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TI ON P WIHMPBE TESTI NG METHOD FOR TEMPERATURE- CONTROLLI NG
OBJECT TO This application is based upon and clains the
benefit_ of prioesdissy fromthe prior Japanese Patent Application No.

2002- 305925, filed Cctober 21, 2002, the entire contents of which are
incorporaHMﬂmmmmmmmmmm 10 reference. Techmpical Field The present invention
relates t d probe testing nmethod which test an object to be
tested generakiparranged on a wafer-1ike substrate under 15 tenperature
control and, nore particularly, pogaspsoRet pandiproke testing nethod that

test the electrical characteristics of an object to be tested nore
accurately. Background Art 20 Wen the electrical characteristics of an

integrated circuit, paoBEQUIRNTE eI 18 SPhaY MPFubHero %@ke arranged on a

waf er-1ike substrat eEMrerpeURS-INBROIIIIRS @k I €44 fer) such as
a silicon substrate are to be tested, a prober I's use omn 25 in

FIG 13,%a conventional prober has a probe card 14,

This application is based upon and claims the
benefit of priority from the prrior Japanese Patent
Application No. 2002-305925, filed October 21, 2002,
the entire contents of which are incorporated herein by

10 reference. |
Technical Field

The present invention relates *o a prober and
probe testing method which test an object to be tested
generally arranged on a wafer-like substrate under

15 temperature control and, more particularly, to a prober
and probe testing method that test the electrical
characteristics of an object to be tested more
accurately.

Background Art

20 When the electrical characteristics of an
integrated circuit, a liquid crystal display, or the
like arranged on a wafer-like substrate (to be referred
to as a "wafer" hereinafter) such as a silicon
substrate are to be tested, a prober is used. As shown

25 in FIG. 13, a conventional prober has a probe card 14,
a plurality of probes 26 provided on the probe card,

a main chuck 6 to receive a wafer W thereon, a moving

mechanism 12 to move the main chuck in X, Y, Z, and 6



a plurality of probes 26 provided on the probe card, a main chuck 6 to
receive a wafer Wthereon, a noving nechanism 12 to nove the main chuck in
X, Y, Z, and 6 .2 directions, upper and |lower caneras 39 and 38 to align
the-object to be tested.with the probe card, a test head TH a tester T,
and the Iike. The main chuck 6 has a holding mechani smwhich can be noved
three s dinensionally by the noving nmechanbsm 12 and which holds the wafer
W Sorme nain chuck 6 of the prober can control the tenperature of the
object to be tested which is to be neasured to a predeterm ned

(emperatue, Wi dis.A), coplyole-d STBGLALULE o000L41 g0 oY mEggurerEn

can be changed. Hence, the test Is p orned ihan " e

that where the ol est;dce be desiadds foobepstyally used, As.auch a

prober, patent reference 1 discloses an apparatus co 5 the

temperature of nadheating. nesiedior proyd dede |11 &, M chuck gR Lhebasis of
the tenperature of the min chuck detected by a tenperature detecting

means provi dediaat at he lcEmiemeethdiesmain @hucks HecpsFEAdrhta.pat ent
reference 1, this test can be perfornmed at 20 a highly accurate

t enper at &re by déowtisaldniaig vt ey tténperatiiemadhdeshent i 8947 fgi ghor di vided
into a plurality of zones. Patent reference 2 discloses an apparatus that
holds the wafer W.

Some main chuck 6 of the prober can control the
temperature of the object to be tested which is to be
measured to a predetermined temperature. With this

10 control, temperature conditions for measurement can
be changed. Hence, the test is performed in an
environment similar to that where the object to be
tested is to be actually used. As such a prober,
patent reference 1 discloses an apparatus that controls

15 the temperature of a heating resistor provided in
a main chuck on the basis of the Temperature of the
main chuck detected by a temperature detecting means
provided at the center of the main chuck. According
to patent reference 1, this test can be periformed at

20 a highly accurate temperature by controlling the
temperatures of the heating resistor divided into
a plurality of zones.

Patent reference 2 discloses an apparatus that
includes the stage surface of a main chuck divided into

25 a plurality of regions, grooves respectively formed in
the divisional regions, supply/discharge channels open

to the grooves, a supply source, switchably connected



tncludes the stage surface of a main chuck divided into 25 a plurality of
regi ons, grooves respectively forned in the divisional regions,
suppl y/ di scharge channels open to the grooves, a supply source, sw tchably
connected 3 to the supply/discharge channels, of a fluid having high

t hermal conductivity, and an evacuation neans. This prober has a structure
whi ch perfornms heat exchange by supplyingza fluid having high thermal 5
conductivity and chucks and holds a wafer by vacuum In the above prober, a
conparatively large area of the main chuck is heated or cooled. It is

accordingly diff itgud tsifp ﬂ%%gféghéiyﬁl @iyfeagf e%ﬁﬂlabh%%ﬁn?h

tested separately. This prober has ener gy consunption

prober al so -t akagma dreighali M fdict ter ,r a&ﬁkﬁeam@%zéebat&’%galn@é in a test
usi ng probes, probes apply a high needle pressure to a wa Paced on a

mai n chuck. | Thtike premeentiaanal siaherur swhen; €S éf‘goéﬂsoﬁbg‘ﬁt 15 to be
tested which is arranged on the periphery of a wafer, the main chuck 6

tilts because @kchhmgmeéwleugyﬁymngeaaBl@%@g@@ﬁﬁﬁ@dhyghndhgghgq by the
alternate |ong- and short-dashed line in FIG 14, so that a probe nmay not

cone intd contaondmati vd tpr edet etigied Ppositobds 20wenethBywakenum] Pat ent
Reference 1] Jpn. Pat. Appln. KOKAlI Publication No. 9-186112
In the above prober, a comparatively large area of
the main chuck is heated or cooled. It is accordingly
difficult to control the temperature of each object to
be tested separately. This brober has a nigh energy
10 consumption. This prober also takes a long time for
temperature control.
Usually, in a test using probes, probes apply a
high needle pressure to a wafer placed on a main chuck.
In the conventional prober, when testing an object
15 to be teéted which is arranged on the periphery of
a wafer, the main chuck 6 tilts because of the needle
pressure as exagderatedly indicated by the alternate
long- and short-dashed line in FIG. 14, so that a probe
may not come into contact with a predetermined position
20 on the wafer.
[Patent Reference 1)
Jpn. Pat. Appln. KOKAI Publication No. 9-186112
[Patent Reference 2]
Jpn. Pat. Appln. KOKAI Publication No. 2001-230308
25 Disclosure of Invention

It is an object of the present invention according

Lo one aspect of the present application to provide



f Patent Reference 2] Jpn. Pat. Appln. KOKAI Publication No. 2001-230308 25
Di sclosure of Invention It is an object of the present invention according
to one aspect of the present application to provide 4 a prober and probing
et hod that can accurately perform tenperature control of an object to be
tested in a probe test. It is an object of the present invention according
5 to another aspect of the present applicapion to provide a prober and
probi ng nmethod that can performa probing test quickly and efficiently. It
is an object of the present invention according to still another aspect of

the present appli QN : r ovi r t hat _prevents the in
chuck fronlbei%gp??%FEd rglgﬁkégéﬁLégégEﬁie@géycﬁnpﬁgﬁgFatﬁZ§ipﬁ6 Fm

obj ects and advantages pfe the, i nyent+ o, '#é%pet egefgé%gghrgﬁge

déscription which follows, and 1n part w € obvious
description, or mappke tkxd earned by practice of the invention. The objects
and advantages of the invention may be realized and obtained by neans of

~the instrunentalitias and aosh) a@t i onstRarbeykar! Yopehrted Ut orq: .
“hereinafter. According to one aspect of the present invention, 56%there is

provi dedSa prolter ahortheastdsgeat purald tyrofenobhest Schoibe testedvywhich
are arranged on a wafer-1ike )
a prober and probing method that can perform a probing
test quickly and efficiently.
It is an object of the present invention according
to still another aspect of the present application to
10 provide a prober that prevents the main chuck from
being tilted by a pressure applied by a probe.
Additional objects and advantages of the invention
will be set forth in the description which follows, and
in part will be obvious from the description, or may be
15 learned by practice of the invention. The objects and
advantages of the invention may be realized and
obtained by means of the instrumentalities and
combinations particularly pointed out hereinafter.
According to one aspect of the present invention,
20 there is provided a prober for testing a plurality of
objects to be tested which are arranged on a wafer-like
substrate under temperature control, comprising
& prober chamber, a stage base arranged in the
prober chamber, an X-Y stage arranged on the stage base
25 (the X-Y stage including an X-Y stage driving mechanism
to move the X-Y stage at least in the X-Y direction),

& Z stage arranged on the X-Y stage (the 2 stage



substrate under tenperature control, conprising a prober chanber, a stage
base arranged in the prober chanber, an X-Y stage arranged on the stage
base 25 (the X-Y stage including an X-Y stage driving nechanismto nove
the X-Y stage at least in the X-Y direction), a Z stage arranged on the
X-Y stage (the Z stage 5 including a Z stage el evating nmechanismto
vertically nove the Z stage), a main chucg arranged on the Z stage (the
mai n chuck including a rotational driving “nmechanismto rotate the main
chuck in the 6 direction, 5 a plurality of heaters, a heat exchanger, and a
tenperature controller, the plurality of heaters respectively having sizes

suitabl e to hedfPCeiHEd tneé HaF%I§ISY i hjrE R bShet ¢ edeBBI 621 AYgr oup
including the plurality of objects to be tested, and the 10 plurality of
heaters respecPPV§I$h@p I&ﬁ%ﬁ%%Tﬂﬁxﬂ%&Qn%Pu%%ﬁ%%ﬁ%?g%%eo%e%?ee%cﬁﬁ%@%r
SeTVING Lo 000l bl octs. il .06 pSled vhleh ace, heated, by the plurall iy
e Do ers o gUER O AL IS L1 Lo S o
ko P3ObeT SRR PR e el o Lot st e 100
present invent iQRpedd te@EPIHcHL AW e He 1161011 OM DY heaters
respectively having sizes suitable to heat either the
plurality of objects to be tested or a group including
the plurality of objects to be tested, and the
10 plurality of heaters respectively including temperature
sensors, the heat exchanger serving to cool the objects
to be tested which are heated by the plurality of
heaters, the temperature controller serving to control
at least either the heaters or heat exchanger on the
15 basis of the detection results of the temperature
sensors), and a probe card (the probe card being
arranged in the prober chamber to oppose the wafer-like
substrate and having a plurality of probes).
The prober according to the above aspect of the
20 present invention can comprise any one of the following
further preferred arrangements, or a combination of
some of the following further preferred arrangements.
The plurality of heaters have either cell
structures respectively corresponding to the plurality
25 of objects to be tested, or cell structures
respectively corresponding to the group including the

plurality of objects to be tested, the cell structures



further preferred arrangenents, or a conbination of sonme of the follow ng
further preferred arrangenents. The plurality of heaters have either cel
structures respectively corresponding to the plurality 25 of objects to be
tested, or cell structures respectively corresponding to the group
including the plurality of objects to be tested, the cell structures 6

i ncl ude individual heat exchangers, and t tenperature controller
controls at |east either the heaters or heat exchanger, thus controlling

t enper at ures of the cell structures. 5 The plurality of cell structures

i ncl ude heat lns ators to u?h %lon res ective celk% from each _other.

The mai n chuck* TS &rFangad’s fagtfa WSigh & R g EA T e
rot ati onal drlgbggcggﬁ gn&gﬁg}glroﬁgte%aggaryﬁ&%cqggkge %QF|2%§H¥F§%|0n

on the 6 stageé ing anot aspect "he prese

there is provi Qﬁ?ggé‘n%@e'&hﬁgr Bﬁ%%o’ig.l% p o @éﬁa&‘ct&feso%@céﬁet@e tested

whi ch are arrange on a ma ke s conpri sing a prober
chanber, a stage-hasgrairanged in the prober chanber, a Z stage arranged
on the stage base (the Z stage including a Z stage eIevating mechani sm to

verticaldy nove theTBesbagehlialy XY &lagesrd@ngess include heat
insulators to partition respective cells from each
other.
The main chuck is arranged on the Z stage through
a 0 stage, and the rotational driving mechanism
10 rotates the main chuck in the 8 direction on the 6
stage.
According to another aspect of the present
invention, there is provided a prober for testing
a plurality of objects to be tested which are arranged
15 on a wafer-like substrate, comprising
a prober chamber, a stage base arranged in the
prober chamber, a Z stage arranged on the stage base
(the Z stage including a Z stage elevating meehanism
to vertically move the Z stage), an X-Y stage arranged
20 on the Z stage (the X-Y stage forming a first frame
structure, having a first space at the center thereof,
and including an X-Y driving mechanism to move the X-Y
stage at least in the X and Y directions), a substrate
fixing mechanism arranged on the X-Y stage (the
25 substrate fixing mechanism forming a second frame
structure and having a second space, at the center

thereof, which is continuous to the first space),



20 on the Z stage (the X-Y stage formng a first frame structure, having a
first space at the center thereof, and including an X-Y driving nechani sm
to move the X-Y stage at least in the X and Y directions), a substrate

fi xing mechani sm arranged on the X-Y stage (the 25 substrate fixing

mechani smformng a second frame structure and having a second space, at
the center thereof, which is continuous to the first space), 7 a probe
card (the probe card being arranged in the probe chanber to oppose the
mai n chuck in the prober chanber and having a plurality of probes), a

probi ng stage_elevatin chani sm fi xed on .the Z stage 5_probing stage
attached to thé nggfhé%§¥§dg%b \ﬁﬁq%mfar 8%%%?%n?55 %?gaﬁaeggﬁn t he

ol o Space: | hBPRRE At A0E DRI, AP el SURlL e Bf Ak apLer oo

coi nci des wi th"the extension vertically extending from robe

center of the ppobgccarthq 3y UPRAN L0 £ at,surfaces pf ghsrBngntht age

having a size snaller than the size of the Tirst® and second space,

upper flat sushkage $QrMiatd i e COMACn WEH £herabettgm surface
of the substrate, when the probing stage is noved upward by fhe probing

el evati ng nechaebosing & thyesuppeidhdde: ¢ ulrsd ratso {9 behewd 1 e Theipgober
according to the above aspect of the present invention can conprise any
one of the fol hewhagi shurrkerampreefoed edch arianfienent spaoE, atkenbropihgn of
stage being arranged such that an axis thereof
coincides with the extension line vertically extending
from the probe center of the probe card, and an upper
10 flat surface of the probing stage having a size smaller
than the size of the first and second space, the upper
flat surface serving to come into contact with the
bottom surface of the substrate, when the probing stage
is moved upward by the probing elevating mechanism, to
15 support the substrate from below).

The prober acccording to the above aspect of the
present invention can comprise any one of the following
further preferred arrangements, or a combination of
some of the following further preferred arrangements.

20 The size of the upper flat surface of the probing
stage corresponds to a region occupied by the distal
ends of the plurality of probes of the probe card.

The size of the upper flat surface of the probing
stage corresponds to the size of one object to be

25 tested.

The proking stage includes a heater to heat at

least one object to be tested, among the plurality of



sone of the following further preferred arrangenents. 20 The size of the
upper flat surface of the probing stage corresponds to a region occupied
by the distal ends of the plurality of probes of the probe card. The size
of the upper flat surface of the probing stage corresponds to the size of
one object to be 25 tested. The probing stage includes a heater to heat at
| east one object to be tested, anong the plurality of 8 objects to be
tested, with which the plurality of probes of the probe card cone into

el ectrical contact, and a tenperature sensor to neasure at |east the
tenperatures of the objects to be tested and the 5 tenperature of the

heater. The pr8BPARGESt &Fe Prurtaidred n¢iidde s’ Heathe extanbetYt®fcool t he
object to be tested. The substrate fixjng mechani smincludes a chuck

pl ate, chuck pPﬁPgeFiQin§%ﬁbéﬁ§ﬁﬁkﬁﬁr (éaqﬁeﬁqﬁﬁméqeﬁkf%ﬁ?%iﬁ%nﬁéﬁﬁanism
to rotate the ck pl fi.xin mechanismin the O djrection. The probing
stage is detac%ggl§ g?ﬁ%%ﬁgﬁl¥ggfﬁgsﬂﬁw)|rﬂf%ﬁ%ﬁ% &t V2§ ngtMechani sm The

chuck pl ate isagﬁ%ggg%g&%sa%&a%ﬂggOE§§%£%5&%§}%QUQ%S§Q§I§H i Ang mechani sm

The X-Y stage I 'ng mechani smincl age novi ng frechani sm
which nmoyes theeXpXrstdge 0% & heater.

The probing stage further includes a heat
exchanger to cool the object to be tested.
The substrate fixing mechanism includes a chuck
plate, chuck plate fixing mechanism, and rotational
10 driving mechanism to rotate the chuck plate fixing
mechanism in the 6 direction.
The probing stage is detachably attached to the
probing stage elevating mechanism.
The chuck plate 1s detachably attached to the
15 chuck plate fixing mechanism.
The X-Y stage driving mechanism includes an X-Y
stage moving mechanism which moves the X-Y stage on the
Z stage in at least the X-Y direction, and an X-Y stage
support mechanism which supports the X-Y stage to be
20 smoothly movable on the Z stage.
The X-Y stage moving mechanism includes a linear
motor mechanism.
The X-Y stage support mechanism includes an air
bearing mechanism.
25 The chuck plate includes at least one of
a plurality of fixing mechanisms tolfix the substrate,

a mechanism which draws and fixes the substrate by



Z stage in at least the X-Y direction, and an X-Y stage support mechani sm
whi ch supports the X-Y stage to be 20 snoothly novable on the Z stage. The
X-Y stage noving nmechani smincludes a |inear notor nechanism The X-Y
stage support nechani smincludes an air bearing nechanism 25 The chuck

pl ate includes at |east one of a plurality of fixing nmechanisnms to fix the
substrate, a nechani sm which draws and fixes the substrate by 9 suction,
and a ring mechanismto retain the substrate. According to still another
aspect of the present invention, there is provided a nethod of testing an

object Wto be tested in rober, conmpri.sing 5 placing the object to
b st od on crcEig Ard, BT 228k nEaTRRltn do) P B AN S LUl S0
directions with the X-Y .sta dri Vi nechani sm.and rot at.i ng the fer
fi X oy oo ant om w ErcPRatPBYEHri g ATRRIRY SRANS, Tof RADDLDCHRT ST
robe card and; obj ect e.1l0 : and rdi ngl igni ng the
gbject to be t%é?gﬁLPaﬁfhtggg%ué% 5%%?3%%ﬁic H?§§§¥$éﬂgé%ﬁ§%% thgt an axis

thereof always substaptifl by cei Reisdes with %ﬂ%b ,e?%yﬁkiﬁfgbvertically

.extending fromthe probe center of the probe car _ ng” the probing
stage 15 upward) whihcthe Eh@bbag e%tta&];% ?Iﬁe\t%tslt@i R NaM SO i dge | he
e

probi ng stage and the bottom surface o

(b) moving the X-Y stage in the X and Y directions with
the X-Y stage driving mechanism and rotating the wafer
fixing mechanism with the rotational driving mechanism,
thus aligning the probe card and the object to be

10 tested and accordingly aligning the object to be tested
with a chuck plate which is arranged such that an axis
thereof always substantially coincides with the
extension line vertically extending from the probe
center of the probe card, (c) moving the probing stage

15 upward with the probing stage elevating mechanism to
bring the probing stage and the bottom surface of the
wafer into contact with each other, (d) moving the Z
stage upward in the Z direction with the Z stage
elevating mechanism to bring the object to be tested

20 into contact with the probes, (e) moving the Z stage
further upward in the Z direction, thus overdriving
the object to be tested, (f) testing the electrical
characteristics of the object to be tested, (g) moving
the probing stage downward in the Z direction with at

25 least one of the Z stage elevating mechanism and
probing stage elevating mechanism to separate the

probes, the object to be tested, and the chuck plate



wafer into contact wwth each other, (d) noving the Z stage upward in the Z
direction with the Z stage elevating nechanismto bring the object to be
tested 20 into contact with the probes, (e) noving the Z stage further
upward in the Z direction, thus overdriving the object to be tested, (f)
testing the electrical characteristics of the object to be tested, (Q)
novi ng the probing stage downward in thel% direction with at 25 | east one
of the Z stage el evating nechani smand probing stage el evati ng nmechani sm
to separate the probes, the object to be tested, and the chuck plate 10

from each other, and ) repeating ( to (g),. thys testing all the

el ectrical chaFﬁEPeFF%Ri8§n8F' & égétéﬁﬁ%QQ}Qﬂﬂ t 1 b¥ tested. This
met hod further _preferably conprises an 5 one Qr_a conbination of the

f ol | owi ng arraﬁgBﬁeﬁF§.l%9na )F%thiﬁgﬁﬁ%ﬁ%%néﬁﬁﬁaQRﬁﬁ%ﬁ?%%% fhe obj ect
to be tested ig éEehg%%Emgg%dp%hﬁF$$ﬁé§%r e el evating nechani smand

probi ng stage el evating nmechani's obi ng §iage i ncludes a heater to
heat an 10 object ke fesked - ANGNG e AULAY Loy pOLECLAy L0 be
ested, with which the plurality of probes o the probe card cone into
telaectriC@I conpagt orand cRmbe FReNUIE S@{@%ltl%m?qgtgleraﬁ%éﬁéﬁésone of a
nperature of the heater and the tenperatures of 15 the objects to be
tested, and prior tan(fir)testHdGiddianism that overdrives the object
to be tested is at least one of the Z stage elevating
mechanism and probing stage elevating mechanism.
The probing stage includes a heater to heat an
10 object to be tested, among the plurality of objects
to be tested, with which the plurality of probes of
the probe card come into electrical contact, and
a temperature sensor to measure at least one of
a temperature of the heater and the temperatures of
15 the objects to be tested, and prior to (f) testing the
electrical characteristics of the object to be tested,
the object to be tested is maintained at a predeter-
mined temperature by the heater and temperature sensor.
A heat exchanger to cool the object to be tested
20 is further provided, and prior to (f) testing the
electrical characteristics of the object to be tested,
the object to be tested is maintained at a predeter-
mined temperature by the heater, temperature sensor,
and heat exchanger.
25 Additional advantages and modifications will

readily occur to those skilled in the art. Therefore,

the invention in its broader aspects is not limited to



el ectrical characteristics of the object to be tested, the object to be
tested is maintained at a predeter- mned tenperature by the heater and
tenperature sensor. A heat exchanger to cool the object to be tested 20 is
further provided, and prior to (f) testing the electrical characteristics
of the object to be tested, the object to be tested is maintained at a
predeter- mned tenperature by the heater, tenperature sensor, and heat
exchanger. 25 Additional advantages and nodifications will readily occur
to those skilled in the art. Therefore, the invention in its broader

aspects 1s nOt%%%gééggiﬁggléetggg SB%%PQ f%geié Qﬂgeéﬁgg&ﬁﬁgﬁiﬁive

. T ati ) .
enbodi nents s cribe erein.” "Accor |n31y, various nodifications

may be nmade wéﬁ?QHtaggpgggi@gbgaog%qunspirit or scope of the 5 general
i nventive concept as ef rned y the appended clainms and their equival ents.

Brief Description of Prawings Fl Gark cthows & I oher.accerfing f9san

enbodi ment  of the present i'nvention; 10 FIG 2 shows the main body of the
prober aCCOfd'@ch&QttBbﬁa%ﬁﬁg 'i‘%@?n? thleGsp3 rsihows: alrpant ecxd a waf er

chucking/ fixing mechanisn Fl shows the main part of a prober
accordi ng general inventive concept as defined by the appended
claims and their equivalents.
‘Brief Description of Drawings
FIG. 1 shows a prober according to an embodiment
of the present invention;
10 FIG. 2 shows the main body of the prober according
to this embodiment;
FIG. 3 shows an example of a wafer chucking/fixing
mechanism;
FIG. 4 shows the main part of a prober according
15 to another embodiment of the present invention;
FIG. 5 is a cross-sectional view of a main chuck 6
taken along the line A - A of FIG. 4;
FIG. 6 shows the main part of a prober according
to still another embodiment of the present invention;
20 FIG. 7 shows the main part of a prober according
to still another embodiment of the present invention;
FIG. 8 shows another example of the main part of
the prober according to this embodiment;
FIG. 9 shows still another example of the main
25 part of the prober according to this embodiment;

FIG. 10 shows an example of a wafer fixing

mechanism;



15 to anot her enbodi nent of the present invention; FIG 5 is a
cross-sectional view of a main chuck 6 taken along the line A- Aof FIG
4, FIG 6 shows the main part of a prober according to still another
enbodi nent of the present invention; 20 FIG 7 shows the main part of a
prober according to still another enbodi nent of the present invention;
FIG 8 shows another exanple of the nmain part of the prober according to
this enbodiment; FIG 9 shows still anothér exanple of the main 25 part of
the prober according to this enbodinent; FIG 10 shows an exanple of a
wafer fixing mechanism 12 FIG 11 shows another exanple of the wafer
fixing mechanism FIG. Ulsheks 1B Ehew exarPlanefhéhcexansire L1 N0he
waf er fixing nmechanism in which FIG 12A is 5 a sectional view, and FIG
12B shows a ri AGCHRACSM/xes a wafer; FIG 13 shows a conventional prober;
FIG 14 is a schematic view shoméngzthe tilt in chuck in the

1

convent i onal pro_ber;F%ﬁil' 10518 PSSI&OYI%\EL& ?ngg SCeSHPRY &N object to
Do ket ed B 43 19, Bl afcor g, 1 40 erbodl e s66 1y puesent
5 a sectional view, and FIG. 12B shows a ring that fixes
a wafer;
FIG. 13 shows a conventional prober;
FIG. 14 is a schematic view showing the tilt of
a main chuck in the conventional prober; and
10 FIG. 15 is a flowchart for testing an object to be
tested by using a prober according to an embodiment of
the present invention.
Best Mode for Carrying Out the Invention
The embodiments of the present invention will be
15 described with reference to the drawings. FIG. 1 is
a sectional view of the main body of a prober 100
according to the first embodiment of the present
invention. The prober 100 according to this embodiment
has '‘a prober chamber 29. A stage base 2 is arranged in
20 the lower portion of the prober chamber 29. An X-Y
stage 12, Z stage 10, and main chuck 6 are arrayed on
the stage base in the 7 direction. A probe card 14 can
be arranged in the upper portion of the prober chamber
29 to oppose the main chuck 6. The probe card 14 has a
25 plurality of probes 26. The electrical characteristics
of an object to be tested which is placed on the main

chuck 6 are tested by using the plurality of probes 26.



The enbodi nents of the present invention will be 15 described with
reference to the drawings. FIG 1 is a sectional view of the main body of
a prober 100 according to the first enbodi nent of the present invention.
The prober 100 according to this enbodi nent has a prober chanber 29. A
stage base 2 is arranged in 20 the |lower portion of the prober chanber 29.
An X-Y stage 12, Z stage 10, and nmain chggk 6 are arrayed on the stage
base in the Z direction. A probe card 14 be arranged in the upper
portion of the prober chanber 29 to oppose the main chuck 6. The probe
card 14 has a 25 pluralit robes 26. The electrical, characteristics of

an objeﬁt tF b%“t t eld” %R EE FEVBPE&SB ol PEnE HaiSt 2 %hdck B 3¢ est ed by
t f b 26, 1 h t the X-Y

arage i o stabttl Rt BART 0P hanR dnd VeGtians one i LAY ege may

be a combi nat| on, of 2. SLEHELULE: LhAp smaves Aithe XA nesilon e

structure that vesS I n ectron Sl ngl e

that moves in ybotbetheoX and X direetions, S kGRS 23 @l arged vi ew of

the main part of t prober in -Y stage s arranged on the
stage base 2 t@rQQEQcéﬂo% Yb§tﬁ92bgé'$'%Qnﬁg%h%mfﬁBéU%eJﬂhT@Gm&%J'Sh@ge 12

has an X stage 12a and Y stage 1 The X-Y stage driving nmechanism 16 has
an X guide raipotandndrkving reghaersiviea and Y guide rail and driving

FIG. 2 is an enlarged view of the main part of the
prober in FIG. 1. The X-Y stage 12 is arranged on the
stage base 2 through an X-Y stage driving mechanism 16.

10 The X-Y stage 12 has an X stage 1l2a and Y stage 12b.
The X-Y stage driving mechanism 16 has an X guide rail
and driving mechanism 16a and Y guide rail and driving
mechanism 16b. The X-Y stage 12 can be moved in the X
and Y directions by the X-Y stage driving mechanism 16.

15 According to this embodiment, the Y stage 12b is
attached to the stage base 2 through the Y guide rail
and driving mechanism 16b, and can move along the Y
guide rail. The X stage 1l2a is attached to the Y stage
through the X guide rail and driving mechanism 16a, and

20 can move along the X guide rail.

The Z stage 10 1s attached to the X stage 1l2a
through a Z stage elevating mechanism 31. The Z stage
elevating mechanism 31 has a Z stage guide 15 and Z
stage driving mechanism 8. The Z stage guide 15 can

25 include a Z guide 15a which guides wvertical movement of
the Z stage, a Z guide rail 15b attached to the X-Y

stage 12 parallel to the Z direction, and a reinforcing



rechani sm 16b. The X-Y stage 12 can be noved in the X and Y directions by
the X-Y stage driving nechanism 16. 15 According to this enbodinent, the Y
stage 12b is attached to the stage base 2 through the Y guide rail and
driving nmechani sm 16b, and can nove along the Y guide rail. The X stage
12a is attached to the Y stage through the X guide rail and driving
mechani sm 16a, and 20 can nove along the X guide rail. The Z stage 10 is
attached to the X stage 12a through a Z &ﬁage el evating nechani sm 31. The
Z stage elevating mechani sm 31 has a Z stage guide 15 and Z stage driving
mechani sm 8. The Z stage guide 15 can 25 include a Z guide 15a which QU|des
vertical novenBRElofl St WEIZ S SAGROTE 7 ik de Faide 13’5%ljat%3%h§élxt38 tRe X-Y
stage 12 paraIIeI to the Z dlrectlo and, a reinforcin tool 15c which
suppor s he 2°Gf de IS5 fed - el X 8 diec bR S age or ving

nmechani sm 8 can_ _i.ncl ude, e.g.

8a arranged or Eg stage a bal
screw 8b rotatﬁBﬁalﬁf dFi&%n BVHFHQ (g?warEﬁﬁﬁe% Ea E? nbEFI8E neshi ng
wth the ball sorew Sh.and, oo xad fia e 7, stadfe, Won.de optar Baqrotates
vertica he

the ball screw t e nut nenber ong al

o oo YL U R SR, el eolly gongire 2
a bearing canshgcsed, the z stage. When the motor 8a rotates the
ball screw 8b, the nut member 8c moves vertically along
the ball screw 8b. By this movement, the Z stage moves.
vertically along the Z guilde rail 15b through the Z
10 guide 15a. As the Z guide 15a, for example, a bearing
can be used.
A 6 stage 13 can be arranged on the Z stage.
A rotational driving mechanism 17 can be arranged on
the 6 stage 13. Furthermore, the main chuck 6 to
15 place a Wafer thereon is arranged on the 6 stage 13.
The main chuck 6 is attached to the 6 stage 13 through
a 6 guide rail 21, and is rotated along the 6 guide
rail 21 by the rotational driving mechanism 17.
Although the rotational driving mechanism 17 is
20 attached to the 6 stage 13 in this embodiment, it may
alternatively be attached to the Z stage directly.
In this case, the 6 stage 13 can be omitted, and
the upper flat surface of the Z stage is preferably
enlarged.
25 The main chuck 6 can have a substrate fixing

mechanism 23 to hold the wafer placed on it. FIG. 3

shows an example of the substrate fixing mechanism 23.



A 8 stage 13 can be arranged on the Z stage. A rotational driving nmechanism
17 can be arranged on the 8 stage 13. Furthernore, the main chuck 6 to 15
pl ace a wafer thereon is arranged on the 8 stage 13. The main chuck 6 is
attached to the 8 stage 13. through a 8 guide rail 21, and is rotated
along the 8 guide rail 21 by the rotational driving mechanism 17.
Al t hough the rotational driving nechanism 17 is 20 attached to the 8 stage
13 in this enbodinment, it may aIternativéIE’y be attached to the Z stage
directly. In this case, the 8 stage 13 can be omtted, and the upper flat
surface of the Z stage is preferably enlarged. 25 The nmain chuck 6 can
have a substraReferxiRg§ tReéHé&ni sm 221 ¢¥I e hEhafeaipl@dedoh it. FIG
3 shows an exanple of the substrate fixing mechanism 23, 15 Referring to
FIG 3, for exBApl 8XroPHESMEPR dRIEIRY L Thas Yrotve- 23 0ried®th its
surface, and an ai suppl y/ exhausct?\? i pe 23b connected to the grooves 23a.
A vacuum punp QEPB@é{éGéF‘é‘élstth@lé’reo % %’élet%eocg&f?t eSQ%QQV%%p%??H exhaust
pi pe 23b, so that tﬂg waf er can et%ve %rtavm t?r?’ sucti\(f)nsa?mg fi xred to {ghe
surface of the naf i " Ch&tk 6.2 As e Sibstr at EFIX Ty %h%}hi%lﬁ? a“hucki ng
mechani sm usi ng. st at.j ? érﬂi Ity,: .2 megha 'cagng'xhpg ani s or the
. . 1 '
i ke cangnbe usg §| %{slk)éa ./%% CLI5%§f1:e¥jrj‘|png to Flrgcg , T%he navi'érIP% u%T( g%%as a
drawn by suction and fixed to the surface of the main
chuck 6. As the substrate fixing mechanism, a chucking
mechanism using static electricity, a mechanical fixing
mechanism, or the like can be used instead.
10 Referring to FIG. 2, the main chuck 6 has &
plurality of heaters 18 to heat objects to be tested
which are on the wafer placed on the main chuck. Each
heater can have a temperature sensor 192. Each heater
has a size appropriate for heating one object to be
15 tested or a group including a plurality of bbjects
to be tested, and is arranged to correspond to the
position of the object to be tested on the wafer.
More specifically, one heater has a size corresponding
to one object to be tested or one group which is
20 placed, and is arranged such that one heater coincides
with one object to be tested or a group of objects to
be tested. Thus, one heater can accurately heat one
object to be tested or a group of objects to be tested;
The main chuck 6 can further has a heat exchanger
25 20 to cool the object to be tested. The heat exchanger
20 includes a fluid supply/drain channel 20a and

fluid supply unit 20b. A fluid having high thermal



plurality of heaters 18 to heat objects to be tested which are on the

waf er placed on the main chuck. Each heater can have a tenperature sensor
19. Each heater has a size appropriate for heating one object to be 15
tested or a group including a plurality of objects to be tested, and is
arranged to correspond to the position of the object to be tested on the
wafer. More specifically, one heater has a size corresponding to one
object to be tested or one group which is 90 pl aced, and is arranged such
that one heater coincides wth one object to be tested or a group of
objects to be tested. Thus, one heater can accurately heat one object to
be tested or a SRTEMS G idhy elet sCipCwbatedt 2l tithel ki@ cRBRkYE3EAADf urt her
has a heat exchanger . 25 20 to cool the object to be tested. The_ heat
exchanger 20|QQﬂQHﬁ%s%9qlLﬁ% s%%%l9?%r%?he%ﬁaﬁﬂeP92§855ﬁ€ PRar8 sdpply

unit 20b. A fI hayvi igh therma| 16 conductjvity is circulated in the
fluid supply/d C%ﬁﬁgﬁg} g@%at%ﬁ thHat°t %dobj@ Ent 5BEIPEsEBE which is

heat ed by the h%gt is _co en testin ectr

characteristics of5 %fl < (%?ﬁEﬁﬁ%f%ﬁc% %?fc%f? Mh?BhlBgﬁgFgFgg heat to
reach a Bigh t @%ﬂ' ﬁa%ﬁr§;g§€% CH?%QeEOZ eggﬂ thg gd to prevent

over heating of accordrng to this

enbodi ment has taemﬁeerrg?ﬁfraé,urﬁqé;%éépl Lotn 2450 TS0t ETREEA! HLECRR Ol | er

prevent overheating of the object to be tested.
The prober according to this embodiment has a
temperature controller 27. The temperature controller
10 is connected to the respective heaters 18, respective
temperature sensors 19, and heat exchanger 20.
The temperature controller 27 controls at least either
the heaters or heat exchanger on the basis of the
detection results of the temperature sensors 19,
15 so that the object to be tested can be set to
a predetermined temperature.

FIG. 4 shows the main part of a prober 100
according to the second embodiment of the present
invention. According to the second embodiment, in

20 addition to the prober 100 of the first embodiment,
heaters provided to the main chuck have cell
structures 9. A heater, temperature sensor, and heat
exchanger can be arranged in each cell structure 9.

A temperature controller 27 is connected to heaters 18,

25 tempefature sensors 19, and heat exchangers 20 of the
respective cells, and can control the temperatures of

the cells separately on the basis of the detection



10 is connected to the respective heaters 18, respective tenperature
sensors 19, and heat exchanger 20. The tenperature controller 27 controls
at least either the heaters or heat exchanger on the basis of the
tetection results of the tenperature sensors 19, 15 so that the object to
be tested can be set to a predeterm ned tenperature. FIG 4 shows the nmain
part of a prober 100 according to the seﬁgnd enbodi nent of the present

i nvention. According to the second enbodi in 20 addition to the prober
100 of the first enbodinent heat ers prOV|ded to the main chuck have cel

structures 9. A heater, erature sensor, and heat exchanger can be
arranged in edchSEEl %frﬁ% uk%mgerﬂtPéﬁp§P§F8F§ controller 27 is connected
to heaters 18, 25 hg re sensors 19, and heat exchangers .20 of the
respective cells, HVFOF Fﬁ@sﬁeﬁﬁﬁfﬁﬁ¥€ G M4He TBGS Separatel y

on the ba5|soga égac%% %ttge % SQIEB %fE&gp tenpqﬁﬁtukﬁ]sensors FI G
€

5 shows a cross- sectlon 2% mai hiSchuck t akeri along Jhe A - A of

FIG 4 The cell,strpctuses 9 recpretetably aceanged do cadgspond 5 to

t he positions jects to be tested or t posi tions a group
including a plwa&méyp@él@pwgtéf Eeeb%btj%%tt%dtowwech%rteeoO'&C%eon the

mai n chuck 6. More specifically, one or a plurality of cells are
positions of a group including a plurality of objects

to be tested, which are placed on the main chuck 6.
More specifically, one or a plurality of cells are
arranged to coincide with one or a group of objects to
10 be tested placed on the main chuck. Since the heater,
temperature sensor, and heat exchanger are arranged in
each cell, one or a group of objects to be tested can
be heated or cooled accurately. Furthermore, the
respective cell structures 9 have heat insulators 40 to
15 partition themselves from each other. Thus, the object
to be tested can be controlled to a predetermined
temperature in an environment that is not easily
influenced by the temperature of an adjacent cell.
The operations of the first and second embodiments
20 will be described. Referring to FIG. 1, a wafer W
extracted from a cassette C by a transporting mechanism
(not shown) is moved onto the.main chuck 6 and placed
there. The substrate fixing mechanism 23 described
above fixes the wafer, and after that the wafer is
25 aligned by using the upper and lower cameras 39 and 38
provided in the prober chamber 29. Wafer alignment is

performed by moving the Y stage 12b along the Y guide



arranged to coincide with one or a group of objects to 10 be tested pl aced
on the main chuck. Since the heater, tenperature sensor, and heat
exchanger are arranged in each cell, one or a group of objects to be
tested can be heated or cool ed accurately. Furthernore, the respective
cell structures 9 have heat insulators 40 to 15 partition thenselves from
each other. Thus, the object to be tested can be controlled to a
predeterm ned tenperature in an envi ronnert® that is not easily influenced
by the tenperature of an adjacent cell. The operations of the first and
second enbodinments 20 will be described. Referring to FIG 1, a wafer W
extracted fronFaléaddst cadCr £ t5tatsporiad nyl e hake s gghde shdwn) is
noved onto the_ nmain chuck 6 and placed there. The substrate fixing
mechani sm 23 déSéri béde i flisxés e dwierthant afiractingn akeoslafer is
25 aligned by usin he upper. and |.ower caneras 39 and 38 provided in the

pr ober chanberfigpgﬁépgpPﬁlW&ﬁﬁbﬁH¥QPm?ﬁﬁfhﬁn§%ad§ Vi hglthecvishage 12b

T O Tho wat ot £oRegad f e 0SUF EELE L0 o FEHEO I Tarats w th
| i Y dir. i . i t_inth direction.i

Der formod as thotseotat SRt T AL L r 4t OF o€ $RER MR B huck

6 along the 0 guidentaihe2ly WieRewWater alignnent is ended and the Z stage
10

When wafer alignment is ended and the Z stage 10
moves upward, the probes come into contact with the
wafer. After this contact, the Z stage is moved

10 further upward, and the test i1s started in the
overdriven state. Temperature control of the object
to be tested by the temperature controller is started
immediately before the test or during alignment.

When the object'to be tested reaches a predetermined

15 temperature, 1its electrical characteristics are tested
by using the probes.

FIG. 6 shows the main part of a prober 100
according to the third embodiment of the present
invention. In the prober according to the third

20 embodiment, a stage base 2 is arranged at the lower
portion of a prober chamber 29, and a Z stage 10 is
attached to the stage base 2 through a Z stage
elevating mechanism 31. The Z stage elevating
mechanism 31 can be arranged on the stage base 2,

25 unlike in the first embodiment. Except for this, the
arrangement and operation of the third embodiment are

the same as those of the first embodiment. One Z stage



roves upward, the probes cone into contact with the wafer. After this
contact, the Z stage is noved 10 further upward, and the test is started in
the overdriven state. Tenperature control of the object to be tested by
the tenperature controller is started imediately before the test or
during alignnent. \WWen the object to be tested reaches a predetermned 15
tenperature, its electrical characterist|ﬁ§ are tested by using the
probes. FIG 6 shows the main part of a prober 100 according to the third
enbodi mrent of the present invention. In the prober according to the third
20 enbodi nent a st age ba 2 is arranged at the lower portion of a prober

chanmber 29, an8faVZD&t ﬁ@%%@ %HQQQHKQPQTFt?%@s%a@%a%%s%l?vﬁﬁ%ﬁagh az
stage elevatin chanl he Z stage, el evatin nmechapi sm 31 _can be
arrgnged on th@ggggﬁésﬁb 5&4@ LA5IEEYSH the ?@?s?e F%od? hehte E%28pt for

this, the arrangenmgnt an erat| he odi nent re t he sane
as those of thg glpgt enbo é¥%§2‘§ ‘%hﬁ f?%?%@th%% Ahi sm 8 tha}
fornms the Z stag t o angedy center o
t he stage bas% glggggﬁoﬁﬁ Gis%gﬂk%q%%§ngﬁyﬁﬁgggﬁé ?@%Iyﬁ5a§gﬁurallty of
Z stage grivi ngrgg%@@l SIB S%ormy Re pz@rranged @s shown in FIGS. 8 and 9.

Referring to 6, an X-Y stage 12 1s arranged
Referring to FIG. 6, an X-Y stage 12 is arranged

on the Z stage 10. The X-Y stage has an X-Y stage
driving mechanism 16, and can move on the Z stage in
the X and Y directions. The X-Y stage driving

10 mechanism 16 can include an X-Y stage_moving mechanism
16c which moves the X-Y stage on the Z stage in the X-Y
direction, and an X-Y stage support mechanism 16d which
supports the X-Y stage to be smoothly movable on the
Z stage. As the X-Y stage moving mechanism 1lé6c,

15 for example, a linear motor mechanism can be employed.
As the X-Y stage support meéhanism l16d, for example, an
alr bearing mechanism can be employed. The X-Y stage
driving mechanism 16 may be provided between the Z
stage and X-Y stage. Alternatively, X-Y stage driving

20 mechanisms 16 may be built into and formed integral
with the Z stage and X-Y stage, respectively.

According to this embodiment, as the X-Y stage driving
mechanism 16, an LMSP manufactured by HIWIN CORPORATION
can be improved and employed. The LMSP is a linear

25 motor type control system including an air bearing.

The stage driving mechanism 16 employing the LMSP blows

compressed ailr from the lower surface of its stage, so



on the Z stage 10. The X-Y stage has an X-Y stage driving nechani sm 16,
and can nove on the Z stage in the X and Y directions. The X-Y stage
driving 10 mechani sm 16 can include an X-Y stage novi ng nechanism 16c

Wwhi ch noves the X-Y stage on the Z stage in the X-Y direction, and an X-Y
stage support nechani sm 16d which supports the X-Y stage to be snoothly
novabl e on the Z stage. As the X-Y stage noving nechani sm 16c¢c, 15 for
exanpl e, a |inear notor mechani smcan be éfployed. As the X-Y stage
support nechani sm 16d, for exanple, an air bearing nechani smcan be

enpl oyed. The X-Y stage driving mechanism 16 may be provided between the Z
stage and X-Y §RagelfhAl sErA&t vgdl Yo X1Y Witdge ldniMiaige@amichwpsnteds may
be built into and fornmed integral = with the Z stage and X-Y stage,
respectively. IRAcEBrdi A§EFE/t RiPS erPEEHIMERTOrad e “%Sms@%‘élb@ﬁdvﬁ%g |
mechani sm 16, LMSP manuf actured by H W N CORPORATI ON can be inprove
and enpl oyed. gﬁ% gg%ﬁeigogeﬁiﬁé§r5§§%ﬁn¥ﬁ1¥Vbé-&&ﬁr%ﬂd%§§ﬁ¥#ﬁq%gluding
an air bearing. The_stage. driving hani sm 16 enpl oyi ng the, LMSP bl ows
conpressed. air fronFﬁﬁeglngFa§ﬁrﬁg§ Gt & t'F DRge- Lot Yhé? fhe stage

i i . i . he_.l i ng
ey be s ghtlyclex! L ed.ond suneorsed, Lo Wl SSigle, Jbellnearmter

mechani sm pr ovi hée stage rhoves

The X-Y stage g2.hassa firapeestr %%%urs%a@et R+ 3 SRAGE A 44 S GeNEET4 Whi ch

can be defined as the first
frame structure can be defined as a first space 1la.

The first frame structure is particularly preferably
an annular structure. A substrate fixing mechanism

10 23 to hold the wafer is arranged on the X-Y stage 12.
The substrate fixing mechanism 23 also has a frame
structure, which can be defined as the second frame
structure. The space at the center of the second frame
structure and continuous to the first space can be

15 defined as a second space 1llb. The substrate fixing
mechanism 23 can include a chuck plate 5 which holds
the wafer such that it is held at the position covering
the second space 1llb, and a chuck plate fixing
mechanism 4 to which the chuck plate is fixed. Both

20 the chuck plate 5 and chuck plate fixing mechanism 4,
or at least the chuck plate 5 preferably has a frame
structure, and particularly preferably an annular
structure. The chuck plate fixing mechanism 4 can be
attached to the X-Y stage through a 8 guide rail 21,

25 = and can be rotated in the 6 direction by a rotationél
driving mechanism 17 which is also arranged on the X-Y

stage.



frame structure. The space at the center of the first frame structure can
be defined as a first space 1la. The first frame structure is particularly
preferably an annular structure. A substrate fixing nechanism 10 23 to
hold the wafer is arranged on the X-Y stage 12. The substrate fixing
mechani sm 23 al so has a frame structure, which can be defined as the
second franme structure. The space at the _center of the second frane
structure and continuous to the first spag can be 15 defined as a second
space Il b. The substrate fixing nechanism 23 can include a chuck plate 5
whi ch holds the wafer such that it is held at the position covering _the
second space |ib, aﬁd%fﬁﬁﬁuﬂ<1ﬁzﬁ%QQ|Qanhen%%%%hlg%?ﬁet5 whitBR £REC&huck

| at fixed. 20 the chuck plate 5 uck ate f|X|n ne hani sm
El, : grl Zt :)e(gspltaﬁ Chiée g’l a?thcgubc%re? e‘?%byi‘{/]lcﬁa % "f % Wst rEE f Oand

particularly pref bl y an annul.ar cture. The chuck_plate fj X|ng
mechani sm 4 can béZ%hf%L“hefﬁﬂ?%ﬁ§ %é ?znﬁf%?ﬁ%ﬁ%h g %Q%UF%% kall 21, 25

anq can be rot gt (3(;_ iR theF d| %tr{o ﬂ}%lté o#%rtr\‘/éjr&ﬂ%g?dggg@%m sm 17

which is al so rranged on 't

chuck plate 5. ATh%t%%%l& @'Aatr%t%t%ﬁ {A{?A&g} 5%&%%'9%5& e&g&@élw Fl GS.

10 to 12B show exanples of the structur o G 10
shows an exanphgt@f at B RUCK Hidde the wafer placed on the chuck
plate. The retainer 34 can be vertically moved
manually, or automatically. If the retainer 34 is
vertically moved automatically, while the retainer 34
10 is lifted by a driving mechanism 30, a wafer is placed
on the chuck plate 5. Subsequently, the driving
mechanism lowers the retainer, so that the wafer may be
fixed. Retainers 34 can be arranged at a plurality of
portions of the chuck plate 5. FIG. 11 shows another
15 example of the chuck plate 5. The chuck plate 5 has
suction/exhaust ports 36 and a suction/exhaust pipe 35
in it. While a wafer is placed on the chuck plate,
a vacuum pump 22 evacuates from the suction/exhaust
ports 36 and suction/exhaust pipe 35, so that the wafer
20 can be drawn by suction and fixed to the chuck plate.
FIGS. 12A and.12B show still another example.
A ring-like member 33 as shown in FIG. 12B fixes the
wafer. The ring-like member 33 has support columns 32
at a plurality of portions, preferably two portions, on
25 its periphery. The support columns 32 are arranged on
the chuck plate 5 such that they can move vertically.

FIG. 12A is a sectional view of the chuck plate 5



5 Aretainer 34 rotatably attached to the chuck plate wth a hinge 37
fixes the wafer placed on the chuck plate. The retainer 34 can be
vertically nmoved manually, or automatically. If the retainer 34 is
vVertically noved automatically, while the retainer 34 10 is lifted by a
driving nmechanism 30, a wafer is placed on the chuck plate S
Subsequently, the driving mechanisml|owers the retainer, so that the wafer
may be fixed. Retainers 34 can be arrangg at a pIurallty of portions of
the chuck plate 5. FIG 11 shows another 15 exanple of the chuck plate S.

The chuck plate 5 has . suction/exhaust ports 36 uct i on/ exhaust pi pe
35 init. VhiFeVANGaFER .rgn& “doed ﬂtbf?etc%ﬁ,ck fras, S e hYJJrﬁl?)urrp 22

evacuat es fron1th suctl xg%pst arts 3 suctlgylexhaUF ge

So et Che wabb PR30Sk A% 8 hs) SRR o T Sceir 1 o° t PR Shutk pl at .
FIGS. 12A and ow. stil | t ampl e.

shown in FIG %%E %lgx\élg Et s %]J]%Lf’het)e% Fgl)ng pff Qﬁ%};ﬂéh %ort
colums 32 at It | S, rti 5its
peri phery. The gﬁg%gr?hcgbu%ns 5%% ar gﬁﬂgéqg%yl&ﬁ% %%uck ate gsuch

that they can ppyg-Yekkl GRILr 3 Grel2Ad scife Seofdonals vieyy Otf;hé he chuck
plate 5 22 having the ring-like ménber 33. Wile the driving nmechanism 30

lifts the suppafegobdmM®e3dix@afreitHes cHil@cash Hfe L he chuck plate S.
After that, the driving
In the plurality of examples described above,
the chuck plate 5 is fixed to the chuck plate fixing
mechanism 4. Alternatively, the chuck plate 5 can be
10 detachably attached to the chuck plate fixing mechanism
4. In this case, the chuck plate 5, to which the
wafer has been fixed in advance outside the prober,
can be attached to the chuck plate fixing mechanism 4.
A probe card 14 having a plurality of probes 26 is so
15 arranged in the upper portion of the prober chamber
as to oppose the wafer W placed on the chuck plate 5.
As shown in FIG. 6, in the first and second spaces
lla and 11lb, a probing stage 3 is arranged on the Z
stage. The probing stage 3 1is preferably arranged
20 such that its axis coincides with an extension line
vertically extending from the probe center of the probe
card 14. The probing stage 3 can have a probing stage
elevating mechanism 24 at its lower portion to
vertically move the probing stage 3. When the probing
25 stage 3 1s moved upward by the probing stage elevating
mechanism, an upper flat surface 3a of the probing

stage comes into contact with the bottom surface of the



mechani sm 30 | owers the support colums 32. Thus, the 5 ring-like nenber 33
presses the wafer, so that the wafer can be fixed on the chuck plate. In
the plurality of exanples described above, the chuck plate 5 is fixed to
the chuck plate fixing nechanism4. Alternatively, the chuck plate 5 can
be 10 detachably attached to the chuck plate fixing nmechanism 4. In this
case, the chuck plate 5, to which the wafer has been fixed in advance
outside the prober, can be attached to t héchuck pl ate fixing mechani sm 4.
A probe card 14 having a plurality of probes 26 is so 15 arranged in the
upper portion of the prober chanber as to oppose the wafer Wplaced on the
chuck plate S. WaA§TsHowrt®ied AGEHE dHEheratst>andT3echhePspdcésadrl a and
|1 b, a probing_stage 3 is arranged on the Z stage. The probing stage 3 is
preferably arran§e®Po6 tsudihia MaLSh oL T LEihci desi W t R-aRe exE&RsTEN | i ne

vertically extendi,ng fromth robe center_of the probe.  card 14. The
probi ng stage $5can KRVESa lﬁ)recc?gici%ﬁsat%%é““eq VAR i £%c‘ﬁani RF28DEF its

| ower portion to vertically nove the .praobin t age_3..Wen,_the probin 25
stage 3 is moved" Sﬁﬁfd%ﬁ§yfﬁ)ﬁﬁ' 95%}%?éﬁ%'éﬁ%g%fggbngn%Eﬁ%ﬁigngoﬁﬂgupper

L oo, 38, i il S0, e 16 gomiech I Lhechoston,
supports the wafer pir o el Qs diyd ng PL ohe 1 8SE i f9an that of the
first and second space lla and 1llb, and is a size
corresponding to the region occupied by the distal
ends of the plurality of probes of the probe card,
10 i.e., a maximum region that can be tested at once.
The corresponding size signifies being larger than
the prescribed region.
The probing stage elevating mechanism 24 moves
the probing stage 3 vertically. The probing stage
15 elevating mechanism 24 is fixed on the Z stage, and
can include, e.g., a motor 24a, ball screw member 24b
fixed to the motor 24a, and nut member 24c fixed to the
probing stage 3. The ball screw member 24b threadably
engages with the nut member 24c. When the motor 24a
20 rotates the ball screw member 24b, the probing stage 3
moves vertically. The motor 24a can be arranged on the
Z stage 10 as shown in FIGS. 6 to 8, or in the Z stage
10 as shown in FIG. 9.
The operation of the third embodiment will be
25 described. Referring to FIG. 6, the wafer W extracted
from a cassette C by a transport mechanism (not shown)

is placed on the chuck plate 5 (a). When the chuck



as it cones into contact with the wafer W For this purpose, the upper
portion of the probing stage 3 forns 5 a flat surface. The size of the
upper flat surface 3a of the probing stage 3 is smaller than that of the
first and second space Ila and lib, and is a size corresponding to the
regi on occupied by the distal ends of the plurality of probes of the probe
card, 10 i.e., a maxinumregion that can be tested at once. The
correspondi ng size signifies being |arger?than the prescribed region. The
probi ng stage el evati ng mechani sm 24 noves the probing stage 3 vertically.
The probing stage 15 elevating nmechanism?24 is fixed on the Z stage, and
can include, epgyateadnbives2the balfkersciéw @ermgel nz4me anisk etk 3@¢ ted not or
24a, and nut nmenber 24c fixed to the probing stage 3. The ball screw
nmenber 24b t hreadadl yndehhagdsYwsthIEhETATE Nge apdEm \Wferv e not or  24a
20 rotates the ball screw nenber 24bh, the probing stage 3 noves _ .
vertical ly. ThBOWBEoFrR244 ¢aftBeCatrangedn %t RES Z FEFEHE™HS Shdh in
FIGS. 6 to 8, or in the Z stage 10 as wn in FLG 9.. The gperation of
the third enboﬁ?ﬁeﬂ?jﬁFFltBengtﬁégégiH%gg'Reﬁgrﬁnﬁft TGHE the wafer W

extract fron1agcasse%te C,by ranspo&;ﬁﬁﬁ%q%nisn1 not. .shown) is

t.
pl aced o the_Bﬁﬁ knglﬁ 89§ 8af?gvﬁ§ﬁ e e © ﬁ%ﬁ%f%%?qxes t he
wafer, the al'ﬁQEHgnﬁgﬁn§4d88055Qeﬂove, as they are fixed to the Z

stage 10. Subsequently, the rotational driving
mechanism 17 cooperates with the aligning mechanism,
while rotating the substrate fixing mechanism 23,

10 to determine the position in the 8 direction (b2).
When the positions in the X, Y, and 8 directions are
determined, the probing stage 3 is moved upward by the
elevating mechanism 24, and the upper flat surface of
the probing stage 3 comes into contact with the bottom

15 surface of the wafer W (c). A Z stage elevating
mechanism 31 moves the Z stage 10 upward, so that the
object to be tested comes into contact with the probes
(d}. In this state, at least one of the Z stage

elevating mechanism 31 and probing stage elevating

20 mechanism 24 is moved further upward, so that the wafer
W is overdriven toward the probe card (e). In this
state, the object to be tested is tested (f£). When the

test is ended, at least one of the Z stage elevating

mechanism 31 and probing stage elevating mechanism 24
25 is moved downward to cancel overdriving. Furthermore,

the Z stage elevating mechanism 31 moves the Z stage 10

downward to separate the object to be tested from the



above and the X-Y stage driving nechanism 16 which noves the X-Y stage 12
inthe X and Y directions align the object to be tested (bl). At this
time, the 5 probing stage 3 and its probing stage el evating nechanism 24
do not nove, as they are fixed to the Z stage 10. Subsequently, the
rotational driving nmechanism 17 cooperates with the aligning nmechanism
while rotating the substrate fixing nechagg m 23, 10 to determ ne the
position in the O direction (b2) Wen th %ositions inthe X, Y, and O
directions are determ ned, the probing stage 3 is noved upward by the

el evating nmechanism 24, and the upper flat surface of the probing stage 3
comes into confPAAPSi t Hlhe bOtRTFAUS Gl f abe ofleFet AP eFeWReR) SIA2Z st age
el evating nechanism 31 noves the Z stage to u rd, so that the object to
be tested comedIitd THNRHRY WS 1 ¥3EE pr ob %g“€£§.d?ﬂnWﬁF§ EPafEPazftreast
one of the Z st.age | evat mechani sm 31 _and_pr.obi ng el_evating 20

mechani sm 24 is nn&ldx?hﬁﬁge Upward; %g Y%%tpf%%lﬂ%fﬁfgggf'sf5955driven
dth . i i t . { est i
toward the pr Otﬁ%ec%cg:tgo%} sd].nfat&u, Sodij S%l'?é %a%?zeoﬁ(gé FC %gl exg?gé gd 1s

tested (f). Wen the est 1's ende | eas of t elélevating

mechani se 31 and probing stage &levald %Q@C&Zg%éﬁ‘ €8 e L8smued downvard

to cancel overdriving. Furthernore, the Z st el evating nec ani sm 31
moves the Z stage Hixdowwasd do sepasateqthe obiest 19 becteghgdefromthe

% with the same procedure.

Alignment in the X, Y, and 6 directions is not

limited to the order described above, but can be

10 performed starting with any direction. In the above
method, overdriving is performed by moving the Z stage
10 upward. Alternatively, while the probing stage 3 is
in contact with the wafer W and the object to be tested
is in contact with the probes 26, the elevating

15 mechanism 24 may move the probing stage 3 further
upward, thus performing overdriving.

As the probing stage 3 is fixed to the stage base
through the probing stage elevating mechanism, the test
center of the probe card is always supported by the

20 probing stage 3. Therefore, the tilt of the main chuck
6, which is an issue in the conventional prober, 1is
prevented, and a stable probe test can be performed
even for an object to be tested which is located on the
periphery of the wafer.

25 FIGS. 7 to 9 show the main part of a prober 100

according to the fourth embodiment of the present

invention. In the fourth embodiment, a mechanism to



probes (gl). Subsequently, the el evating nmechanism 24 noves the probing
stage 3 slightly downward to separate the upper flat surface of the
probi ng stage 3 fromthe bottom surface of the wafer (g2). Alignnent is 5
performed again for the next object to be tested. The next object to be
tested is tested in accordance wth the sane procedure. Alignnment in the
X, Y, and O directions is not Ilimted to t?e order described above, but
can be 10 perforned starting with any diretion. In the above nmet hod,
overdriving is perforned by noving the Z stage 10 upward. Alternatively,
while the probing stage 3 is in contact with the wafer Wand the object to
be tested is iGPAHRIactRo tH RN Probet o) Phecetebat PAgtEstREChENT sm 24
may nove the probing, s e 3 further upward, thus perform ng overdriving.
2t he. pr obt ng FRHGRR {514 kPt e et S gt Bhobie L Rr NG THE BroblRy
stage el evating,.nmechani.sm. the te center of the probe card is _always
supgorted by t%@%f P éaﬁp%ﬁ%ge .eﬁ%%Q%ﬁQ9e§£?%% %i??c8fd%ﬁ8 k8i n chuck

6, nhich 1S an dSsue. b dfe.convantional . piobel, 1s  phevented, gnda

stabl e probe te can be perforned even for an objecC t

is located on g@%ﬂg%éJﬂEH&'éHnti%%awﬁ§§%dffﬁﬁg§§%%€u£8 ge?@?ﬁ%ﬁgeaggin

part of a prober 100 ‘according to the . Inent o pr esent
invention. In tRed QurddhRodigentshd MELHARI B8N §94 heat exchanger 20

respectively heat and cool a plurality of objects to be
tested with which a plurality of probes 26 of a probe
card 14 come into contact. The temperature sensor

10 measures the temperature of a predetermined object to
be tested. The predetermined object to be tested is
preferably an individual object to be tested with which
each probe is in contact. 1In the same manner as in the
first and second embodiments, the prober according to

15 this embodiment also has a temperature controller 27.
The temperature controller 27 controls the hater and
heat exchanger on the basis of the detection result
of the temperature sensor 19, so that the object to
be tested or heater 18 is set to a predetermined

20 temperature.

The heater 18 provided to the probing stage 3 can

include one or a plurality of heaters 18. When a
plurality of heaters are provided, they can have cell
structures 9 in the same manner as in the second

25 embodiment. Both the temperature sensor 19 and heat
exchanger 20 can be provided in the same numbers as

that of the heaters 18. The upper flat surface of



26 control the tenperature of an object to be tested is provided to a
probi ng stage 3 of the prober 100 of the third enbodi nent. The probing
stage 3 according to this enbodi ment can have a heater 18 under its upper
5 surface, and can al so have a tenperature sensor 19 and heat exchanger

20. The heater 18 and heat exchanger 20 respectively heat and cool a
plurality of objects to be tested with i.ch a plurality of probes 26 of a
probe card 14 come into contact. The tenpgerature sensor 10 neasures the
tenperature of a predeterm ned object to be tested. The predeterm ned
object to be tested is preferably an individual object to be tested with
which each prébBé PR orittEde J PEIRHeL SN nfidfef as2fnSthetapfiad lynd

second enbodi Qts,ﬁthe prgber_ ac ordiqg%io 15 this enbodiment al so has a
t enper ature cont'FolSe8F 37 g RIS tort r'of | BFS599c0ht RoPEHRe

hat d heat h th ' f the detect] It t

Comper atur e Sofdor Ho 105 T (He BEELLS 100 B (RSB0 brohedTBr “2abFs set
t det ' 0 t e id t '
Stage 3 can | KOROEe Gho Ao pl el 1Ty ot net or it “Ghen s SR EFAPRLY of

heaters gre prowidedy Ihey SARLNIUR GG |5 SIS UGL UEES: 941 Bathgesame manner
as in the second 25 enbodi nent. Both the tenperature sensor and heat
exchanger 20 capnkenew, dedhd nide SprerLmbeLs$ 8Sr increasing the
temperature of the object to be tested can be
shortened. Also, energy consumption and loss can be
decreased.

10 The probing stage 3 can be made of a metal having
high thermal conductivity such as aluminum, and is
detachably attached to a probing stage elevating
mechanism. Accordingly, the probing stage 3 can be
exchanged for one having an appropriate size for each

15 test target. When the probing stage 3 is to be
exchanged, 1t can be exchanged together with a nut
member 24c fixed to it, or it can be removed from the
nut member 24c.

The operation of the fourth embodiment will be

20 described on the basis of the operation of the third
embodiment. After the step (e) of overdriving a wafer
W toward the probe card, the object to be tested is
heated to and maintained at a predetermined temperature
by the heater, temperature sensor, and heat exchanger

25 provided to the probing stage 3 (T). Temperature
control of the object to be tested may alternatively

be performed before the step (e) of overdriving.



that of the heaters 18. The upper flat surface of 27 the probing stage 3
preferably has a size substantially the sane as that of one object to be
tested or a group of the plurality of objects to be tested that are to be
tested at once. Wth this arrangenent, the tenperature 5 of only the object
which is to be tested can be controlled, and the time required for
increasing the tenperature of the object to be tested can be shortened.

Al so, energy consunption and | oss can be dbcreased. 10 The probi ng stage 3
can be made of a netal having high thermal conductivity such as al um num
and is detachably attached to a probing stage elevating nechanism

Accordi ngly, tHReE oty SRR B eEn e teRchanged f£6r Penéeka®ichg an
appropriate size faor each 15 test target. Wien the probing stage 3 is to be
exchanged, it C&aFBEexk RAREF Y OUELHEr CRIPRTATHEE, RBRbELCSAE 1GRted to it
or it can be renoved from:t nut,_ menber 24c eration of the fourth

he The
embodi ment  wi | ISR 296 et bt o€ hePhESF s of thgéﬁsﬁaﬁﬁnt&ﬁtﬁﬁe third

enbodi ment. Aft the.ste e). of overdriving.a wafer . Wtoward t he probe
card, the obj ec(te{)t'o gTehet eogfe(eragtfjson%e%f eéh?oggﬁﬁdn&nﬁt gPHéé}%at a

o et or Do NAIRSUIS, e el coberpeyaluge gasng ang hea

In the probing stage 3 as that of the above
embodiment, the size of the upper flat surface is
limited compared to that in the conventional main
chuck. Thus, excellent advantages can be provided

10 easily, e.g., the flat surface has small warp or
deflection, facilitating the manufacture and use.
Also, variations in the temperature distribution oh the
surface of the probing stage 3 can be decreased easily.
Furthermore, in the above embodiment, as the volume of

15 the probing stage 3 is comparatively small and the
number of heaters i1s small, heat loss is suppressed
when heating the object to be tested, so that the
object to be tested can be heated gquickly. When the
object to be tested is to be cooled, quick cooling of

20 the object to be tested without being interfered with
by the heat inertia can be facilitated.

According to the embodiment of the present
invention, a prober can be provided in which a main
chuck includes a plurality of heaters having sizes

25 appropriate for heating the respective objects to be

tested, temperature sensors, heat exchangers, and a

temperature controller, so that efficient temperature



control of the object to be tested may alternatively be perforned before
the step (e) of overdriving. 28 After the tenperature of the object to be
tested reaches a predeterm ned tenperature, the electrical
Characteristics of the object to be tested are tested (f). The operations
of the third and fourth 5 enbodi nents are shown in the flow chart of FIG
15. In the probing stage 3 as that of the above enbodinent, the size of
the upper flat surface is linited comparéd to that in the conventional

mai n  chuck. Thus, excellent advantages can be provided 10 easily, e.g.,
the flat surface has small warp or deflection, facilitating the

manuf act ur e angonsaolAlodo theaobatddns d e heedeaperat trel Hi S2EfBut i on on
the surface of the probing stage 3 can be decreased easily. Furthernore,
in the above embodi AEROTHNG HE VidlrBRAAINENE het pkodi AEEEEREe 3 is
conparatively small and the nunber of heaters |j Cfmatl |, heat loss is
suppressed WwhéRVRE&INY Ch@TERSEctCab He RERTEET st tHat 2 hd  object to be

test ed be heated .quickly. \Wen the object to_be tested i b
cool e, qui ck EO0rErg ot 0 O GC (1 BOAELL 60 W NOCROBRI FY

nterfered Wiy She dionl LY U@ Saf b AL Loty Aegacginn (o e
nain_ chuck in%h%%%%,adylﬁ*ﬁf&&b(¥n4¥ﬁgfﬂé Qaaiﬁgafigﬁsof objects to

be tested among the plurality of objects to be tested,

so that efficient temperature control of the object to

be tested is facilitated.

10 According to the embodiment of the present
in%ention, a prober can be provided in which a
plurality of heaters have either cell structures
respectively corresponding to a plurality of objects to
be tested, or cell structures corresponding to a group

15 including a plurality of objects to be tested among the
plurality of objects to be tested, and a temperature
controller controls the temperatures of the respective
cells, so that efficient temperature control of the
object to be tested is facilitated.

20 According to the embodiment of the present
invention, a prober can be provided in which cell
structures include insulators to partition respective
cells from each other, so that efficlent temperature
control of the object to be tested without readily

25 adversely affected by the temperature of an adjacent
cell is facilitated.

According to the embodiment of the present



25 appropriate for heating the respective objects to be tested,

t enperature sensors, heat exchangers, and a tenperature controller, so
that efficient tenperature 29 control of the object to be tested is
facilitated. According to the enbodi nent of the present invention, a
prober can be provided in which a plurality of heaters are arranged to
correspond to 5 either a plurality of objects to be tested respec- tively,
or a group including a plurality of objecf%Jto be tested anong the
plurality of objects to be tested, so that efficient tenperature control
of the object to be tested is facilitated. 10 According to the enbodi nent
of the present 10T on,2 PIRBPercTardeP R ovitedinnwivhréhaa Xpifurality
of heaters have either cell structures , respectively corresponding to a
plurality of obj"éds Hey 1Tk & eRFSF Br Lef IR oEt dlesiBetPespenaing o a
group 15 including a plu of_obj.ects to be tested anong the plurality

of objects to BETéESH &?,Crhg#ﬁit%“’t Shperat Wrete Wf?%‘?l{é?d&%ﬂf Bt s2PAe
omeratures of, LepSallye, SElla o0 LRt elLl skenalemerature,
crbec e P el YSILLAN, koL ccan e, B oL o Lo Cf
each other, sohat,effdCigM§ el atd¥ & can be tested easily.
According to the embodiment of the present
invention, & prober can be provided in which a probing
stage includes a heater, heat exchanger, and

10 temperature controller, so that the tilt of & main
chuck is eliminated, even an object to be tested which
is located on the periphery of a wafer can be tested
stably, and efficient temperature control of the object
to be tested is facilitated.

15 According to the embodiment of the present
invention, a prober can be provided in which the ‘upper
surface of a probing stage has a size corresponding to
the size of one object to be tested, so that efficient
temperature control of the ocbject to be tested is

20 facilitated.

According to the embodiment of the present
invention, a probing stage is exchangeable, so that
selection of a probing stage suitable for a test target

is facilitated.



control of the object to be tested without readily 25 adversely affected by
the tenperature of an adjacent <cell is facilitated. According to the
enbodi ment of the present 30 invention, a prober can be provided in which
an X-Y stage having a space at its center and including an X-Y noving
mechani sm a substrate fixing mechanism and a probing stage, elimnate the
tilt of a main chuck, 5 so that even an object to be tested which is

| ocated on the periphery of a wafer can be tested easily. According to the
enbodi ment of the present invention, a prober can be provided in which a
probing stage includes a heater, heat bBxzhanyges, and 10 tenperature
controller, so that the tilt of a main chuck is elimnated, even an object
to be tested which 4 | B dat e oniehet periiphery pafira 1wafenscan be tested
stably, and eff|C|ent tenperature control of the object to be tested is

facilitated. A@&&rdrffg R t97d ey sl of arhenpedsent a waventioRe a
prober can be %r%yl n m@;ph_thqﬂgpper surface of a probing stage has a
si ze corresponding t6 -t M6 Zze T} €nEBCbe £ewPedsisg:t hat

efficient tenperatur c%ptrol of. the object to be tested is 20
facilitaf ed. Accordlng)to ‘héJ% HYo nent of the present invention, a

probing stage is ex%h%ng%a@H%cf;ar*anceq in the prober chamber;

a pluraiizy of temperature adjustment appara*uses

o . . o .. - -
piacecd on tne mzin chuck, said plurality of temperature

adjustment apparatuses respectively having sizes

[

10 sultable to adjust the temperatures of either the

plurality of objects to be tested or a group inciuding

the plurality of objecis tc be testced;

and
& temperature controller which controls the

respective temperature adjustmen: app

aratuses.



selection of a probing stage suitable for a test target is facilitated. 31
CLAI MSi. Aprober for testing a plurality of objects to be tested

whi ch are arranged on a wafer-like substrate under tenperature control,
tonprising: a prober chanber; a main chuck arranged in the prober chanber;
a plurality of tenperature adjustnent apparatuses placed on the main
chuck, said plurality of tenperature adju%2nent apparatuses respectively
havi ng sizes 10 suitable to adjust the tenperatures of either the

plurality of objects to be tested or a group including the plurality of

obj ects to be tested;. anl rroesperatawrelicantyoldlerimhi ch control s the
respective tenperature adjustnent apparatuses. 32 2. A prober according to
claim1, wherebhesailt pladrcaldiyaofi thenper atupe radjtst GEAt s -aRPAr at uses
respectively have either cell structures respectively corresponding to the
plurality of oBPEerstEses e stestieidieloy el stirhetureslcerrespondisng to
the group including the plurality of objects to be tested. 3. A prober
accordi ng to cF&FRPSLIMEEreiGe tuRspsingabd t yoofneeblushitctupes obrielctde heat
insulatogs to tgaalition respective cells fromeach other.

Ttested, or cell structures corresponding to the
group including the plurality of objects to be tested.

3. A prober according to

0

laim 2, wherein the
plurality of cell structures include heat insulators to
partition respective cells from each other.

10

o
.

A prober according to claim 3,
wherein each of the temperature adjustment apparatuses
comprises a heater and heat exchanger.
5. A prober for testing a plurality of
objects to be tested which are arranged oﬂ a wafer-like
13 substrate, comprising:
a probeﬁ chamber;
an X-Y stage arranged in the prober chamber, the
X-Y stage forming a first frame structure and having a
first space at a center thereof, and the X-Y stage
20 including an X-Y driving mechanism to move <he X-Y
stage at least in the X and Y directions;
a substrate fixing mechanism arranged on the X-Y
stage, the substrate fixing mechanism forming a second

frame structure and having a second spvace, at the

RS

n

L
cent

e s . . . . o
er chereoI, which is continucus to the firs*: space;

)]

probe card arranged in the probe chamber to

oppcse the wafer-like substrate andg having a plurality



10 4. A prober according to claim3, wherein each of the tenperature

adj ust nent apparatuses conprises a heater and heat exchanger. 5. A prober
for testing a plurality of objects to be tested which are arranged on a
wafer-like 15 substrate, conprising: a prober chanber; an X-Y stage
arranged in the prober chanber, the X-Y stage formng a first frane
structure and having a first space at a cgBter thereof, and the X-Y stage
20 including an X-Y driving nmechanismto nove the X-Y stage at least in
the X and Y directions; a substrate fixing nechanismarranged on the X-Y
stage, the subsif gheohex} ng nechani smformng a second f=ane structure and
havi ng a second space, at the 2-5 center thereof, whic -5 continuous - o L
-L "7e - s- Space a @rpbebtagdsasgangedviat ithe meicoke ichamherardq:d oppose the
waf er-1i ke substrate and having a plurality 33 of probes; a probing stage
el evating necharhsniarsangedcen the first space; a probing stage attached
to the probing stage 5 elevating nechanism the probing stage including:
the probing stage bekngrabiangedagachtithahean taxithe thebdofy coiawd des with
an extension line vertically extending fromthe probe center of the probe
card; and elevating mechanism, the probing stage including:

the probing stage being arranged such that an axis
thereof coincides with an extension line vertically
extending from the probe center of the probe card; and
an upper flat surface of the probing stage, the
10 upper flat surface having a size smaller than the size
of the first and second space, and the upper flat

surface serving to come into contact with the bottom



an upper flat surface of the probing stage, the 10 upper flat surface
having a size snmaller than the size of the first and second space, and the
upper flat surface serving to cone into contact with the bottom 34
Surface of the substrate, when the probing stage is noved upward by the
probi ng el evati ng nechanism to support the substrate frombelow 6. A
prober according to claim5, wherein the B54size of the upper flat surface
of the probing stage corresponds to a region occupied by the distal ends
of said plurality of probes of the probe card. 7. A prober according to
claim5, whereisutbecesbzecné thpsupper,f haters wheags 0fi ddestuabing stage
10 corresponds to the size of one object to be tested. 8. A prober
according to clabmed, uphereiyt hee probimg tiage tinel udes ahedt efo t o heat
at | east one object to be tested, anong the plurality of objects to be
tested, with whfghprsatdtptusabstyatt pgrobededfowt.he 15 probe card cone into
el ectrical contact, and a tenperature sensor to neasure at |east the
tenperatures of thefebjécPsoperbeccestddaarnd the irerfperadtareiof tide
heater. 9. A prober according to claim5, wherein the 20 probing stage
further ihcludediacheat thkchanrger It 6 tcoir fadse odbjtéet rabivey testasd. 10. A

pr ober according to claim5, wherein the o
Orrespondas L0 a region occupied by the distal ends of

said plurality of probes of the probe card.

7. A prober according to claim 5, wherein the

size of the upper flat surface of the probing stage
10 corresponds to the size of one object to be tested.

8. A prober according to claim 5, wherein the
probing stage includes a heater to heat at least one
object to be tested, among the plurality of objects to
be tested, with which said plurality of probes of the

15 probe card come into electrical contact, and a
temperature sensor to measure at least the temperatures
of the objects to be tested and the temperature of the
heater.

9. A prober according to claim 5, wherein the

20 probing stage further includes a heat exchanger to cool
the objects to be tested.

10. A prober according to claim 5, wherein the
substrate fixing mechanism includes a chuck plate,
chuck plate fixing mechanism, and rotational drivihg

25 mechanism to rotate the chuck plate fixing mechanism in
the 6 direction.

11. A prober according to claim 5, wherein the



substrate fixing nmechani smincludes a chuck plate, chuck plate fixing
mechani sm and rotational driving 25 nmechanismrotate the chuck plate
fixing mechanismin the 6 direction. 11. A prober according to claimb5,
Wherein the 35 probing stage is detachably attached to the Probing stage
el evati ng nmechanism 12. A prober according to claim 10, wherein the chuck
plate is detachably attached to the chuck 3@ ate 5 fixing nechanism 13. A
prober according to claim®6, conprising a stage base and a Z stage arranged
on the stage base in the Prober chanber, wherein the X-Y stage driving

mechani sm i ncl ndesing0sangé X Stagedoybng sechantsm-whigh %%%@Me XY
stage on the Z stage in at least the X-Y direction, and an

support nechanssagehedkvaunipey edleh dXsnY. stage to be smoot h y movabl e on
the Z stage. 14. A prober according to claim 13, wherein the 15 X-Y stage

novi ng nechani sm i hél-udés rarddeneacamtding neshanksm 13%. wheRkabernaccor di ng
to claim 13, wherein the X-Y stage support nechani smincludes an air
bearing mechaAhsaAk R0ale. iA proberhachor di ngehedckai AKS, cwhenein -the
chuck plate includes at | east one of a plurality of
fixing mechanismn.
13. A prober according To claim 6,
comprising a stage base and a Z stage arranged on the
stage pbase in the prober chamber,
wherein the X-Y stage driving mechanism includes
1C an X-Y stade moving mechanism which moves the X-V stage
on the Z stage in at leas: the X-V direction, and an
X-Y stage support mechanism which supports the X-Y
stage To be smoothly movable on the 72 stage.
14. 2 prober according to claim 13, wherein the
15 X-Y stage moving mechanism includes a linear motor
mechanism.
15. 2 prober according to claim 13, wherein the
X-Y stage support mechanism includes an air bearing
mechanism.
20 16. A prober according to claim 6, wherein the
chuck plate includes at least one of = vlurality of
fixing mechanisms to fix the substrate, a mechanism
that draws and fixes the substrate by suction, = ring

mechanism to retain the subs=-rate.
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(a) piacing the object to be tested on a substrate



fixing nmechanisns to fix the substrate, a nmechanism that draws and fi xes
the substrate by suction, a ring mnechanismto retain the subs-rate. 25 17.
A nmethod of testing an object to be tested in a prober according to
tlaim 13, conprising: (a) placing the obj ect to be tested on a substrate 36
fixing mechanism (b) noving the X-Y stage in the X and s directions 37
with the X-Y stage driving mechani smangrotating the substrate -fixing
mechanismw th the rotational driving nechanism thus aligning the probe
card and the obpeggnctgwpqltesdﬁd and accordingly aligning the object to be
5 tested with a probi'ng stage Which is arranged such that an axis thereof
al ways substantially i 4N, ex ension -.one vertically extending
fromthe probe centé?pogﬁ?ﬁ§§prd%e card eé¥ nBvPﬁ& thénsr sbidagestages
upward with the 10 probing stage elevatlng mechani smto bring the probing
stage and the bottom surface of the object to be tested into contact with
each other; (d) noving the Z stage upward in the Z direction wth the Z
stage el evating nechanismto bring the



15 object to be tested into contact with the probes; (e) noving the Z stage
-Further upward in the Z direction, thus overdriving the object to be
tested; (f) testing electrical characteristics of the object to be
fested; 20 (g) noving the probing stage downward in the Z direction with
at | east one of the Z stage elevating nechani smand probing stage

el evating nechanismto separate the prgpes, the object to be tested, and
the chuck plate fromeach o ther; and (h) repeating (b) to ( -~ g, ,
-~_us _es tang _ne electrical characteristics of a predeterm ned objects
to be tested. 381TA8LhA N¥e¥hedagecondivigid aned 1o i sl , a VIEF QI 4k 4 )y (), t he
mechani smthat overdrives the object to be tested is at |east one of the Z
st age eIevatingsuﬁﬁEﬁéF?sﬁﬂéﬁﬂgpﬂﬁﬁﬁmmprﬁmagajéiemméifmkéﬂﬂ&h&miSﬁ%i#&ﬁél A
met hod according to claim1l7, wherein the probing stage includes a heater
to heat an obj eRECEANHEM eSPBE, 2drvRG Ihed Wmibe yoafd ohje Clise &9 he
tested, with mh'ghb§aid plurality of probes of the probe card conme into

el ectrical contact. and® 16 & ferpératinie sersiratingredsures atci eastpone of
the te ratur f_Lhe.beater and the tenperatures of the objects to be
tested,ngﬁd €014 G10kal Droping staég)which is arranged ;uch that

an axis thereof always substantially coincides wi<h
an extension line vertically extending from che Probe
center of the probe card;
(c) moving the pProbing stage upward with the
10 probing stage elevating mechanism tc bring the probing
stage and the bottom surface of the object to be tested
into contact with each other;

(d) moving the Z Stage upward in the 7 direction
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prior to (f) testing the electrical characteristics of

tested, the object
tenperature by the heater and tenperature sensor.
fo claim17, wherein the probing stage further
to cool
el ectrical
tested is naintained at a predeterm ned

tenperature sensor, _and heat exchanger.
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