mnw

S,...d ened.into.the substrate 96 at a
OB E SRR ikt o 3 S eeEBendy flicfigon the ceramic substate
g%%yinates_the aforesai d probl em of adhesive residues

o PaLCRING apredsipiaiinett cipuddpyqug Asqesdinglyi aplurlithphconductive
the wiring gaps to isolate the conductive wires from
offecsasrataiaended g dlepeirgudt laypie dreparyed pahof &k cehéwdtivi aadmber 97
qualiiy, this structural design further enhances the
smndethgtderapfic tshiestproBé, amir sinditendonsiyhlermedh a dgfiraliebt ®iring gaps
and hi gh-hardi ness features of the ceram c substrate.

Hzeparet , induthiengubistielen®s hani grlictpiaaes siepl. TAGUBAERINY method
to the conductive nenber 97 and the cerami c substrate

Wirniflited He@iTbreRfi® RbIerh QPAHALARS e NHSEs andusEOhi &8 RRRASH clectric
wWith the processed materials at different stages.

i Al ki . . it
SERadlcl biehee SR 0 o TARE GLARCAN. L% S Wik s
: | meet t fine str re, .thus
oL B BV EhE SeRa bl bt T RSt enmances
rd mapufagcturin fficiency. rther, as.the

TR R b S e B bRl ond e bardiness feaures of
consi deration of electric insulation and | ow

HheSSTRRIG fupstrate dHawrerndiring e meshpeal msegespngetdueatially to the

choi ce, however it is expensive. Therefore, it is
conductive member 97 and the ceramic substrate 96, different process conditions must

be corresponded with the processed materials at different stages. Especially when
making a minor change on the circuit structure, the mechanical conditions must be fine
controlled to precisely meet the fine structure, thus complicating the fabrication and
lowering the probe card manufacturing efficiency. Further, as the applicable substrate
material is limited to the consideration of electric insulation and low flexibility,
ceramic material is the most practical choice, however it is expensive. Therefore, it is
an important subject in high precision test engineering of how to obtain the optimal
material of a probe card structure that saves the cost, avoids current leakage in the test

environment, and improves the semiconductor manufacturing efficiency.




an inportant subject in high precision test

engi neering of how to obtain the optinmal material of

a probe card structure that saves the cost, avoids

current |eakage in the test environnment, and inproves

t he sem conductor manufacturing efficiency. 2 SUMVARY
CBUMHHARVENTTEE MACEPTHOMt | nventi on has been

acconpl i shed under the circunstances in view It is

ther ef orehd beesémiinvaltiofCliasObeeh NRcOMBRERE Ir4EMd SRcdnBtances in
provide a high-efficiency probe card and the

f ati CRE {sOMABLROGROf mhiAe BRTE  of WL grlre?b@?{te %né&!ﬂ%on PI00 t?()vicle: a

card manufacturing cost and effectively avoids curre

| ﬁi%g-%@ﬁci&{cgi eBe %grgnﬁldsthatfg n(ZSaWOItltIT?g]&({)CE rogﬁ%? Wg]egrv@ééggaves the

card. To a ve this an er objeée

[ t t | ow | egkage .0he card fabrication )
RRE R 1Ee M ofR B o BliSHta 938 et romerert est signas
ith a urality of signal |lines and a probe set to
ﬂﬁl}ﬂnéﬁ %Bﬁlggél?%l?m €ircuit board is stacked from

the bottomtoward the top in proper order of a support

| ayer, & 3chiyedhisrgd athgrerbjectnel thequestut trivantidmayles low leakage
The support layer is prepared froma high hardiness

rirole? icatd Rbvicaignampthed et eéo makeda felrenit bahrds tfi@ MgEnhmodlle with a
insulating layer is prepared froman electric

iplemaligt bheignat bidsadnd HavibRgsed 1@ kR lal fryb®Eadl TB¥QSreuit board is
engraved thereon. The grooves divide the top surface

Gfackbe friofslit BbitE1E 1@ thd AHQn Prdpebbet 8a QB MR 9n i sulating
surface. The conducting | ayer conprises a r?lpura ity of

qeRgUsdd RGbofliidiRg 1LESPERE IMS M la%fgg? ﬁ%g%rgzdg St %oﬂl%hrl‘gdrdiness

surfaces of the rnsulating Tayer.
: aﬁ&ﬁl'}ﬁ.ﬁ‘ﬁ t 1 Nyt he it epds.. of. each oiﬂthe
?Il gnal i ndgs/ atpg&{%ﬁeg&é%eﬁdﬂ% YRS ?hﬁnl&sﬁﬁténg Ygh&s prepared
cﬁf_othg ezrc be. set ,. agf)rorgﬁ ﬁar_d i s thus obtained. The
proHE” CAY U et PRGNS SR oM A8 £ oA HegipoYesageeed thereon.
aﬁlongc% t he si.gnal t ransm ssj on paths.
¢ grooves divide the top surface of the insulating layer into a plurality of bonding

surface. The conducting layer comprises a plurality of conducting strips respectively
adhered to the bonding surfaces of the insulating layer. By means of electrically
connecting the two ends of each of the signal lines to the conducting strips and the
probes of the probe set, a probe card is thus obtained. The probe card effectively avoids
from current leakage among the signal transmission paths.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 is an exploded view of a circuit board made according to a first
embodiment of the present invention.

FIG 2 is an exploded view of a probe card made according to the first

embodiment of the present invention.

FIG 3 is a top view of the probe card according to the first embodiment of




BRI EF DESCRI PTION OF THE DRAWNGS FIG | is an expl oded
view of a circuit board made according to a first
enbodi ment of the present invention. FIG2 is an

expl oded view of a probe card made according to the
first enbodi ment of the present invention. FIG3 is a
t the pvésemt ioferttioe. probe card according to the fi r st
enbodi mrent of 3 the present invention. FIG 4 is a

schenat i KIGS #1418 beHeativis@e@fal bhSy BF ORG-SR S’ar@%&&&’ihg?%the first

to the first enbodi ment of the present 1nvention.

rh R N f .probe cfard acpordi ng to .the
?? r%ﬁgﬁg%%fﬁm%te%égvteﬁé&pr esent invention. FIGG6 is

an expl d<vyi - RI card in,accordanc Lth a
secong qg%b%‘fl %@I%t? J%% let%\(w §P§1re d2a0 CAr pes iR o E}Ie\éﬁmbemgc’dlmem
a 4.pp Vi ew. of {.he probe card according to the second

ol t res nl’{t 118?6111

errbodl et ?he present invention. FIG 8 is a

schemati ¢ sectional elevation of a part of a probe

card ac gg@dgﬁé anqxped piigvpof gy probejagrdin geeprdashiemtti ¢ second
sectional elevation of a part of another structure of
pifidireant @t deeguestnhigvertiathe prior art. DETAI LED

DESCRI PTI ON OF THE I NVENTI ON Referring to FIGS. 1, a

ci r cui t FbQat d alop sicwpofthe pade dafdarccordiig toghe second embodiment of
sem conductor wafers or the |like in accordance with a

fthe ptesemhodhtient of the present

FIG. 8 1s a schematic sectional elevation of a part of a probe card according
to the prior art,

FIG 9 is a schematic sectional elevation of a part of another structure of
probe card according to the prior art.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIGS. 1, a circuit board 1 for probe card for testing
semiconductor wafers or the like in accordance with a first embodiment of the present
invention is shown comprised of a support layer 10, an insulating layer 20, and a
conducting layer 30.

The fabrication of the circuit board 1 comprises the steps of:

a) preparing a wafer-sized substrate having centered through a test hole 11 to
form the said support layer 10, which wafer-sized substrate is made of a high hardiness
material having a flexural strength over 100kgs/cm?2 subject to ASTM {American
Society for Testing and Materials) standards, for example, a certain thickness of metal

or ceramic material, or glass epoxy of FR-4 (Flame Resistant laminates level-4) or

FR-5 (Flame Resistant laminates level-5);




invention is shown conprised of a support |ayer 10, an

i nsul ating layer 20, and a conducting |ayer 30. The
fabrication of the circuit board 1 conprises the steps

of . a) preparing a wafer-sized substrate having

centered through a test hole 11 to formthe said

suppor t t)agrepariy, anbrisalatim@heitersl 2R0ing UDSKApRL R S B Roximately
of a high hardiness material having a flexura

stquai gt the avgiortIAM O £a% SBELFkisti Gt ASIW (ﬁlA@ﬁ&Pt%j ect to ASTM
Society for Testing and Materials) standards, for

exRAB@n TRy fo@h@sﬂ iaﬁh%?tél'-j__%g) AJF%’tggidS' or ceram ¢

mat eri al, or ‘gl ass epoxy o ane Resi st ant
| am nat .e] - 4 r. (FBR=5.(FI Resi st ant, | am nates )
Ievel-5$§Iha%ﬁéﬁ?é%ggpﬁbﬁgnﬂé%gﬁrg?iﬁﬁ“ﬁa?gﬁFhP“ﬁﬁﬁﬁnEEUMUve

a a and si.ze appr oxi nmat equal to the support

g GRS PG PR Bl B S Soigweniarray oo

subject to ASTM (Anerican Society for Testing and

Mat er i al%d)madinh dapieite pl griavay 23 wedist aroind the bohdeougtn of the
the center of the prepared insulative naterial
defHeEgonatag! sebjedietot e preduisimined deptit hed pupgard dapeform the
10; d) making a plurality of grooves 22 radial around
tdferchod denlaging dayef 20 e whichswuiplatdling ofpiogfubly MRS 48 formed
a predeterm ned depth and pattern so as to formthe
afoargsaithg 0Stie Firdd\@s 2ayeid @lial Brodil Ghe BoRlelhRtal dYth€finsulating
protruding portions 23 are forned corresponding to

tieer Q0O 22 fRBEof @ '?gdmﬁﬁ%t%i&&%b&%qﬁi rafilef ﬁies%buted circuit

the insulating |ayer a e surfaces o

RafbmUgidng.e ROVlEL DR, %‘?‘sts‘d’bg\mn% d{él d Lal o4l I%x%d; %e%g%ﬁ gpﬂ%ing surfaces

circuit pattern and are di Vi rto
f S, . and, second bondi surfaces 232..The ]
2 TR S R R B b ERE R " 5 cnBitreipguplostc matera

Bl GEchornBeftone. (TP bl aieheaedecnianr voehymelvethytens), PP

?ol ethylene) PP o )
polypropylene), ' ABS (acrylonitrile-butadiene-styrene), PTEE (poly tetra fluro

ethylene), PMMA (para-methoxymethamphetamine), or PVC (polyvinyl chioride) so
that the grooves 22 can be formed by a conventional mechanical processing on the
insulating material. Alternatively, the insulating material can be formed of a photoresist
material so that the grooves 22 can be formed by the photolithography processing on
the insulating material; and

¢} patterning a copper foil subject to the circuit pattern of the surfaces of the
protruding portions 23 to form a plurality of copper sheets 31 having defined as a
plurality of first conducting strips 311 and second conducting strips 312, and also
subject to the mounting location of the insulating layer 20 provided for mounting
screws on the circuit board 1 to form a mounting ring 32, and then adhering the first

conducting strips 311, the second conducting strips 312, and the mounting ring 32
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(pol ypropyl ene), ABS

(acrylonitrile-butadiene-styrene), PTEE (poly tetra

fluro ethylene), PMVA (para-met hoxymnmet hanphet am ne),

or PVC (polyvinyl chloride) so that the grooves 22

can be fornmed by a conventional nechanical processing
Ofespduei vellyns tHeatirsTighndBipast fates 280 L @F R8donM BoMdink Brfaces 232, and the
insul ating material can be formed of a photofesi st

NRbeftiR 108RichlAthd ASuI QOMES 2%?30%%@0 Fb“f’mftﬁé oRd cgﬁlducﬂgg layer 30.

phot ol i't hogr aphy processing on e insu

mat eri alg [

the circt ?%%gtet %) ef@%fej ?’ hglge s %[;O %Sc escmfu"i h%arggir 5t Fl%‘f‘ﬁ’& with a
for luralit er . sheets 31

pq“}a'h? S ding B, et harfing IR EA gy or-type probe

str s 311 a d second conducting strips 312, and al so

éZE?m?gt? RrBeRitTERRtPbREemalictor t he insul ating

Ia er 20 provided for nounting screws on the circuit

boar d 1 Rist fetkinga pbualiiyref thiongh 3ples difd and@91atihegh nige support

the first conducting strips 311, the second

deyatudk anmgths tinsubsing1layeradidhavineg theuditmagr sinkibir 3@ tha of the signal

respectively to the first bondi ng surfaces 231, the

dewedd. Dometiftieg ssquchaalPsindd@ding &Ml@ﬁ@hnm&%h the through holes
| ocation of the insulating layer 20 so as to formthe

sl heRnaipebit Myt Y 8hd éﬁ@ t}n%ﬁgl@ 18901 O ik %um%flg aagﬁep ?0 As the

aforesaid circuit board is mounted wwth a p

Qfgrdi GRAl 40 ARER0HEd %gn ﬂle%glggr @o%‘ﬁ(ba? Qal%lgsh %gcﬁhgf SR COl%pI‘lSlng

a cantilever-type probe

t, e First

BhOBE e SR RGNS, SHBREEY by b, ST b o Givobing. @ srounded

d th ) er 20 haV|ng
Lt IR A B A S

ft tially inserting the si lines 40

PR3 SRR Lk e 46t B s o e

and the through holes 201 of the insulating | ayer 20.
Agnahlinesst(rrgpedtivalestobe irg caddptting striond Hhand guhdkonducting

coaxi al cabl es, each of which conprising
strips 312 of the conducting layer 30 of the circuit board 10, so that each first

conducting strips 311 and the associating grounded shielding layer 402 constitute one
grounding circuit 41 of the circuit board 1, and each second conducting strip 312 and
the associating axial wire 401 constitute one signal circuit 42 of the circuit board 1.
Referring to FIGS. 4 and 5, the probe set 50 is a regular cantilever pin
structure comprised of a jumping holder 51, a probe holder 52, and a plurality of
probes 53. The jumping holder 51 provides a plurality of solder pads 510
corresponding to the through holes 101 and 201 for the connection of the signal lines
40 and the probes 53. The probe holder 52 is made of a shock absorbing and electric
insulating material for receiving the probes 53 and holding the probes 53 positively in

place. The probes 53 are made of a metal material of high conductivity, each of which
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an axial wire 401 coaxially surrounded by the sequence

of an insulator, a grounded shielding |ayer 402, and

a protective layer, the electrical connection of the

signal lines 40 are to connect the grounded shi el di ng

| ayers 402 and the axial wires 401 of the signa

| hanesg 40tip efop quisitivelyy cordadting #ith SéneC eRpeive Nde@tdniPYevice of a

311 and second conducting strips 312 of the

casmgiueiduagr hayerio 8O t@fedt he circuit board 10, so that

each first conducting strips 311 and the associating

gr ounde | ' I 1 n roundi n

G rouit A1 nfled g BUEFa Ataf BRSAME UERARy (B Bhe outer

C ' i 312 .and he, assoc¢i ating axial wire o

D1 U e o B d e AR 1 R SRER SSRGSl Qo toF the et
oard . 1., Referring.to FIGS. 4 and 5, the probe set 50

F%O%g? rleélﬂﬁ BIOPE AT PelasmpiSntestsiiphals §pd @i hel testing machine

hﬁgpigg hal der |51, a probe holder 52, and a plurality

Jfrough SRy g cirppids #2a9 Hiy mRailegére Brobey B fadids respective electronic
plurality of solder pads 510 corresponding to the

t4FvisGe ko g@) testedg gnd thedestetivaby neigbbood gesmilmg wicuithél make sure
signal lines 40 and the probes 53. The probe hol der

59r istgnatattensofissiors hoedtitphB erabien gachnfirse beaductifg strip 311 is isolated
insulating material for receiving the probes 53 and

Hodrlithg atliecrprseb@sl bdhdesid k¥l 313 By dikaeecthe sRIOLSS of the
53 are nade of a netal material of %lgh conductivity,

daalatie W0 GohaNdng Aeddiluf Qfsuﬁﬂﬁljlt e Neristic, be invention

contacting with one respective electronic device

SRLGRALEHA! 98 Shrch g Lhectestin

ti ps&%:‘wa testing nﬁacﬁlle%gagtgﬁ%%?l it{:a\a{‘%}ﬁ{/émg 0 ﬁi}e@f Flﬁ]@%f girough the
0 r art of the first copductjng strips 311 and

B T Rl bl Blen F ot 5w 0 HEIOH e ol s, e

Eq%nfrobe Prd ﬁ_traqfnits.test signal s sent out from

'he ‘8%??‘3%3“?1’&& iy chapgebitse chBednyvalingdpyes 30 ad 4 high stress

and the respective probes 53 to the respective

SPRAOIEE i Ehe Wanore dayer B fresubsttutsdfor dredeerdnaic syttt adopted by the

nei ghbored grounding circuits 41 nmake sure

aforementioned probe card 95 according to the prior art, thereby saving much cost and

simplifying the circuit engineering.

FIGS. 6 and 7 show a vertical-type probe card 3 made according to a second
embodiment of the present invention. The vertical probe card 3 is comprised of a
circuit board 60, a plurality of signal lines 70, and a probe set 80.

The circuit board 60 is prepared in the same way as the preparation of the
circuit board of the cantilever probe card of the aforesaid first embodiment, comprising
a plurality of first conducting strips 61, second conducting strips 62, grooves 63, and a
test hole 64 centered through the circuit board 66. The signal lines 70 are respectively

electrically connected to the first conducting strips 61 and second conducting strips 62,

and then inserted through the test hole 64 for connection to the probe set 80.
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for signal transm ssion integrity. Because each first
conducting strip 311 is isolated fromthe adjacent

second conducting strip 312 by one respective groove

22 of the insulative layer 20 to ensure electrica

i nsul ation characteristic, the invention effectively

avoi ds ftonpobersen80 lizakagdardueriicd fin asefaseSpronidedl at the bottom
test signals through the probe card 2 and provides

t bide pt dheieait o deicishRptwittesit 1éehbRE4] tdiprii § BRlbe holder 81
the invention uses the insulation characteristic of

U el & pRIBAIRY 0P grdbay 88 idlrta thrdil}l i YLRHERS 81. The probe holder 81
capability of the support layer 10°to substitute RS
t RenGaL %@qacsﬁc&&zsgﬂs@gﬁnn%q?gte?%g@% isfatin [rggt{%ﬂaepg‘@g”&%bes 82 are

probe card 95 accor rior a
' t d i nmpl i fyi t he. ci it ) i
S T R Ern S S b TP 1 g, i tp for

card. 3 nad ccording to a.second , enbodi nent of the
PR ROTaREE S Gt oni e of aemgconductor wafer fo
con%riged of a circuit board 60, a plurality of
sPytstedy i nes 70, and a probe set 80. The circuit board

60 is prepared in the sanme way as the preparation of

the ci rldwing dppHeationf thelvatar patt ioff éhveefirspeanidectimy sdrigsf 6t o8] second
aforesaid first enbodinent, conprising a plurality of

f ¢angltictongnsttips i6@gofsthei gheub lhoakk 60d et@titbdlly iddEndkdd RSthe testing
62, grooves 63, and a test hole 64 centered through

tiecting alihat REbebRrd ThRNShAN ALt LilN8S réB AL Sesting machine to the
respectively electrically connectéd to the flrs%

COBGId Bk bR BliedNTS RGN AREH LD nShHE

and t hen iﬁserted thfough t he ?gggﬁhﬁpé&g%nH%?MBECQ%hepnﬂaﬂ

GR ian. Lo - The probe set, 80 .is

a ?gg% a% 3&@#%@§|R£ﬁﬁ g?@%??g?e&%ﬁ% f SRV RUIOpHl Probe cards to
b m,. side of the circuit board 60 aligning with the

teg%:t%g};%y gv%@’ un ﬁ:.BIrIF%ti Iﬁ age [SIPBB% trﬁgqryalé§1oxg ot tesh spemals. In addition
luralit f probes 82 inserted through the probe

ﬁ8|1?f8}“d§¥ﬁ g‘ﬁheq 15h TSI thses. ghe ipgeniigd ezredtlya saies e probe card
absorbing and electric insulating material. The probes
gpangifgeturing cost and simplifies the manufacturing process.

Although particular embodiments of the invention have been described in
detail for purposes of illustration, various modifications and enhancements may be
made without departing from the spirit and scope of the invention. Accordingly, the

invention is not to be limited except as by the appended claims



respectively electrically connected to the signa

lines 70, each having a tip for positively contacting

with one respective electronic device of a

sem conductor wafer to be tested. During application,

the outer part of the first conducting strips 61 and

sBdbal IS €cdnaIMEINES:stri ps 62 of the circuit board 60

is electrically connected to the testing nachine so

that the. pre&Rodaf daBinkhabsMdkaed Hdbe 84:HNS riéﬁqg hd {&ps of:

testing machine to the electronic devices to b

t est ed. 36 W | 1,0 f e .
aj—!fﬁo\ﬁﬂﬂhgbﬂ Euﬁ)%?tr gl)’l&gg{?#lg %:foa ?@%@ﬂe& m%l!?anal Pavmg a

pr esent I nvention I's app rrcatron o

'B?é&et&ﬁﬂg{mgﬁgpaqlstrgﬁ e cards to effectively avoid

from current leakage during transm ssion of test

signals,,l.n additign to providing hijgh quality. probe
cards, P%ngHO%n?TgH’ﬂF@SBHﬁWga@%gm?kgnﬁﬁﬁﬁ%1@5@651PhﬂﬂﬂyOf
manuf act uring,cost and sinplifies the manufacturing

FARES SoWRAHBY grrepsedt frerm | aaforetiians fb thesingtlatinglayer to pattern a
i nvention have been described in detail for purposes
eturplity pfiembopsen relgtae to the grodvdsi cat i ons and

enhancenents may be nmade w thout departing fromthe

spi rit ahborsitgpe pbiralitheficondntihg stripdas diedémigdsyes ¢th@e insulating
invention is not to be limted except as by the
dnpendpettokbt ns 8 WHAT IS CLAIMED |S: 1. A nethod of

maki ng a | ow | eakage probe card conprising the steps

of : a) Py akbEiRG aApRHIRRII JBY&T bdRIG Bk ﬁ:pping;\a(earl for probing

hardi ness material having a predeterm ne

sleb@hgt Revibds: ERA M ng, on the support |ayer, an
insulating |ayer having a plurality of grooves

[
d | : t O f .the .
sl at gl BEEES o R B bEFFadioste g s he probes
{)3(? la% lﬂr\all%iytoc‘[l 31t g?lgl lgnre(s).ov s,

2. The low leakage probe card fabrication method as claimed in claim I,
wherein the support layer and the insulating have a center test hole and the probes are

located beneath the center test hole.

3. The low leakage probe card fabrication method as claimed in claim 2,
wherein the support layer and the insulating layer have a plurality of through holes,
which have a diameter greater than the diameter of the signal lines and surround the

center test hole, and the signal lines are inserted respectively through the through holes

in step e). |

4. The low leakage probe card fabrication method as claimed in claim 3,
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c) bonding a plurality of conducting strips to the

enbosses of the insulating |ayer respectively; d)

di sposing a plurality of probes beneath the support

| ayer for probing electronic devices; and e)

el ectrically respectively connecting the conducti ng
sfurihpscamptitiiiea prbeltes of Biypding] difrabé hyldef besk@Rdhe $dpp6S layer and
2. The | ow | eakage probe card fabrication nmethod as

chiidi@ded By Gch@iliodgh hyReTe Rolihg BERROS hayes sgéﬁheh NRilow the
i nsul ati ng have a center test hole and the probes are

I@gﬁgegﬁgg@qﬁg@pgye center test hole. 3. The | ow
| eakage probe card fabrication method as clained in

claim2, wherein the support |ayer and the insulating
| ayer have a plurality of through holes, which have a

di anet er eater. than t he di er of the signal lines
and sur rsoglﬁ]ﬁalf’ﬁ’elealéaegﬁt@fjg? ggrgnﬁgp@tlogﬁae@% agjcimped in claim 2,
lines are inserted respectively throu?h t he through

h@ﬁggf CQRPIENER 8Yb-stap oTHISPPTNE P PaabEdld dseeathutle center test hole
fabrication nethod as clained in claim3, 9 further
dorpertisilhghadisgphesprebesd bdissyposdadgencysh dimeprhbe hislder.

beneath the support |ayer and surrounded by the

t hrough holes for holding the probes to be suspended
bel ow the center test hole in step d). 5. The | ow

| eakage 6prmbbdowaeskazalproinatird tabmidaon m&hsd 8k Motk in claim 1,
claim?2, further conprising a sub-step of disposing a

priRkéin RElddefulIRBadd i hepfentem Jrﬁiﬁgulgﬂg ng%g:'ﬁgl havi?%a surface

vertically holding the probes to be sus enea

trBgstRQOEvAIPh def onf. su-BiLl%t | tBWQE?ﬂ( afggl?e?gc%p eSo%?gt)q for Testing and

fabrication nethod as ainmed in c

Materials) standards.

7. The low leakage probe card fabrication method as claimed in claim 6,

wherein said insulating material is an engineering plastic material.

8. The low leakage probe card fabrication method as claimed in claim 7,

wherein said grooves are engraved on said insulating material by mechanical

processing in step b),

9. The low leakage probe card fabrication method as claimed in claim 6,

wherein said insulating layer is made of a photoresist material,

10. The low leakage probe card fabrication method as claimed in claim 9,

wherein said grooves are formed on said insulating material by photolithography

10



wherein said insulating |layer is prepared from an
insulating material having a surface resistivity over
1013 O cnR subject to ASTM (Anerican Society for
Testing and Materials) standards. 7. The | ow | eakage
probe card fabrication nethod as clainmed in claim®,
wheicedsingsai d i nsul ating material is an engineering
plastic material. 8. The | ow | eakage probe card
fabrication nethod as clained in claim7, wherein
said grooves are engraved on said insulating nmateri al

by mechapi r [ i tep. h)-. 9. The | qw : .

| eakage pr gg% Ig\grlg&?%%rp P(gozft ?ag% fg’n%qqﬁé%n %et}&q%a‘?‘srrgaln?eﬁ] in claim 1,
claim6, .. wherein said insylating |ayer is made of a
pﬁg%rg?rn ERS fuPl%ﬁ SPYRS PrEgarcfory g 3rt%‘yéaj dguing ol ugal strength over
f i cation method _as clainmed in claim9, wherein
smga%t%\%@e%fﬁ% A%ﬁ%&m&ﬂc%nﬁ%“ﬂﬁ son Bestingandelyleterials) $yndards.
phot ol i t hography 10 processing. 11. The | ow | eakage

probe card fabrication nethod as clainmed in claim1,

wherein said support layer is prepared froma materi al

havi ng d2f Teximallcasagepgbh candefabridAdkgaétho® as WRjREE inf Qaim 11,
ASTM (Anerican Society for Testing and Material s)

swisandarsdsl suppart 1T ik prephedkR@e dhelfans Malerda8f £akh WMiramics
nmet hod as clainmed in claim1ll, wherein said support ’

| syl @flask spgdyepared fromone of the materials of netal,
ceram cs, and glass epoxy. 13. The | ow | eakage probe
card fabrication nmethod as clained in claiml,
wherein said signal |ines are coaxial cables each

havi ng ag fxi ' a r ded. shi el ding, |.ayer .

coni a1y T B Mk Bhd A PG Hrliod  Geaff i caim 1
fv&;h%p%iﬁ’ 4 ?g%‘ila {im\el\s'I arg coaxial cables each having an axial wire and a grounded
shielding layer coaxially surrounding said axial wire and insulated from said axial wire,

and the axial wire and grounded shielding layer of each of said signal lines are

respectively and electrically connected to each two adjacent conducting strips in step

€).

14. A probe card for the connection of a testing machine electrically for
probing electronic devices to be tested, comprising:
a circuit board comprising:
a support layer made of a high hardiness material having a
predetermined flexural strength;
an insulating layer formed on the support layer and provided with a
plurality of grooves downwardly recessed from a top surface of the

insulating layer to pattern a plurality of embosses having a plurality of
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and the axial wire and grounded shielding |ayer of
each of said signal lines are respectively and

el ectrically connected to each two adjacent conducting
strips in step e). 14. A probe card for the
connection of a testing machine electrically for

probi ng el ebtndong wurthess rehsive @ the gtestgdndconpri sing: a
circuit board conprising: a support |ayer nmade of a

hi gh har di ness anesrgint@hg Ny nticRding adghesty ned conducting strips
flexural strength; an insulating |ayer forned on the

support | aygindedeh Me@vhdiag sﬁﬁ‘f&d@s 8r th@llﬁﬁﬁlﬂt %}fs@% ?spttacﬁlvely;

grooves downwardly recessed froma top sur

i nsul at i n%ldrﬁ% Mof Qr t?fsg%s%gp{)éﬁe%!h ¥e egqufaye{]; ofqr gprobing

haV|ng a plurality o i ng sur ScedP

0 a conducting |ayer including a
%ﬁ% Ri%ﬁi S%@%duct|ng strips bonded to the bondi ng

surfaces nsul tlng | ayer respectivel

plural i tayp Bffﬁ 1{% %“lb%%m& DhH Hsgrterh feaigh f#lﬁél@ul;é%@md angyadectrically
for probing electronic devices; and a plurality of
Sognentingithaeondpatie siaps avd dhgyproberereghactuly. boar d and

el ectrically connecting the conducting strips and the
probes respectively. 15. The probe card as clained in

claim 14, wherein said circuit board conprises a

center flésfThhgireb@rardt he chirabesn agnl 0saieddaengat Bircuit board
the center test hole. 16. The probe card as clained in

@hAiphkdsts canfee i@t RolkRBd SRR ds ak@dRite@Bbhdaliihe center test hole,
insul ating |ayer have a plurality of through holes,

whi ch have a di ameter greater than

'16. The probe card as claimed in claim 15, wherein the support layer and the
insulating layer have a plurality of through holes, which have a diameter greater than
the diameter of the signal lines and surround the center test hole, and the signal lines

are respectively inserted through the through holes of said circuit board.

17. The probe card as claimed in claim 16, wherein said circuit board
comprises a probe holder disposed beneath the support layer and surrounded by the

through holes for holding the probes to be suspended below the center test hole.

18. The probe card as claimed in claim 15, wherein said circuit board
comprises a probe holder disposed beneath the center test hole for vertically holding

the probes to be suspended beneath the probe holder,

19. The probe card as claimed in claim 14, wherein said insulating layer is
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the diameter of the signal lines and surround the

center test hole, and the signal lines are

respectively inserted through the through hol es of

said circuit board. 17. The probe card as clained in

claim 16, wherein said circuit board conprises a

pPrepRred floder ndiesisbbadnd e sefice resiwivitwpper t0'F Qyan? améect to ASTM
surrounded by the through holes for holding the

piAoherscan Gobietysios fenihedinb dlawiilbato@nier test hole. 18.

The probe card as clainmed in claim15, wherein said

circuit board conprises a probe hol der disposed

beneath the center test hole for vertically holding

the probesTho pR.SURPRIAEHAGICALN, 1418RE8RS AR ing materia

19. The probe’card as clalne

ey t l.ayer, . 2 prepared froma materia
o or S Rl R R heliflyiof So B P sty el
to ASTM (Anerican Society for Testing and Materi al s)
standards. 20. The probe card as clained in claim19,
wherei n_sa ﬁ insulating material 1is selected from one
of the rht &Rt Bredbeotard mgichimed g ghimstd.cahema said support layer is
photoresist. 21. The probe card as clained in claim
Pacpaygil freinna Sighdhasdippesr matceylehaviigg a fleapai ederfationier 100kes/cm?
hi gh hardi ness nmaterial having a flexural strength
ovljiectt0 AKGIM ¢ Aterisarbf @ttty tfar ST {rAMeIaiceiaR) SecdLdy f or
Testing and Materials) standards. 22. The probe card
as claimed in claim21, wherein said support |ayer is
prepared fromone of the materials of netal, ceramc
and gl ags epo 3 S i . :
a1 pioribe A SLBROPS FRAG 22 (ARG Spport layer s

'avi . AXi| i r nd_a grounded -

e A e R e T el
and insulated fromsaid axial wire, and the axial wre
and grounded shielding | ayer of each of said signa

l'ines a espectively and el ectri cal
53e ’fhe Bro%e carc{ %s claimed in claim 14, ywherein said signal lines are

coaxial cables each having an axial wire and a grounded shielding layer coaxially
surrounding said axial wire and insulated from said axial wire, and the axial wire and
grounded shielding layer of each of said signal lines are respectively and electrically

connected to each two adjacent ones of said conducting strips.

24. The probe card as claimed in claim 23, wherein said conducting strips
include a plurality of first conducting strips and a plurality of second conducting strips,
each of said second conducting strips being adjacent to at least one of said first
conducting strips; the grounded shielding layers of said signal lines are respectively
electrically connected to said first conducting strips; the axial wires of said signal lines

are respectively electrically connected to said second conducting strips.
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connected to each two adjacent ones of said conducting
strips. 24. The probe card as clained in claim23,
wherein said conducting strips include a plurality of
first conducting strips and a plurality of second
conducting strips, each of said second conducting
strips being adjacent to at | east one of said first
conducting strips; the grounded shielding | ayers of

sai d si ghalA Imetes] af ensldspectiried Yoard! ReLH ipgdld Yard, the method
connected to said first conducting strips; the axial
wiohgsistfp thakedpsefynal 1ines are respectively

el ectrically connected to said second conducting

strips. ; i i £ it . '
a probe a%%rr%,gdltn e%@%gdﬁpgﬂﬁn%??% if%lgﬁltgheﬁ%{hgg%a%gt_e“% having a

i diLr er nmade of a high hardi ness
%?déé;tél}lg{l‘xg%daﬂé&gaq g{rén 2y 9

avin €determ ned fl exural strength; b)

30

form ng i nsul ating |.ayer on the support |ayer, the

i nsul at g TaYert ng@ﬁahgé/ gaw Lﬂ"aﬂlet YrEPTgleyey die 1nsulating layer
omnmarql recessed froma top surface of the )
iHEEALR H’ém&l poes dewpardly secsrsed dont § tapf sustpelphidie insulating

surfaces relative to the grooves; and c) bonding a

BEXFF 50 pallerme Pty ef bengling wirfaces rslative teths gssmss;ahdt he
insulating |ayer respectively. 26. Acircuit board

made acebbatidig @ plurday wé chodhictfig sirgphs o A%, emlonrpss off thg insulating
a support l|layer nade of a high hardi ness materi al

haver ngpectpeldet ermi ned fl exural strength; an

i nsul ating |layer fornmed on the support |ayer and

provided with a plurality of grooves downwardly

recessed froma top surface of the insulating |ayer to

patternm@ A akdHi@obtdme &E‘B‘%&‘gﬁ@ tg@weﬁl%d%f Bladh 3'5! (Eanpor{éing:

bondi ng surfaces relative to tthe grooves;

a support layer made of a high hardiness material having a predetermined
flexural strength;

an insulating layer formed on the support layer and provided with a plurality
of grooves downwardly recessed from a top surface of the insulating layer to pattern a
plurality of embosses having a plurality of bonding surfaces relative to the grooves;
and

a conducting layer including a plurality of conducting strips bonded to the

bonding surfaces of the insulating layer respectively.
27. The circuit board as claimed in claim 26, wherein said insulating layer is

prepared from an insulating material having a surface resistivity over10'® () /cm?

subject to ASTM (American Society for Testing and Materials) standards,
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and a conducting layer including a plurality of
conducting strips bonded to the bonding surfaces of
the insulating | ayer respectively. 27. The circuit
board as clainmed in claim26, wherein said insulating
| ayer is prepared froman insulating material having
a surf acl. dbscatiivbaayd evelnihlHIO kiR 275 whiett saidindiihg material
(Anerican Society for Testing and Material s)
sisancapgmscrirgdpl28ic nidterili rcuit board as clained in
claim 27, wherein said insulating material is an

engi neering plastic material. 29. The circuit board as
claimed in claim?28, wherein said grooves are

engr avedZQO 'Th%aél{jcuﬁtnﬁ&gr@teﬂs _”c@iang%ﬁe{ ' (?Ialm YgImes ?eI}]b] Cs%d grooves are

processing. 30 e clrcuit boar cl-ai me
rein. s jnsul ati a ' made o
2%‘(%{ ac?rggg |ﬁs id g%uqatmglmat?ial%%ﬁ%e%??lﬁﬂlpf“ﬁé%?% as cI ai med
in claim30, wherein said grooves are forned on said
i nsul ating material by photolithography processing.
32. The c¢ircuit board as clained in claim26, wherein
sai d supfof ke tiggpeiboard as piped infclasmPdt whemin Wad/lmglaang layer is
flexural strength over 100kgs/cn? subject to ASTM
(paErdfeahoBuedismatéreal. Testing and Material s)
standards. 33. The circuit board as clainmed in claim

32, wherein said support layer is forned of one of
the materials of netal, ceramcs, and gl ass epoxy. 15

31. The circuit board as claimed in claim 30, wherein said grooves are

formed on said insulating material by photolithography processing.
32. The circuit board as claimed in claim 26, wherein said support layer is
formed of a material having a flexural strength over 100kgs/cm?2 subject to ASTM

(American Society for Testing and Materials) standards.

33. The circuit board as claimed in claim 32, wherein said support layer is

formed of one of the materials of metal, ceramics, and glass epoxy.
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