ELECTRI CAL CONTACT DEVI CE AND | TS MANUFACTURI NG
PROCESS BACKGROUND OF THE I NVENTION |I. Field of the
I nvention The present invention relates
~generally to electrical contact devices and nore
particularly, to a nmethod of making an el ectri cal
contact device. 2. Description of the Related Art

When i |.C chibs [

dovi A TRIEAEGEN BT BEyGRAE R fuafteRCE Blmgprocess
el ectrical contact devices shall be used for

el ectrical connection with the test Sanple.

Tai wan ent ap ﬁ%{ew&g 4129539 di scl oses a

Si m@%?%%ﬁé%# ' i cal Contact Device for
Probe Card”. which conprises a substrate having
arra%&?&d?q*g?gﬁ’ﬁ“%mbi rcuitry subject to a

predeterm ned pattern, and a plurality af .prab .

i nstal | ed Th¥ preventdmyenti egfes rallfe plecifige] Zpjact devices and more

electrjcally connected to the cirguitry. for contacting
t he PagiFlady, %awéthf’éeg@a?na‘@l ?‘%‘V@ﬁ‘f‘m@f’g‘}?&?ﬁecti on of

the probes fromthe substrate and to enhance the
r esi2sPessriptioooithe BelatetbArty obes agai nst el astic stress,

wel | s are made on the surface, of the sub&l%gte .
corr espondVifg tegtingn iC hise display naclhsOTHP edpgcthat require a
provided by the wells, the degree of el asji; .
def bpaEar Forsict elestrisallp slectrical, contapl deviges shalf B useg, for electrical
assuring, i npedance uni formty during contact of the

pr oprEgectjon with e test semplanp| e, The af oresaid

wells are directly fornmed on the surface of th; ) )
subst r at e THyranpatagt applieationNog 94129539 diselpses g S&F’Z@é’&ﬂﬁ‘é entitled
is conplicated, resulting in | ow manufacturing speed. .
TheTRlectical Coptagt Pewice doir Brabg Grsd’, i whishy empRtes iy gWbstrate having
production. Further, this etching Pr ocedur e wastes )
marfrrangedethpgd 2 cifsatohsubjest (e agmefgternimed pattem.mand;  glurality of
etching has a great process variation that lowers th ‘
yi eirebes dnsialled dindibe ssufaee of the substrate and electrically connected to the

circuitry for contacting the device to be tested. To prevent disconnection of the probes
from the substrate and to enhance the resistance power of the probes against elastic
stress, wells are made on the surface of the substrate corresponding to the probes. By
means of the space provided by the wells, the degree of elastic deformation of the
probes is relatively increased, assuring impedance uniformity during contact of the

probes with the test sample.

The aforesaid wells are directly formed on the surface of the substrate by

. means of etching. This etcﬁing procedure is complicated, resulting in low
manufacturing speed. Therefore, this procedure is not in favor of mass production.
Further, this etching procedure wastes many materials, thereby increasing the cost.

Further, etching has a great process variation that lowers the yield rate and does not -
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i npart good reworkability, SUVMARY OF THE | NVENTI ON

The present invention has been acconplished under the
circunstances in view. It is therefore the primary

obj ective of the present invention to provide a nethod

of making an electrical contact device, which is easy

and rapid to performand has the benefits of | ow

processing cost and good reworkability. , To
achiEW@“ﬁﬁWEﬁ ﬂFgEPWVe of the present invention, the

met hod of nmking an el ectrical contact device
conp§V¥@§ARK§"% §N8@mpgphbreparing a substrate; . (b)
forming a dielectric | ayer on a surface of .th ) .
subst rat e HifoPTEISPhITYgRUOD RS | begh apsganplighed dpderghe gigmstances in
dielectric Ia¥er by neans of_ a non-etching fechni que, hod
(c) ‘Ao M ip fresgtore pheiprigneey ohipctive phifie present {nyEntiga 9 ?m?ﬁf a metho
form ng a second sacrifice layer on the_ die]ectric

| ay&f mikingap glestrial contact deyipe avhich is easy 384 rapiddg PErfgsFiyig has the
body contour, form ng a probe body netal layer in the

pr olbEnsSETRf v proerssing fest angpod ¥4b|4§5”t his step once

or several times to forma probe structure, and ée) .
renovi ng tRackipyesthisobigeiiv ofethe prpsent iantionethe giedied of making an
sacrifice layer to obtain the desired el ectrical .

c on€lsetrical egntacs devaes goprises the sens of(#)yseparieg asibstraig (b) forming a
substrate. Furt her scope of applicahility of

t hedigleetsia fayer onve purfasa ofihiel subsiatsand £prsaing el g ¢ stace of the
detail ed description given hereinafter. However, it
shodielgctrie layerdwmeass af & hon-eteling trshuinyes (F) duming plistiacrfice layer
speci fic exanples, while indicating preferred
enbddhererl.s(dpforming & aecend sasnifice fayeypry e disecig)lager and the first
illustration only, since various changes and ]

o diarificetlayen defiiinghi nrobi bodsixamtour, fprening Hprebe bodyeetal layer in the

invention will becone apparent to those skilled in the
ar tprohechedy hensoud @nd fep dengating thiststapronce ErerpEuR| tp forane probe
OF THE DRAW NGS The present invention wll

bestnsuiepand (k) temovingoibe Sirss sacrificg fayen end ghesiepang sacrifice layer to
description given herein bel ow and the acconpanying
dr ahiahcthe disirethelentricaljcantact Bevicehavio thd grokststractiugand Hieysubstrate.
and thus are not '"imtative of the present invention,
and Further scope of applicability of the present invention will become apparent
from the detailed description given hereinafter. However, it should be understood that
the detailed description and specific examples, while indicating preferred embodiments
of the invention, are given by way of illustration only, since various changes and
modifications within the spirit and scope of the invention will become apparent to
those skilled in the art from this detailed description.
BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will become more fully understood from the detailed

description given herein below and the accompanying drawings which are given by

way of illustration only, and thus are not limitative of the present invention, and
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wher ei n: FIGS. 1-12 are schematic draw ngs
showi ng the steps of a nethod of making an el ectri cal
contact device in accordance with a first preferred
enbodi nent of the present invention; FI GS.
13-18 are schematic drawi ngs showi ng the steps of a
met hod of making an el ectrical contact device in
acco&ﬂ\%nce with a second preferred enbodi ment of the
preséi¥hvent i on; FIGS. 19-21 are schematic

drawi ngs s i.ng the steps of a nmethqod of nmaki.n n .
el ectri cal i]:g@'ht g“& araé%e@éﬂ? a%{tﬂ@%‘?‘%f&ﬁ%&’efgw*% °£a§1}??%98 of making
preferred enbodi mept of the present ipventjon; .

FI G 85 fectigal conastefiovic db ag5on %W\ﬁgﬁgg’%p‘g eprg] gypgdiment of the
formof the third preferred enbodi ment of the present

i nveRtP@hIvention; | S, 23-26 are schenmatic draw ngs

showi ng the_steps of a nethod of making an el ectr%cal thod of
contact deVl¢% Prldegoichenste diewines showpg ihe)FEps Pt agnethod o
enbodi nent of the present inventjon, and FIGS., ..

27 aRakipganglectricaheoniact devifednpsegrdangeavifh ayepond pegfemped egpbodiment
a nmethod of mmking an.electrical contact device in
accoPfdbgRresenli mYFnHOE | fth preferred enbodi nent of the

resent invention.
P FIGS. 19-21 are schematic drawings showing the steps of a method of

making an electrical contact device in accordance with a third preferred embodiment of
the present invention;

FIG. 22 is a schematic drawing showing an alternate form of the third
preferred embodiment of the present invention;

FIGS. 23-26 are schematic drawings showing the steps of a method of
making an electrical contact device in accordance with a fourth preferred embodiment
of the present invention, and

FIGS. 27 and 28 are schematic drawings showing the steps of a method of
making an electrical contact device in accordance with a fifth preferred embodiment of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIGS. 1-12, a method of making an electrical contact device in
accordance with a first preferred embodiment of the present invention includes the

steps of (a)-(j) as follows.

(a) Prepare a substrate 11, which has a first surface 111, a second surface 112
opposite to the first surface 111, a plurality of circuit layouts 113 amranged therein

subject to a predetermined pattern and extending between the first surface 111 and the
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring

to FIGS. 1-12, a nethod of making an el ectrical

contact device in accordance with a first preferred

enbodi ment of the present invention includes the steps

of (a)-(j) as follows. (a) Prepare a subsuitte

11, which has a first surface 111, a second surface

112 opposite to the first surface 111, a pluralit 8f

ci r cp9ond surbge 1121 assshawp 4 FIG 1t et layeitignd contacts iy be arranged
predeterm ned pattern and extendi ng between the first

Sur f QBdhe Bt sEpoe Al and Breoeprd, factel 21 BESMGHGHR Of focessary
FIGI. Grcuit |layouts and contacts may be arranged on

t he FPmRRneR! pasRrdonthe coppertionef BebSnd surface 112 for

t he nounting of necessarg conponent parts or for the
connect i on @rAsshewedn FIG. 2, form g gielestricdavid2 op the| fgt surface 111 of
forma dielectric layer 12 on the first surface 111 of |

t he Sigbsbstrtes 11 byhipeinsapls migro nireqessipg dechaalpgyyfrom an electrically
technol ogy froman electrically insulative material,

for BREYEsaterinl, £9¢-cxamnple, higk-Glve Bheforesisle Aegoadingjtoithys prypadiment,
enbodi ment, the dielectric layer 12 is forned b}./l means
of |the Bislsetsip ayemiidis Hormeddy meansof ligkperaphy erbhagwellg 121 on the top
plurality of locating portions in conmunication wth

t he agd ﬂ@ﬁmlity efloeating parfonsin corampnhieasionsyithithe eircnit layepts 113 at the
the substrate 11. The well 121 has a wall abutting

wi t Hirstisarfacg Al hekthe fubistigse d1.clTheorell 121 hay e wall zbutfing with ghe surface
preferred enbodi ment, the locating portion is a .
coneédhd dislegfrio dayer 122 Iif Srisrpoeferedt ¢nabodithent, thpdocating portion 1s a
thick-fil m photoresist can be coated on the first

sur femngctivn erasive i B2 fosmerdsor the eall IThedhick-ditrd pHotpissistisan be coated on
first surface 111 of the substrate 11 by neans of

contheefitst smofack Al of the substfady 1hsorsvoded fnthe| @st3surface 111 of the
implant a first probe body netal |ayer 131 in each
consubstritoHl byr meane of @npoéss nodding. el ectric | ayer 12 and a
first sacrifice layer 14 in each well 121 of the

di el ect ri ¢)l|Amyshow 2n BIG. 3p amslamsfa fseprobobatyrmmety layer 131 in each
technol ogy, and if necessary, |leveling the first probe
bodyonnetion gtoayel22] &fltheditldctnie lhyer I2 asd erfirsti seerificayayer 14 in each
to be flush with the dielectric layer 12 by neans of
meohahil2iabf dei diekecttc layee R dgl means nadi eleptroforming technology, and if
el ectrochem cal nmchi ning, or chem cal etching.

Thercedssary, $avielingsthe fisst phybe dodly foedal hggr 134 ané fledfirsttsacrifine layer 14
or several tines till the dielectric |ayer 12 and each

fi tebe dmsh withake dizjeetriclldydrc2chy tneansdefsmedhdnisdl zginding, chemical

grinding, electrochemical machining, or chemical etching.
The aforesaid steps (b) and (c) may be repeated once or several times till the
dielectric layer 12 and each first sacdﬁée layer 14 reach the desire& size.
(d) As shown in FIG 4, form a conducting layer 15 on the top side of the
dielectric layer 12. According to this embodiment, the conducting layer 15 is processed
through lithography and etching techniques to define a part or the whole of the desired

probe body pattern, i.e., the conducting layer 15 is left in the arca connected between -
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(d) As shown in FIG 4, forma conducting |ayer 15 on

the top side of the dielectric layer 12. According to

thi s enbodi nent, the conducting layer 15 is processed

t hrough I'ithography and etching techniques to define a

part or the whole of the desired probe body pattern,

i.e., the conducting layer 15 is left in the area
connected between the first sacrifice layer 14 in )
each thedfrst sagrificgdayer HeinfepghswelhiHpandiikrifirstproby bofy petal lyer 131 in
i n each connection groove 122. Except |ithography and

et chieafy cewisetioguEpove H@2c dixgerst lithgetaple rand Setehing fiechniques, the
formed by patterning conducting material by nmeans of

net arondpetingdpyer d5oeen s, formadnby pejtepring eensiuctingtmaseriah phiymeans of
and el ectropl ating techniques, |ithography and .
cheningtgl lifi-off ipragesse printinguproceser liﬂmgreptgpamgelé@@plaﬁgg techniques,
t echni que. (e) As shown in FIG5, forma second

sacr lithpgraphiyapd chepgcad platingtechmiquss, de finé spravecadiing techpique:

| ayer 12 around the conducting |layer 15 and the first
probe body (eyetsahowmireFIG 31foama sbaMeacrifiseflayes16 on the top side of
sacrifice layer 14 and the dielectric |ayer 12.

Ac c cheldielpctrio layer 32 ervvndliheaondudtihg layer thehdsthe first probe body metal
| ayer 16 is fornmed of a strippable photoresist by
nmeariayeo31 andrebgrethéfirstsadrifivedayes 3¢ dnd the diglghtric laybrolgr Apenyding to
to define a probe body contour. (f) As shown in

Fl Gtlgis emibodimentcthe derotd sagriSedayest 1friofembbalya swinpable phgteresist by
132 in the probe body contour of the second sacrifice

| ay ereadss of Yithogeapby ahd eraessed ftwongn dithography duidefine a probe body
The aforesaid steps (e) and (f) nmay be repeated once

or sent@mal tinmes till that the second probe body netal

| ayer 132 and the second sacrifice |ayer 16 reach the
desired si(f)eAs shown in FEGrd, ferm aewodpting secondigrobdibody metal layer
second probe body netal |ayer 132 by el ectroform ng

t ecid? duehe ptabe baly coyoubeofottiet seednd isa@ificetlayer 16 by means of
formati on of the conducting |ayer 15 nay be eli m nated

I n dléntwfarmag techngmaduct i ng subst ance may be deposited

in the probe body contour of the second sacrifice

| ayer 16 fije aforssid ekpsolepand(@ mey bd tepeptedronte bd sevigalitimes till that
technique directly to formthe second probe. body netal

| aythe séeddd ptdbertods nsotdl Yayet 182 ahd tigs sdcondssaefificentayerld® reach the
repeated several times till that the second probe body
metdatirddajger 132 and the second sacrifice |ayer 16

reach the desired size. (g) Renove the second .
sacrifi ceRuriigRr exbbpt RBmEFOMR isBcondl Grébe body metal layer 132 by

electroforming technique, step (€) may be omitted, i.e., the formation of the conducting
layer 15 may be eliminated. In this case, a conducting substance may be deposited in
the probe body contour of the second sacrifice Iajer 16 by means of chemical plating
or filling-in technique directly to form the second probe body metal layer 132. If
necessary, the aforesaid steps may be repeated several times till that the second probe
body metal layer 132 and the second sacrifice Iajzer 16 reach the desired size.

(g) Remove the second sacrifice layer 16, as shown in FIG 7.
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(h) As shown in FIG 8, lay an insulative |layer 18 of a
dielectric material over the second probe body netal
| ayer 132 above each connection groove 122 by neans
of, for exanple, lithography, to enhance the bonding
strength between the second probe body netal [ayer 132
and the dielectric |ayer 12, |leaving a crevice around
t he second probe body netal |ayer 132. Spray-coating, .
coating, vapdAshasenFiG e, lay arinsdativedayes E%g\y 3 Jiglgpiricgpaterial over
el ectro deposition coating may al so be enployed to
f or mtsgecenduebetbiog s mets layer 182 above each coppectiop; grogyed2? by means of,
formng or filling-in technique to _apply a strippable
mat edPgxample; ibography, teenhatce the,banding strepsth tbeyegjae second probe
formng a third sacrifice layer 19 as shown in FIG 9.
| f nbedsmsiallayerdidd|and fhe digectraclayert 12 fraving p ceeviss giopnd ghe second
| ayer 19 by neans of nechanical grinding, chemn cal .
gr i néfokg, body eeetplolapiernd Bal Spracivrting (coating, caper ¢epsition, sputtering
etching to have the third sacrifice |ayer 19 be flush )
wi t hdenesitiph g eleetre degogifien copging may also be(emplaxe Bafors thejgsulative
(e) and (f) to forma third probe body netal |ayer 133
on tlagerddeond probe body metal |ayer 132 and a fourth
probe body netal layer 134 on the third probe body .
netal | ayefi) Usgelggrosfooning ion filling-in dechnique to appiyi@ stiippsbleymaterial
etching technique to renove the first sacrifice |ayer
14, toite aedesdeft neatapi (h), derdba famingsa third sadifice liyerd 9 as shown in FIG
sacrifice layer 19, as shown in FIGS. 11 and 12. Thus, .
t he % &bnecessary, devebthersinace o the thivhsact fier layar 18 &y imeansjof mechanical
finished. After fabrication of the electrical contact .
devigsiadinghehemisak grinding, thctrasheisabmaciaing, ot shémical etching to have
devi ces by neans of conventional nounting techni ques.
The thefthird sactifiee layar 16 de Shshrmikh thg inshlativd byerdBcal cont act
devi ce of the present invention has the probe body
net al | ayef)Repet stepsi(e} amk(if) tofomn & Hbrdyrotecbady oistal layetyl33 on the
of each designed probe in which the first probe body
met sdcohdiprbe bady instahthypt B2 4nd « Gnthgirobehmdytanesd tiaydr 134 on the
el ectric properties to the circuit layouts 113; the
f i rthirdprabiedodyonigtahiayex133 asshowh3d FERdOt he second probe
body netal |ayer 132 are respectively filled in the
di el ect ri €)l Byploy Jdchinpdtetimdquentutemave ehé dystrsadrffice dayer 14, the
enhance the connection tightness

second sacrifice layer 16 and the third sacrifice layer 19, as shown in FIGS. 11 and 12.

Thus, the fabrication of the electrical contact device is finished. After fabrication of the
electrical contact device, the substrate 11 can be bonded to other devices by means of
conventional mounting techniques.

Therefore, the method of making the electrical contact device of the present
invention has the probe body metal layers 131-134 constitute the whole probe body of
each designed probe in which the first probe body metal layer 131 is adapted to
connect the detected electric properties to the circuit layouts 113; the first probe body

metal layer 131 and the second probe body metal layer 132 are respectively filled in
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bet ween each probe and the substrate; the second probe
body netal |ayer 132 and the third probe body netal
| ayer 133 constitute the body part of each probe; the
fourth probe body netal |ayer 134 constitutes the
probe tip of each probe. Further, the invention has
one end of each probe positioned in the | ocating
portion_(connection groove) and the other end extended
t ovarthf Erlectas lyes B m%ghmw, tivedayer 48 t@ gEmnegehe copngction tightness
provi des a space above the dielectric |layer 12 for
el asbriwegresash prabe oad B subiiratss thespwnd pepbp pediemethjgyer 132 and the
manuf act urin rocess of the invention requires a |ess
nunb 8¥rdgrrobs bedysaetalglayar 33 capsiifite Siephadg paxt 9f epeh probe; the fourth
conventional nmethod of formng the wells by neans of
et chPiebe bedn msta Joyer JBe rronstitges thesprobe tipred qasle nsgbe. Further, the
non-etching techniques to formthe desired wells and .
conni¥entign hgp 08¢ €ad of pashinivkenpasitioned imfhedecating partion (connection
drawbacks of being not easy to control and high
manugreeyed pddje oBst enskexten Weondmmie @ssariating welb so thakeach well 121
enpl oy etching steps, and also inparts good o
r ewdFrRedss| 4 spgeeabpeiba dielseimie daysr o elagtic defgpmption of the associating
reworkability). Therefore, material selection for
subgirehgt hgc aanefasivringo pragess pok s tinventien régvires ¢ fesegumber of
fromthe limtation of etching process, i.e., the
i NV PFCELNEcYePs Fdien compared tosthe comientional methad of Grmirgehe wells by
substrate subject to the considerations of insulation
and meenpseftaghing tschnelogy. Furthery besausepif ¢he use ofingreetching techniques to
substrate can be used to inprove the pr.oduct
per fonrthedesirat welld aiddongection grooves, the investion@lininates the drawbacks
understood that the material for the first sacrifice
| ayefbeing nat easit tolcontral @dd high mpaufastusing tost nf thelppnieshtienal methods
form ng techni que. Vapor deposition, sputtering.
depthgi ¢eniploy etcbingisteps, agp alvy impartsi gogd reworkatdlitly {efiching process does
plating may be enployed to formthe first sacrifice
| aymnt iigarf revworkability)f Therofard, edayerial seledtion farasubstfatecascording to the
materi al s. Except shi ppabl e photoresi st for the
s equesdntsiagention ¢efrbafren thHdlimitaarofptcomgsoess, i.aqdieiinventjon can
process, or hot conpression nol ding process may be
enpeleyte thoro sfitabhe tnivgerink don dhes acbstrhiec utjay do thé donsiderations of
any of a variety of other shippable

insulation and structural strength. For example, ceramic substrate can be used to

improve the product performance and yield rate.

It is to be understood that the material for the first sacrifice layer 14 is not
limited to the metal formed by electro forming technique. Vapor deposition, sputtering
deposition, coating, spray-coating, or chemical plating may be employed to form the
first sacrifice layer 14 from any of a variety of other sacrifice materials.

Except strippable photoresist for the second sacrifice layer 16, laser
processing, machining process, or hot compression molding process may be employed

to form -the second sacrifice layer 16 from any of a variety of other strippable
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mat eri al s. Further, chem cal plating may be

enpl oyed to substitute for the aforesaid electro

form ng process. Alternatively, netal deposition such

as vapor deposition or sputtering deposition, or

conducting material filling-in technique may be

enpl oyed as a substitute. Further, |aser process,

machi ni ng process, or hot conpression nol ding process

may DB oyed to substitute for |ithography in

formng the dielectric |ayer, achieving the effect of ‘
t he presentFurthele chemigal gplating may broemplores fegsubstiteinfep tbe aforesaid
Further, the probe body nmetal |ayers according to this_ .
enbod5ER fOrEde B‘@c?Sér?«%Q!nWel&ﬂéetSla@@Oﬁéﬁlaﬁum éiepg| deposition ‘or
Al ternatively, these probe body netal |ayers can be

f or mEBRtSFIngdgpoaitiantor consgiing majeniah fillingain Sechniquamay hegemployed as
different metals or conpound . materials of good

el ec@FREtiE. conducti ng characteristics. The probe tip

can be prepared froma conducting material of high )
wear resi staRlkes aser pogess: maRlrieing predess, edyy hesr enannesbing molding
probe morkin% life, inproving test reliability, o

r ed uBHORYyS gk b emplayrd por ebetitetk drrlithngraphy imfirmingrthediglectric layer,
and inproving test efficiency. FIGS. 13-18

i | 1 uaohiexing the effeetns dheafresentiénvegtienofalsingupi-ething teshuigyes.

device in accordance with a second preferred

enmbodi ment Fusther, lthe probe dndy inntak layérs mccondiog tal ithigy etobodithgng can be
enbodi nent, the nethod of making the electrica

c ontfameeddé vhe samambtabmatedal e paltgragtively) thass tirobd twds metal layers can

be formed of different conducting materials containing different metals or compound

. materials of good electricity conducting characteristics. The proBe tip can be prepared
from a conducting material of high wear resistance and low stickness, thereby
prolonging probe working life, improving test reliability, reducing the need of probe
cleaning and maintenance, and improving test efficiency.

FIGS. 13-18 illustrate a method of making an electrical contact device in
accordance with a second preferred embodiment of the present invention. According to
this embodiment, the method of making the electrical contact device includes steps
(a)~(f) as follows.

(a) Prepare a substrate 21 and form a dielectric layer 22 on the substrate 21
and wells 221 and connection grooves 222 in the dielectric layer 22 in the same
manner as steps (a) and (b) of the afdresaid first embodiment of the present invention

as shown in FIG. 13.

(b) As shown in FIG. 14, implant a first probe body metal layer 231 in the

connection grooves 222 of the dielectric layer 22 and a first sacrifice layer 24 in the
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(a) Prepare a substrate 21 and forma dielectric |ayer

22 on the substrate 21 and wells 221 and connecti on

grooves 222 in the dielectric layer 22 in the sane

manner as steps (a) and (b) of the aforesaid first

enbodi nent of the present invention as shown in FIG

13. (b) As shown in FIG 14, inplant a first

probe hod tal |ayer 231 in the connectign grooves ]
222 é‘feﬁ-‘i 731 gf diecdiledtnc laygie?2 by mgas f eleptey g tpsgigue, and if
| ayer 24 in_the wel l's 221 of the dielectric Iay%r 2 i
by nBEATSaty lexeldhg Wafqﬂfﬁlper@'s’{ gg%ﬁqedgp@r 24 s ffush with the dielectric
necessary, level the surface of the first sacrifjce .

| ay Y922t 42 slevatiopspacsis st bravean thedisstprebe bgdiapetpayea 3l in the
el evation space is |left between the first probe body

met afonpesiign gxogves R2iad theglivlectis Ionergi2o Hltamatively, the dirgt jpeobe body
dielectric layer 22. Alternatively, the first probe
body™mfaklayer Paiearn fiibyp tha pormpgtion grpavRE2223A A dugh mapner relative to the
grooves 222 in a flush manner relative to the .

di el deleqtic lavey 22 witheyt tlpaying theasforesaid rrbevatiosr ange-gSimilar to the
el evation space. Simlar to the aforesaid first .

e b oerassis first enebodisnemh thedammartion o€ fistectric dayendle the st sprifice layer
first sacrifice layer 24 and the first probe body . .
net &4 apd fhey firgzaro gpdwgqtaééwr 83 eanclee rgpeated\papor severpldtimes till
fill that each of these three |am nated structures

r eadhtéeach pEihgeesthyee dpmjnated structures reaches thesdesitesifizei n FI G

15, inplant a fast conducting |ayer 25 and a second

sacri fi ce (F)afeshaxg inrFIGh IS, timplasy e firss fcondueting leyes XSrand a second
layer 22 in the same manner as the steps (d) and (e)

of sasaties loyersk6 eh thi tapt sidendfabic dislectric layer 22 i i same mapger as the
a second probe body netal |ayer 232 by neans of

el edepsdd¥and e)nd theeforedaiffirstgmbiodingstir t of t he second

probe body netal |ayer 232 formed in the space left in

t he connefdi plapt covesend ppobarkbdy hwetalt kayer 3% by oheanpeof electro
second probe body netal |ayer 232 formed on the

corfgteing teghhigyewit 8 part efthBls@oné probarbddy metabloyer 232 yormed in the
| evel the second probe body nmetal |ayer 232 to have it

be sbhagdeft wi the cohrectiercgmoves 222 iahd the dtherapart 28 theReeondaprebe body
| evel i ng techni que used in the aforesaid first

e misertil desrer 232 rfoimeedempthe wentlucting kiysr 2% (soa Fl@ntod.dindeii tnecessary,
Simlar to the aforesaid first enbodi nent, the steps

( cJevahthe(stporalf piobe dode ammtall leyeb @8R e ritave ainbé dushe pritht thel second
once or several tinmes till that the second probe body

me sakifitelager 28 Thasadnd leecling tarhdigeaaseidfin de dfaysaid 26t embodiment
reach the desired size. Further, except the formation

of cante espiayed tpthidsecdnddnboditeht. | ayer 223 by el ect

form ng techni que, the formati on of the conducti ng

| ayer 15 Similarlie theraféresaid] firanantekdingn,ahe gemt(crmd@d) of this second
filling-in technique nay be enployed to inplant a

c osmhodineny can lbet @pcaeedi dhct o€ sp¥epdletimes till that the second probe body

metal layer 232 and the second sacrifice layer 26 reach the desired size. Further, except
the formation of the second probe body metal layer 223 by electro forming technique,
the formation of the conducting layer 15 may be omitted, and chemical plating or

filling-in technique may be employed to implant a conducting substance in the probe
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body contour of the second sacrifice |ayer 26 to fonn
t he second probe body netal |ayer 232, and the steps

may be repeated till that the second probe body netal
| ayer 232 and the second sacrifice |ayer 26 reach the
desired si ze. (e) Repeatedly inplant the third

sacrifice layer 27 and the third and fourth probe body
net al and 234 to constitute the desired

| 2
pr ob o8 Pefigl Pg %?fhseP‘PPél Bgice jayer 26 t fiarm,ihs second grabe body metal
enboﬂinegg %ﬁf FIG17). .gﬁﬁﬁRenove the first,

second*afif § siere may ibe aenealpd il thet thepspcongdnproberbady metal layer

obtain. the desired structure of electrical contact
devi é Q’E’é’ée jepqnd sagrifice layer 26 rgech dheflepigedisizet hi s

enbodi nent, the second probe body netal |ayer 232 has

one part ef@diraeatedln mplant th hrdsaeifice ﬂaéf@i/éi andthe shigl and fourth
t he otFeL%Part exposed to the outsjide of the .

di el BOPT pedy|msfal layers 235handn¥34nlg constituie) Fhgi desiregh preliggitpycture in the
between the dielectric layer and the probes that are

f or n¥Pegay phide ﬁg’ﬁ?aﬁr%@“%eweﬂﬁﬁﬁlﬂﬁdﬂér s. This

enbodi ment _prevents di sconnection of the probes from

t he subst r@f Bempye the| igplg sepoad end tthied sqcafieq fayens 24oRbatnd 27 to
devi ce. .  FIGS 19-22 illustrate the stegs of the

et kL desitedgrugiresfelactricabgontagtdesise (sge FlG &8k n

accordance with a third preferred enbodi nent of the

present i ryeeprdingrfo thin embedimeat, §fe seeduidmgotenteodynestal daxenR32 has
contact device of this third enbodi ment includes steps

(a) ope parhembeddedinsthe connection gipovas 23Amad shesethertnagtt axpgsed to the
and font a dielectric layer 32 on the substrate 31 and

we| putsido of othel didpetae tlxsn 23 cobansing2the| bonding sireaptbcbetiveen the
| ayer 32 and inplant a first probe body netal |ayer
331dickectrip dayei £ iporbes) ﬂn@b%sfgm of fthe fnanyipeobe bodyi wetal layers.
layer, 32 and a first sacrifice layer 34 in the wells
321Thif emhediment| nseveniscdiscaprecti@pofithd peobes om thersurteterafter long
| ayer 35 on the top side of the dielectric layer 32 in

- corifeef the pleetdicalsontactidevits.r st sacrifice | ayer 34 and

the first probe body netal |ayer 331 by neans of

el ectro UGS HYy22 dbistrate the steps vftbe swined nfimaking as eletteical contact
steps (a) through (d) of the aforesaid first
entslgvicerraccqrdame it atjrd preferred embodiment of the present invention. The

method of making the electrical contact device of this third embodiment includes steps
(a)-(c) as follows.

(a) Prepare a substrate 31 and form a dielectric layer 32 on the substrate 31
and wells 321 and connection grooves 322 in the dielectric layer 32 and implant a first
probe body metal layer 331 in the connection grooves 322 of the dielectric layer 32
and a first sacrifice layer 34 in the wells 321 of the dielectric layer 32 and a first
conducting layer 35 on the top side of the dielectric layer 32 in connection between the
first sacrifice layer 34 and the first probe body metal layer 331 by means of electro

forming technique in the same manner as the steps (2) through (d) of the aforesaid first

10



(b) Continuously lay a nunber of second sacrifice

| ayers 36 and lam nate a third probe body netal |ayer
333 and a fourth probe body netal |ayer 334 by electro
form ng technique in the same manner as the steps (e)
and (f) of the aforesaid first enbodi nent (see FIG

20) . (c) Renobve the second sacrifice |ayers 36 .

and the fir S i.fice layer 34, thereby finishing

t he gpggkpﬁikpeggiﬁétt device (see FIG 21). Sane as

t he steps ).and (i) .of the afaresajd fjrst .
obodi mant OHGREREDIRY o Buhg of Sepnbactlic ayess € andlaminste o
firsg.enmbqdinent c be forned.in thjis epbodinent _an
coveltis Fatpe sfel e 3icenf o Toprypig %b%e i 338 By clecro
| ayep. 331 beyond.the first sacrifice | ayer, 34 .
o REBE R HNG B FBF S aidin ool pids(D ﬂ'% fcaforessid first
body tal layer 231 and the dielectric |ayer 32,

i nprﬁ&%ﬁ{j‘“i“hég‘iéﬁ %Ql?i lity of the probe structure.

Further, s as the aforesaid first_enbodi nent, the

first, sec@gg‘,e’nf’?ﬁ the sgprrdrsaertiios layesh30 B@d@‘egftaqamg"e layer 34,
| ayers .331-334 can be nade subject to the desired size

by ST ToRb g e oiaral o CRiiri(ee FHaFer and met a

| ayer formation procedures, and |leveled, if necessgfy. )
Li ke the deE@mees gheistins 09 apdh ) of the aloreseid first gmbodiment, the nsulative
enb?dinent alternative manuf acturing processes that,
achil@ge18 of theopfprssaid daw earbodimysat o be forped yn dhisegipadiment and
as a substitute. FIGS. 23-26 illustrate_the .

st efeverd anrbe it pbthedistpagherpdy metal daser 33l beyond theckirst sacrifice
device in accordance with a fourth preferred

enbB¥rdte eghance hendistion forephstiveea the frskriohe hody wetal layer 231
this fourth enmbodi nent includes steps (a)-(d) as

f ol ffhe dielectric layer32, mprpyipgthy relighility ofitee probestcst m a
dielectric |ayer 42 on the substrate 41 and wells 421

and conneEwthsh same @y dis aforssajdfirshembpdiment; the dirstaspepndy shird and
and inplant a first probe body netal |ayer 431 in the |
corifugh pohe fediometal dayerso31t334 can bE awade isebipetyta the) desirgd size by

a first sacrifice layer 44 in the wells 421 of the
di aneaps of (gegegtqu theosagrificen layery and metal layer formation procedures, and

leveled, if necessary. Like the description of the aforesaid first embodiment, alternative
manufacturing processes that achieve this object can also be selectively employed as a
substitute.

FIGS. 23-26 illustrate the steps of the method of making an electrical contact
device in accordance \ﬁth a fourth preferred embodiment of the present invention. The
method of this fourth embodiment includes steps (2)~(d) as follows.

(a) Prepare a substrate 41 and form a dielectric layer 42 on the substrate 41
and wells 421 and connection grooves 422 in the dielectric layer 42 and implant a first

probe body metal layer 431 in the connection grooves 422 of the diclectric layer 42

and a first sacrifice layer 44 in the wells 421 of the dielectric layer 42 and a first

11



conducting |ayer 45 on the top side of the dielectric
| ayer 42 in connection with the first probe body netal
| ayer 431 by neans of electro formi ng technique in the
same manner as‘the steps (a) through (d) of the
aforesaid first enbodi nent (see FIG 23). (b)
Prepare a tenporary substrate 49, and continuously | ay

B P S B LA R 8 rpn v
434 i _

B

e Sl SRR 5 B oA

body netal Jayer 432 for bondin ee FlI G.24).
(c) Bond t repate aclomBeREY SHys ag? é?, gﬂgi %f)tntl{uﬁ?éxsly lay a number of

substrate 41 to the second conducting | ayer 48 at the

t enpdeand,saspfics; lryre 49 gnthe e RBORR A 98¢ ?’W@%‘ﬁ%ﬁﬁ a fourth
48 is made, or bond the second praobe b | Jayer

432 Pgog g@fm?tglt layes dthca thirg nropehody 511%63 %ﬁ'&%f iﬂ?{ &'4ccond probe
probe body netal |ayer 431 directly if the SeCQ?d 1
condRdyimgal | laxee A32 By imeaps, of Agpiroiqrame teshaigys; and if necessary, lay a
Simlarly, the first probe body netal Iayer 43% ggﬁ Q;

di r exepng cprdvadng laver i onghessrrad b bedy mgtal layes A3 for hpnding (see
the second probe body netal |ayer 432 if the first
condl€t3g | ayer 45 is not nade. (d) Renove the
second sacrifice |layers 46, the tenporary substrate 49

and the fi(ebBoskdh et conduyiane lexer 4 a i, subrirsie A i the second
the electrical contact device (see FIG 26). . JIn ]
an &rrducting leyer g8t the temporarg sehstrate 8 dfithassrond popdugting aypr 48 1s
probe body netal |ayer 432 and the surroundi ng )

sac madp,cs boad e sewnd peobe bpdeghlayered3a te fhedirst condugling layer 45
42 imredi ately after step éa), and the formation ?f )

t he ot the &t Probe bedsbeetel lavar 481 Hisgetly ifgBosegprd opducting layer 48 is not
surrounding sacrifice layer is elimnated from .
abowaderfse FiR 28)-stimilarly {the first probe hedyimsipl iayaadHgmay e directly
second probe body netal |ayer 432 and the third probe )
bodyonded to the sepend ag@netingdayes #8 pthe seqend migba bedgpetablayer 432 if
each probe. The second probe body netal [ayer 432 and

- t hethe st condnesing lapsa¢5 isgotinadeayer 433 may be bonded

toget her through or wthout through a conducting
| ayer. (d) Remove the second sacrifice layers 46, the temporary substrate 49 and

the first sacrifice layer 44, thereby finishing the electrical contact device (see FIG. 26).
In an alternate form of the fourth embodiment, the second probe body metal
layer 432 and the surrounding sacrifice layer can be formed on the dielectric layer 42
immediately after step (a), and the formation of the second probe body metal layer 432
and its surrounding sacrifice layer is eliminated from above-mentioned step (b) and
replaced by bonding the second probe body metal layer 432 and the third probe body
metal layer 433 to constitute the main body for each probe. The second probe body

metal layer 432 and the third probe body metal layer 433 may be bonded together

12



In another alternate formof the fourth enbodi nent,

the second and third probe body netal |ayers 432 and

433 and the related surrounding sacrifice |layers can

be formed on the dielectric layer 42 imediately after
step (a), the fourth probe body netal |ayer 434 and

its surrounding sacrifice layer are forned in step

(b), .and . then the thjrd ohe body netal |ayer 433 and

t he ﬂﬁﬂﬁ?ﬁrﬁﬁgﬁggﬁﬁﬁbaﬁﬁ&é?“? ¥ 434 are bonded

together tq constitute the main body for each, probe. .
The third ¢ aﬁ%fh%i‘?“ﬁtstf%m ob st Ragth cmhoipe, B sppagd and third
probe body netal |ayer 434 may bhe bonded toget her.

t hr offghe Brdxipetaldarers FRand 33 aad FP&Jelafea gm'r‘)ap&lg sacrifice layers can
In still another_alternate formof the fourt

et bR RERE o1 (e defeife ISH 1R ey G ST e fhecfourt pigbe bocdy
44 is elimnated fromstep (a), and the first probe
bodymeiak layer 434 and it suprpandiggrapyfigedayes aggiforaeg Pystgb@? d then the
to the probe body netal |ayers at the tenpor

s b pisbe body metal fyerst33and ghccfowh Probe eacy el VA gt bonded

of making an el ectrical contact devjce i _ﬁcc rqance 1

wi t Hogsthef fq epnshitatediag main bagy fir pash prgpe- tTﬁ%H‘ﬁ é’ggﬁt ody metal layer
invention. This fifth enbodi nent is substanti al

si ni4BAand dhe fourth pebe dadyimeil ilaygs 434rmsyibsdarded m%hqr (frough or
exception that at |east one el ectronic device nmounting

gr odkitiowtropgh 3 epndugiingyethe diel ectric |ayer 52 during

the formation of the wells 521 and the connection .
grooves 53 stilk awotier altermate fos of the fouttizershadiment, das fopmgtion of the
54 ‘can be connected to the substrate 51 and dis%osed

i n firsesastificelager Mrieclimioated figmsteroiad 280 the st weabgbagdy etal layer
any other technique after formation of the probe body

net &l the aylsirstesis dirpellyrkondedato te nrolke bedyrmetaldayearygleths temporary
(not shown). In either of the aforesaid various
embodstrsit s, the process of forning the first nmeta

| ayer 131, 231, 331, 431 may be omtted. In this case, . .
bondi ng WFKES 23 and2dillustiitey owsthod of making pe elpgizicat gomfatdevice in
the conducting layer 35 and-the circuit |ayouts 313 of,

t hercsarfastce avith 38 1fifths prsfaried; e@abodimgnt enf 1the presdny inveption. This fifth
second netal l|ayer 132, 232, 332, or 432 may be_ .
corembotlisebnt ¢ substantially sitildratpdthe af@eBidyarionn embepipyents gvith the
Simlar to the aforesaid first enbodi nment, Iithpgraegy

t echenplion yhatray ldost ans ettcironieidevies mpuntingegroovect23 is formed on the
enbodi ments to forman insulative layer to partially

c odilectrivelaperci2eduring iieafocatipnt dfethd evells A2 andrtbe getmection grooves
bet ween the probes and the dielectric layer. This

i N2 (et FEG. 129),a0 that aletteoriodeviat(s) 54 vemhe camhected to the substrate 51
sem conduct or manufacturing process, masking with

s pamd/ dispadei nigy, the atitleast) one ayamting Epsdvei 5283, bys pelding jongny other
deposition, or electro deposition coating techniques.
Byteokdds: aftert foemativhhefthef probdk body thietal dbyert 53 @ad removal of the
contact device in accordance with either of the

v agdcfifice laydro(tionstiotva).of the present invention, probes

are fornmed of nultiple probe body netal |ayers, and

wel | s ar & biticred tenafbleeaid vetiastsmiddinteney thegrgress ofloraning the
el astic deformation space for each probe. The

e et by a3y 3EEIFY, 231 3 bk BMewRddl Bithiseal¢] baarlirg Wires37 are
nunber of processing steps when conpared to the

C QRRsfel @ SllectiBAllyUdnidct fiR cohdiitihd Riydeds dd itie difeait layouts 313 of
substrate by nmeans of etching technol ogy Further, the
invention inparts good reworkability that hel ps

i mprovenent of yield rate in ﬁﬁnufacturing el ectri cal
contact devices. Further, because of the use of
non-etching techniques to fonn the desired wells and
connection grooves, the invention elimnates the

dr awbacks of being not easy to control and high

manuf acturi ng cost of the conventional nethods that

enpl oy etchi ng steps.



The invention being thus described, it will be obvious
that the sane nay be varied in many ways. Such
variations are not to be regarded as a departure from
the spirit and scope of the invention, and all such
nodi ficati ons as woul d be obvious to one skilled in
the art are intended to be included within the scope

of the followng clains. _WHAT IS CLCAIMED IS; 1.. A
net hg!?f %‘SSW% e CeP B plisragiivelyp e segon &?F“f yer 132, 232, 332, or
conpr,ising the steps of; (a aring a supstrate;

(b) f'oF WERBe conapaisdde thejcaeyi g&@%%bﬂ@g BEVESt e and

forming a-well on the dielectric |ayer; (c) orn?“pq a b
first sacriSfia tp fleploresaid disst gapbodinteys, lithneraphy, teghnology may be

second sacrifice layer on the dielectric |layer and tﬁﬁ
%v?)]éw to partially cover

fi r shseddp either ebthepificr embefiments fa Fgman ip

cont our; . .
the probes, enhancing the bonding strength between the probes and the dielectric layer.

This insulative layer can be formed by means of semiconductor manufacturing process,
masking with spray-coating, coating, vapor deposition, sputtering deposition, or electro
deposition coating techniques.

By means of the method of making the electrical contact device in
accordance with either of the various embodiments of the present invention, probes are
formed of multiple probe body metal layers, and wells are formed on the dielectric
layer to provide an elastic deformation space for each probe. The manufacturing
process of the invention requires a less number of processing steps when compared to
the conventional method of forming the wells in the substrate by means of etching
technology. Further, the invention imparts good reworkability that helps improvement
of yield rate in manufacturing electrical contact devices. Further, because of thie use of
non-etching techniqués to form the desired wells and connection grooves, the invention
eliminates the drawbacks of being not easy to control and high manufacturing cost of
the conventional methods that employ etching steps.

The invention being thus described, it will be obvious that the same may be
varied in many ways. Such variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifications as would be obvious to

one skilled in the art are intended to be included within the scope of the following

claims.
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(e) formng a first probe body netal layer in the
probe body contour; (1) repeating steps (d) and (e) at
| east one time to forma laminated el ectrical contact
structure having a probe body and a probe tip; and (Q)
renoving the first sacrifice |layer and the second
sacrifice layer so as to obtain an electrical contact
devi ce including the substrate and the electrica
contact structure having a part thereof filled in the
dielectric layer. 2. The nethod as clained in claim1,
WHAS BB CLAIMEDES:ti on groove is fornmed on the
dielectric layer in comunication with a surface of
the substrate in step (b). 3. The nethod as clainmed in
lA‘Pn@moéI"GPﬁﬁ (flg &n SRREMRIRA cBﬁtQ&Qiebf%Q)’coHﬁ)h@ﬂng liYs@dps o$:
anted I n ne connection groove f electrically
c@hmﬁmanm@asﬁsuﬁmrst probe body netal | ayer to a

ul tlﬂi?ﬁiegecérig g]ic?e& QS? %3{ ﬁ’%l%lg taﬂwg’ﬁ SR tl(eCAIBICCtI'IC

corrmersl ng a step of IeveI | ng the second probe body
netal |ayer, the first probe netal |ayer and the first

s rfwmeea sy sacrifice Jpyver indhe Welhner |

(d) forming a second sacrifice layer on the dielectric layer and the first sacrifice

layer and defining a probe body contour;

(e) forming a first probe body metal layer in the probe body contour;

(f) repeating steps (d) and (e) at least one time to form a laminated electrical
contact structure having a probe body and a probe tip; and

(g) removing the first sacrifice layer and the second sacrifice layer so as to obtain an
electrical contact device including the substrate and the electrical contact

structure having a part thereof filled in the dielectric layer.

2. The method as claimed in claim 1, wherein a connection groove is formed on

the dielectric layer in communication with a surface of the substrate in step (b).

3. The method as claimed in claim 2, wherein a second probe body metal layer is
implanted in the connection groove for electrically connecting the first probe

body metal layer to a circuit on the surface of the substrate in step (c).

4, The method as claimed in claim 3, further comprising a step of leveling the

second probe body metal layer, the first probe metal layer and the first

15 oo



5. The nmethod as clainmed in claim3, further
conprising a step of form ng a second conducting | ayer
on the second probe body netal [ayer and an adj acent
part of the dielectric |ayer. 6. The nmet hod as
claimed in claim5, wherein the second conducting

| ayer is fornmed by neans of one of the techni ques of

s ensawifide Hyor inrmfhushaednined ng process and pattern
coati ng process. 7. The nmethod as clained in
claim 3, wherein the second probe body netal |ayer is
fornmed by neans of one of the techniques of

el ect r of orgTNg MARGESSolaiSRHE QRRY S | REHEREM ARG 8@ of forming a
process, chem cal plating and conducting materi al

FilL . . .
cl o Sori EGRARRBRLRTer on the seoshld pBE HBBY k) Ayl bl FRMdoB pat of
fir crifice layer and the dielectric |ayer to have
theﬁl%ides?"@alé?"?rfi ce layer be flush with the dielectric

| ayer after step (c). 9. The nmet hod as cl ai ned
inclaiml, further conprising a step of leveling the

first probe body netal |ayer and the secaond sacrifijce .
layer in & Theesthed 9 eleimgd iaclaime), wheyemn the second cmiuctmg layer ts
The nmethod as clained in claiml, further conprising_ a

st dprnagd by meangy of oh¢ 0§ thecloeliugtes g seayeondesiornmauacigréng process
of the dielectric layer and a part of the first

saand patteen tating process.

7. The method as claimed in claim 3, wherein the second probe body metal
layer is formed by means of one of the techniques of electroforming process,
- semiconductor manufacturing process, chemical plating and conducting material

filling-in process.

8. The method as claimed in claim 1, further comprising a step of leveling
the first sacrifice layer and the dielectric layer to have the first sacrifice layer be flush

with the dielectric layer after step (c).

9. The method as claimed in claim 1, further comprising a step of leveling

the first probe body metal layer and the second sacrifice layer in a flush manner after

step (e).

10. The method as claimed in claim 1, further comprising a step of forming a

first conducting layer on a surface of the dielectric layer and a part of the first sacrifice
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| ayer before step (d). 11. The nethod as cl ai ned
in claim10, wherein the first conducting layer is
formed by neans of one of the techni ques of

sem conduct or manufacturing process and pattern
coati ng process. 12. The nmethod as clained in
claim 10, further conprising a step of electrically
conteet beforetstep (8).r st conducting layer to a circuit on
a surface of the substrate with a bonding wre.

13. The nmethod as clainmed in claim1, wherein the well
in step (b) is fornmed by neans of one of the

techni ques 19fI‘h+ hichRd rag% nrlr%d ﬁlsc%inpf@ GhRai e 9 conducting layer is

conpr essi on nol di ng, chi ning process.

14. t Laicned,in.claiml, . rej .

i v SFEEF R ¥ Pl eyl bbb Ly Hcturing proces
of one ?f t he.t echni ques of el ectroformng process,

che AR eI QEINEDIOES] sacrifice material filling-in

process. 15. The nmethod as clainmed in claiml,
wherein the second sacrifice layer is formed by neans

of one of the techniques of |ithography, |aser o

processi ng2. Abe wehpd assélaimedr ice bnngipﬁlﬁb@sgqmwg a step of
machi ni ng process to define the probe body contour.
16.elcChizalipt dvadecting cthai firstd comdtucting ayer tovzecieduii vher surface of the
probe body and the probe tip of the | am nated

el aabstiapabitlcobo@iig #ireuct ure are formed of different
conducting 17

13. The method as claimed in claim 1, wherein the well in step (b) is formed
by means of one of the techniques of lithography, laser processing, hot compression

molding, and machining process.

14. The method as claimed in claim 1, wherein the first sacrifice layer in step
(c) is formed by means of one of the techniques of electroforming process, chemical

plating, and sacrifice material filling-in process.

15. The method as claimed in claim 1, wherein the second sacrifice layer is
formed by means of one of the techniques of lithography, laser processing, hot
compression processing process, and machining process to define the probe body

contour.

16. The method as claimed in claim 1, wherein the probe body and the probe

tip of the laminated electrical contact structure are formed of different conducting
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mat eri al s. 17. The nethod as claimed in claim]1,
wherein the first probe body netal |ayer is forned by
nmeans of one of the techni ques of el ectroformnm ng
process, sem conductor manufacturing process, chem ca
pl ating, and conducting material filling-in process.
18. The nmethod as clainmed in claim1, further
conmategialsyy a step of formng an insulative |ayer on
the dielectric |layer; wherein first probe body netal

| ayer is partially covered by the insulative |ayer.
19. The nmethod as clained in claim 18, wherein the

i nsul ati ve 7l auemdifod £ OBaLdYYinBAMS1, Ofhdriih hﬁ@ﬁé@ﬁ%be body metal
after formation of the probe body after step (

a0t Blved B Red Oby HnS 50 0fe AL (Lifhil Y Bt a]%@wgenmg process,

pr o body, and d sacr ayer 1s fi

fL:XeI Ce&{ﬂ%f t%)€ zna}ng u%tnLgVSch S%hgrg;%% H%Phﬁ%g% cﬁﬂ;ﬁg material
al m 19, wherein the third sacrifice |ayer |s

for ‘H&/Prﬁﬁ%?ﬁs of the techni ques of sem conductor

manuf act uri ng process, electroplating, chenical

plating, and sacrifice material filling-in process.

21. The nethod as claimed in claim18, wherein the i

i nsul at i v&8.I"Eheanethed fnclabuedin daimnk fofthereokiprisingacstep of forming

spray-coating techni que after formation of the probe

body iafulstivestapgsr §retheadidleafricelayere miheadin dirstt probe body dhetal layer is

sacrifice layer around the probe body, and a third

S aghitfall oveddty the idsulatiod1dydr. @ crevice of the
i nsul ative | ayer after the

19. The method as claimed in claim 18, wherein the insulative layer is
formed by means of lithography after formation of the probe body after step (¢} and
after rémova] of the second sacrifice layer around the probe body, and a third sacrifice .
layer is filled in a crevice of the insulative layer after the formation of the insulafive

layer.

20. The method as claimed in claim 19, wherein the third sacrifice layer is
formed by means of the techniques of semiconductor manufacturing process,

electroplating, chemical plating, and sacrifice material filling-in process.

21. The method as claimed in claim 18, wherein the insulative layer is
formed by means of masking and spray-coating technique after formation of the probe
body after step (€) and after removal of the second sacrifice layer around the probe

body, and a third sacrifice layer is filled in a crevice of the insulative layer after the
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formati on of the insulative |ayer. 22. The

met hod as clainmed in claim?2l, wherein the third
sacrifice layer is formed by nmeans of the techniques

of sem conduct or manufacturing process,

el ectropl ating, chemcal plating, and sacrifice

material filling-in process. 23. The nethod as
claimed in claim1, wherein the substrate has an
electric circuit formed therein and electric contacts
formed on a surface thereof 24. The nethod as
faeatordelthe msahtbiemaydd, further conprising a step of

el ectrically connecting the substrate to an externa
probe card set. 25. The nethod as clained in
claim1, further conprising a step of forning a

gﬂﬂ% gge glf:t?xo(y a1m cr glnc(ijalér?l I&Z Cvtvlgelée?n 1S ¥ird sgugéice ;]aﬁeer is formed by
maEs mﬁdhea@cmcalemﬂ s¢mccmldanton thanufaotutitipe procassypalécgopiging, chemical

C 0 ting the first probe body

pﬁﬁ@??ﬁ mﬁkaﬂ%&&%@kh%%%”?&%% a gurface of the substrate
by a bondlng Wire.

23. The method as claimed in claim 1, wherein the substrate has an electric circuit

formed therein and electric contacts formed on a surface thereof.

24. The method as claimed in claim 19, further comprising a step of electrically

connecting the substrate to an external probe card set.

25. The method as claimed in claim 1, further comprising a step of forming a mounting

groove on the dielectric layer for the mounting of an electronic device.

26. The method as claimed in claim 1, further comprising a step of electrically
connecting the first probe body metal layer to a circuit on a surface of the substrate by a

bonding wire.
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