1 - SPECI FI CATI ON -
WAFER PROBER 5 TECHNI CAL FI ELD The
present invention relates to a wafer prober for use chiefly in

sem conductor industry, andnore particularly a wafer prober which is
thin and |ightweight and has a good thernml response kinetics. 10:
BACKGROUND ART The sem conductor is a product of great

| nportance to various industries and the sem conductor chip is

manuf act ur ed by, for exanple, slicin Il ingle crystal to a 15
predeterm ned thickness to prepare a silg%gﬁﬁﬁg¥%gﬂéﬁ% constructing
various circuits on the wafer. The process for producing such a
sem conduct or chip nust includﬁAgEﬁrgﬁ?ggRstep for checking, in the
silicon wafer stage, whet her various electrical characteristics wll
be materialized 20 as designed and the so-called prober is used for this

pur pose. 5 As such prober spEclapargs erIaipent Publ i cation 2587289
Japanese Kokoku P%Bkg%%%E%Rtkfﬁ%gﬁéggé?rgfgtégﬂﬁy%F%a%ggaﬁrober for use
chiefly in semiconductor industry, andmore particularlyawafer
prober which is thin and lightweith and has a good thermal
response kinetics.
10
' BACKGROUND ART )

The semiconductor is a product of great impbrtahcé to
various industries and the semiconductor chip is manufactured
by, for example, slicing a silicon single crystal to a

15 - predetermined thickness to prepare a silicon wafer and
constructing wvarious circuits on the wafer.

The process for producing such a semiconductor chip must
include a probing step for checking, in the silicon wafer stage,
whether various electrical characteristicswillbematerialized

20 as designed and the so-called prober is used for this purpose.

As such probers, Japanese Patent Publication 2587289,
Japanese Kokoku Publication Hei-3—40947 and Japanese Kokai
Publication Hei-11-31724, among others, describe wafer probers
eachequippedwithametallic chuck top comprising aluminumalloy,

25 stainless steel or the like [Fig. 13]. |

With such a wafer prober, as illustrated in Fig. 12, for
instance, silicon wafer W is set on the wafer prober 501, the
probe card 601 having tester pins is pressed against the silicon
wafer W, and then an electric voltage is applied under heating

30 and cooling to perform a conductivity test. ' .

However, any wafer prober equipped with such a metallic
chuck top was found to have the following drawbacks.

Inthe first place, because it comprises ametal, the chuck
top is, of necessity, as thick as approximately 15 mm. Such

35 a thickness is needed for chuck top because if it is formed with



Publ i cati onHei - 11- 31724, anongot hers, descri bewaf erprobers
eachequi ppedw t hanetal | i ¢ chuck top conprisingal um numal | oy, 25 stainless

steel or the like (Fig. 13]. Wth such a wafer prober, as
illustrated in Fig. 12, for i nstance, silicon wafer Wis set on the
waf er prober 501, the probe card 601 khaving tester pins is pressed
agai nst the silicon wafer W and then an electric voltage is applied

under heating 30 and cooling to performa conductivity test.
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to say the temperature of the chuck top sheet does not quickly

10 follow the change in voltage or current so that the temperature’
can hardly be controlled and, when a silicon wafer is set thereon

at a high temperature, is quite uncontrollable.

SUMMARY OF THE INVENTION
15 . In the light of the above state of the art, the present
invention has for its object to provide a wafer prober which
is lightweight, excellent in thermal response kinetics and free
from warpage upon pressing with a probe card, thus capable of
effective protecting itself against damage to the silicon wafer
20 and measurement error.

To accomplish the above object, the inventors of the
present invention made intensive investigations and found that
when a high-rigidity ceramic material is provided with a
conductor layer for use as a chuck top conductor layer in lieu

25 of ametallic chuck top, there is obtained a wafer prober which
is thin and yet free from the trouble of warpage.

Furthermore, the inventors discovered that the poor
thermal response characteristic of the wafer prober having a
metallic chuck top despite the use of a metal of high thermal

30 conductivity is because the thickness of the metal sheet is too
great as a result that the sheet has high heat capacity and the
inventors arrived at the novel technical concept, which is
diametrically opposite to the common belief, that even though
itsthermal conductivityisinferior tometal, theuseof aceramic

35 material is conducive to decrease in heat capacity by reducing



to say the temperature of the chuck top sheet does not quickly 10 fol |l ow

the change in voltage or current so that the tenperature can hardly be
controlled and, when a silicon wafer is set thereon at a high
tenperature, is quite uncontrollable. SUMVARY OF
THE | NVENTI ON 15 In the light of t®he above state of the art, the
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and oxide ceramics.

Moreover, said temperature control means is preferably
a Peltier device or a heating element.’

15 Further, in said wafer prober, said ceramic substrate
preferably has at least one or more conductor layers therein,
with its surface preferably being formed with channels.

Furthermore, the channels providedwith air suctionholes
are preferably formed on the surface of said ceramic substrate.

20 .
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. lisaschematiccross-sectionviewshowinganexample
of the wafer‘prbber according to the present invention.
Fig. 2 is a plan view of the wafer prober shown in Fig.
25 1.
Fig. 3 is a bottom view of the wafer prober shown in Fig.
1.
Fig. 4 is a sectional elevation view taken along the line
A-A of Fig. 1.
30 Fig. 5 is a schematic cross-section view showing another

example of the wafer prober according to the present invention.

Fig. 6 is a schematic cross-section view showing still

another example of the wafer probei’ according to the present
invention.

35 Fig. 7 is a schematic cross-section view showing another



3 . the thickness of it, thus realizing inprovenents in thernal

response kinetics. The present invention has cone forth from "t he above
findi ng. The present invention, therefore, is directed to a
wafer 5 proberwhi chconpri sesaceram csubstrat eandaconduct orl ayer

(chuck top conductor layer) fornmed on thet surface thereof. In
sai d wafer prober, said ceram c substrate is preferably equi pped with
a tenperature control neans. In sai-d waf er prober, said ceramc
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Fig. 1 is a Buhehate B-& as-adction view showi ng an exanpl e of the
waf er prober accorgiqg it (tahet%re(%gmaﬂen§%tehgﬁlc cross-sedti%n 4ilews? Plan
vi ew of the wafer prober shown _in
illustrating several stages of the process for manufacturing
10 the wafer prober according to the present invention.
Fig. 11 (e) to (g) are schematic cross-section views
illustrating several stages of the process for manufacturing
the wafer prober according to the present invention.
Fig. 12 are schematic cross—section views illustrating
15 the conductivity test performed with the wafer prober of the
present invention.
Fig. 13 is a schematic cross-section view illustrating

a conventional wafer prober.

20 EXPLANATION OF THE NUMERIC SYMBOLS
101, 201, 301, 401 wafer prober
2 chuck top conductor layer
3 ceramic substrate
_ S5 guard electrode
25 6 ground electrode
7 channel
8 suction hole
10 heat insulator
11 platform
30 12 blow-out nozzle
13 suction port
14 cooling medium injection port
15 prop
16, 17 through hole
35 180 blind holes



Fig. 3 is a bottomview of the wafer prober shown in Fig. 1.

Fig. 4 is a sectional elevation view taken along the |ine A-A of Fig.
1. 30 Fig. 5is a schematic cross-section view showi ng anot her
exanpl e of the wafer prober according to the present invention.

Fig. 6 is a schematic cross-section view show ng still anot her exanpl e
of the wafer prober according to the present I nvention. 35 Fig.
7 is a schematic cross-section view show ng anot her

4 exanpl e f r..preber d to the present invention.
Fig. 8is a g%ﬁe%%n q?#oséﬁgggt?oﬁegﬁg&gghg 2 g the mgfer "prober of
the present i4dverdt2i dreaddngssdemeas with a platforn1 ' Fig. 9 (a)
is a schenatmqjﬂOﬁgbgggt@@g sggtion view of 5 the wafer prober of the
present invention as assenbled wth another platformand Fig. 9 (b) is
a sectional VeRetadeidi®ong ‘the line B-B of (a). Fig. 10
(a) to (dy ane $@hQE&&i@e®ﬁQ@S section views il lustrating several

stages of th r ess f nuf.act r| t he waf er prober according to
t he present %ﬁ@ ectionid’e ggfl (e) to (g) are schematic
cross-sectiom4a|@w&am1c substrate

51 conductive layer
52 non-conductor layer-forming areas
10
DETAILED DESCRIPTION OF THE INVENTION
The present invention is now described in detail.
The wafer prober of the present invention comprises a
ceramic substrate and a conductor layer (chuck top conductor
15 layer) on the surface thereof. This conductor layer will
hereinafter be referred to as "chuck top conductor layer".
Since a high-rigidity ceramic substrate is used in the
present invention, the chuck top does not undergo warpage when
pressed by the tester pins of a probe card so that the thickness
20 of said chuck top may be smaller than the metallic chuck top.
Furthermore, because the thickness of said chuck top can
thus be reduced in comparison with a metallic chuck top, the
thermal response kinetics of the wafer prober can be improved
as the heat capacity is decreased despite the comparatively low
25 thermal conductivity of ceramics as compared with metals.
Fig. 1 is a schematic cross-section view showing one
example of the wafer prober of the present invention; Fig. 2
is a plan view thereof; Fig. 3 is a bottom view thereof; and
Fig. 4 is a sectional view taken along the line A-A of Fig. 1.
30 "This wafer prober comprises a ceramic substrate 3 which
iscircularinplanviewandhasapluralityofconcentricchannels
7 formed on its surface, and a plurality of suction holes 8 for
attracting a silicon wafer by suction as formed strategically
in a part of said channels 7 and a chuck top conductor layer
35 2 formed in a circular fashion for connection to electrodes of



Il lustrating several stages of the process for manufacturing t he wafer

prober according to the present invention. Fig. 12 are schematic
cross-section views illustrating 15 the conductivity test perforned with

t he wafer prober of the present invention. Fig. 13 is a
schematic cross-section viewillustratings a conventional wafer prober.
20 EXPLANATI ON OF THE NUMERI C SYMBOLS 101, 201, 301, 401
waf er prober 2 chuck top conductor |ayer 3 ceram ¢ substrate 5

guard el ectrode und el ectrogde 7 channe 8 su I
10 heat |nsulaats&ilcon ? ﬁFa?FO?W%ln‘iin%ﬁ%vegtﬁalr#ofﬁrgmlc s% rE"l%on
port 14 dewlliusd veedifumain) ebbnae 1ot 15 prop 16, 17 through

hole 35 180 blind B&l%ﬁe other hand, the bottom surface of the ceramic
substrate 3 is provided, as shown in Fig. 3, with a plurality
5 of coils of a heating element 41 in a concentric array in plan
view for controlling the temperature of the silicon wafer, with
both ends of said coils of heating element 41 being secured to
an external terminal pin 191. In addition, a guard electrode
5 and a ground electrode 6 are disposed in said ceramic substrate

10 3 for avoiding stray capacitance and noise.

The wafer prober of the present invention may assume, for
example, the structures illustrated in Figs. 1 to 4. 1In the
following, each component of saidwafer prober and other examples
of the wafer prober of the present invention will be described

15 serially in detail.

The ceramic substrate for use in the wafer prober of the
present invention is preferably at least one member selected
from the group essentially consisting of nitride ceramics,
carbide ceramics and oxide ceramics.

20 The nitride ceramics mentioned above includes metal
nitrideceramics suchasaluminumnitride, siliconnitride, boron
nitride and titanium nitride ceramics, among others.

The carbide ceramics mentioned above includes metal
carbide ceramics such as silicon carbide, zirconium carbide,

25 titaniumcarbide, tantalumcarbide and tungstencarbide ceramics,
among others.

The oxide ceramics mentioned above includes metal oxide
ceramics such as alumina, zirconia, cordierite and mullite
ceramics, among others.

30 Those ceramics can be used each independently or in
combination.

Among these ceramics, nitride ceramics and carbide
ceramics are preferred to oxide ceramics because the former
ceramics are superior in thermal conductivity.

35 _ Moreover, among nitride ceramics, aluminum nitride



5 19, 190, 191 external termnal pin 41, 42 heating el ement

410 protective |ayer 43 nmetal wire 5 44 Peltier device 440

t her noel ectroni c el enent 441 ceram c substrate 51 conductive | ayer
52 non-conductor |ayer-formng areas 10 DETAI LED DESCRI PTI ON
OF THE | NVENTI ON The present invention is now described in

detail . The wafer prober of the present invention conprises a
ceram ¢ substrate and a conductor |ayer (chuck top conductor 15 |ayer) on
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bottom vi ew t her eof Tharthickness of the ceramic substrate of the chuck top
10 of the present invention should be greater than the thickness
of the chuck top conductor layer and, tobeconcrete, ispreferably

within the range of 1 to 10 mm.

Since the reverse side of the silicon wafer is utilized.
as the electrode in the present invention, the ceramic substrate

15 1is formed with a chuck top conductor layer on its surface.

The thickness of said chuck top conductor layer is
preferably 1 to 20 gm. If the conductor layer is less than
1 um in thickness, its resistance will be too high as a result
that the layer cannot function as an electrode. On the other

20 hand, if the thickness exceeds 20 pgm, the layer will be liable
to peel off due to the stress of the conductor.

The chuck top conductor layer can be constructed using
at leastonekindofmetal selected fromamonghigh-meltingmetals
such as copper, titanium, chromium, nickel, noble metals (e.q.

25 gold, silver and platinum), tungsten and molybdehum.

The chuck top conductor layer may be a porous layer of
metal or conductive ceramics. In the case of a porQusilayer,
it is unnecessary to provide channels for attraction by sunction
as will be described later, so that the destruction of the wafer

30 owing to the presence of such channels can be precluded and a
uniform attraction by suction over the entire surface can be
realized.

As such a porous material, a sintered metal can be used.

The porous material can be used in a thickness of 1 to

35 200 pm. The porous material can be secured to the ceramic



Fig. 4 is a sectional viewtaken along the line A-A of Fig. 1. 30

This wafer prober conprises a ceram c substrate 3 which Is circular

i npl anvi ewandhas apl uralityof concentric channels 7 fornmed on its
surface, and a plurality of suction holes 8 for attracting a silicon
waf er by suction as formed strategicallys in a part of said channels 7
and a chuck top conductor layer 35 2 forned in a circular fashion for
connection to el ectrodes of 6

a silicon\ﬁ§¥ %t%%t%ogsrSggdgggég?%esgkgzggranlc substrate 3 I ncl usi ve
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t he present
in that order and further depositing nickel in superlmp051tlon

10 by electroless plating or electroplating.

The conductor layer may also be a layer constructed by
sputtering titanium, molybdenum and nickel in that order and
further depositing copper'and nickel serially, both by
electroless plating. The formation of a copper layer

15 contributes to a reduced resistance value of the chuck top
electrode.

A further alternative conductor layer may be a conductor
layer formed by sputtering titanium and copper in that order
and further depositing nickel thereon by electroless pléting

20 or electroplating.

Furthermore, it is possible to construct a conductor layer
by sputtering chromium and copper in that order and then
depositing nickel in superimposition by electroless plating oxr
electroplating.

25 Titanium and chromium, mentioned above, contribute to
improved adhesion of the conductor layer to ceramics, while
molybdenum insures better adhesion to nickel.

The preferred thickness of titanium and chromium layers
is 0.1 to 0.5 um, that of molybdenum is 0.5 to 7.0 um, and that

30 of nickel is 0.4 to 2.5 um.
Said chuck top conductor layer is preferably formed with

a noble metal layer (gold, silver, platinum or palladium) on
its surface, because thenoblemetal layerprevents contamination
due to migration of base metals. The preferred thickness of
35 said noble metal layer is 0.01 to 15 um. '



15 serially in detail.

The ceram c substrate for use in the
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al

eLANaNE Al shgen in Fig. 'l but may be a Peltier device. When 7

a heating element is used, the substrate may be provided with
a cooling means such as orifices for blasting a cooling medium
such as air. '

Theheatingelement maybe disposedat apluralityof layers.
Inthiscase, thepatternatone layer ispreferablycomplementary
to thepattern at another layer so that, as viewed from the heating
plane, the pattern exists at one layer or at another layer. A
mutually staggered arrangement is a case in point.

The heating element may for example be a sintered metal
element or a conductive ceramic element, a metal foil, and a
metal wire. The preferred sintered metal is sintered tungsten
and/or sintered molybdenum. Those metals are relatively hard
to be oxidized and have sufficiently high resistance values
necessary for heat generation.

As the conductive ceramic, tungsten carbides and/or
molybdenum can be used.

When the heating element is to be formed externally of
the ceramic substrate, thepreferred sinteredmetal isa sintered
noble metal (gold, silver, palladium, platinum) or nickel. To
be specific, silver or silver-palladium can be used.

The form of the metal powder to be used for said sintered
metal may for example be spherical, flaky or mixed
spherical-flaky.

The sintered metal may contain a metal oxide added. The
inclusion of metal oxide is intended to insure improved adhesion
of the metal powder to nitride ceramics or carbide ceramics.
The reason why said metal oxide enhances the adhesion of the
metal powder to nitride or carbide ceramics is not quite clear
but it is likely that the slight oxide film formed on the surface

nitride ceranics and carbi de

in



ceramcs is the best choice because it has the highest thernal

conductivity of 180 Wm K The ceram cs nentioned above
preferably contain 200 to 1000ppnof carbon. This ispartlybecause the
el ectrodepattern 5 of the ceram c substrate can be hidden and partly
because a high radi ant heat can be @btai ned. The carbon may be a
crystalline carbon which can be detected by X-ray diffraction anal ysis
or an anor phous carbon which cannot be so detected. The
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silver and platinum, tungsten and nol ybdenum he chuck top
conductor | 5h§ g L1 | ayer of met al or conductlve ceranmi cs.

In the case of a F.IQTG_O Wrdpaiion of the metal oxide mentioned above is
desori bed | SLETSRAPTY, de%“ﬂ%”%'gé{ B tore ot R SAr e 98 prap AR e ton R
presence of ksamskd crariied snedmil Ipowdeat udeétdhandthis rangef otheaadhasttonn by
suction gverbétn?eeq{'tt'ﬂ meta flaESWSQQ Qﬁd the nitride or carbide ceramics
can be improved without causing too much increase in resistance.
Thepreferredproportionsof leadoxide, zincoxide, silica,
boron oxide (B203), alumina, yttria and titania, with the total
amount of metal oxide being taken as 100 weight parts, are that
20 lead oxide accounts for 1 to 10 weight parts, silica for 1 to
30 weight parts, boron oxide for 5 to 50 weight parts, zinc oxide
for 20 to 70 weight parts, alumina for 1 to 10 weight parts,
yttria for 1 to 50 weight parts and titania for 1 to 50 weight
parts. However, it is preferred that the total of them does
25 not exceed 100 weight parts. That is because those ranges are
particularlyuseful for improving adhesion to nitride ceramics.
Whén the heating element is disposed on the surface of
the ceramic substrate, the surface of the heating element is
preferably covered with a metal layer 410 [Fig. 11(e)}]. The
30 heating element comprises a sintered body of metal powder and,
ifexposed, isliabletobeoxidizedtocausechanges inresistance
value. This oxidation can be prevented by covering the surface
of the heating element with a metal layer. '
The thickness of the metal layer is preferably 0.1 to 10
35 um. Within this range, the oxidation of the heating element



realized. As such a porous material, a sintered nmetal can be
used. The porous nmaterial can be used in a thickness of 1 to 35
200 [err]m The porous material can be secured to the ceramc

substrate by sol dering or brazing. The chuck top conductor |ayer
preferably contains nickel. This is bgcause such a layer is so hard
that it is not easily deforned by the pressing force of the tester
pins. 5 A specific exanple of the chuck top conductor layer is

a conductor |ayer constructed b sputteri ng ni ckel and then
f or mi nganel ectabPesREEaadRd Wi qUeréi‘-FﬁEP bABriR JhQuEesistance ygpe of

construct ed bmhéﬂnégﬁﬂdqubﬁéﬁéﬁﬁ um nnlybdenun1and ni ckel I n that
order and further oSl fi ni ckel in er osition 10 trol.ess
plating or electr o%%%[ for'dse’in Sa’ﬂ‘i‘e Neio) ray k?ea%ynr%f// l?tc}zr?g’

| ayer const r umeitedl .byMore pmuictm‘ran'ﬂgz,t atamast omel wdikehsmleaot e £eh tihe

t hat orde &d:ql}pncoﬁ%épfﬁg 1989 galﬁgglﬁh(:@aéﬁ{l%ﬁ!a%& J.l?:ckte'l by

electroless con utes to a
reduced resi stambe vagdwish adfearttkm tbp}ong t@@ctﬂrl@di:@l is particularly

preferred. This is because while the heating element must be
provided with terminals for connection to a power source and
those terminals are soldered to the heating element, nickel

10 prevents thermal diffusion of the solder. As connection
terminals, terminal pins comprising copal can be used.

Whentheheatingelementisformedwithintheheatérplate,
the surface of the heating element is not oxidized so that it
need not be covered. When the heating element is thus formed

15 within the heater plate, the surface of the heating element may
be partially exposed.

As thé metal foil for use as the heating element, a heating
element formed by pattern-etching a nickel foil or a stainless
steel foil is preferred.

20 | The patterned metal foil may be bonded with resin film
or the like.

As the metal wire, there can be mentioned tungsten wire,
molybdenum wire and the like.

The use of a Peltier device as said temperature control

25 means is advantageous in that both heating and cooling can be
effectedbychangingthedirectionof flowofanelectriccurrent.

As illustrated in Fig. 7, a Peltier device is formed by
connecting p and n type thermoelectric elements 440 in series
and bonding them to a ceramic board 441, for instance.

30 As the Peltier device, there can be mentioned a
silicon-germanium device, a bismuth-antimony device, and a
lead-tellurium device.

In the present invention, at least one electrically
conductive layer is preferably interposed between the

35 temperature control means and the chuck top conductor layer.



A further alternative conductor |ayer may be a conductor | ayer forned

by sputtering titaniumand copper in that order and further depositing
ni ckel thereon by electroless plating 20 or electroplating.

Furthernore, it is possible to construct a conductor |ayer by
sputtering chrom um and copper in that orzler and then deposi ting nickel
I n superinposition by electroless plating or el ectroplating. 25

Ti tani um and chromi um nentioned above, contribute to i mproved adhesi on

of the condygtor |ayer . to, ceranLc whil e | ybdenum,i nsur, tter

adhesi on tol‘frcﬁectgt‘élf?‘.r¥1 Elecuoae%ﬁ‘b?e?%?‘?ré%l ?]h?n%k%%(g%rwofsr{qvﬂ; %ﬁﬁﬂgﬁd?

chrom um | ayergesponids to. _]sat'Ld ﬁpﬁdpelto]rrrﬂaylaas.of nol ybdenumis 0.5 to 7.0

[err]m and that 3{q gﬁaf'&cgfé tfr.soc?e% ri% gn5%i§éf}6‘31e %or cancel$8id teuck
y formed wt I

top conductor layer iS5 prefera i i . a noble netal |ayer
(gol d, sil vetray caragitancointhGuegswhing circuit and is given the earth

i tssurf a§eb%@%‘éﬁ@iﬁ@.@btﬁ@&i@id@i@f@éﬂﬂ@@iﬁ qanteantn@thoek top duaduetor
m gration of b Tfi? prﬁ‘lerred t hi ckness gé 5, sai d _noble_netal

ase netal s.
| ayer is 0. 3RYES JZ.SlPerFrsl]gm is ‘provided for
In the preseandeliagt the, nbhsecéram theubetparetiise control means.

The preferred thickness of these electrode is 1 to 20 u

m. If the electrodes are too thin, the resistance value is

10 increased. If they are too thick, the ceramic substrate may
undergo warpage or the thermal shock resistance will be

e ground electro

decreased.

Each of said guard electrode 5 and ground electrode 6is

preferably disposed in the form of a grid as shown in Fig. 4.

15 Thus, amultiplicity of orthogonal non-conductor layer-forming
areas 52 are laid out regularly in a circular conductor layer
51. This arrangement is used for improving the adhesion between
the ceramics on and underneath the conductor layer.

The surface of the chuck top layer of the wafer prober

20 according to the present invention is preferably provided with
channels 7 and air suction holes 8 as illustrated in Fig. 2.
A plurality of suction holes 8 are arranged to insure a uniform
suction force. Bythismeans, after placemént ofasiliconwafer
W, the air can be aspirated from the suction holes 8 to attract
25 the silicon wafer W. .

The wafer prober according to the present invention
includes, for example, a wafer prober 101 which, as shown in
Fig. 1, comprises a ceramic substrate 3, a heating element 41
disposed on the bottom side thereof, a chuck top conductor layer

30 2, and a guard electrode 5 layer and a ground electrode 6 layer
interposedbetween the heatingelement 41 and chuck top conductor
layer 2; a wafer prober 201 which, as shown in Fig. 5, comprises
a ceramic substrate 3, a flat heating element 42 disposed within
said ceramic substrate 3, a chuck top conductor layer 2, and

35 a guard electrode 5 and a ground electrode 6 interposed between-



preferably provided with a tenperature control neans, because a

conductivity test of the silicon wafer may then be perforned under
heati ng and cooling. 5 The tenperature control nmeans is not limted
to the heating el ement 41 shown in Fig. 1 but may be a Peltier device.
When a heating elenent is used, theigubstrate may be provided with

a cooling neans such as orifices for blasting a cooling nedium such as
air. 10 The heating el enent maybe di sposed at a pIuraIity of | ayers.

I n thi t tt I t

the patt orn S LRBRRLRT Shdierdo 121 ChuCH i GoPRBIOR L e righ Wafer
pl ane, the pdm3ekwhishabsamvreleFigr 6atccm11ﬁ1f&s’séa§!eamlésubstmﬂeual |y
staggered ar aﬁgﬁﬁﬁgge'fré‘ zfsfﬁ%ns%ﬁ‘?fql%ﬁeé%eaun dé‘m 4 LBl R MRy

for exanple e a sintered or a |ve ceran1c
el ement, a rigt §pifoteramig sabstrateedala ahnek e q@ﬁmdléhfﬁre?fe@%t al
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ceram c, tungsibar £61 Whilels, asdhown in Figl Yhdoupricass Heersrilc substrate

e the Neaf | 0% of EMENl okoy b LISt g1 phashl Sheric IS ERANG
silver, pal Iaanﬂ ancempamat d suips tana tiei 44&k) .forfed exteenspdyi ¢F saisl kbesamdc
silver- Eal | Iasgi HYPLGAR De ué’l‘?lgck tf)p con uctUPl%%%F‘?Bf ahde #i%latl[i e@.%‘é“li.‘?:rodteo be'

used for sintered exa e sphe
m xed sr?néflidcalglfq’%n@ el:m:trode % Fhelrtorpesed r&qtafe%ysad&qfaﬂﬁl&rnet al

oxi de added.detiee 44 ahacdmpﬂopfcdﬂ&ﬁto&xmyets I nAentmé wOféApbBers
P 0ved Al neg o8 SISt Al RS L ST A SPLEH 53 cabosmitl e
conponent structures.
15 Inthepresent invention, as showninFigs. 1to 7, aheating
elements 42 and 43 are formed within the ceramic substrate 3
[Figs. 5 and 6] and the guard electrode 5 and ground electrode
6 [Figs. 1 to 7] are also formed within the ceramic substrate
3, so that connecting members (plated-through holes) 16, 17 and
20 18 for electrically connecting them to external terminals are
required. The plated-through holes 16, 17 and 18 are formed
by filling with a high-melting metal paste such as a tungsten

pasteormolybdenumpaste or a conductive ceramic such as tungsten
carbide or molybdenum carbide.

25 The preferred diameter of the connecting members
(plated-through holes) 16, 17 and 18 is 0.1 to 10 mm. This is
becausecrackingandstrains canbepreventedwhiledisconnection
is prevented.

Using the plated-through holes as connecting pads,

30 external pins are connected [Fig. 1l(g)].

The connections are formed by soldering or brazing. The
brazedmaterial includesbrazedsilver, brazedpalladium, brazed
aluminum, and brazed gold, among others. The preferred brazed
gold is Au-Ni alloy. This is because BRu-Ni alloy shows good

35 adhesion to tungsten.



met al. powder to nitride or carbide ceramcs is not quite clear 35 but it
Is likely that the slight oxide filmfornmed on the surface

10 of the metal powder and the nitride or carbide ceramcs are
sintered together via the netal oxide to be unified so that good

adhesi on between the netal powder and thegnitride or carbide ceramn cs
can be insured. 5 The netal oxide nentioned above is preferably at
| east one nmenber selected fromthe group consisting of |ead oxide,

zinc oxide, silic oron oxi.de, (B20 um na,. yttrli n it ania.
The reason for %g‘ﬁéﬁhlra(ﬁp P§eg%§f"ghﬂg@ 0%(¥8«§3 3 ?Wg'r r%r]({v[égt'??e
adhesi on bettmedﬂ the(wiet &) Jpowder and the nitride 10 or carbide ceramcs

w Lhout [ nor easi ngpient 8rhakance il #6-RL 1ayer e phetiag1g) 67Po so

The proportion of _ one ove prefera
| ess than 0. Ammeuf@i:hls % srkkdasse thilus IRngs mno%des ﬂmasédheorswﬂfeqmrm

powder . Wtmdhdéatqdrﬁnggu-tﬁeappktse%h@rérlg%esbsémemﬂéﬂe1FEeié1I expysied tand
the nitride or carbide cera Jgf nproved w t hout causinggtoo
nuch i ncr eagehighy E@m@@ﬁﬁ%@re ot 500 tOTh%%Q énr adpk P oraswHs Ot é9dodicde,

zi ncoxi de, gi0PcRa but Resn akide dEROIot amdergo ¥§ing aumdelr tstetia,
Wi th the totaly; es M NS B 02Xl 91 LAKER 3 1A8 APLONGIRRY S
is preferably less than 1 weight part when the total amount is

10 taken as 100 weight parts.

In the present invention, thermocouples may be embedded
in the ceramic substrate if necessary. Then, it is possible
to measure the temperature of the heating element with those
thermocouples and control the temperatureby varying the voltage

15 or current value according to the data.

The size of junction of the thermocouple to the metal wire
is preferably not less than the bare conductor diameter of each
metal wire but is not over 0.5 mm. By satisfying the above
requirement, the heat capacity of the junction can be held small

20 and consequently the temperature is accurately and quickly
converted to a current value. As a result, temperature control
is improved and the temperature distribution on the heating
surface of the wafer is narrowed.

The thermocouple mentioned above includes, as listed in

25 JIS C-1602 (1980), the type K, type R, type B, type S, type E,
type J and type T thermocouples.

Fig. 8 is a schematic sectional view of a platform 11 for
supporting the wafer prober of the present invention having the -
above-described construction. ’

30 This platform 11 is formed with blow-out nozzles 12 for
a coolingmediumand the coolingmedium is admitted froma cooling
medium injection port 14. Thus, the air aspirated from the
suction port 13 is forced into the channels 7 via suction holes
8 to thereby attract the silicon wafer (not shown) set on the

35 wafer prober.



20 |l ead oxide accounts for 1 to 10 weight parts, silica for 1 to 30
wei ght parts, boron oxide for 5 to 50 weight parts, zinc oxide for 20
to 70 weight parts, alumna for 1 to 10 wei ght parts, yttria for 1 to
50 weight parts and titania for 1 to 50 wei ght parts. However, it is
preferred that the total of them does 251snot exceed 100 wei ght parts.
That is because those ranges are particularly useful for inproving
adhesion to nitride ceramcs. When the heating elenent is

di sposed on the suLface,o . the ceram.c substrate he surface. of e
heating el enent igﬁlg‘ %rQﬁeﬁéb@ySEE@@FE&Cm;?HgéEHQ%BF&I398 lﬁﬁogf%Vg$Pl
(e)]. The 3é&notkatimipefemendoiipr iisesa aesthberédviedytakenes bdngotier

and, i f 2dh =S ) { abl i i oga ' i
Value.  ThisiRgaFD olec (ol 80 SHEGH th A8E DS UAREO IR I 951 5160 Gea
heating el enghthw Phusahityiof pyeps 15 for preverfdnhivakpags of thre'aEeal

| ayer s grebesBdt agdnlbkendbrdssde bl fhe tddtiMNpliRkSof ét'l‘f,iaeﬁrbbé @xdat i on
of the heating elqﬁgnt form m 'pan%§i§£§§%l§¥¥%\Mgr(gg alteration
in the resistance V3f (R PhEMRAL SRy : Y 3Rl 91t al
for use in satgeroating may be any non-oxidi zabl e netal . More
particularly, at 1£33f,;00 Bebaks3CkSE EthdfA0dhg the wafer prober of

the present invention is now described, reference being had to

10 the sectional views in Figs. 10 and 11.

(1) First, apowder of ceramicmaterial such as oxide ceramics,
nitride ceramics and carbide ceramics is admixed and molded with
a binder and a solvent to prepare a green sheet 30.

As the ceramic powder mentioned above, a powder of aluminum

15 nitride or silicon carbide, for instance, can be used. Where
necessary, a sintering aid such as yttria can be added.

The binder mentioned above is preferably at least one
member selected from the group consisting of acrylic binder,
ethylcellulose, butylcellosolve and polyvinyl alcohol.

20 As the solvent, it is preferable to use at least one member
selected from the group consisting of a-terpineol and glycol.

The paste obtained by admixing the above materials is
molded into a sheet by the doctor blade method to fabricate said
green sheet 30.

25 Where necessary, this green sheet 30 may be provided with
through-holes for acceptingthe siliconpinsof thewafer support
and cavities for embedding thermocouples. The through-holes
and cavities can be formed by punching, for instance.

The preferred thickness of the green sheet 30 is about

30 0.1 to 5 mm.

Then, thegreensheet 30 isprintedwiththe guardelectrode
and ground electrode.

In consideration of the rate of shirinkage of the green
sheet 30, this printing is performed so as to insure a

35 predetermined aspect ratio to thereby provide a guard electrode



5 group consistingof gold, silver, palladium platinumandnickel can
be used with advantage. Anong them nickel is particularly preferred.
This is because while the heating el enent nust be provi ded with
termnals for connection to a power source and those termnals are
sol dered to the heating el enent, nickel 4§ prevents thermal diffusion of
the solder. As connection termnals, termnal pins conprising copa
can be used. When the heating elenment is formed within the
heater plate, , t he surface ofebﬁe heatln el enent is not oxi-dized so
that it . Priddd SPoanse acGrorad ehREhTORE H aftn§Oel ement is thus formed

15 within the he&'h@"sepﬂ)ﬁiﬁtstd’h&l BUIpPSei @éd iieubtay agriRetilveaPste be
partially e s_the heating

bl erent o NOMLARIRS 2o CORGREY SPEa R i5abt PR 8L RORESE ni ckel foll or a
st ai nl ess st eé‘hefcmttlmlsn pordect bde cedamic powddelpsuclr aedndCsi vioi |

may be bgnd %s‘ﬁ‘et sl Ssbaw&éfnaf tufystdie da{zlf:fldbe or molybddh h%a’fﬁlﬁﬁk wre,

there can-bé nentioned tungsten wrwe, enumvvlre and the

The use of &h@s is @ﬁcéél'e?ﬁc%u%P@Hﬂért%éﬂféﬁli}fr@ﬂ&hﬁ%ﬁn%hﬁ,fbﬁf%r Lgast

advant ageouq ilablleh&b la%thtehgét iAg tﬁ@@mﬁQObbﬂau@@vaey
ef f ect edbychangi ngt hedJ nof owof anel ectr

illustrated in Fi i ROWRRA EPPEden Q) d ‘B§ exampeﬁnggpgﬁaes and n
type ther nnmbdtybdleuuml,epéattsnmo om sécked can badubedding themto a

ceram c, boar d 441Thgloﬁgréf@ff"é'&‘?neaio%agtlclepﬁlérggtgfl fesral(iilel‘,bﬁﬁgci:tﬂ@fee can

be nentloned a I con-germani u evi ce snut i nony devi ce, and
a | ead- celramiicupowidan og.metal powder|is Ohé fw esam- | Théatisvhecatuskeast

one el ectri gakhyany laE@BQltFatﬂt\iQ:l'e%V@f skn%l%@fﬁala@idlé@bataea@e&t@aw@ee the
35 terrperature con;cLe pgg%gsmgg hargl§ ggkprgg 8n uctor |ayer. -
The optimumpaste is a compoundedmixture of 85 to 97 weight
15 parts of a metal powder or a conductive ceramic powder, 1.5 to
10 weight parts of at least one kind of binder selected from
among acrylic binder, ethylcellulose, butylcellosolve and
polyvinyl alcohol, and 1.5 to 10 weight parts of at least one
kindof solvent selected fromamong @ -terpineol, glycol, ethanol
20 and butanol.
The holes formed by punching, for instance, are filled
with the conductive paste to provide plated-through hole prints
160 and 170.
Then, as shown in Fig. 10 (a), the green sheet 30 provided
25 with prints 50, 60, 160 and 170 is laminated with a green sheet
30 not provided with such prints. The unprinted green sheet
30 is laminated to the heating element side because the end faces
of the plated-through holes will not be exposed and, hence, not
oxidizedinthe sinteringprocedure for the formation ofa heating
30 element. If the sintering operation for the formation of a
heating element is to be performed with the end faces of
plated-through holes in the exposed state, it will be nec'essary
to sputter a hardly oxidizable metal such as nickel. More
preferably, a brazed gold of Au-Ni can be covered.
35 (2) Then, as shown in Fig. 10 (b), the laminate is hot-pressed



12 . The guard el ectrode 5 and ground el ectrode 6 shown in Fig. 1
correspond to said conductor | ayers. The guard el ectrode 5 is an
el ectrode for canceling the stray capacitance in the neasuring circuit
and is given the earth 5 potential of the measuring circuit (i.e. the
chuck top conduct or layer 2 in Fig. {9. The ground electrode 6 is
provi ded for canceling the noise fromthe tenperature control neans.
The preferred thickness of these electrode is 1 to 20 [err] m |If the
el ectrodes are too thin, the resistance value is 10 increased. If they
are too thiclo ﬁﬁ@t@éréﬁﬁcg§ﬁ§§tﬁaﬁétnﬁyd conghgéiys RachSge or the ther nal

shock resistance ""‘I‘hleﬁ?eferr&f%ﬁ.ﬁ%é@ﬁ!ng temperatureEii@th!IfO $3i 20@ofar dnd
el ectrode 5 and I

d th
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suction hol es as il Hrated I n Flgre construcgegrallty of suction hol es

8 are arrangé&dtSrPH§Gr§ §CERPAEEN®

(3) Then, as shown in Fig. 10 (c), channels 7 is formed on

10 the surface of the sintered compact. The channels 7 are formed
by means of a drill or by sand blasting, for instance.

(4) Then, as shown in Fig. 10 (d), the conductive paste is
printed on the bottom side of the sintered compact and fired
to construct a heating element 41.

15 (5) Then, as shown in Fig. 11 (e), the surface on which the
silicon wafer is to be set (the surface formed with channels)
is sputteréd with titanium, molybdenum, nickel or the like,
followed by deposition of nickel by electroless plating to
complete a chuck top conductor layer 2. Simultaneously with

20 the latter operation, a protective layer 410 is formed on the
surface of the heating element 41, too, by nickel electroless
plating.

{6) Then, as shown in Fig. 11 (f), suction holes 8 extending
from the channels 7 to the reverse side and blind holes 180 for

25 connection to external terminals are provided.

The internal wall of the blind hole is preferably rendered
conductive at least in part and the conductive internal wall
is preferably connected to the guard electrode, the ground
electrode or the like.

30 (7) Finally, as shown in Fig. 11 (g), a solder paste is printed
on the connective regions of the surface of the heating element
41 and with external pins 191 set in position, heated for reflow.
The preferred heating temperature is 200 to 500°C.

The external terminals 19 and 190 are also equipped for

35 theblind holes 180 via brazed gold. Where necessary, bottomed



suction force. By this neans, after placenent of a silicon wafer W the
air can be aspirated fromthe suction holes 8 to attract 25 the silicon
waf er W The waf er prober according to the present invention

i ncludes, for exanple, a wafer prober 101 which, as shown in Fig. 1,
conprises a ceram c substrate 3, a heatipg el enent 41 di sposed on the
bottom si de thereof, a chuck top conductor |layer 30 2, and a guard

el ectrode 5 | ayer and a ground el ectrode 6 | ayer i nt er posedbet ween t he

whi ch Jas. SHRNES P4 e dornsd rd dhetioouplas e sseAdtd Indiaiiy =
heati ng el ement 4haschdsewhichhbianbe usesdidctedasisd lyelsfleate 13adx trnyck
top conduct Orgjtév\crﬁ%tﬁ{—tzjznQﬂgoﬁﬁer%lqlt'ﬁfé%f&eezcst.r 098 X 1Nt U 85@%%61%&0"9 6
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sai d heati nglayenéstpzferablghlck topOcomduc¥bthimydd s2thackaées range,

prober 3@luhizehs £ A SRAMNAL 0§ AntC U P2k BANANG Substrate 3, a

metal wire 43 constituting a hedating el enent as enbedde in said

ceram ¢ substrate"ile Shgckatsy PERRAE: HPL| ByE9- 211 Hpp zpieryed o as

el ectrode 5 &yl o i@ctirng elreducedenbthat £5¢pns elbdt@eion, saishindatEingy
wre 43 and chuck .top_conductor layer,2: and a f .0per_ 4 %ﬂﬁich,
as shownin Iﬁclge.mefftt cc(%rﬁ)r%ﬁesggégé?gm ¢ Eﬁ%s??%?% dfieet 3t,° éorrﬁe‘ljtél)eera (‘fgvi Ce 44

(conpri si ng prudremwEl0dct{Fig.ebbnerfar 40@ manufacture of the wafer prober

10 301 [Fig. 6], metal sheets to serve as said guard electrode and

ground electrode and ametal wire to serve as saidheatingelement

may be embedded in a ceramic powder and the powder be sintered.

For the manufacture of the wafer prober 401 [Fig. 7], a

Peltier devicemaybe attachedviaa thermal-sprayedmetal layer.

15
BEST MODE FOR CARRYING QOUT THE INVENTION
The present invention is now described in further detail.
Example 1 _
20 Production of wafer prober 101 ([Fig. 1]
(1) A composition comprising 100 weight parts of aluminum

nitride powder (Tokuyama Co., mean particle diameter; 1.1 u-
m), 4 weight parts of yttria (mean particle diameter; 0.4 u
m), 11.5 weight parts of acrylic binder, 0.5 weight part of
25 dispersantand 53weightpartsofalcohol {(1-butanol and ethanol)
was molded by the doctor blade method to provide a 0.47 mm—-thick
green sheet.
{2) After thisgreensheetwasdriedat 80°C for 5hours, through
holes for the plated-through holes for connecting the heating
30 element to external terminal pins were pierced by punching.
(3) A conductive paste A was prepared by mixing 100 weight
partsofatungstencarbidepowderhavingameanparticlediameter
of 1 um, 3.0 weight parts of acrylic binder, 3.5 weight parts
of the solvent a-terpineol and 0.3 weight part of dispersant.
35 A conductive paste Bwas also preparedbymixing 100 weight



and a.ceram c substrate 441) forned externally of said ceramc 10

substrate 3, a chuck top conductor layer 2, and a guard el ectrode 5
and a ground el ectrode 6 as interposed between said Peltier

devi ced44andchuckt opconduct or | ayer 2. Al |l t hewaf er probers menti oned above
have channels 7 and suction holes 8 as esgenti al conponent structures.
15 In the present invention, as shown in Figs. 1to 7, a heating

el enents 42 and 43 are formed within the ceram c substrate 3 [ Fi gs. 5
and 6] and the guard electrqode 5 and ground el ectrode . .

2re al sofor BBACH 0hih g HamReRCHLERY bRE @ Tea regticke Loateterng?

menbers (pl aBesdnt hnQyokehghespardss olf7a@rzr912.& bifdép) Bl Eeidightd brts of
connecting t Emto external_term nab n%{eq required. Tr]fﬁéfl at ed- t ough
hol es 16, 17 BfdSPEVEPE PorrfFPinecl,p Pn§SHINT 23T SRS SRR SRk

paste such as a tufbehem guargades toods) gbd@mmt;t@smepmnawom@@tgveund
cerani ¢ %‘CheﬁécEHBSét?PLd pa t&irh HElHE é@'@é%e%m(.@ o fﬁeh%%eeﬁ sheel etThe

preferred di aneter connect | ng menbers ate rou
16, 17 and 1BYi §cgeen;pripting ‘Th'F% F%e abov%e‘é%@‘éc‘é%‘é%kﬁ’ﬁ@ - st rai ns

canbepr event edwhi | en dAdEDII®E! itHe through PbeeeNnEsd. said plated-bblhf\@uéhe

pl at ed-t hr ou I extern ecl ed
(Fig. 11¢( )]HB]_QQ £o¥ génﬁ'ﬁgggéﬁﬁe%gﬁ Blpllsn%ir),glp r e Eijlll[s1 erﬁﬁ& n% @i ng.
The br azednduetiuwe pasted®s brazed silver, brazedpall adi um br azed

al um nurgg and brazegegol g é}ﬁsunﬂ- tpé&f %g Q{%%tebg were 90l d is

Au-Ni alloy. This 1s because Au- oy 'shows good ion to 5
t ungst en. alternately laid up and bonded together at 130°C and 80 kg/cm

to provide a laminate [Fig. 10 (a)].
(4) This laminate was then degreased in nitrogen gas at 600°C
for 5 hours and, then, hot-pressed at 1890°C and 150 kg/cm2 for

15 3 hours to provide a 4 mm-thick aluminum nitride plate. From
thisplate, adiskwith a diameter of 230 mm was cut out to provide
a ceramic plate [Fig. 10 (b)]. The sizes of each plated-through
hole 16 and 17 were 3.0 mm in diameter and 3.0 mm deep.

Each thickness of the guard electrode 5 and ground

20 electrode 6 was 10 um, and the location of the guard elécfrode
5was 1.2 mmaway from the wafer-mounting surface and the location
of the ground electrode 6 was 3.0 mm away from the wafer-mounting
surface.
(5) The plate obtained in the above step (4) was polished with

25 a diamond wheel, and with a mask set in position, blasting with
SiCor the like was performed to provide the surfacewithcavities
for accommodating thermocouples (not shown) and a plurality of
channels 7 (0.5mmwide x 0.5 mm deep) for attractionof a silicon
wafer by suction [Fig. 10 (c)].

30 (6) Then, aheating element 41 was printed on the side opposite
to thewafer-mounting side. Thisprintingwas carriedout using
a conductive paste. The conductive paste used here was Solbest
PS603D from Tokuriki Chemical Research Institute, which is
generally used for the formation of plated-through holes in

35 printedcircuitboards. Thisconductivepastewasasilver/lead



14 . TheAu/ Niratioi spreferably [81.5t082.5 (wt. % /[18.5

to 17.5 (wt. 9]. The thickness of the Au-Ni layer is preferably
0.1 to 50 [err]m This is because this range provides for the :
sufficient 5 connection. Au-Cu alloy undergoes aging when it is exposed to
a high tenperature of 500 to 1000[err]C ga a high vacuumof 10[err] to
10[err] Pa but Au-N alloy does not undergo agi ng under such

conditions. The amount of inpuri ty el enent s i n the Au-N all oy S

preferably |ess than.l .wei gh ar V\/gnth S
100 wei ght 1 Ehtaitind'y Ef {"ﬁé Eeggﬁ e?ltrfor?auf }éld ggﬁné%glgerhrrtgy be
enbedded (compﬂﬂmrcgerlaaad: ceqm,r atied bmdeeswl%caThm:qm oxg.deosgidl e

to measure the a eaki O8E 100 ht
t her nocoupl es an ght%o%fe%tc‘ﬁ{t trlea%'grg%ugr]%fy var y/sr(lylg&)[aﬁe voﬁt age.1 welg or
current val ez @fdisigverthe data. The size of Junctlon of the

thermocogple 10 Ahd"Bhalell h8a » mebf PACEPLAR! J1BALcbeSar 0o khe dhar o

conduct or di anet of each i s not over
sati sfying . requirenment, the heat capacity of the Junctlon

can be hel d ehal | T2 heatk rpbatqpeinitydiviiet ehpeocaduct ive @acte as elbpvand
s T pt oved "ERETHEST BhARE ure SaREER B 7 bivEr BRd speut T e o %, o
t he waf er |s><'mher @msd print the pastheonher bbeotpranihesuesieetdove The
L;ggugeigygglédtgreﬂlhﬂe%s HrenCitRlRs£4 980k nt BRe 1 Ve dbrd Vs BlaltiR B
bath comprising an aqueous solution of nickel sulfate (30 g/L),
boric acid (30 g/L), ammonium chloride (30 g/L) and Rochelle
salt (60 g/L) to deposit a 1 gm-thick nickel layer 410 with
a boron content of not more than 1 weight % on the surface of
15 the sintered silver 41. Then, this heater plate was subjected

to annealing at 120°C for 3 hours.

The heating element comprising sintered silver was 5 u
m in thickness and 2.4 mm wide and had an area resistivi'ty of
7.7 mQ/0 [Fig. 10 (d)].

20 (8) The surface formedwith channels 7were serially sputtered
to deposit a titanium layer, a molybdenum layer and a nickel
layer. As the sputtering equipment, Japan Vacuum Technology's
SV-4540wasused. Thesputteringconditionswere; gaspressure:

0.6 Pa, temperature: 100°C and power: 200 W. The sputtering
25 time was adjusted for each metal species within the range of

30 seconds to 1 minute.

The thicknesses of the films formed were determined from
the‘image outputs of a fluorescent X-ray analyzer. Thus, the
thicknessofthetitaniumlayerwas 0.3 zm, that of themolybdenum

30 layer was 2 um, and that of the nickel layer was 1 um.
(2) Using a nickel electroless plating bath comprising an

aqueous solutionof nickel sulfate (30g/L), boric acid (30 g/L},
ammonium chloride (30 g/L) andRochelle salt (60 g/L) andanickel
electroplating bath comprising nickel sulfate (250 to 350 g/L),
35 nickel chloride (40 to 70 g/L) and boric acid (30 to 50 g/L)



type J. and type T thernocoupl es. Fig. 8 is a schematic sectional

view of a platform 11 for supporting the wafer prober of the present

i nventi on having the above-descri bed construction. 30 Thi s
platform 11 is forned with bl ow out nozzles 12 for a

cool i ngmedi umandt he cool i ngmedi um s adm tLed froma cool ing medi um

I njection port 14. Thus, the air aspirated fromthe suction port 13 is
forced into the channels 7 via suction hol es 8 to thereby attract the
silicon wafer (not shown) set on the 35 wafer praober.

15 and Fdyusdech oi BHaZ st Hedret-ix WPGHgﬁP&@PF\hF aekdi dhsicepagmic
anot her pl at fiyapabtdinds ia taet hpbak yteyw l@k%@'ﬁlﬁﬂhﬁé’@i to ddgoxatB-B

of (a). As shown in Fig. 9, this platformis provid W th a?q%allty
of props 15 far {duﬂbxﬁéﬁ{qm@lﬁhﬁba}gﬁf%ﬁ wike %v&PéPn SOBF%BEP%BBE pREfha
pressed by tHewkedgher$ pjrn$hef shhfa e @leSaadcbputtered metalhdagkatdmd mheay
conprise alum.num.al.lo or I_.nl ess t . cal
process fgr ee{lt:tlL?r gw&sog@pegﬁed at lﬁéf% E%EA? (E\}e‘?ntlon is
now descri bed, ref é‘ﬁ?@w@@rﬁéﬁlﬁ@fhh@e heatd ngt plemenrt ddgnoviaddeow & arrgenti o
and 11. £10w af] Hne ARMET 0 s GRAEHFEPEEHith SUEEESOX] S€ed HIREEAS,

Then, the board was immersed in a gold electroless plating
solution containing potassium gold cyanide (2 g/L), ammonium
10 chloride (75 g/L), sodium citrate (50 g/L) and sodium
hypophosphite (10 g/L) at 93°C for 1 minute to form a 1 m—-thick
gold layer on the plated nickel layer 15 [Fig. 11 (e)].
(10) Air suction holes 8 extending from the channels 7 to the
reverse si.de of the board were drilled and blind holes 180 for
15 exposingtheplated-throughholes 16 and 17 were further provided
[Fig. 10 (f)]. The blind holes 180 were filled with a brazed
gold of Ni-Au alloy (Au: 81.5 wt. %, Ni: 18.4 wt. %, impurity:
0.1 wt. %), which was then heated and caused to reflow at 970°C
for connection to external terminal pins 19 and 190 of copal

20 [Fig. 11 (g)]. Moreover, the heating element was provided with
external pins 191 comprising copal via a solder layer (tin:lead
= 9:1).

(11) Then, apluralityofthermocouples for temperature control
were embedded in the cavities to provide a finished wafer prober
25 101 equipped with a heater.
(12) This wafer prober 101 was assembled with a stainless steel
platformhavingasectional configuration shown inFig. 8 through
aheat insulator 10 comprising ceramic fiber (Ibiden, Ibiwool™) .
This platform 11 was equipped with cooling gas ejection nozzles
30 12 for regulating the temperature of the wafer prober 101.
Moreover, it was equipped with a suction hole 13 for aspirating
the air necessary to attract the silicon wafer.

Example 2
35 ' Production of wafer prober 201 ([Fig. 5]



nitride ceram cs and carbide ceramcs is adm xed and nol ded with a

bi nder and a solvent to prepare a green sheet 30. As the ceramc
powder nentioned above, a powder of aluminum 15 nitride or silicon
carbide, for instance, can be used. Were necessary, a sintering aid
such as yttria can be added. e binder mentioned above is
preferably at |east one menber sel ected fromthe group consisting of
acrylic binder, et hyl cel | ul ose, butyIceIIosoIve and ponvinyI al cohol .

20 As the solvent, it is preferable use nber
sel ected fromlthe JreRmPewHsian Fﬁﬁlptgflsénge}é)é) ??c% & afinthun The

paste obtal ”ﬁQt'%YLdéde%uefi} fhexabans @@tﬁrm@éﬁ p@rtlclermmn:buem,o 1 Sheet
by the doctor blade nethod to fapricate Sﬁé ﬁﬁﬁ?ﬂ% éﬁe@qk

Vher e necess®y, 4t HPd9BEeRATERRY Bt e A G roug hthol es
for accepting)thalsisl weagptnpaotst némceylstp@n@ler, Oaﬁdwéagmilﬁér

nbedd h d
Ce 0 BTN S SRR Y S 1 1conB10 1CA ) &r@@ebﬁaﬁew

Ferred t hi ckness g green
sheet 30 i s awsurobided py1the docker blade methoﬁh%?n Proye I éeon's‘he@{n' 5 ¢
i sprintedw t Qtheguandakect rode and ground el ectrode.

consideration of the rate of shirinkage of the e eet 39
printing is d@ﬁforﬁ€§e§$hk§QR?QQ@Q@%ﬁHaégrlﬁﬂé§é§@?ﬁFﬁ&ﬁiﬁﬁﬁit PﬁPPS
t hereby provihdeea guoarthelmciteaiehrough holes for connecting the heatlng
10 element to external terminal pins were pierced by punching.
(3) A conductive paste A was prepared by mixing 100 weight
partsofatungstencarbidepowderhavingameanparticlediameter
of 1 um, 3.0 weight parts of acrylic binder, 3.5 weight parts
of the solvent a-terpineol and 0.3 weight part of dispersant.
15 A conductive paste Bwas also preparedbymixing 100 weight
parts of a tungsten powder having a mean particle diameter of
3 pm, 1.9 weight parts of acrylic binder, 3.7 weight parts of
the solvent a-terpineol and 0.2 weight part of dispersant.

Then, a guard electrode grid pattern print and a ground

20 electrode grid pattern print were formed on the green sheet by
screen printing with the above conductive pasteA. Inaddition,
the heating element was printed in a concentric pattern as
illustrated in Fig. 3.

Furthermore, the through holes for said plated-through

25 holes for connection to terminal pins were filled with the above
conductive paste B.

Then, 50 printed and unprinted green sheets were
alternately laid up and bonded together at 130°C and 80 kg/cm?
to provide a laminate.

30 (4) This laminate was then degreased in nitrogen gas at 600°C

for 5 hours and, then, hot-pressed at 1890°C and 150 kg/cm’® for
3 hours to provide a 3 mm-thick aluminum nitride plate. From

this plate, adiskwith a diameter of 230 mm was cut out to provide
a ceramic board. The sizes of each plated-through hole were
35 2.0 mm in diameter and 3.0 mm deep.



16 . print 50 and a ground el ectrode print 60. Those prints

can be provided by using a conductive paste contai ning a conductive
ceram c or metal powder. The opti nmum conductive ceram c powder
in such a conductive 5 paste is a powder of tungsten carbide or nol ybdenum
car bi de. This is because such powder jss hardly oxidized and, hence,

| east | iable to decrease in thermal conductivity. As said
netal powder, a powder of, for exanple, tungsten, nol ybdenum pl ati num
or nickel can be used. 10 The preferred nmean particle dianmeter of

sai d conducti ve Eaghr bhickpeasie?f okheegudrpontestrede 3 apdsaTeiRd m
This is becauaﬁectrode%t&hsa%v ﬂlxar 9614 RAE! 18E§§18ﬁ &ﬂ%ﬂee@ua%até%egmde

out si de the agove

The opt i nunpast®$ -4 ’BIP) nﬁEﬁmMUFSeGFmQBngé}(g?s‘é&agﬁ gf%‘e PRreEigR o
met al powder off tthee gndundiele acaogtid € waevdst mmlavayt Hrom thelﬁaf\ergmupmng of

at | east gugg ?f bin 4j§f18$le<;c?a(§ é)q’l B'%QJHe Peat?ggneg} Mgsbé n@ﬁ@n away

et hyl cel | ul os yrcerf I'Ve an viny , and’
wei ght parts &ftomt theawafenemountmgn@l@rf@mvent sel ect ed f r omanong

a-terpineol, gkycol rngthanel o]gealﬁé'&i 15“%1@@%|bove step (4) wJ@%oﬁQ's%%df@:[ﬂEd

by punching, for instance, are h the cond uctlve[apaste

provi de pl at e@l- ‘ilﬁrﬂﬂf%wﬁ@leé p"f“ilﬁi\t‘”élth a “ﬁﬁ)k éﬁé‘ yp@osition, blasfpag "”agh
shown in Fi 9 Si@ drefhe ﬂ.hﬁegd’a%qﬁleﬁf&ﬁhe&eo@fr@#ﬁﬁdtki@suwlftahelNJJtlH6a5ﬂt1@§

160 and 17 I ted heet 0 d h
prints. THo uBBF: TECIE AT Ah dHE ROCOYp e (paks SAREN (IS HePRaEAHhgY oF
el enent side bhaaneést’fneo ehdmfeibdsx 0.5 mhdd&p)pfaraj:ttﬂaumg:lm bblaesihi¢on not

be exposed a”ﬂaf?f”ﬁ? shftion. OXidizedinthe sinteringprocedure for the

formati onof ahea
(6) The surface formed with channels 7 were serially sputtered

to deposit a titanium layer, a molybdenum layer and a nickel

15 layer. As the sputtering equipment, Japan Vacuum Technelogy's
SV-4540wasused. Thesputteringconditionswere; gaspressure:
0.6 Pa, temperature: 100C and power: 200 W. The sputtering
time was adjusted for each metal species within the range of
30 seconds to 1 minute.

20 The thicknesses of the films thus obtained were determined
from the image outputs of a fluorescent X-ray analyzer. Thus,
the thickness of the titanium layer was 0.5 pm, that of the
molybdenun layer was 4 pm, and that of the nickel layer was
1.5 pm. |

25 (7) The ceramic board 3 obtained in the above step (6) was
immersed in a nickel electroless plating bath comprising an
aqueous solutionof nickel sulfate (30 g/L), boricacid (30g/L),
ammonium chloride (30 g/L) and Rochelle salt (60 g/L) to deposit
a 7 pm-thick nickel layer with a boron content of not more than

30 1 weight % on the surface of said sputtered metal layer and the
nickel layer so formed was annealed at 120°C for 3 hours.

Then, the board was immersed in a gold electroless plating
solution containing potassium gold cyanide (2 g/L), ammonium
chloride (75 g/L), sodium citrate (50 g/L) and sodium

35 hypophosphite (10 g/L) at 93°C for 1 minute to form a 1 m-thick



30 element. If the sintering operation for the formation of a heat i ng

elenent is to be perforned with the end faces of pl at ed-t hr ough hol es
in the exposed state, it will be necessary to sputter a hardly

oxi di zabl e nmetal such as nickel. More preferably, a brazed gold of

Au-N can be covered. 35 (2) Then, asaghown in Fig. 10 (b), the |lam nate
I s hot-pressed 17 to
sinter the green sheet and conductive paste. The preferred

sintering te ratu 1000 to OOO[err]Can the preferred sintering
pressure is F’Fﬁ)ﬁfec‘% gfgéi i]g’/ rt]%l L d3¥€5n of heat and :
pressure is @Arri @drosuctmoarhcbmw QESenalngtfmpf‘lﬂreachaﬁhellsnérﬂo dae t hat

can be used et 310U 8PShe poddi°LIES A Bl 3% BIYRN AL POEM € Te,2 M0N0

others. By t rocedure g rou guar d
el ect rodes saxposmmtlgepmadedi-ébrpuq $08 egrleb cndiﬂrweeaurther(ps)owm as

shown i ngFi gl'helgliﬁabh r%gi‘@b Svetd §1i9§<ﬁn€ﬂt Ny 12 ztelaegél’&foéfcﬁl-oiuta'lQOy

sintered co nnel are fornme neans of a drill, or by
sand bl asti @uf@r ¥tande. Ni: ?45‘ Wiheby, H@W i IFiveE - J?dr(él’)h Ghhe
conductive Ras heh heatlaal ahadcaﬁséaeta%é@nbﬁl de 9to ey rbanedtaempact
and fired to te?ctceorrrllsatlr Uc(:etrmz%.nae.\Latl n% ?.9 r&t 1%%) comprising copal. The
external terminals may comprise silicon wafer W.
10 (9)° Then, apluralityof thermocouples for temperature control
were embedded in the cavities to provide a wafer prober 201
equipped with a heater. | '
(10) This wafer prober 201 was assembled with a stainless steel
platformhaving a sectional configuration showninFig. 9 through
15 aheat insulator 10 comprisingceramic fiber (Ibiden, Ibiwool™) .
This platform 11 was formed with props 15 for preventing warpage
of the wafer prober. It was also equipped with a suction hole

13 for aspirating theair toattract thesiliconwafer by suction.

20 Example 3
Production of wafer prober 301 [Fig. 6]
(1) A10 um-thicktungsten foil was punched to forma grid-like
electrode.
Two sheets of the grid electrode __(which were to serve as
25 a guard electrode 5 and a ground electrode 6, respectively) and
atungstenwire, aswell as 100weight partsof analuminumnitride
powder (Tokuyama Co., mean particle diameter: 1.1 um) and 4
weight parts of yttria (mean particle diameter: 0.4 ﬁm) were
put in a mould and hot-pressed under nitrogen gas at 1890°C and
30 150 kg/cm® for 3 hours to prepare a 3 mm~thick aluminum nitride
plate. From this plate, a disk with a diameter of 230 mm was
cut out to provide a board.
(2) This board was caused to go through the steps (5) to (10)
of Example 2 to provide a wafer prober 301 and this wafer prober
35 301 was set on the platform 11 of Fig. 8 as in Example 1.



15 (.5) Then, as shown in Fig. 11 (e), the surface on which the

silicon wafer is to be set (the surface forned with channel s) S
sputtered with titanium nolybdenum nickel or the I|ike, fol |l oned by
deposition of nickel by electroless plating to conplete a chuck top
conductor layer 2. Sinultaneously with 29 the latter operation, a
protective layer 410 is formed on the surface of the heating el enent
41, too, by nickel electroless pl ati ng. (6) Then, as shown in Fig.
11 (f), suction holes 8 extending fromthe channels 7 to the reverse
side and blind holes 180 for 25 connection to external termnals are

provi ded. Example 4The internal wall of the blind hole is preferably

render ed nductive internal wal
c]‘ted(ffov{afefété Iectr(c)te t h

S preferably conne ground el ectrode or
the like. 30 (7) Afuamé;heystQESShme )g ang1 (89) thébOHecmaE‘@taéml;ﬁu t ed

on the C%””%fé’%ab%%‘t%’&ls RickBE SHEHREE s‘iﬂcratﬁ%gh%ts' Bdrek 88ESht on r’{:‘iﬂe

andwi t h external pins 9{ set in position, heated for refl ow.
preferred mﬁﬁﬁﬁﬁFQ%RB%$bF%F@ﬁ@?@ﬁﬁﬁ?dmﬁmﬂ%ﬁgﬁér ace. Thenﬁﬁ@%%&%%%al
term nal s 1¥enittel 88 ped-atslol @GP BeEt EArwab atthenbli sl provasiel8Water

?Ergazed gol d. pro eerr ﬁori?ceiss%.rry}ﬂxgr%%)igrf this wafer prober 401 was mounted
on the platform 11 shown in Fig. 8.
10
Example 5
Manufactureof awafer proberusingsiliconcarbide as the ceramic
substrate _

Excepting the following particulars and conditions, the

15 procedure of Example 3 was otherwise repeated to manufacture
a wafer préber.

Thus, using 100 weight parts of a silicon carbide powder'
having a mean particle diameter of 1.0 um, two grid electrodes
(whichwere to serve as the guardelectrode 5 and ground electrode

20 6, respectively) and a tungstenwire coatedwith a sol comprising
10 weight % of tetraethoxysilane, 0.5 weight ¢ of hydrochl_oric
acid and 89.5 weight % of wafer, the sintering was performed
at the temperature of 1900°C. The sol mentioned above became
Si0z on sintering to form an insulating layer.

25 Then, the wafer prober 301 thus obtained in Example 5 was
mounted on the platform 11 illustrated in Fig. 8 as in Example
1.
Example 6

30 Manufacture of a wafer prober using alumina as the ceramic
substrate

Except for the following particulars and conditions, the
procedure of Example 1 was otherwise repeated to manufacture
a wafer prober.
35 A composition prepared by mixing 100 weight parts of



hol es_can be fornmed and thernocoupl es be enbedded therein.

Thesol der whi chcanbeusedi ncl udessi | ver-1lead, |ead-tin,

bi smut h-ti nandot heral | oysol ders. The thickness of the sol der | ayer is
preferably 0.1 to 50 [err]m Wthin this thickness range, 5 an effective
sol der joint can be established. 26 Wiile the wafer prober 101
[Fig. 1] was referred to as t he objective product in the above
description, said heating el enent can be printed on the green sheet to
provi de a wafer prober 201 [Fig. 5]. For the manufacture of ﬁh waf er
prober 10 3@lupmtng. pepdemet(ZpkylaBasCPo- sEERR BArkar4eqgtapletPEct rdd¥ and
ground el ect p9de1and @eAghal puirke be seryeiasbsaddrheat bngedgbirepart of may

be enbedded in a cer-anic er, d _the er. b i_| . ' For
t he nanufactGﬂépﬁfsﬁﬁé%ﬂéﬁygﬁﬁgﬁgpééh?{£$39°9f?(2 @G%ga§§??%$ gspgéﬁaybe
attachedvi a’ waishesbaéd 1y aedimttair bipde maEhod to provide a BESTVCOELIFER
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descri be ingﬁ?leflhg%eggt'g#be Slnte%(%%phﬁ?%rﬁ)é Bmlfér gyﬁ%tji(g(?lbogf' waf er _pr.ober
101 [Fig. 1] Thp wafenmynben dhusorptrinsgd 1DELRIRIR SHHessmgpnted
alum num o pnichil g8 aReWeRr 10 TekByaMEnCeig. TBaAspant Eghepleaneter; 1.1
[err] M, 4 weight parts of yttria (nean particle dianmeter; 0.4 [err]
m, 11.5 weight parts of acrylic binder, 0.5 weight part of 25 dispersant
and 53 wei ghexpapie df al cohol (1-butanol and et hanol) was nol ded by

t he doct bl ade net r-ovi . C . gre (. 2
Afterthi g%r eéra%gheggvxggg?%g gt%%‘f(ggrr ?&%r%%{%{n F’ﬁrré:ulé%e ﬁ@.aﬁ%{%&g Pgr 3t ge)
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repared by nixin wel .
prep Y a porous chuckgtop conductor layer of tungsten measuring 200

mm in diameter and 110 um in thickness.

15 (2) Then, the steps (1) to (4) and (5) to (7) of Example 1
were repeated to provide a ceramic board equipped with the guard
electrodes, ground electrodes and heating element.

(3) The porous chuck top conductor layer obtained in the above
step (1) was mounted on the ceramic board through a brazed gold

20 (same as the one used in the step (10) of Example 1) and heated
for reflow at 970C. _
(4) The sequence of steps (10) to (12) of Example 1 was then
repeated to provide a wafer prober.

The wafer prober obtained in this example uniformly

25 attracted a semiconductor wafer to its chuck top coqductor

layer.

Comparative Example 1
Basically according to the method described in Japanese
30 Kokoku Publication Hei-3-40947, a metallic wafer prober having .
the architecture shown in Fig. 12 was fabricated.

Thus, this wafer prober comprises a stainless steel disk
measuring 230 mm in diameter and 15 mm in thickness, amica layer
3B underneath said stainless steel disk and, as disposed further

35 underneath said mica layer, a copper disk 100B measuring 230



part sof atungstencarbi depowder havi nganmeanparti cl edi anet er of 1 [err]m
3.0 weight parts of acrylic binder, 3.5 weight parts of the sol vent
a-terpineol and 0.3 weight part of dispersant. 35

Aconduct i vepast eBwas al soprepar edbym xi ngl00wei ght

19 parts of a tungsten powder havgfg a nean particle dianeter of
3 [err]m 1.9 weight parts of acrylic binder, 3.7 weight parts of t he
sol vent a-terpineol and 0.2 weight part of dispersant. Then, a

guard el ectrode grid ttern, print 50 oun el ect ode
attern pri i 60 GLPBBFSF A 00 PRy ol anda, | Pureher drderesth s,
with the abm@m\dmskll\o&)maau\aohrome wire heatlimgdiiement 4B he atitramigid

holes for sg dat o ?!H% tﬂ\y%‘igﬁs Thd% E5ed AL &fg\{}gectdfgibﬁ %otperﬂﬁ]’}%m%gf‘s

were filled W conduct’ive pas
printed and Wirgy ighaamhegdrseen sheets were alternately laid up and bonded

toget her gat 130[erArS] QnaEQa ?lﬁgicnfﬁér:lbove wa e PIMoKls: rd AlRited brg. 10
(a)]. (4) am na € Was degreased i'n nitrogen gas at 600 C

for 5 hours %P]tar’r'efr?r"h - priddsdaraked 890Fed] €-and 150 kg/cn2 for 15 3
hours to provide a 4 mmthick alumnumnitride plate. From this plate,

a disk with omdia t(—;:,r gx gmngas cut out to provide a ceramc plate
[Fig. 10 (b)7~ sll To s XS Pk pl at ed-t hr ough
Except that a 1.5 mm~thick stainless steel sheet was used

10 as chuck top 1B and, underneath thereof, a mica layer 3B and
a l.5mm copper sheet 100B were disposed in that order, ametallic
wafer prober was fabricated according to otherwise the same
manner as the wafer prober of Comparative Example 1. '

This wafer prober was mounted on the platform 11 of Fig.

15 8 as in Example 1.

Evaluation method

On thewafer prober fabricated ineach of the above examples

and comparative examples, a silicon wafer W shown in Fig. 12
20 was set and a conductivity test was performed by pressing a probe
card 601 under temperature control.

The time till the temperature had risen to 150°C was
measured. Inaddition, the amount of warpage of the wafer prober
upon being pressed by the probe card at a pressure of 15 kg/cm?

25 was determined. The amount of warpage was measured with Kyocera

form meter Nanoway™
In the case of the wafer prober according to Example 2,
it was first set on a platform equipped with anti~-warpage props
- and measured for warpage and, then set on a prop-free platform
30 shown in Fig. 8 and measured for warpage. The results are shown
in Table 1.

Table 1

Warpage Time
(pm) (min.)
Example 1 1 3.0




hol e .16 and 17 were 3.0 mmin dianeter and 3.0 nm deep. Each

t hi ckness of the guard electrode 5 and ground 20 electrode 6 was 10
[err]m and the |location of the guard el ectrode 5 was 1.2 nm away from
t he waf er-nounting surface and the |ocation of the ground el ectrode 6
was 3. 0 mmaway fromthe wafer-nountingas surface. (5) The plate
obtained in the above step (4) was polished with 25 a dianond wheel, and
with a mask set in position, blasting with SiC or the lIike was
perfornmed t vigesthe—s e mangtgzgffes for accommodati ng
thernDcoupIgggq%d?gg%omn) iﬂ&—b -t 5yt channels 7 (0.5mmi de x
0.5”“1deep)—LOL—&LLL&GL+Q@~§2—& k-Jlrnn fer by suction [Fig. 10 (c¢)].
30 (6)  |BHEANPLE hhatinglel chehit 4 mézonrl ed on the side opposite

to the waf drE¥ammke fy sidel ThieS printi ReOwas lcarried out using a
conducti ve |fasampleHe condiict id€0 pastle 4s8d hefre was Sol best PS603D
from Tokur i{kixZseind ol Resé¢ar ch.d nstift utep whifch is general ly used for

t he fornathmaﬂpxgamed'thloughlholeq Ip.gb priinted circuitboards. This
conductive 2 POEE 9 rvfer/ rgad 15
20 A IPIIL lllzlg 75 et gt ht paSLD of{ a netal oxide conmponent
(conprisin et oi —Z+€ cx:dc, s+H-+-ea—beron oxi de and alumna in
a wei ght ratiFof 5 S@lf@/ 2TOPS based on 100 wei ght

*2: Without props

INDUSTRIAL APPLICABILITY
5 As described above, the wafer prober of the present
invention is not only light in weight and excellent in thermal
response kinetics, but also free fromwarping upon pressing with
a probe card, so that breakage of silicon wafers and measurement
errors can be effectively prevented.
10



parts of silver. 5 The silver had a nean particle dianeter of 4.5

[err] mand was fl aky. (7) The heater plate printed with the
conductive paste as above was heated at 780[err]C to sinter the silver
and lead in the conductive paste and print the pa “mﬂ atn
substrate 3. The 10 heater plate was thehp i mersed in I ess
pl ati ng bath conprising an aqueous solution of ni ckel sultf af'e

g/ L), boric acid (30 g/L), anmmonium chloride (30 g/L) and Rochel I e
salt (60 g/L) to deposit a1l [err]rnt[ﬁﬁi%n'ckel | ayer 410 with a
boron content of not nore than 1 weig the surface of 15 the
sintered silver 41. Then, this heater plate was subjected to anneal i ng

sintered silver was 5 I cknes mm w de an

at 120[err] C for 3 ho‘ﬁ[ %rafjer prober wlél_g h@@l{l%f' %égér?etra(fﬁ@ ll.lsﬁ‘)'s écg an
area resistpgdt ¢ gpnduct¢r7lﬁme|r:ef.p]:mppl| gn tbe(gprfage thegpof.The surface

formedwig h channel s 7 vvere serially sputtered to deposit a titanium
| ayer, a nol ybdenu dan I he sputterin
equi prrent, Japan rebtas BEpPst accorgiRlaho Gl ey YRS L Faier i ng

condi tions wenelucgas mayesurie a chucl. 6oBacohdupenat &agrerlOO[ err] C and
power: 200 W The sputtering 25 tinme was adjusted for each netal species
wi thin the range of 30 seconds to 1 minute. The thicknesses
of the filns forned. wiite sefembredetr aprordingetonleinut mit € vhezein

fl uoresgent X4 Haye ARRL ¥ Z81b s thiditse 1tsh§8u1ppteﬁ' FKPESS Qnddia tidaaRriodProl
| ayerwas 0.3 [err]m that of thenolybdenum 30 |ayer was 2 [err]m and that

of the nick&F3Payer was 1 [errim (9) Using a nickel electroless
plating bath conprising an aqu'eous solution of nickel sulfate (30

g/L), boric acid (30 L ) hII salt
(60 g/L) andani cke? gl(he? wl cetrrg écgé?ﬁlgh rrg %ﬁq%gétr%%eq[q&gql ?tatg (250
to 350 g/L)whgseinj skéH caremndesuhetretemg/ Epmanaedoﬁfcaacilea(szoone 50

g/ L) 15 member selected from the group essentially consisting of

.nitride ceramics, carbide ceramics and oxide ceramics.

5. The wafer prober according to any of Claims 1 to 4
wherein said temperature control means is a Peltier device.
20
6. The wafer prober according to any of Claims 1 to 5
wherein said temperature control means is a heating element.

7. The wafer prober according to any of Claims 1 to 6
25 wherein said ceramic substrate has at least one conductor layer
therein.

8. The wafer prober according to any of Claims 1 to 7
wherein said ceramic substrate is formed with a channel on its
30 surface.

9. The wafer prober according to any of Claims 1 to 8
wherein channels are formed on the surface of said ceramic
substrate, the channels being provided with air suction holes.
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21 - and adjusted to pH 2.4 to 4.5 with sulfuric acie—the ceramc
board obtained in the above step (8) was imersed to de “I‘“““
[err]mthick nickel |ayer with a boron content of not H’&ﬂi\“‘ “\“

a e L5

wei ght % on the surface of said sputtered netal |ayer "ni tkel

| ayer so forned was anneal ed at 120[err] Gdor 3 hours. The
surface of the heating elenent did not allow a current fl ow and,
therefore, was not covered wth electroplated ni ckel . Then, the

board was i nmersed;j I e | ess at.i.n spl ution cantaining
pot assi um gol d cyanl dear]-geO V%Lt)% §%ﬁ§ﬁ| uﬁcgerdﬁﬁgowa%l 7% ly e redggsand
citrate (50 ﬁPﬂﬁuﬁﬁﬁrsééyaﬁllS a hgpophodphiere (10 g/L) at 93[err]C for 1

mnute to forma 1 mthick gold layer on the plated nickel |ayer 15
[Fig. 11 (e)]. (10) Air suction holes 8 extending fromthe channels 7
to the reverse side of the board were drilled and blind holes 180 for
15 exposing the plated-through holes 16 and 17 were furtherprovi ded

[Fig. 10 (f)]. The blind holes 180 were filled with a brazed gol d of
Ni-Au alloy (Au: 81.5 w. % N: 18.4 wt. % inpurity: 0.1 w. %9,

whi ch was then heated and caused to reflow at 970[err]C for connection

to external termnal pins 19 and 190 of copal 20 [Fig. 11 (g)]. Moreover,
t he heating el enent was provided with

eet Has Been Replaced
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external pins 191 conprising copal via a solder layer (tin:lead = 9:1).
(11) Then, apluralityof thernocouples for tenperature control wer e
enbedded in the cavities to provide a finished wafer prober 25 101
equi pped with a heater. (12) This wafer prober 101 was assenbled with
a stainless_steel platforn1havingdag§ectional configuration shown in
Fig. 8 through a heat insul ator conprising ceram c fiber (IDbiden,
| bi wool [err]). This platform 11 was equi pped with cooling gas ejection
nozzles 30 12 for regulating the tenperature of the wafer prober 101.
Mor eovery. it was equi pped with a suction hole 13 for aspirating - the air
necessa#§gt attract the silicon wafer. Exanple 2 35 - Producti on’ of
waf er prober 201 [Fig. 5] 22
(1) A conpodlij on conprising 100 wei ght parts of an al umi num nitride
powder ( Tokuy Co., nea ,particée diageter; 1.1 [err]s m, 4 weight
parts of yttria%(nmean rytcl e diame¥ery 0.4 [err] 1.5 wei ght
parts of acrylic binder: i ' ' _

AF_ PN

3_.)'

16T T 7_ 3 Sl A L 7"\6

oty ey e

Fig. 2




5 dispersant and 53 wei ght parts of al cohol (1-butanol and ethanol)

was nol ded by the doctor blade method to provide a 0.47 mmthick green
sheet . (2) After this green sheet was dried at 80[err]C for 5 hours,

t hr ough hol es for the plated-through holes for connecting the heating '
10 element.to external terminal ping2wéBe pierced by punching. (3) A
conductive paste A was prepared by m xing 100 wei ght parts of a
tungsten carbi de powder having a nmean particle dianeter of 1 [err]m.
3.0 meiggi ?arts of acrylic binder, 3.5 weight parts of the sol vent
a-terpi |°and 0.3 weight part of dispersant. 15 A conductive paste
B was al so prepared by m xi ng 100 wei ght parts of a tungsten powder
having a nean particle dianeter g- 3 [errlm 1.9 weight parts of
acrylic binder, 3.7 weight part§8 f t he sol vent a-terpineol and 0.2

wei ght part of dispersand, Then, a guard electﬁgﬂe grid pattern
print and a grouanZO el egtrode ¢grid pattern print were f-&=ned on the

gr eensheet by cheen priyii shQve conducti ve. paste A In
addi tion, . the heat a concenyric pattern as
illustrated in Fig. 3. hr oygh holes for said
pl at ed-t hrough 25 ho : : (s were filled with

t he above condu o\ Do . Q ®rinted and unprinted
green sheets were ; ' ) at 130[err]C
and 80 kg/cnferr] | apy nat e was

t hen degreased i t hen
hot - pressed at ovide a 3
mmt hi ck al um with a

di aneter of 23¢ { v 3 A
each plated-th : Ef g AR p | ¥ nmm deep.



23 - Each thickness of the guard el ectrode 5 and ground
electrode 6 was 6 [err]m and the |ocation of the guard el ectrode 5
was 0.7 mm away from the wafer-nounting surface, the |ocation of the
ground el ectrode 6 was 1.4 nmaway fromthe wafer-nmounting 5 surface, and
the location of the heating el enent was/ 3. 8 nmm away fromthe

waf er - nounti ng surface. (5) The board obtained in the above step (4)
was polished with | a di anond wheel, and with a mask set in position,

bl asting with - SiCor the like was perfornmed to provide the surface
with catid-igs 10 for accommodati ng t hernocoupl e (not shown) and a
plurality of channels 7 (0.5 mMmmw de x 0.5 mm deep) for attraction of
a silicon waf er by sucti on. ( The surface fornmed wi th channel s
7 were serially sputtered . to depositCa titaniumlayer, a nol ybdenum

| ayer and a nickel 15 layer. As - tyering equi pnent, Japan Vacuum
Technol ogy s SV- 4540was- g ' d&r+ngcondi ti onswer e;
gaspressure: 0.6 Pa,% ra une: \1 rM&oad power: 200 W The
sputtering tinme ag] ogt or\e I geies within the range
of 30 seconds L6 Mnxe\ 2 hixKhgsses 8f the filns

t hus obt ai ned wer e//g€tervy ned r eN ol p f a fluorescent
X-ray anal yzer. Jhds\ - : .
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the thickness of the titaniumlayer was 0.5 [err]m that of the _
nmol ybdenum | ayer was 4 [err]m and that of the nickel [ayer was 1.5
[err]m 25 (7) The ceramic board 3 obtained in the above step (6) was
imrersed in a nickel electroless plating.bath conprising an aqueous’
solution of nickel sulfate (30 g/L),4hoic acid (30 g/L), anmoni um
chloride (30 g/L) and Rochelle salt ( 0 g/L) to deposit a7
[err]mthick nickel |ayer with a boron content of not nore than 30 1

wei ght @6on the surface of said sputtered netal |ayer and the ni ckel
Iayer gy med was anneal ed at 120[err]C for 3 hours. Then, the
board wag inmmersed in a gold electroless plating sol ution contai ni-ng
pot assi um gol d cyanide (2 g/L), ammoni um chloride (75 g/L), sodium
citrate (50 g/L) and sodium 35 hypophosphite (10 g/L) at 93[err]C for 1
mnute to forma 1 mthick 24
pl at ed goﬂﬁglayer on the;-plated nickel layer. 2 (8 Air suction holes 8
extendi ng fhkomthe clfannel s 7'to t hg rever/se side of?the board were
drilled and R} ind holes 180 i hr oughhol es 16
and 17 were fur d th a

br azed gO| (é ' .‘ _’ '. o __ . ' ; -( .. ' -.- -“A ' -__' . “-.; gpur' ty
{

0.1 wt. %,

' ?'\__13




was then heated and caused to reflow at 970[err] C for connection to
external termnal pins 19 and 190 conprising copal. The ext er nal
termnals nay conpri-se silicon wafer W 10 (9) Then, apluralityof

t'her nrocoupl es for tenperature control were enbedded in the cavities to
provi de a wafer prober 201 eqU|Q§9d9mﬁtﬁ a heater. (10) This .
waf er prober 201 was assenbled with a Stainless steel pl at f or mhavi ng a
sectional configuration shown in Fig. 9 through 15 a heat insulator 10
conprising ceramc fiber (lbiden, Ibiwol[err]). This platform 11 was
formegig yh props 15 for preventing war page of the wafer prober. It
was al so equi pped with a suction hole 13 for aspirating the air to
attract the siliconwafer by suction. 20 Exanple 3 Producti on of

waf er probg 301 [ Fig. 6] (1) A 10[err] mthick tungsten foil was
punched to—-Qe-rma grigrlike 7 2el egtrode.7 Twey shegts of the
grid electro (whichiwere tg sefve @s 25 (@a guard electr?de 5f-and a ground
el ectrode 6, = \ T, : “fwk|ght
parts of an aI Wtﬁuﬂﬂlt¢Fé€= r=tFekil yerre=Cp) .~—en 3 ¢l
diameter: 1.1 [farr]m Jland 4 - * wei'ght .partjg of .ytfiria (mgan parI_l,cﬁe
diameter: 0.4 [lerri  (Wwere= || =For—ih=g—ToU| d~amd Hor=pre =tthdler

ni trogen gag(: - =Brepare a 3
mmt hi ck al um ' . ' ' N a '

di aneter of 2 ' - 'his board
was caused to g%{wrough the stgps (5) to (10) of Exanple 2 tp provide
a wafer prober and this 7 : atform 11
of Fig. 8 as in Exanple 1. VA

Fig. 8 -
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25 . Exanpl e 4 Manuf acture of wafer prober 401 [Fig. 7]
After the steps (1) to (5 and (8) to (10) of Exanple 1 5 were repeated,
ni ckel thermal spraying was carried out on the.

sur f aceopposi t et ot hewaf er - mounti ngsurface. Then, aPeltier devi ce of

| ead-tel luriumsystemwas attached to_prqvi de a wafer prober 401. As

in Exanple 1, this wafer prober 401 még/ unt ed on the platform 11

shown in Fig. 8. 10 Exanpl e 5 Manuf act ur eof

awaf er pr ober usi ngsi | i concar bi deas "t heceram ¢ substrate

Exceptiii% the follow ng particulars and conditions, the 15 procedure of

Exanpl € 3*was ot herwi se repeated to manufacture a waf er prober.

Thus, using 100 weight parts of a silicon carbide powder havi ng a nean

particle dianeter of 1.Q01Q&rrim two grid electrodes (which were to

serve as the guard el ectr/ode 5 and ground el ectrode 20 6, respectively)

and a tungstenlﬂ re coagedwi th a sol conprising 10 wei ght % of

tetraethoxysiIan%ifﬂv5_mghgaﬁm%@q =Ry e ae a6, :
(a)BF/f* N TSN ] _ B

LK -/A/// LN K
11 15 15 15 15 15 15 T

N

N

N
N

N N
N

N -
N
N

N
N N K
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Cld and 89.5 weight %of wafer, the sintering was perforned at the

terrperature of 1900[err]C The soI ment i oned above hecane Si 2 on _
sintering to forman insulating |ayer. 25 Then, the wafer prober 301
t hus obtained in Exanple 5 was mounted on the platform 11 illustrated

in Fig. 8 as in Exanple 1. 7Exagple 6 30 Manufacture of a wafer
prober using alum na as the ceramc substrate Except for the
foll owi ng particulars and conditions, the procedure of Exanple 1 was

ot herwi se repeated to manufacture a.-wafer prober. 35 A

corrposw_tj_gorloprepared by m xi ng 100 wei ght parts of
26 al um na powder (Tokuyama Co., mean particle diameter 1.5 [err]
m, 1.5 weight parts of acrylic bi nder 0.5 weifiht paBQ of di sper sant
‘and 53 wei ) parts of al cohol (1-hut anol _and etBanol) ) was rm}l/dg@ by
the doctor bl ade hethod to provide a nﬁnmfmrlf /

L .
160 =N - 3_~30
160 N 330
m'fm: T T 3.-30
L 170 {/ { - :[_/‘30
50 60

| 5

(b) - (

16—/#@ = ST LT = =

Ny — — = — — T

17 6

(d)
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5 green sheet. The sintering tenperature was 1000[err]C. The
waf er prober. thus obtained in Exanple 6 was nounted on the platform 11
shown in Fig. 8 as in Exanple 1. Exanmple 7 10 (1) A tungsten
powder having a nean particle dianeter of 3 - [err]mwas placed in a

di sk-shaped noul d and hot-pressed undges” 9 nitrogen gas at 1890[err] C and
150 kg/cnferr] for 3 hours to prepare a porous chuck top conduct or

| ayer of tungsten neasuring 200 mmin dianeter and 110 [err]min

t hi ckness. 15 (2) Then, the steps (1) to (4) and (5) to (7). of Exanple 1
were reftdgtédl to provide a ceranic board equi pped with the guard

el ectrodes, ground el ectrodes and heating el enent. (3) The porous
chuck top conduct or Iayé97obtained in the above step (1) was nounted on
the ceram c board throu a brazed gold 2B (sane as the one used in the

step (10) @é)Exaane 1) and heat ed fo at 970[err]C (4)
"The sequence of 235, (] ) =] st Ve g ==t epeated to
" provide a wafen " #S5exanple

uniformy 25 at acted. a seni conduct or wafer to its chuck top cqnductor

| ayer-. Co ﬁlv&:ﬁ*ﬂﬁph@:&: s &&waldg&:a:cco&d&a& o.the

nmet hod descri bgds n apanese 30 Kokoku Publlcatlon Fb|-3 40947 a ﬁetalllc
waf er prober h B - R Lor 5RO brA s > bricat ed.

Thus, this mafer ) i s¢s ring 230
mmin di ameter agg' ig n‘é ath said
stainless steel disk and, as di posed urther

101

VN

410 410
101 2 8 8 8
(9) / ( f

’# 4;';? )T 4(%

1 41 41
410 1410 410 410 - 410 410 410

19 180. 191



35~ underneath said mca | ayer, a copper disk 100B neasuring 230

27 mmin dianeter and 20 mmin thickness. Further underneath the
copper disk 100B, a Nichrome wire heating element 4B is attached via a
m ca Iayer 3B. The surface of the chuck top is forned wi th channels 7.
5 As.in Exanple 1, the above mgt;r prober was nounted on t he

platform 1l illustrated in Fig. 8. Cbnparatlve Exanple 2
Except that a 1.5 mmthick:stainless steel sheet was used 10 as chuck top
1B and, underneath thereof, a mca |ayer 3B and a 1.5mm copper sheet
100B wergjgipposed in that order, anetallic waf er prober was fabricated
according to otherw se the sane manner as the wafer prober of
Conpar ati ve Exanpl e 1. Thi s wafer prober was nmounted on the
platform 11 of Fig. 15 8 as in Exanple_l. Eval uati on net hod
Ont hewaf er pr ober fabricatedineachof_Lhé:above exanpl es

: 601
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and‘conparative exanpl es, a silicon wafer Wshown in Fig. 12.20 was set

and avconductivity test was perforned by pressing a probe card 601
under tenperature control. The tine till the tenperature had
risen to 150[err] C was measured. In addition, the anobunt of warpage of

t he waf er prober upon being pressed by the pro ressure of
15 kg/cn2 25 was determ ned. The anount of war pa HE ﬂ EI'F'
Kyocer a form meter NanowayT[err]. mafer

prober accorg Mt EEHHHQIEA&v&cle i£4 was first set on a platfornleqU|pped

wi th anti-warpage props nmeasured for warpage and, then set on a
prop-free platform30 shown in Fig. ¥ $easured for warpage. The

results are shomm in Table 1. Table 1 _
!ﬁrpage 3 OTlnE 1. (Amended) A wafer ééégégrahich éégékgses a 955 e 1

*1 0.5 5 subsrate and a conductor lay@r flormed or2tBe surface thereof,
wherein said ceramic substrate is composed of at least one
selected from the group consisting of nitride ceramics, carbide
ceramics and oxide ceramics.

10 2. (Amended) A wafer prober which comprises a ceramic
substrate and a conductor layer formed on the surface thereof,
wherein in said ceramic substrate at least one conductor layer
is formed.. '

15 3. The wafer prober according to Claim 1 or 2, wherein
said ceramic substrate is equipped with a temperature control
means.’

4. (Amended) The wafer prober according to Claim 3,
20 wherein said temperature control means is a heating element.

5. (Amended) A wafer prober which comprises a ceramic
substrate and a conductor layer formed on the surface thereof,
wherein said ceramic substrate is equipped with a Peltier

25 device.

6. (Amended) A wafer prober which comprises a ceramic
substrate and a conductor layer formed on the surface thereof,
_ wherein on said ceramic substrate channels are formed.
30

7. (Amended) The wafer prober according to Claim 6,
wherein said channels formed on the surface of said ceramic
substrate are provided with air suction holes.

35 8. (Amended) A wafer prober which comprises a ceramic

THIS SHEET HAS BEEN
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Exanpl e 3: 1.5 3.0 Exanpl e 4

Exanple 5 2.0 4.0 Exanpl e 6

Exanmple 7 1 2.9 Conpar . )

Conpar. Ex. 2 15 5 Lo el Wi Pﬂwuwlum HI
Wt hout props | NDUSTRI AL AP

As descri bed above, the wafer prober of the present i nvention is not
only light in weight and excellent in thermnal response kinetics, but

al so free freaubshrpteand@NcHL8SSE p S0 at
br eakage of %héf&?ﬂ vafgrs and negggr¥§%§¥ forn@%%égﬁglc HrE@C§f££€F?9§ry

prevented. 1 conductor layeLr Q-S composed of porous material.
CLAI M5
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EXTRA
1. . A waf er prober which conprises a ceramegabns t nd
conductor |ayer formed on the surface thereof, vzgr Qi ﬂb@zﬁg&%ﬁ@

substrate is conposed of at-|east one sel ected fromthe group

consi sti ng of nitride ¢ arbide 29 ceramcs and | C m cs.
10 u“ M\i‘ﬂ%ﬂg@ fober whi ch conpri ses a géréageg o

Ssubst r &t-e and a r«tormed on the surface thereof, wherein
in said ceramic substrate at | east one conductor | ayer is formed. 15
3. The wafer prober according to Claiml or 2, wherein -said ceram c
substrate is equi pped with a terrperatuﬁéMMﬁtrol nmeans. 4.
The wafer prober according to O aim 3, 20 wherein said tenperature control
nmeans is a heatin eI enent . A wafer prober which
conpri ses a ceram substratAeW&ﬁ&raPESP&ECWBFCPW%’F‘P?b?ﬁﬁdaoﬁeFﬁ’Elc

surface Tsherﬁﬂf)strate whirl ai cosaudteeriagar fobaktade tilke equifppedthetdos,

Peltier 25 device . O. . fe obgr i o) i ses

Cceranic. VHAEER said coramiS: seRstrate, b {omeetd O et ol frsf oRe

t her eof sabhectéd foomstihe grengntensiptingiod shanhdée cexamifas,neadrbide
ceramics and Qxide ceramics.

10 2. ' A wafer prober which comprises a ceramic
substrate and a conductor layer formed on the surface thereof,
wherein in said ceramic substrate at least one conductor layer
is formed.

15 3. The wafer prober according to Claim 1 or 2, wherein
said ceramic substrate is equipped with a temperature control
means.

4. The wafer prober according to Claim 3,
20 wherein said temperature control means is a heating element.

5. . - A wafer prober which comprises é ceramic
substrate and a conductor layer formed on the surface thereof,
~wherein said ceramic substrate is equipped with a Peltier
25 device.

6. A wafer prober which comprises a ceramic
substrate and a conductor layer formed on the surface thereof,
wherein on said ceramic substrate channels are formed.

30
7. The wafer prober according to Claim 6,
wherein said channels formed on the surface of said ceramic
substrate are provided with air suction holes.
35 8. A wafer prober which comprises a ceramic
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7. _The wafer prober according to C aim6, wherein said

channel s formed on the surface of said ceranic substrate are provided
with air sucti fﬂm IS 8. A waf er prober which
conprises a ce "Mﬂ"""ﬁ "'"’ subsig ate and a conductor |ayer forned
on the surface thefeof S wherein said conductor |ayer is conposed of
porous material . 9. A ceram c substrate for a wafer

prober which 5 has a conductor |ayer for t he surface thereof,
wher ei n Su‘@%FHaE%raoﬁﬁ? @ SapdprhPE Jr%-‘i""c’c”)r%g%'k@‘dfp 8P the| agthéhedieadred
from tWieege bnpsabdscatdugtof et dies canmpuses] ofapoirdesc aatrirdsland

oxi de ceram cs. 10 10. A ceram c substrate for a wafer
pr ober whi ch has a conductor |ayer formed on the surface thereof,
wher ei n in sAid ceran & seramist substicesst fonea cy(ﬁrfcmmon@yybm§l

forneds has a conductor layer formed on the surface thereof, wherein
said ceramic substrate is composed of at least one selected from
the group consisting of nitride ceramics, carbide ceramics and
oxide ceramics.

10 10. -~ A ceramic substrate for a wafer‘prdber which
has a conductor layer formed on the sufface thereof, wherein
in said ceramic substrate at least one conductor layer is
formed.

15 11. . " The ceramic substrate for a wafer prober
according to Claim 9 or 10, wherein said ceramic substrate is
equipped with a temperature control means.

12. The ceramic substrate for a wafer prober
20 according to Claim 11, wherein said temperature control means
is a heating element.

13. - A ceramic substrate for a wafer prober which
has a conductor layer formed on the surface thereof, wherein
25 said ceramic substrate is equipped with a Peltier device.

14. A ceramic substrate for a wafer prober which
has a conductor layer formed on the surface tlereof, wherein
on said ceramic substrate channels are formed.

30
15. ~ - ' The ceramic substrate for a wafer prober
according to Claim 14, wherein said channels formed on the
surface of said ceramic substrate are provided with air suction
holes.
35
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15 . 11. The ceram c substrate for a vva
according to Caim9 or 10, wherein said ceram c sub ﬂ'lmuﬂ[ﬂ'"”ljumul pped
with a tenperature control neans. e nce
substrate for a wafer prober 20 according to CI al m 11, wherein said
tenperature control neans is a heatintt el ement. 13.

A ceram c substrate for a wafer prober which has a conductor |ayer
formed on the surface thereof, wherein 25 said ceram c substrate is

fequ| ppedf Wi th abPe161 er devica ceramlc substﬁ;ﬂte for a waoféle’p%@ﬁ%rsuﬁ?éﬁat e
or a wafer r ct or e surface
pagElclChor 1A & e Anges Capaepl, nuberadn

t hereof, where ram

15. %bdc‘é@%@ﬂ@%nbbayarem wompmééroﬁrpbeous materballing to daim
14, wherein said channels forned on the surface of said ceramc
substrate are provided with air suction hol es. 35
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31 . 16. A ceranmic substrate for a wafer prober which has a
conductor |ayer fornmed on the surface thereof, wherein said conductor |ayer
i s conposed of porous naterial.

31

ABSTRACT

This invention has its objects to provide a wafer prober_
which is lightweight, excellent in thermal response kinetics
5 and free from warpage upon pressing with a probe card, thus
capable of effective protecting itself against damage to the
silicon wafer and measurement error.
This invention is related to a wafer prober wherein a ceramic
substrate is formed with a conductor layer on its surface.
10
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