ELECTRI CAL CONTACT DEVI CE AND | TS MANUFACTURI NG

PROCESS BACKGROUND OF THE I NVENTION 1. Field of the

I nvention The present invention relates generally to

el ectrical contact devices and nore particularly, to

a nmet hod of making an el ectrical contact device. 2.
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probes installed in the surface of the substrate and electrically connected to the

circuitry for contacting the device 1o 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 etching 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



I inpart good reworkability. SUMVARY OF THE | NVENTI ON
The present invention has been acconplished under the
circunstances in view It is therefore the primry

obj ective of the present invention to provide a nethod
of making an electrical contact device, which is easy

an rm and has the benefits of |ow
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t hi [ i nvention, the nmethod of
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first sacrifice layer in the well, (d) formng a
seobmdkmgan iefectizal eyngact devitd) evidecleiseasy arel dapigdo parform hed has the
first sacrifice |ayer, defining a probe body contour,
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contour and then repeating this step once or several
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changes and nodifications within the spirit and scoF .
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skilled in the art fromthis detailed description.
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invention will become nore fully understood fromthe

detrabthRd and (e) removing the first sacrifice layer and the second sacrifice layer to

obtain the desired electrical contact device having the probe structure and the substrate.
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 chenges 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



description given herein bel ow and the acconpanyi ng
drawi ngs which are given by way of illustration only,
and thus are not limtative of the present invention,
and 2 1 wherein: FIGS. 1-12 are schematic draw ngs
showi ng the steps of a nethod of making an electrical
conhack..device in accordance with a first preferred
enbodi nent of the present invention; FIGS. 13-18 are

schemat i i NgS show t he steps.of, a nethod .
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preferred enbodi nent of the present invention; FIGS.
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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 arranged therein

subject to a predetermined pattern and extending between the first surface 111 and the



accordance with a first preferred enbodi nent 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 Iayouts 113

arran r ect etern1
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secon s rfac 112 shown in FIG 1. G
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connection of probes. (b) As shown in FIG 2, forma
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substrate 11 by nmeans of micro processing technol ogy
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exanpl e, thick-film Photoresist. According to this
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nmeans of I|thography and has wells 121 on the top and
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the circuit Tayouts 113 surface 111 of
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first surface 111 of the substrate 11 by neans of

c oippnestion geloae Ag2 fgroed an thhealh The thick-fm phepiresist can be coated on
first probe body netal layer 131 in each connection
grtbeastl@Pfacd 11hef dhebantmiecll, ayrelonti2d dodha fistrstface 111 of the
sacrifice layer 14 in each well 121 of the dielectric

| aybgirale21 1ty Iﬁ&ﬁﬁ%f@émﬁfe@§ﬁ16ﬁfn@g’ m ng technol ogy, and if
necessary, leveling the first probe body netal I|ayer

L5 415 U e Ao, ERSE otk G b o n e
9cbRic-Aoh gl%%@gnliflof the dielectric layer 12 and a first sacrifice layer 14 in each
well 121 of the dielectric layer 12 by means of electroforming technology, and if
necessary, leveling the f;1r3t probe body metal layer 131 and the first sacrifice layer 14
to be flush with the dielectric layer 12 by means of mechanical grinding, 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 sacrifice layer 14 reach the desired 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



grindi ng, electrochem cal machining, or chem cal
etching. The aforesaid steps (b) and (c) may be
repeated once or several tines till the dielectric

| ayer 12 and each first sacrifice |layer 14 reach the
desired size. (d) As shown in FIG 4, forma conducting
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groove 122. Except |ithography and etching techniques,
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second probe body netal layer 132 in the probe body
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The aforesaid steps (¢) and (f) may be repeated once or several times till that
the second probe body metal layer 132 and the second sacrifice layer 16 reach the
desired size.

Further, except forming the second probe body metal layef 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 Iay-er 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 layer 16 reach the desired size.

(g) Remove the second sacrifice layer 16, as shown in FIG. 7.



desired size. Further, except formng the second probe
body netal |ayer 132 by electroform ng technique,
step (e) may be omtted, i.e., the formation of the
conducting layer 15 may be elimnated. In this case,
a conducting substance nmay be deposited in the probe

body cont of. the nd sacrifice.la
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size. (g) Renobve the second sacrifice |layer 16, as
shdady inretat|1gycy 132 Bnd the dglegtiowayer d2Fle@vigg al cagmmround the second
insul ative layer 18 of a dielectric nmaterial over the
sepoott podbendnddyyerelsd. Smyprodidg, abawe, eapbr deposition, sputtering
connection groove 122 by neans of, for exanple,
| i depehitan s clebir® BERREION hRinoneY BBo Yel@ildyed he fovkethe insulative
t he second probe body netal Tayer 132 and the
di ¢leefgic layer 12, leaving a crevice around the
second probe body netal |ayer 132. Spray-coating,
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| agrénding dygmirehadndng riestradiaical mremanagr dieersat giching to have
grindi ng, electrochem cal machining, or chem cal
etthhithigl tacrificedayerti9ebetfhish erithatbe insulatvé lyer1819 be fl ush
with the insulative layer 18. (j) Repeat steps (e) and
(f) to fapmRepedthicps (¢)raadef) be tyrnn®tiatd prabebody3Betalaydre 33 on the
second probe body netal layer 132 and a fourth probe

badyoriepdbe hadencla?4ayed 1898nd a fourth probe body metal layer 134 on the

third probe body metal layer 133 as shown in FIG. 10.

(k) Employ etching technique to remove the first sacrifice layer 14, the
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

6



third probe body netal |ayer 133 as shown in FI G 10.
(k) Enploy etching technique to renove the first
sacrifice layer 14, the second sacrifice |layer 16 and
the third sacrifice layer 19, as shown in FIGS. 11 and
Thus, the fabrication of the electrical contact
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select more suitable material for the substrate subject to the considerations of
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



that enploy etching steps, and al so inparts good

reworkability (etching process does not inpart

reworkability). Therefore, material selection for

substrate according to the present invention is free

fromthe limtation of etching process, i.e., the

: |nvI%ntt| n can select nore suitable material for the
subStrate subj ect to the considerations of insulation
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t heslen@ng %?olﬁ:oﬂbfrlﬁﬁ?é e, iAY@VB1gq8R 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 diclectric 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



be fornmed of different conducting materials containing
different netals or conpound materials of good ,
el ectricity conducting characteristics. The probe tip
can be prepared froma conducting material of high
wear resistance and | ow stickness, thereby pr ol ongi ng
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and i nproving test eff|C|ency 13-18 illustra
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accordance with a second preferred enbodi ment of th

pr daEh22. Ay elevatinn spagscis ﬂ@:t{) bgjween therirst prelisdidsremstal 1@Y¢é 231 in the
met hod of making the electrical contact device

i necburtetions pmpyes 229) andfthe disldetid layer. 22 @)lteRratipey,aha first probe body
substrate 21 and forma dielectric |layer 22 on the

Sulnsdtal dyer 231 canfill ve tHescodrdetion gravaoN BT inGnflghh @eun@sr Bhive to the
in the dielectric layer 22 in the same manner as

St dfefectrit) 1886 A0)vi@butt E@vﬁé%@sﬁbf&sﬁlﬂrﬁﬁvﬁlﬁﬁ%aé@ Ninfifar to the

the present invention as shown in FIG

S hewReshi) AtbGmidtimbPhe Bmbitibh bP H1ef€cﬁ£bel39é}?ﬁt ﬁx@tﬂ%t sacrifice layer

ayer 231 In the connection grooves
SJ( Q[gcf {heQITrlstaérg)& %Pdf ﬁneta }Jé/'f:r 2:‘(]', ?a?lc g{;@ga %a %r%éség}vergl times till
f t d I I
t h@aL P BBt feftdniipied sCudiie FohrepeRen s sbhe
flush vvlth the dielectric _layer 22. An el evation
space i s (Pefit shevndekIGHe, ﬂmpént pisHcopderfingdevr 25ap8ra second

231 in the connection grooves 222 and the dielectric

| aspetificeolayen) 26eem the toplside aftiee dictestricplaptye2Zbiodfie sgrae manner as the
| ayer 231 can fill up the connection grooves 222 in a

f | stephs (djeand ée) ofehabforsaitdirstrembodinedrgctri c | ayer 22

wi t hout | eaving the aforesaid el evation space. Simlar

to the afjoreplandaldetsid prpeidigNinetal NBydroZ3mbY Qheddk of electro
di.el ectric layer 22, the first sacrifice layer 24 and

g %gﬁﬂg% &tggglfggg i n%arﬂ@lt Bk sbAKE prdetb i mAS 155P 238 §ormed in the
space left in the connection grooves 222 and the other part of the second probe body
metal layer 232 formed on the conducting layer 25 (see FIG. 16), and if necessary,
level the second probe body metal layer 232 to have it be flush with the second
sacrifice layer 26. The same leveling technique used in the aforesaid first embodiment
can be employed 1o this second embodiment.

Similar to the aforesaid first embodiment, the steps (c) and (d) of this second
embodiment can be repeated once or several times 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



that each of these three | am nated structures reaches
the desired size. (c) As shown in FIG 15, inplant a
first conducting | ayer 25 and a second sacrifice

| ayer 26 on the top side of the dielectric layer 22 in
the sane manner as the steps (d) and (e) of the

o 69530 5ok ISR Sy A0 B B SRR Ry e
U 45 2SR 8 0 SRR PR PO TEAL ct e

grogves 222 and the other part of the second probe

bodk2 apgthgiseqongd spcrifme lavsy A6 aeagh thelssizasifileect i ng | ayer

25 (see FIG 16), and if necessary, |evel the second

probe bodfe) RepedtedlnyoplagBthettbirt asczifict liyer 27 wmld the third and fourth
the second sacrifice |layer 26. The sane | eveling

t e piotiewdy msetal 1hyers 283 ahd 2084 ab dodstitgé tendatdedpribe stasture in the
be enpl oyed to this second enbodinent. Simlar to the

af esifs taglad the sforealipfisn@iboditbR (e, (m) and (d) of
this second enbodi nent can be repeated once or

several tdRembid knd BAk §e|3§n(§_§ff?@%r(f5&pﬁicggg§’ers BBL 86, and 27 to

| ayer 232 ‘and the second sacrifice |ayer reach’ t he

R L e T T

second pro y et a yer y el'e

t echni que the formtion.of the conductjng layer .15

rmy be o CPUTE o Bent, i SR robg Pofy Hial feyer 232 has
techni que y be enployed to inplant a conductin

sulRé @n'?%dfﬁfﬁ & Hheppnediqgog)oes A2 andghe ofzer @é%mosed to the
sacrifice layer 26 to formthe second probe body netal

| fHyido3f the licleptsicslagps 28n enbancingp 8wt banding | stiehgth beteeen the
second probe body netal |layer 232 and the second

s alieledtiic dayvenymt th@Gprobescthat dre fomsddr eftths inzamy ffrebe body metal layers.
Repeatedly inplant the third sacrifice |ayer 27 and

t Mighid Binbelliment prevedth dispomleetikoay thegirabes! Ry@rthe s@tandafier long
234 to constitute the desired probe structure in the

i%ﬁ@omye@%‘bﬂ%oﬁ{a@fmed first enbodi ment (see FIG
| FIGS. 19-22 illustrate the steps of the method of making an electrical contact
device in accordance with a third 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 diclectric 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 (a) through (d) of the aforesaid first

10



(f) Renove the first, second and third sacrifice

| ayers 24, 26, and 27 to obtain the desired structure
of electrical contact device (see FIG 18). According
to this enbodi nent, the second probe body netal |ayer
232 has one part enbedded in the connection grooves

222 .t he. ot rt exposed to the outside of the
di eﬁngbgglrnll%n Fsg?/gfézlg? enhanci ng the bondi ng strength

bet ween t dielectrjc |ayer and the probes that ar .
formed of ng‘r‘émﬁﬁwstﬁ bye IBWHEF%OHS agratfise Teye 46 and laminate a
enbodi nent prevents di sconnection of the probes from

t hehigd, peobe hody gretad dayep 343 and @ foprth probe bedy mictad layer 334 by electro
contact device. FIGS. 19-22 illustrate the steps of

t hdonming teghuiffuerak thegsamre wheey ras dh¢ sepn(end (feof the dferesaid first
accordance with a third preferred enbodi nent of the

pr esbndinienv@ed Figh20)The et hod of maki ng the

el ectrical contact device of this third enbodi nent

i ncl udes (g} BRmové We bdehbnd@ SadrFde Apers B8)anPHBP Fr® s@crifice layer 34,
substrate 31 and forma dielectric |layer 32 on the

SUBRtbHRisBing RO Hle¥RichicoRBdt @é%l;_egpg)&r}q@tjlg_n_ grooves 322
in the dielectric layer 32 and inmplant a’first probe

body Mt &ladea e s;fg;gs (3 ahd)f) SARDSGRYLBM RO Coziirflglgté?l% insulative

the dielectric sacri

34,.1in e l1s 32 f the dielectric |ayer.32.and. a..
et 1R HR por o e Bodiytend St oF e iy fyipgibddiment and
dielectric |layer 32 i.n connection between the firs .
satPrredon the past °§4§%1ﬁ€ﬁt Preberhady mesalolgrerptdd beyapd, the first sacrifice
| ayer 331 by neans of electro formng technique in

t Hayes detorpahniae the adbrsiont fors Yetyeanhtho digst nrobye bedyt metal layer 231
aforesaid first 10 enbodi nent (see FIG 19). (Db)
Contlithadidlsttyic laper 32 nmpbaringthe selcbiliy shthe iptobesstivatpes. s

36 and lamnate a third probe body netal [ayer 333

and a f oRudiierpsaaireadohd uforedadd fitshyaibodidgfenhthe lfiest! $e@ond, third and

formng technique in the same manner as the steps (e)

arfBurtt prodE boh§ na&tar B§&k B371333 can be made subject to the desired size by
means of repeating the sacrifice layer 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 with a fourth preferred embodiment of the present invention. The
method of this fourth embodiment includes steps (a)-(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



enbodi nent (see FIG 20). (c) Renove the second
sacrifice layers 36 and the first sacrifice |ayer 34,
thereby finishing the electrical contact device (see

FIG 21). Sane as the steps (h) and (i) of the
aforesaid first enbodinent, the insulative |ayer 18
of r [ I hst di-nent,. can. fo d. i . .
i B BRIERR S i g SR IR sk i o s Fecdilpgion with the
prope bo tal layer beyond .t he first. sacrifice

Lyt 8308 5O Al FUEh 430 dSoG of siecid i Fehiighe T the same
first probe body netal |ayer 231 and. the dielectric

| ay/BFINgHas thesieps fan duened (ﬁﬁ?ﬁ the plorgsgddirstiambogipgit (sce FIG. 23).
structure. Further, sane as the aforesaid first

ermbodi nenfb) Ruepargia mposasy owbistrath 4P d anch gontinggnsly lpy gbeumber of
body netal |ayers 331-334 can be nade subject to the

desermd sseficebigyersdénm e tempaatyi supstrite 49aard fhieg daminate a fourth
| ayer and netal |ayer formation procedures, and

| eyedtechodyimeteiclapsaddd, althite pidte tbAgGhétalt lapsr 483 dndea second probe
aforesaid first enbodinent, alternative manufacturing
- Pr oeey aRtal IR 438 myelYlﬁaﬂsrBfSeI&Qdoﬁﬁ‘hﬁﬁgafbcﬂﬁgge, Bfd if necessary, lay a
sel ectively enpl oyéd as a substitute. FIGS. 23-26

il f ' :
el Pl ol By ERFs (3 o Aol P sy BRI P, fo bopding (e
pr Eﬁrﬁgd enbodi ment of the present invention. The
me dg )f this fourth enbodi nent includes steps

(a)-(d) as,tollows.. (a) Preparge a bstrate 41 an

forma dia(géé’{lﬁiitgglﬁé%e%on@“gﬁ ]l%?i%" gﬁtﬁ%tqgeat? syrgte ‘éﬂ&o the second
wells 421 and connection grooves 422 in the dielectric )
| aSRayduaingaveri4dat At temporary subspaisiA 15 s sererdhsondygiing layer 48 is
431 in the connection grooves 422 of the dielectric

| atpade, o borththese¢indsprobabedyf mctel lagged324te the firfigondudtisg layer 45
421 of the dielectric layer 42 and a first 11

c oardbe fitshgrobapedy #fetad tayeh43 1 dipectly dethefsedond cdhddogiag layer 48 is not
| ayer 42 in connection with the first probe body

{Tﬁhiﬂihee(sgz ﬁéG 483, BimilBBN theOfirsEhRBE Ay AhdthiNgyére4dIningyide directly
bonded to the second conducting layer 48 or the second probe body metal layer 432 if
the first conducting layer 45 is not made.

(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



manner as the steps (a) through (d) of the aforesaid

first enbodi nent (see FIG 23). (b) Prepare a tenporary
substrate 49, and continuously lay a nunber of second
sacrifice layers 46 on the tenporary substrate 49, and

t hen Ianinate a fourth probe body netal |ayer 434, a

th| [ obe. 33 and a second probe

bo& Ly ""1@?}‘3&1‘%?%‘ %@?nﬁ%%ﬁ@ﬁ@f eI ect r of or mi ng

technlque and, i f _necessary, ond conductin

| ayer 48 Bhangfaeralicgaly formpe %lsd@? eaboipran e seqofl and third
bondi.ng (see FIG 2{% (c) Bond the first conducti.ng

| ay&beﬂw dymqipldayerndi anded 3P andotheriel a@eécs@ﬁaund&grﬁe@ﬁ% fpyers can
| ayer 48 at the tenporary substrate 49 if the second

c ohd diemriedcpnl thy dielet8id leyermidiemediatebnafter liep $ac thedoprtly probe body
body netal |ayer 432 to the first conducting |ayer 45

or nteted Idyier 434 pudiesunodyding sadriflca ) eyer 4 1forthedeiatstep (b, and then the
the second conducting |layer 48 is not nade (see FIG

25)hirdSirothd Bddy)methlN@yek UBS bndPthe FSurBOFbEBR) métaliayerd3% are bonded
may be directly bonded to the second conducting | ayer

481REhENRS SRASHDL tHé Rlt BREYreLd pﬂoﬁé’ el“he‘]d:ﬁ Rblfobe tbe metal layer
flrst conducting layer 457 s not nade. enove t

r

i E B BB Al 6, 29"?%&?% bﬁ#?ﬁf*ﬁfﬁeg‘*ﬁmgh or
the rical ntact device (see FIG 26). In an
a|W85ﬂ§@8' éh ?ﬁﬁ HE1#%Er t h enbodi ment, the second
probe bo tal layer 432 and th r di ng .
sacr i fi cigﬁg@ anothes altpatedore@! e IHEH GopGeRt the foyrgption of the

imedi ately after St(ﬁ (a), and the formation of

h‘@'stsf@é@ﬁ@p loertd is sligninaie oma‘s;@ (ap3md thgnfrs prgbe body metal Jayer
surroundlng sacrifice layer is elimnated from
ad ke swrstratenie dlistidp botjedatodtherpppbabedy metabdapgrngt theetemporary
second probe body netal |ayer 432 and the third probe

badystrareet al | ayer 433 to constitute the main body for
each probe. The second probe body netal |ayer 432 and

the thirdi@s oremedyimRiaa a kiRl of Skifyangedaadad@gntact device in
t oget her 12
accordance with a fifth preferred embodlment of the present invention. This fifth
embodiment is substantially similar to the aforesaid various embodiments with the
exception that at least one clectronic device mounting groove 523 is formed on the
dielectric layer 32 during the formation of the wells 521 and the connection grooves
522 (see FIG. 27), so that electronic device(s) 54 can be connected to the substrate 51
and disposed in the at least one mounting groove 523 by welding or any other
technique after formation of the probe body metal layers 53 and removal of the
sacrifice layers (not shown).
Tn either of the aforesaid various embodiments, the process of forming the

first metal layer 131, 231, 331, 431 may be omitted. In this case, bonding wires 37 are

employed to electrically connect the conducting layer 35 and the circuit layouts 313 of

13



Il through or without through a conducting |layer. In

anot her alternate formof the fourth enbodi nent, the

second and third probe body netal |ayers 432 and 433
and the related surroundi ng sacrifice |ayers can be

formed on the dielectric layer 42 imedi ately after

st t fo r bod tal l.ayer 434

"t 2B btk AT S B ARy, [P Peoabita ity 38 202, 332, or
(b),,.and then the third probe body netal |ayer 433

and RS FoRReSHIge syt hpouts 31d\pyrbonding 31s-honded
together-to constitute the main body for each probe.

The t hi r dSiskEdo Heelploreseid) firshpmbodigmat, diftograrbyf teehnofpgy may be
probe body netal |ayer 434 may be bonded together

t hiugeyin either of theather embodighents toofodu cni ingpldtngdayer ko partially cover
still another alternate formof the fourth enbodi nent,

t héhd pobast enhandhg tHeebonlling Stresgih befwces tHeayrelies4dd ite dielectric layer.
elimnated fromstep (a), and the first probe body :
netTats ihayfive lafer tELSRAET B Richss HisbRtbhdudR@ et fdctiring process,
the probe body netal |ayers at the tenporary

submkEiak Qith l%ié%‘ coating? Bé’at't%g, {dgot ﬁéﬁo@ftﬁm?sﬁﬁﬁgﬁ}%ddeggsition, or electro

maki ng an e ri cal” contact "devi‘ce Iin “accordance
Wi LT LR pr enbodi nent of the present
i n{i/%bﬁ?}tlgh&%ﬂ%gt@%hlﬁﬁuﬁg enbodi nent is substantially

simlar tp the af sai d variqus enbodi nents with the, . .
except | orﬁ’i ﬁléetan%\t(%lr slmeél#g{ é’I?e 188 g‘egg‘\??tegwwﬁ?fﬁ?‘fqnaevwe m
groove, 523 is for on the diglectric |ayer 52
dLASCARglaRg eV Ty pither g‘g%ﬂd@n?%emmdl@elstﬁ of g pressief invention, probes are
connection grooves 522 (see FIG 27), so that ) )
el foaned af aulfinle pegbs)bodly metal bwersoamd stellsl arofanmed on the dielectric
substrate 51 and disposed in the at |east one

mdeyeri tegpgvidevan SR8td Yefveheafiory spaceafoy cathh qrobet dhieninguefacturing
after formati on of the probe body netal [ayers 53 and

r giroceas obihe tilventis@ edgufres € 1dsaYigmb el GY03roSROME stepd When compared to

ei ther of the aforesaid various enbodi nents, the
PRI 8615y ehfiodad el b)hﬁ)rming 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 the 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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first metal |ayer 131, 231, 331, 431 may be omtted.
In this case, bonding wires 37 are enployed to

el ectrically connect the conducting |ayer 35 and the
circuit layouts 313 of 13 the substrate 31 (see FIG
22). Aternatively, the second netal |ayer 132, 232,
33 connected to the circuit |ayouts
313“%§£%§ﬁ§¥ﬁgﬁ§F§g§: Sinmlar to the aforesaid first
enbodi nent, |ithography technology may be wused in
either of the other enbodinments to forman insulative

layer to partially coyer the probes, enhancing.the

bondi ng of Téﬂﬁﬂwdwéﬂ%aw apﬁéecmeﬁge@ﬁ% deviffe compyitag thesteps of

| ayer. This insulative |ayer can be fornmed by neans

of ~ seni cotfdireparingrapibstigieur i ng process, masking with
spray-coating, coating, vapor deposition, sputtering

deposi ti ofp) formipkectielctriddppsi ¢n de subatratngnd dotminguewell on the
By neans of the nmethod of naking the electrical
codieteztricdeyérce in  accordance with either of the

vari ous enbodi nents of the present invention, probes

are for neyf@inpt fitspéLriftoRecAIadye wel;al | ayers, and
wells are formed on the dielectric Ilayer to provide

an el astig) gehangat Eéaﬂn@??cg'ﬁictaplﬁzé‘a&y i Qg?ectnrghﬁlygr and the first

manufacturing process o e invention requires

| eSS f i n conpared to the

o Rl B B L T e

substrate by neans.of etching technol ggy. .Further .

the i nverEh BRI riRsckPdy dnldanttip hy Arrhs o cpttous

inprovenegt of yield rate in nanufacturkﬁg el ectric
eveRegEng

| .
cont act REALNE gy (i And () @4 lrsst g timet gn@flammate% electrical

non-etching techniques to formthe desired wells and

c sRRtaet tawtige beoxies a prabe bpdy ant 4 prebedipl #ridnat es t he

dr awbacks of being not easy to control and high

manuf act (g)i remowgt thefiirst tsherifoerugertandribd sevehd eatsifichdgyer so as to
enpl oy etching steps. The invention being thus

debtiin he dlediicaMcbhtabedeivel @ulvidinpathet diBstaddTend e Electrical contact
varied in many ways. Such variations are not to be

I egadtiRhadtedh HRPBELYF BsdsedNa 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 (¢).

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

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

15



spirit and scope of the invention, and all such

nodi fications as would be obvious to one skilled in

the art are intended to be included within the scope

of the followwng clains. 14 WHAT IS CLAIMED IS: 1. A

met hod of making an electrical contact device,

conpr.i:&i s o (a) preparing a substrate; (b)
fo?%$%§&g@8%2ﬁ3§%%iEmP%ﬁbr on the substrate and

formng a well on the dielectric layer; (c) formng a

first sacrifice layer in the well; (d) formng a

second sacrjfice |layer on the dielectric |ayer and the
first saertps Bwthodys claimed wedlam hgueher@pwisggy step of forming a
contour; (e) formng a first probe body netal |ayer in

t hsegmdendesdipgdayer onrthe fekynd ppbabpdigmstak rye atd aaradjacent part of
(e) at least one tine to forma |lam nated el ectri cal
conheadielestricdayenr e havi ng a probe body and a probe tip

and (g) renoving the first sacrifice layer and the

second sacrifice layer so as to obtain an electrica

contact device including the substrate and the

el ectri cas. mRNhasbd a§&1511ﬁ$éﬁliﬂli lafta g@ie%i]rpﬁa'étseéoﬂg le6®fucting layer is

di sposed in the dielectric |ayer. e net hod as

cl ﬁirﬂﬁag Hﬁmt%%tgsi %?I %Ire 3@&1%%(?13%1%9 i%@%gﬁﬁcgﬂd&&&?l?ﬁ%}#f%t%rﬁng process

forme ectric n conmuni ca

a f .the substrate in step (b). 3. The nethod
asg%qéﬁﬁéhgﬁﬁn%Pg¥ﬁ$§, wherein a second probe body
nmetal layer is inplanted in the connection groove for
electrically connecting the first probe body netal

| ayer to a circuit on the surface of the substrate in

step (c).7-Aherpthodbenelaimed e claimel Wherein shasegond probp bpdy metal
conprising a step of |eveling
layer is formed by means of one of the techmiques 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 Iayer on a surface of the dielectric layer and a part of the first sacrifice

16



the second probe body netal |ayer, the first probe

body netal |ayer and the first 15 sacrifice layer in

a flush manner. 5. The nethod as clained in claim3,

further conprising a step of formng a second

conducting | ayer on the second probe body netal |ayer

and ' n art of the dielectric layer. 6. The
ﬁg%b%gérggfzep&r@g in claim5, wherein the second

conductlng | ayer is formed by neans of one of the

techni ques of sem conductor manufacturing process and

pattern coating process. 7. The nmethod as clained in

claim 3, wWheFas methpd as glabmd ipredaim Kb axherpin die firptppadudtigg layer is

formed by nmeans of one of the techni ques of

el dormek gy weags of ooe 9§ the elmiiguascelCtepricondneibmoroviaetgring process

process, chem cal plating and conducting materi al

fi ldnil pgttérn cpatomggssces8. The nethod as clainmed in claim

1, further conprising a step of leveling the first

sacrifice layer and the dielectric |layer to have the

first sacrifice layer be flush wth the dielectric

llayer aftes $he&Mnédd a9 cldiRRd &t Bﬁﬂnafo Cﬁlﬂh&fegolh ising a step of
claim1l1, further conprising a step of leveling he

f' %&E&ﬁﬁﬁb%{)%&&n L@lﬁr!sta%(c?lr ﬂ% Mé%(- st? Caoggcﬁ@l‘_ﬁﬁ' [ 5G%ace of the

| ayer in nner a
e |n claim1, further conprising a
sté@%%'mﬁggh?h A€ ¥1fst conducting | ayer on a surface

of the dielectric |layer and a part of the first
sacrifice 16 layer before step (d). 11. The nethod as

claimed in claim 10, wherein the first conducting
| ayer is 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 clatm 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

17



formed by neans of one of the techni ques of

sem conduct or manufacturing process and pattern
coating process. 12. The nethod as clainmed in claim
10, further conprising a step of electrically
connecting the first conducting layer to a circuit on
a syrtage of the substrate with a bonding wire. 13.
The nethod as clainmed in claim1, wherein the well in
step (b) is formed by neans of one of the techniques
- of lithography, |aser processing, hot conpression

nmol di ng, machi ni,ng pr.ocess._ 14. The nethod as

cl ai med i ﬂ?-gT%ﬁ Fethod, g8 SR o Slafip s pviicesih {4 g@t peapg body metal
in step (c) is formed by neans of one of the )

t edWFT dbilsmaed divesreans @ nonsy op rthe decdhniquee rafcelectroforming process,
pl ating, and sacrifice material filling-in process.

15 semivendustdrothansfactugngegtocass,c tlaimival | platieg, earl thieducting material
second sacrifice layer is forned by neans of one of

t hdillireeihmpirapges of |1t hography, |aser processing, hot
conpressi on processi ng process, and nmachi ni ng process

to define the probe body contour. 16. The nethod as

claimed in claim1, wherein the probe body and the

probe tigRg §hethshd P40 ‘?ﬁg%?fig |86k Gdknce Q&ngﬁgni% a step of forming

structure are formed o erent ¢onducti n

maf e hilafve }ezyer Uﬁethgecgiglgg%igila e,!r;ijl gvggl%fn;y%ésﬁlp%igtr)% éir)% gle}tja)} layer is

wherein the Tirst pro

means_.Qf one .of the techni gues of electroformng

pr %ﬁ@g?mvggﬁggaﬁ%ﬁ@?%PV$%§ﬂ¥acturing process,

chem cal plating, and conducting material filling-in
process. 18. The nmethod as clained in claim1l, further

conprising a step_ of forqing_ ) ) )
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 (e) 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 formation of the insulative

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 (e) 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

18



an insulative layer on the dielectric |layer; wherein
first probe body netal layer is partially covered by
the insulative layer. 19. The nethod as clained in
claim 18, wherein the insulative layer is formed by
means of |ithography after formation of the probe body
af t renmoval of the second
sagﬁﬁ?ﬁ%gg gségﬁg%gﬁﬁ%;?he probe body, and a third
sacrifice layer is filled in a crevice of the
insulative | ayer after the formation of the insulative

| ayer. gﬂ_ﬁ r&l@(?d as.claimed in claim19, wherein
the thi r ?s inpiked pg glaimedsin ¢laipndly whersidhe third sagefice layer is
techn| ues of sem conductor manufacturing process,

gp [2:1; mags Hethec sachpigagsi 9g, seameprslyetor fmgwufacturing process,
rmterl al filling-in process. 21. The nethod as cl ai ned
i n elebadpiating, clwmeicdi platingearidns ot ftd matetial fdling-m processed
by nmeans of maski ng and spray-coating technique after
formati on of the probe body after step (e) and after
removal of the second sacrifice |ayer around the probe

body, and3aTthbinidhspss dhined th @}éﬁﬁ 1i %vhfei“ellﬁ ﬁﬂ: duBst?ate has an electric
crevice of the insulative |ayer affer

f Oéﬂﬁft'fé’ﬁlé&fth&léﬁl édaséllécﬂlid é’q%tajc%nyﬁn?]dz&l 12 aﬂfac??few as

clained in claim?2 wherein the t sacrifice 1ayer
is forned by rreans of the techni ques of sem conduct or
manuf acturing process, electroplating, chem ca

pl ati ng, sacr | fi,ce te |II| g-i rocess.

23, The 28 8 Gethof o e o iy 1 isthef rpompEsing a step of
strahe has an electric CIFCUIt forned therein and

o eH TPl capesting e hetRicin 4 Sl peobetardsst. 24, The

method as clained in claim19, further conprising a

step of electrically connecting the substrate to an

external probe card set. 25. The nmethod as clained in

cl ai m 1, 23.dihehreethod apelaisiaddgn alaih d pfunthef comprignga step of forming a

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

26. The method as claimed in c¢laim 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,

27. A method of making an electrical contact device, comprising the steps of:

(a) providing a substrate;

(b) forming a dielectric layer on the substrate and forming a well on the
dielectric layer; and

(c) bonding a probe to the dielectric layer in a manner that a part of the probe

suspends above the well.
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nmounting groove on the dielectric layer for the
mounting of an el ectronic device. 26. The nethod as
claimed in claim1, further conprising a step of

el ectrically connecting the first probe body netal

| ayer to a circuit on a surface of the substrate by a
bonding wire. 27. A nethod of naking an electrica
contact device, conprising the steps of: (a)

on'the SURG NBEER @%«%@&3&%@% gt SR gn clecic

I ayer nd éc) bonding a probe to the dielectric |ayer
i n °H¢ Wﬁﬁﬁ@? fhiesgin én%élF‘EtHBFOIﬂtH‘éS frewd on g gepessderatiov e
the well. 19 28. The nmethod as clained in claim?27,

wherein the substrate has an electric circuit forned
therein and electric contacts forned on a surface

t her eof 28. Theemvtitddoal alsimédimethimm 7 |vehareid7; owhietieg groove is
a nmounting groove is forned for the nounting of an

el dmtued forahelfoutgng 6f Mt @tiohic. desiRe iMThiep (Mt hod as

clainmed in claim27, wherein a connection groove is

formed on the dielectric layer in comunication with a
surface of the substrate in step (b). 31. The nethod

as clai meg e Ghahiy 39: el §h f?‘f SkhdBhdd cl)ﬁy%goﬁ $roove is

formed in the connection groove 1o0r ’connect i n

'? L@p“ﬁ."f@ < EeRE DR A odth Bl e itk & s Oéﬁ@ P iPstate in step

techni ques of el ectroform ng process,
se r'conductor manufacturing process, chem cal
pl ati ng, and conducting material filling-in process.
33. The nethod as clainmed in claim27, wherein the

dielectric |ayer is
31. The method as claimed in claim 30, wherein a first metal layer is formed

in the connection groove for connecting the probe.

32. The method as claimed in claim 31, wherein the first 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.

33. The method as claimed in claim 27, wherein the dielectric layer is

provided on a surface thereof with a conducting layer for the bonding of the probe in

step (c).

34. The method as claimed in claim 27, wherein the well in step (b) is
formed by means of one of the techniques of lithography, laser processing, hot

compression processing process, and machining process.
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provided on a surface thereof with a conducting |ayer
for the bonding of the probe in step (c). 34. The
method as clained in claim?27, wherein the well in
step (b) is -formed by neans of one of the techni ques
of |ithography, |aser processing, hot conpression
processi ng process, and nmachi ni ng process. 20 35. The
net hod as clainmed in claim27, wherein the probe is

gﬁ ggt ?th e;gg"l( E?‘W or rﬁsﬂtngéaéiagé%i ii1$ rcia\éh’ld%-c gyl%(g%{ﬁﬁﬁg rp%ﬁle is made by

teggrarg fsub_strate and defining a probe body

contour ™ (Sc??s‘form ng a probe body netal layer in the

probe body contour; (d) repeating steps (b) and (c)

to formt_éé pﬁ?‘ﬂ‘g‘é,gaéﬁpﬁéw&luhﬂr%e probe body net al

| ayer at the tenporary substrate to the dielectric )

| ayer; an®) (fomirgreviaadfiehdaysnoni the dempergoyr sbadate and defining 2
separating the tenporary substrate fromthe

sulpstbedody c@BourThe met hod as claimed in claim 35,

further conprising a step of leveling the sacrifice

| ayer andc}) hibrpimepiobélyodyihalal lagvein thdprébd BddsitonRaner
after step (c) of «claim35. 37. The nmethod as cl ai ned

in clai m@ﬁ’re)ﬁé‘tﬁfngis%ﬁ_ﬁ’(&tbﬁdi(é)%‘ﬂ%%th%’#&h{jbie?' e probe

body netal | ayers, i ch are forned ferent

duct i iaks. T =Y '
a0, B8 prolf. bl MY 30 ) BBBidL) Bybstrate to the

pr& ct}i?lgry%f"gﬁg by neans of one of the techni ques of
el ectrororm’ng process,

() removing the sacrifice layer and separating the temporary substrate

from the substrate.

36. The method as claimed in claim 35, further comprising a step of leveling
the sacrifice layer and the probe body metal layer in a flush manner after step (c) of

claim 35.

37. The method as claimed in claim 35, wherein probe includes multiple

probe body metal layers, which are formed of different conducting materials.

38. The method as claimed in claim 35, wherein the probe body metal layer
of the probe is formed by means of one of the techniques of electroforming process,
semiconductor manufacturing process, chemical plating, and conducting material

filling-in process.
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sem conduct or manufacturing process, chem cal plating,
and conducting material filling-in process. 21 39.
The nmethod as clained in claim35, wherein the
sacrifice layer is formed by neans of one of the
techni ques of |ithography, |aser processing, hot
conpr essi r . ; : [ . :
99 TH n?é%%%%%/sqg% I AGE %ﬁ%%@,‘?_ﬁ@a&ng ttl%o%gréfg@e layer is formed

defi ne the probe our .

cl qj insclai m27, wherein.the dielectric |layer,i.s .
G BTl @ oo oGNS O 1 S, B oS PHE L e pompression
the first probe bod etal |ayer. 41. The nethod as

L B Ppan e STachRTo hRE e FEhe oty S or 1

fornmed by neans of one of the techni ques of

sem conduct or manufacturing process and nmasking and
spray-coating process. 42. The nethod as clained in )
cl ai m 27, 40ahBeemsthad bsndiaivgedniinr eldim 2% | wderein ghe | djelectric layer is
connected the probe to the substrate. 43. An

el dispoded atithcamrinsautdtive éasiee eowring partiatie theafirst, protwntprdysnetgt layer.

a substrate having a surface dielectric |ayer; a well
recessed on the surface dielectric |ayer and form ng

at | east one wall abutting with the surface, the sat

| east onewale RehHd i QRERA%inLbin &, WRRin @R insulative layer is

| ocating portion; and at |east one probe having a

£i . . .
e B i o o0 LRIy 1 LARELABLP O Py he roces
mg%b; 4§thh§ e!eptrlcal cont act device as clained in
cl A4St FREH CPHIEATFSES st one | ocating portion

is arecess forned in the at | east one wall and the
surface. 22 45. The electrical contact device as

claimed in claim43, wherein the at |east . L
42. The method as claimed in claim 27, wherein a bonding wire is

electrically connected the probe to the substrate.

43. An electrical contact device of a probe card, comprising:

a substrate having a surface dielectric layer;

a well recessed on the surface dielectric layer and forming at least one wall
abuiting with the surface, the sat least one wall being disposed with at least one
locating portion; and

at least one probe having a first end set in the at least one locating portion of

the substrate, and a second end extending toward the well.

44, The electrical contact device as claimed in claim 43, wherein the at least

one locating portion is a recess formed in the at least one wall and the surface.
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one |l ocating portion has a part cut through the
surface dielectric layer in comunication with the
surface of the substrate. 46. The electrical contact
device as clained in claim45, wherein the part of
the locating portion that cut through the dielectric

layer in goMANGaLdP EOf%étrHTe{r{EEgs affi{r{l%ciﬁ cPafimtdrlaer&Brgin the at least

substrate receives a part o east one pr
an h g . 0 robe i | ectricall conpect.ed .
Wi t n%a%gﬁé%ﬁg’%%%n 911% gup?ic%&oﬁ“ﬁ@ gﬁ%ss#fg?ee.(ﬂ%ﬁcmc layer in

communication with the surface of the substrate.

46. The electrical contact device as claimed in claim 45, wherein the part of
the locating portion that cut through the dielectric layer in communication with the
surface of the substrate receives a part of the at least one probe and the at lcast one

probe is electrically connected with a circuit on the surface of the substrate,
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