; e3eTdP6HTuUK a PROBER AND PROBE TESTI NG METHOD FOR

TEMPERATURE- CONTROLLI NG OBJECT TO BE TESTED 5 This applicati '

upon”and clains the benefit of priority fromthe prior Japanmﬂmmmmmnmmmw
Appl i cation No. 2002-305925, filed October 21, 2002, the entire con ents of
whi ch are incorporated herein by 10 reference. Technical Field THE pr esent
invention relates to a prober and probe tes#ing nmet hod whi ch obj ect
to be tested generally arranged on a wafer-Ti ke substrate undmmmmumwl
tenperature control and, nore particularly, to a prober and p

met hod that test the electrical teristics. o obj ect to b®oqest ed
nore accurately. Background Art ggﬁéﬁ%ﬁ?t éfé§é%t$i§2W characteristics of
an integrated circuit, a liquid crystal display, or the |ike arranged on a
waf er-1i ke substrate_(t e referred t "waf er" hereinafter) such as a
silicon substrate argﬁgéE A§% %gg%%;ﬁ#ﬁﬁiﬁﬁmg FQ%hshomn 25 in FIG
13, a conventional p GHEP E’_ 31 Y ZP,BJ Q15 f%“rT%’obes 26
provi ded gn the probe card, a main chuck 6 to receive a wafer Wthereon, a
movi ng mechani sm 12 to nove the main chuck in X, Y, Z and 8 vt 2
directions, upper andhi@WehaartasnS Anhsi st | 440 thes G egte t 0 be
tested wwth the probe card, a test head TH, a tester T, and the |like. The
mai n chuck 6: hapeaeligtdiotg pireehariys Mrahi ehe @ik Mpethddy eatent

di mensi onal ly by the nmoving mechani sm 12 and whi ch hol ds the wafer W Sone
mai n chuck 6 of Appéipathen tlan COORFGI0S92E,t ehjerdatQatkafr tdle ajert to be
tested which is to be neasured to a predeterm ned tenperature. Wth this 10
control, tenper&her entémegi cootenter ofeadicdnente darcdmp otearmgeietdsncdy t he
test is gerforned in an environnment simlar to that where the object to be
tested i 50to ber8EEUAPLY-used. As such a prober, patent reference 1

di scl oses an apparatus that controls 15 the tenperature of a heating
resistor provided in a main chuck oY ifat F43ldhe tenperature of the

mai n chuck detected a_tenperat.ure detecti neans provi ded at the center
of the main chuck. ACES: BFFGEE JLV&ERT L% etreQTg‘?cteesl Q Ht PERGT be

performed at 20 ighl u te ratyre by _controlling.th
t enper at'ures of p?ﬁgehltqu%it%é%r Een%ittgltof)jr U@ﬁ\??lde(?sltﬁtaél é’bﬁlelfrtaqugfeo&ef&?éis.

Patent referencgeReflbaq0ae9aA0aPRA! &l ua Al sHaCIdiRs LG Shpas surface

of a main chuck divided into 25 a plurality of regions, grooves
respectiyely forepgerBthire @bwitsbanahd,egodrs pasaRl/dissharge ghames! s
open to the grooves, a supply source, sw tchably connecté

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 0



k Z 3 to the supply/discharge channels, of a fluid having high thernal
conduetivity, and an evacuation neans. This prober has a structure which
perforns heat exchange by supplying a fluid having high thermal 5
conductivity and chucks and holds a wafer by vacuum In the above prober, a
conparatively |arge area of the main chuck is heated or cooled. It is
accordingly difficult to control the tenperature of each object to be
tested separately. This prober has a high energy 10 consunption. This
prober also takes a long tine for tenperature control. Usually, in a test

usi ng probes probes _apply a h| edl e pressure t d on a
mai n chuck. ?hEeEBﬁggﬁt’l BF?EF OWeﬁ%ﬁ%%giggﬁrﬁ%g@c& Fhe
tested mhich |s ranged, o eri phe f fer in C
tilts because oFﬁ?h833885|E°pr8ssuré g%&éf%b§§¥% &S5 |n cggte %?kthe
al ternate | ong-pand short-dashed bine i (HIGyidd, sonthal, @ pighe, ray not
cone into contac a pre eternlne position 20 on the wafer Pat ent

Ref erence 1] ‘Jpﬂaspgt ho'f‘@@}ﬁﬁ mEEAh i BUD Gk QarNge Qno]x%@ll@n[éa@l ent
Ref erence 2] Jpn. KOKAI Publication No. 2001-230308 25

Di scl osurg of | HYﬁah‘sQBnb‘ll'ysb@nt%@ aelvioly hienRasent d nuenNtigreraccor di ng
to one aspect of the present application to provide 4 a prober and

probi ng nmet hod hbalisCaRecaGeeat gl.y performtenperature control of an object
to be tested in a probe test. It is an object of the present invention
according 5 to anot heomaspedn athudie PpreSarite applbaatcan cantfpravitdes a
prober and probing nethod that can performa probing test quickly and
efficiently. |ttespanatbjrectfofthehebjresertto ey drastord aduiortdiig to be
measured to a predetermined temperature. With this
10 control, temperature conditions for measurement can
be changed. Hence, the test 1s 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 performed 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



to still another aspect of the present application to 10 provide a prober
that prevents the main chuck frombeing 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 fromthe
description, or may be 15 |l earned by practice of the invention. The objects
and advantages of the invention may be reabized and obtai ned by neans of
the instrunentalities and conbi nations parficularly pointed out
herei nafter. According to one aspect of the present invention, 20 there is
provi ded a prober for testjng.a plurality of objects tq.be tested which are
arranged on a ﬂé%é?ﬁﬁi%%PEL%2?+%E%aﬁﬂﬁe?x?ﬁﬂﬁgﬁat8 eacgﬁyﬁglﬁagéﬁﬁrising a
prober chanber, a .stage base arranged.%n thedprober chanb%r, an é—Y st age
arranged on t hd*x¥hge il J8ORIRTRY 4 ¥t agRdi AR GURTYEACR. $°EP&ge dri vi ng
mechanismto e the X-Y s e_a : - I ti , a Z stage
e 5 e e e el

Ln
arranged on the ¥ REAYE" age W stage el evating

Ctage (the mai it B Grnafu e A0FRLR MirRg Renn e ot are

stage (the main’c T udrint ( g chanismto rotate
the main £huck éc!hcﬁ&@t%ﬁt{/e&ﬁaoé?huéi(@ phyr abi by af waea&ebgévackmt.

exchanger, and a tenperature controller, the plurality of aters
respectively having shzegeSHbbabl prbBehleat ebhbafattheeplyunalrigiey aefeaobjfect s
to be tested or a group including the plurality of objects to be tested,
and the 10 pl uraé tiyaDh Beatkr ssrrepeedi el yobheludi dg tienmpecatdiegignsors,
the heat exchanger serving to cool the objects to be tested which are
heated by the pliffictytofoheaters]l the temperature odnerchl ebjsetvitng to
control at least either the heaters or heat exchanger on the 15 basis of
the detection rlesutested separetpérat uThisensobsy, hasdaahpobbene&iod (t he
probe card being arranged in the prober chanber to oppose the wafer-I|ike
subst ratld and heensighRt bPur al ThisoPrpPebed) soThaXEEoBer CRGc Gidend oo t he
above aspect of the 20 present invention can conprise any one of the
fol | owi ng furt heP™pPEREFFR8A°GPFARGenents, or a conbination of some of the

ol oni g fur et prgfehs g oarangsien! 5o The Buall b sl dasbars dave
o o A pe BFAF B4 408 HETRECPALRAN o LeReepache (1
In the conventional prober, when testing an object
15 to be tested which is arranged on the periphery of
a wafer, the main chuck 6 tilts because of the needle
pressure as exadggeratedly 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

to one aspect of the present application to provide



w 6 include individual heat exchangers, and the tenperature controller
controls at |least either the heaters or heat exchanger, thus controlling
tenperatures of the cell structures. 5 The plurality of cell structures

i nclude heat insulators to partition respective cells fromeach other. The
mai n chuck is arranged on the Z stage through a 8 stage, and the rotational
driving nechanism 10 rotates the main chuck in the 8 direction on the B
stage. According to another aspect of the ﬁ%esent invention, there is

provi ded a prober for testing a plurality of objects to be tested which are
arranged 15 on a wafer-|ike substrate, conprising a prober chanber, a stage
base arranged i & PREPBroBBE PEEREEE, M8 tRost dgé taPan FEF it iy RUEGEBhase
(the Z stage including a Z stage el evati ng mechanismtq vertjcally nove the
7 stage), an X VCEPRGECRIPaRGENTI0 & the CPIECIEY M SESESA dde formi ng a
first frame structur having a first space at the center thereof, and
including an X-¥ EFPanﬁeﬁEChanisn1to nove the X-Y stage at least in the X
and Y directions), a.substrate.f.ix] ani ! he X-Y ge
(the 25 substrate’ i king mehaRISHT oMy & emsr Trares Syt dirars S
havi ng a secondysp nt.er e fe [ I ' e
first spa%e), ti gﬁgtgggb%gggg ?hg%%rgﬁgﬁﬁgg; .ﬁﬁ?%ﬁﬁ%%g%g%?ﬁkﬁﬁ%b
probe chanber tg gpppee Lhe PRLBiGRUGEtHRL e Rr eRer yhanhsl anddiRdqg a
plurality of probes), a probing stage el evating mechanismfixed on the Z
stage, a 5 probtagtshagexait ashed rira ik tprabi ng stage el evati ng mechani sm
and arranged in the first space, the probing stage being arranged such that
an axi s thereof coingitdds wir ke texifensicompdddwnty amvarad 1on exd@nedingy f rom
the probe center of the probe card, and an upper 10 flat surface of the
probi ng stage htwi agidlsienetiesn lbepetrttaw ft Hdesipze sentt erfliircstt iaomd tsecond
space, the upper flat surface serving to cone into contact with the bottom
surface b® the pub¥tdat @ rwedert bl prieverdtsadgdr s Sapy edhuPndriaPiby t he
probi ng el evati ng nechanism to 15 support the substrate from below). The
prober accor di ngeLBIt ke 1&B6v O Yasp &L SSHTEhEPRldShY v &HARSY can conpri se
any one of the follow further preferred, aryangenents, a conbi nation

of some of the fol | ofWNgHQ® PSS P &9 LT (Zj%lel'l"ﬂemé?rktel%q‘ t he
flat f th bi .St ds tq. i ied b

apper 1ot sutage:of (g peabi o sh, s sspondy, (p o salon greup et

th flat . 1th I . h i

he upper 120 s face Bieprabing Siads So cRmRls 16,1 10,2kt o, on

| east ongsobj ecoLenhe b?sb%@pt%%%”%ftQ%epWﬂﬁgﬂﬂﬂbﬂﬁ THe bRyt d 0 be
tested, with which the plurality of probes of the probe card cone into

el ectrical contagian@fded LEMRBEALWIRNTERFOMal0 DEEISHHIE ARld lfast the
tenperatures of the objects to be tested and the 5 tenperature of the
heat er . 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
a 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),

a Z stage arranged on the X-Y stage (the Z stage



The probing stage further includes a heat exchanger to cool the object to
be tested. The substrate fixing nmechani smincludes a chuck plate, chuck
plate fixing nechanism and rotational 10 driving nmechanismto rotate the
chuck plate fixing mechanismin the 8 direction. The probing stage is
detachably attached to the probing stage el evati ng mechanism The chuck
plate is detachably attached to the 15 chu$§ pl ate fixing nechani sm The
X-Y stage driving nmechani smincludes an X-Y stage novi ng mechani sm whi ch
noves the X-Y stage on the Z stage in at |least the X-Y direction, and an
X-Y stage support hani sm whi ch supports the X-Y stage to be .20 snoot hl
movabl e on the Z°Sth épgTﬁeZX§?a§Fa§geﬁﬁ&FH§'Hﬁ%ﬁﬁﬁ?§ﬁ?ﬁﬁ%ﬂ’ hiear Y

t hani The, X-Y,_st t . i i_ncl ud ir, beari
Tochani sm 25 TREVERGER B ALECFACI BaBE1Hh CTORE: Tid o h 3 PRl 1%y 1o
fixi hani flx t t at Iy [ d fi
the substrate byehe gl EPRER RISt nd A REA LB e he

b . Lng..t il h o k
substrate. Accopdingnigstil lgnathen asnest ahbheprieneny Liventhon,

there is provi a et testing an obj ect to be test i'n a prober,
conprising 5 (a) Bhaghmgt%%)f(owe%@ertsq e Hest %%&ﬁr{dﬁg,cw Plate, (b)

nmoving the X-Y stage in t and Y directions wth X-Y stage driving
mechani sm and retapepgtiire waherofiler)g tHec Rarirsmiwy b f hedtedad | onal
driving nmechanism thus aligning the probe card and the object to be 10
tested and accordispgkyiakilgnhaginie silzjeactsulitabd o st ékat tdi theahudie pl at e
whi ch is arranged such that an axis thereof always substantially coincides
wi th the extensponrkilnéyverft obdlelcy sexiebedi rigsftrramarhe prohep centlerdisfg t he
probe card, (c) noving the probing stage 15 upward with the probing stage
el evati ng mechahhenriorbliiity e opricisitisg tst dge tasd ache anst ttdra sur f ace of
the wafer into contact with each other, (d) noving the Z stage upward in
the Z di¥@cti onPERLIEEY 2Eshggé cdiSerEEPRG e ISR LS 1BY AFEmBfFagBi%ct to
be tested

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



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, (g) noving the
probi ng stage downward in the Z direction with at 25 | east one of the Z
stage el evati ng nmechani sm and probi ng stage el evating nechanismto separate
the probes, the object to be tested, and t chuck pl ate 10 from each
other, and (h) repeating (b) to (g) , thus testing all the electrical
characteristics of a predeterm ned object to be tested. This nethod further

B rangenent o THEEoC NBEREERHALS AEERaE “BUEr AP Vas TR 'S8 CorH

re
arrangenent s. verdrivés the 0bj ect tested

is at | east one S i i i
ol evating mecnairerrOTREr P BRELELE) Bt TATELATHEE 2L Bl Mo dRas

obj ect to be te?%@ﬂan?@?ngthﬁg ?bHE?’UltlYLn%f t@RRTLEE R L@ 1 a3 ei th

whi ch the plural Tty of pfobes of the probé card cone into electrical
contact, and a Leppergtdte sensor to neasure at |east one of a tenperature
of the heater and the tenperatures of 15 the objects to be tested, and

prior to £f) testingrhiepehealfitgalo fehanactamstins ofiddliaiddjleedt to be
tested, the object to be tested is naintained at a predeterm ned
tenperature by theuheates andphenperanhuresperntdve Adldat farhasgdr to cool
the object to be tested 20 is further provided, and prior to (f) testing
the electrical ohheracteristics of the object to be tested, the object to be
tested is maintained at a predeterm ned tenperature by the heater,
tenperature sensor, ghe¢ Wedn SREITAndesr 2XRNARH tdrorfdle d\Erm IRy ERtph

nodi fications will readily occur to those skilled in the ﬁrtﬁ Ther ef or e,
the invention i@ ift sSbrdadern@splet 5orathghali Art¥gngomechanisy  pe

specific details and representatiye enhodi nent hown_and describ her ei n.
Accordi nyfy, vaFP56§eﬁD§' i PAL ol uﬁgyl@etﬁﬁﬂé§w§%ﬁ88F188p8Pt%h& ﬁfon1the

spirit or scope of the 5 general inventive concept as defined by the
appended cl ai ns54A8 their equival ents. Brief Description of Drawings FIG 1

shows a prober accor;%j%&%rioﬁ_g@;rt;%bn% cggi:pé}t (f‘?‘;#gé{{g ﬁ?%%leﬁﬁ)%édu?/ ion; 10 FIG

2 shows the mai n bod er accor ment; FIG 3

shows an exanpl ¢,0kn 1 Wal e neecKisngidviidad rehiatemMedd Geskstpws the
main part of a prober according
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 mechanism
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),



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- A of 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 anot her exanple of the nmain part of, the prober according to this
enbodi ment; FIG 9 shows still another exanple of the main 25 part of the
prober according to this enbodinent; FIG 10 shows an exanple of a wafer

fixing mechani sm v v 12 Fli | 1 shows anot her exanpl e of .t he.wafer
fixi ng mechani sf PEPRS. C334 éghelﬁéogﬁoﬁa§ '#FlgﬁbﬁﬁggﬁgaénﬁQ;% €the wafer
fixing mechani s in ich FI 12A i s a secti | . vi.ew, .an 12B
shows a ring th§¥0%?xgga§gﬁéf§%;OPP@Felghghgﬁg agggﬁv%ﬁ?ﬁgﬁgigﬁggbgk; FI G
14 is a schematig_view A the_til f . i in nti onal
prober; and 10 Eﬁéﬁb%g ?gaghgﬁéh hgrFl%g%lﬁggfgggpggﬁﬁ%?écf§?gx%gﬂ¥§sted by

usi ng a prober di - i t h ¢ I davpntipon. Best
Vode f orGar ryi St TR g PRe e Faadorent et T o s

inventionswi |l BeolondesehiyRed twabh ceher emee grodihey draaas.ewtGngl is a
sectional view of the nmain"body of a prober 100 according to the first

enbodi ment of thecREASER! ahdYeRtriadedTHe pheber rk30 sacee,ditig turdihirsy
enbodi ment has a prober chanber 29. A stage base 2 is arranged in 20 the

| ower portion ofktbhe peaber agcharged 2%chAThEtY st agd sl heZstfage 10, and
mai n chuck 6 are arrayed on the stage base in the Z direction. A probe card
14 can be arr angednictdelse wiipetheoritemsgfont Hd ner otsart istedntie rexpgendinghpose
the main chuck 6. The probe card 14 has a 25 plurality of probes 26. The

el ectrical char fcoar thei psoble asndisiredt tiheh@nabs tithi Ad LIPIWRAE on t he

mai n chuck 6 are tested by using the plurality of probes 26.,
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 according 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 probing stage includes a heater to heat at

least one object to be tested, among the plurality of



13 In the present invention, the X-Y stage is a stage that can nove in the
X and*Y directions. This stage nay be a conbination of a structure that
moves in the X direction and a structure that noves in the 5 Y direction,
or may be a single structure that noues in both the X and Y directions.
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 basesg t hrough an X-Y stage driving
mechani sm 16. 10 The X-Y stage 12 has an X stage 12a and Y stage 12b. The
X-Y stage driving nechanism 16 has an X guide rail and driving mechani sm
16a and Y guide rail and driving nechanism 16b e X-Y stage 12 can be
moved in the X ggﬂeqtﬁiF@c??oﬁ§g59dth@l?BYW$9§Ge¥g@i@ﬂH&ahégﬁhﬁi m 16. 15
According to this enbodinFEt, thg Y stgge 12b.i%lat ached taq the . stage base
2 through the YHPEE Pai FPEnBTEPRYFAGNECHEN I8 S CAkd “Can TRVE Ai’ong

the Y guide rai%??I?ﬁgéﬂé%%gﬁPééffggf%%;g%h %a%%r%h%tYf%% e &ifirough the X

guide rail and 207can nove along the X guide

rail. The Z Staggmégg%fu$%%a§?e9h%0obB%c%sSE%g%el%%s.%E?%%Qh%h% stage

el evati ng nechani’s _ st'age eFevati ng nechani as a Z stage

gui de 15 and Z ggﬁggrg&k¥bngfngggaﬂggqbgu The Z stage guide 15 can 25
é 15a ui

i nclude a Z gui ichg es vertical novenent of the Z stage, a Z

guide rail 15b attached L@obhegXstaticadriadrarialdialadsd 4 heeak direction
and a reinforcing S 14 tool "15c which supports the Z guide rail 15b

fixed to the X skapgngéhetd sbagetdel vbAgceehamesroedtean i nclude, e.g., a
not or 8a arranged on the X stage, a ball screw 8b rotationally driven by
the nmotor, and 5 a n@henenbert r@&¢ enefslxiimg wetdharhiesnbalrclantesw Bbctandk f i xed
to the Z ball screw 8b, the ball screw vertically alo 10 guide 15a. As can
be used. stage.plbtenuth8bk Byatg tfheinot e chagpi sWhemnch& aidtGror8d r ot at es
the menber 8c noves vertically along this novenent, the Z stage noves guide
rai| 15bl@hrougHrinéng megbanigm for rexais dhea ewk Ry kB Sirddy 13 can be
arranged on the Z stage. A rotatipnal driying nechanism 17 can be arranged
on the B stage 28chppieRefifpitde thedtBPRtERAlck 6 to 15 place a wafer

thereon is arranged gon the B . sta 13. .The i uck is attached to the
8 stage 13 through aT%egar@ ltnzﬂl% € aid dlersgaarcg}agﬁh‘]e‘ﬁ agﬁb% The B tg}ﬁ de rail
21 by the rotatjonal _driyvin chani. 7. t.hqugh the rotational driving
mechani sm 17 ispfﬁgépgagﬁgg%tgﬁFﬁg@é%g{é6§#%?4¥$ihis enbodi nent, it may

alternatively be attaghedsio! he & Staondlizanily, ditddis: oasanmd he B

stage 13 can be omtted, upper flat surface of the Z stage is
preferably enl argaedx %§a{@efmyi&gcﬁ@@%a@i@@n have a substrate fixing

mechani sm 23 to hold the wafer placed on it. FIG 3 shows an exanple of the
substrate fixing meclraRl ¥M23Ftage driving mechanism includes an X-Y
stage moving mechanism which moves the X-Y stage on the
7Z 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 to fix the substrate,

a mechanism which draws and fixes the substrate by



15 Referring to FIG 3, for exanple, the main chuck 6 has grooves 23a
formed in its surface, and an air supply/exhaust pipe 23b connected to the
grooves 23a. A vacuum punp 22 evacuates the grooves 23a through the 5 air
suppl y/ exhaust pipe 23b, so that the wafer can be drawn by suction and
fixed to the surface of the main chuck 6. As the substrate fixing
mechani sm a chucki ng nmechani smusing static electricity, a nechani cal
fixing mechanism or the like can be used i'nstead. 10 Referring to FIG 2,
the main chuck 6 has a plurality of heaters 18 to heat objects to be tested
whi ch are on the wafer placed on the

nﬁin.chu%k. Each hecter an _have a

tenperature senSBFtion, E&BA ReitBF RESTENIFTe "Qpprdpritat 6?5?&ﬁgﬁﬁi d one

bject to be 15 tested i,ncludi | | i.t f_.objects to b

Lested, and i arranBEGOF LY FEaSondt GG PodTaT o (1 6 St o be

tested on the vfer Moo specif LGally, (o0n HERLEE RS A 3148 601 espond ng
ed,

to one object t 5" BE" ted-or-one group which is plac and is arranged

such that one hegt gp;cakng daspll {Boons 9bj BChraes iesiad Ang oroup of

objects to be teste hus, one heater can accurately heat one "object to be
tested orga gr 0%35%19%%& $hk0 0B elbestedpeThe sFRIN sxhutle Graalk fdirdthgr has

a heat exchanger 25 20 to"cool thé object to be tested. The heat exchanger
20 includes a flydnsyppbytdeaknychanrel i20anand fand & stipplotiond w2Gh A
fluid having high thermnal (. 16 conductivity is circulated in the fluid
suppl y/ drai n chanaek-20gtage Hhdtrinke mebjhecti sho abel trettaad nwhitdte ivea freeat ed
by the heater is cooled. Wen testing the electrical characteristics of,
e.g., an integratedny miechant: swhiwdhhgeher atods tHeata it driedcly andvlginism,
tenperature, the heat exchanger 20 can be used to prevent overheating of
the object to behtiestddanihg pheberodec sedichgnd the SSfsdditem®e has a
tenperature controller 27. The tenperature controller 10 is c nnectedcio

the respk@tive heatefsanrd aceopsdnily PerPdiaturds it 1o

exchanger 20. The tenperature contrg{l r 27 contEE%f at quﬁ% ei t her, t he
heaters or heat We£Bh&nGEMCHn PLRE SHASHLS o & i TRRSST iR &Mt Sbrte
tenperature sensors 19, 15 so that .the.ohj.ect t.o he test. be set to a
pr edet er ni ned tiﬁﬁé?& uf WaﬁFGgq%%5%§k%%¥%¥I%%ﬁ?%%%%é §%ﬁglpro er 100
according to the nd_e i - t 'qﬁggﬁi ding to
the second enbo&ﬁ%é%%}gphqg%%aggﬁﬁﬁ%%lfgﬁfﬁggggg%lr 10 ggﬂ% e Tirst

embodi ment, heak.ens opr o ded ddie ) cckdiavey cald lasisigrand A

heater, tenperature sensor, and heat exchanger can be arranged 1 n each cel
structures9. A gmReatud GoRE KAldEn 2% tay & @Inaedtethd and@adelsn i 25
tenperature sensors 19, and heat exchangers 20 of the respective cells, and
can control thebtremnpealeuasbding e aaa lands epier deltomwreuihtadass Wie t he
detection 17 results of the tenperature sensors. FIG 5 shows a
cross-section obademaiimtehyoh @ dataksrtfaleaa) tdidrdtne(d Mvigid G 4. The

cell structures 9 are preferably arranged to correspond
: 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 2 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



5 to the positions of the objects to be tested or the positions of a group
including a plurality of objects to be tested, which are placed on the main
chuck 6. Mre 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, tenperature sensor, and heat exchanger are
arranged in each cell, one or a group of opjects to be tested can be heated
or cool ed accurately. Furthernore, the respective cell structures 9 have
heat insulators 40 to 15 partition thenselves fromeach other. Thus, the

object to be tested can be_controll e 0_a predeterm ned tenperature in an
envi ronment t hatt$% %%Qhe%g??§’iﬁ?@ugﬁieﬁeggafﬁagtéﬁ%eﬁgtd%@’of an adj acent
cell. The operations_of the first, and.,s . ' 20 .wil | Dbe

descri bed. Refe ??%gt?%tﬁﬁﬁiaF? éhﬁa?%?g§$gg ?gggg%g??%%fggéggsgffe C by a
transporting nmechan tyhe main chuck 6 and

pl aced t here. T%épgé §%§§¥%n§§g¥ﬁée%§c axﬁgngggQgescribed above fixes the

wafer, and after thap,the wafgr irs 282 bRed Y 1ySidaadhe dippery and | ower
caneras 39 and 38 pr%eggeﬁg?n t he grogerbchangér gg. fer alig%%ent IS

per f ormed; by nmoyiag.thg Yosbaastidh alkorget bg1Yogtinde arringbiienais. 16b and
the X stage 12a along the X guide rail 16a. The wafer is aligned in the B
direction al nost sinpht aE@QuUShw Wb calindBaefhatn oiviee dX iamed thii redctdains.
Alignment in the 8 direction is performed as the 5 rotational driving
mechani sm 17 rotaties tbetsai hschtickebsal ong blfe thegli deaga lel2vatiben waf er
alignnent is ended and the Z stage 10 noves upward, the probes cone into
contact with theewhfeisnAbhér prhbsngontage, ellkyatiscagechandswed 10 furt her
upward, and the test is started in the overdriven state. Tenperature
control of the objecTheoplebiast sfagy theluenseratifd CorftT 193 4% start ed
i medi ately before the test or during alignment. \Wen the object to be
tested rdches gbbﬁéaeF@rﬁ?n§GSI§dWeﬁB€P§tGP@,pﬁP§agH&¥HQQxﬁbjeCts

characteristics are tested by using,th obes. FI.G,_ 6 ows ..t he in part
of a prober lootacéﬁraﬁﬁﬁeﬁoyWﬁght%Pﬁﬁgeﬁégdpigﬁﬁl&ﬁytﬁéhﬁ?%ﬁ%ﬁﬁ 4¥gven?ion.
In the prober agccording to the third i th, e 21is
arrangeg at thegﬁSMBFogSrFFS 6P™8 6P§%e%q%%g§g§%12§§n§%' 4 %ggfage 10 is

attached to theasEgﬂ§ﬁ9§§ﬁré3%Q5%tht% 73390 elrevalidtg gikehani sm 31, The

Z stage el evating nechani sm can be arranged on the stage base 2, 25

unlike in the firstygabadiments Exeeplaft@lr bR tHehe siifeangeiey amd
operation of the third enbodi mrent are the sane as those of the first

enbodi meng. OnerZeSbagects, t&Ib@r iteishgdyeahanipshod teat(f)orresttihey Zkst age
el evating nechanism 31 nay be arranged at the center of the stage base 2 as
shown in FIGS. 6landricall chamakcitealiytiasplofr dlhia phofecZ dtcadee drastiaty
mechani sms 8 may be 5 arranged as shown in FIGS. 8 and 9. Referring to FIG
6, an X-Y stageth2 pbjectamgedeortested ist age nt@immek at v RLRfEYRHS an X- Y
stage driving nechanism 16, and can npve on the Z stage in the X and Y

directions. ThemXngdstege edpitilirivg LYo thec heditsh BE % HFMRRI AT A Se3P st age
novi ng nechani sm 16¢c _whi ch noves the X-Y stage .on the stage i,n the X-Y
direction, and an X- ¥ $¥&je eéi?g’&d'ﬁe]?retconeﬁﬁ etfbed ?ﬁﬂecf’%c SUPFRT t & E e X- v
stage to_be snoothl vable on the Z s : t he- \ X-.Y, St. Vi ng
nechani sfit 16¢c, 15 ffxlfrggfgnﬁlré’,méi[elcﬁn@gré %%oorﬁsr%)chgfﬂi stn%sigaln eﬁgerrpl oyed. As

the X-Y stage support mechani sm.iad; Jar exammle. amaly beard ngseehani sm

can be enpl oyed. stage ivi'ng ‘mechani sm 16 “may be provided Hétmeen
the Z stage and XY, hags o, R Nald e Yos Yot iR drd vid g 2 deahani ss
16 may be built Tnto and fornmed integral
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



with the Z stage and X-Y stage, respectively. According to this enbodi nent,
as the X-Y stage driving nechanism 16, an LMSP manufactured by H WN
CORPORATI ON can be inproved and enployed. The LMSP is a |inear 25 notor
type control systemincluding an air bearing. The stage driving nmechani sm
16 enpl oying the LMSP bl ows conpressed air fromthe | ower surface of its
stage, so 20 that the stage may be sligh{ly levitated and supported. In
this state, the linear notor mechani sm provided to the stage noves the
stage in the X and Y directions. The X-Y stage 12 has a frame structure
with a 5 space at its center, Lch can be defined t fiy.st frame
structure. The gbﬁcépﬁfjl hE é@ﬁgéﬁso n@hgemp%ressten F&%g’es%r?%&%l?%encﬂz’asﬁ be
defined as a fi rﬁt spacg éla. ng flh% %iyame structure is particularly
preferably an anftl'dr 28Fr GECGF&° R sGbStrate fixing mechani sm 10 23 to hol d
the wafer is arrangegcgl%gtbgﬁg%y\\{hi C%Q_%ujszmo-ﬁl‘%i%étﬁ'tcfr?st %53} X dgpdmehani sm

23 also has a frane str can be defined as the second frane

structure. The t gbperesnbereh the spaend frame Wt e and
continuous to tﬁgeﬁé}lgt sgage cgn lge 15 def ?ﬁed as a sg?gnd space 11b. The

substratesfixi ngefABEAAN| 5LRB 1¢aN coRckpde sa eyl alye theripderdudds t he
wafer such that "it is held at the position covering the second space 11b,
and a chuck pl ateafiinsi Rganeebani sxud viad enftisch t he chuck plate is fixed.
Both 20 the chuck plate 5 and chuck plate fixing nechanism4, or at |east
the chuck plate 5 preferablyHuasfa Jasame stiactaf Qramchgarticul arly
preferably an annul ar structure. The chuck plate fixing mechanism4 can be
attached to the X-Y $iI&ge It whouwgh sa Eapside@geitding 96 ahderedPeetrbt at ed
inthe B direction by a rotational driving nmechanism 17 which is also
arranged on theoX- ¥het gesent2 inXeR&fl®n/Wis held by the chuck plate 5. The
chuck plate 5 has a structure to hold the Wafcg{r Ci\%( Fl GS. C?]}tg to 128§how
exanpl esl®f the strudtiife 2ofhHE dhfclHIhiRS H EPPHE ACekEY e of
the chuck plate, 5 A retainer 34 rotatably attached to the chuck plate with
a hinge 37 fixe§%t ﬁ?l\ﬁ/aﬁg':boﬁlé{‘@él&’on the chuck plate. The retainer 34 can

b ticall d 1y, t ' I f i :
vortcal ly moved. aut G Calty Wi SRS Teih dor a0 1o T 1o by

driving nmechani ﬁ@cigni%mwaf er is placed on the chuck plate 5. Subsequently,
the driving mechanismlowers the retainer, so that the wafer may be fixed.

Ret ai ners 34 can be aff@ngedipiws tHdimd ind Yoft POf td afsolér taecehdibkg pl at e
5. FIG 11 shows another 15 exanple of the chuck plate 5. The chuck plate 5

has suctign/ exhaustanp@hesy obad rersiietfi e thasintpiipev@scionit. Wile a
wafer is placed on the chuck plate, a vacuum punp 22 evacuates fromthe
sucti on/ exhaust port F136 dénd ssuctdmord exheaustond bev3Sy &b 2 Haainrhehvwakep 20
can be drawn by suction and fixed to the chuck plate. FIGS. 12A and 12B
show still anot lterkeexahong tAe iligd ke derferf 38 & shown in FIG 12B

fixes the wafer. The ring-like nmenmber 33 has supcgfgrt colums 32 at.a
plurality of portiondIGrf sBIs &R Toth iRfst 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;



25 its periphery. The support colums 32 are arranged on the chuck plate 5
such that they can nove vertically. FIG 12A is a sectional view of the
chuck plate 5 22 havi ng th~ nechani sm pl aced on nechanism5 ring-Ilike
wafer can a ring-like nenber 33. Wiile the driving 30 lifts the support
colums 32, a wafer is the chuck plate 5. After that, the driving 30 | owers
t he support colums 32. Thus, the nenber 33, presses the wafer, so that the
be fixed on the chuck plate. In the pIurall%y of exanpl es descri bed above,
the chuck plate 5 is fixed to the chuck plate fixing nmechani sm 4.

Alternatively, the chuck plate 5 10 det achably ,at t to $he chuck
ol ate Ti xi ng. hechani E404. LinSPRRS CRORToEh e HRUE A S VAt B he

waf er has been fixed in advance outside the prober, can be attached to the
chuck plate fixPRGPABEABAI sm 4. A probe card 14 having a plurality of
probes 26 is so 15 a ged ,i,n e F rd. f r anber as
to oppose the wafer %&%E&cgghbﬁ phéggﬁﬁgk pﬁgkgﬂ5ggﬁghgﬁgmn |rF%§u3 6, In
the first and secopgd_s .and : r olinn 15 8 rianged on
the Z stage. Thggp?gﬁiﬁg%gﬁaééﬁéﬁ?sm%%@ﬁggggvygg}?gﬁggggg%;such that its
axi s coingi des wi %Bc%@oﬁéﬁeﬁ}%w binge peer.t i1oal Ishowet endiingy forem thiegy obe
center of the probe card 14. The probing stage 3 can have a probi ng stage
el evating nechagi gard4;at its lower portion to vertically nove the probing
stage 3. Wien the probing 25 stage 3 is noved upward by the probing stage
el evati ng nmechani sm rae.uppershowat as wdraee t3prafl tdweohEmmbi ng st age cones
into contact wwth the bottom surface of the 23 wafer Wfixed to the chuck
plate 5. The probi ngFaiGagd 43 isuppadhenats avafiaw fshom el ovire dukdthger obe
testing, as it cones into contact with the wafer W For this purpose, the
upper portion of thénpcbibickgist &pe Fonorems ionglf [Pparokakf £ The size of
t he upper flat surface 3a of the probing stage 3 is smaller than_ that of
the firstOand second Efacd 5118 dnd PHEHatd T £ FPET AT 3pbadf ngP tRE t he
regi on occupi ed by the distal ends o% the plurality of rgﬁ;s fﬁeﬁ@qaprobe
card, 10 i.e., &eF&RCntH MEF G 3 KA Edn B X ER Bh &L
correspondi ng size signifies being |larger than the prescribed region. The
probi ng stage eFéFaPF Seﬁgcﬁgﬁﬁgﬁgff'noves t he probing stage 3 vertically.
The probing stage 15 el gygt! 1dqEeERINEaR2nlS dhitxeR O kAR A age, and
a notor 24a, ba

can include, e.g., screw nenber 24b fixed to the notor

24a, and nut menber 24¢ fd e dthe P oG sd fdrer 3invdrer bah | wSTT ewe menber
24b threadably engages with the nut nenber 24c. When the notor 24a 20

rotates ghe bal lycserawderianh 24TetdirPraditig drgei yanveRIoertical |y.
The notor 24a can be arranged on the Z stage 10 as shown in FIGS. 6 to 8,

or in the Z stage sk tdrsiiowi dwn 0l Ghed.mafie kopky atf an wfokdie 100 r d

enbodi ment will be 25 described. Referring to FIG 6, the wafer Wextracted
froma cassetteaCdoypddng arspdre fiscHardemdimmnis owniihe SOCPRIRRE on the
chuck plate 5 (a). Wen the chuck 24 plate 5 fjxes the wafer, the

al i gni ng means desentBen abde HPRare DO ageRyEP g vihigt et R LA AF Whi ch

the X-Y st 12 in the X and Y di ti | i he object to b
lested (b1). AL TV & BARBER RASUROR Dy O AR AMET 14 17 OB RG Lrgh

Subsequenfly. T GEHSORET AR 4y TREHT AR 17 Shgseral os 4k The
ali gning nEChanisstnalgeV\hlié,e A Ostt%::[g}éﬂ'glé,heaf&'t}r?ﬁf@t@nﬁé%i §0% FECHAPL 58y 23n
the stage base in the Z 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.



10 to determne the position in the 8 direction (b2). Wen the positions in
the X' Y, and B directions are determ ned, the probing stage 3 is noved
upward by the el evating mechani sm 24, and the upper flat surface of the
probi ng stage 3 cones into contact with the bottom 15 surface of the wafer
W (c). A Z stage elevating nechanism 31 noues the Z stage 10 upward, so
that the object to be tested cones into c0f§act with the probes (d). In
this state, at |east one of the Z stage elevating nechani sm 31 and probing
stage el evating 20 nechanism 24 is noved further upward, so that the wafer

Wis overdriven toward the probe card (e).,In_ this state, the gbject to be
tested is testeH(Ehye H%%ﬁegﬁelP¥§P£F§gen358,xé? PLage &ﬁeaoﬁtfﬁkaz st age

el evati ng nechanj sm 31 and pr obi st age .el,evati ng.mechani 5 1s noved
domnmardgto canE%?togé?dWPVgné? gﬂ?t%egﬁgrg,dﬁﬁgc *Stdge gﬁ@%ﬁ%é% ©
nmechani sm 31 noves the Z stage o] r r t | et be
testedlfromthé%ay b8 ﬁr88@§9P8%€9g8§g2§qggkgféﬁgghgngegg?%%g%%%c}ghisn124

roues e, probi po.st age, 3y sLLgNL! ¥ daevacd ctoospyal oyl hegibper Tl at

surface of the g Stag rom the bottom surface of the wafer (g2).

Alignmentsis 5 pepf pLaedoagabn hay bheanexhgl astiadie tastedo e et
object to be tested Is tested in accordance with the same procedure.
Alignment in thgo¥X, ¥heaRdaBadivr 8gtrk@RSong.not limted to the order

descri bed above, but can be 10 perfornmed starting with any direction. In

t he above nethod, overdri v Ag a%h Refadigeed wyewmf ndd heih gdage dO tupar d.
Alternatively, while the probing stage 3 is in contact wth the wafer Wand
the object to bprbestedni FIGn tont ate Wi-frh stthgeprléhes 2 ravped|ayvdtiag 15
mechani sm 24 may nove the probing stage 3 further upward, thus performng
overdriving. Assthgepbebeng $hageod iee HiYedte@e 9 istiage na@dwnifbdh t he
probi ng stage el evating nmechanism the test center of the probe card is

al ways slu@port e@hbyXtKeszedsr dBi hgsseagd Itapererordd thetdde 1P the main

chuck 6, which is an issue in the conventional prober, is prevented,..and a
stabl e probe te3hec¥nYb&tpses Fivd v R N thﬁ gjag t Bg l@s‘?%d"% chis

I d h iph f th fer. 25 FI . : i
of & prober 1005860 BFAMIGS BoLRE Rl B e Abburmi S e, prisep ™!
invention. In the %og&%h ﬁ%ggdiq%%txg%lg%gggﬂg?qﬁéh bl ral the x

B ect e

t enper ature of anc t0o be téested is provi to a probing stage 3 of

the prober 100 gf . he 4fibitd sephodimenie xThe JUohl N iSAGE b ALH0TLH NS | 0

t hi s enbodi ment can have a heater "18 under its ‘upper 5 surface, and can

al so havega tenperat W3NSy t1P @k heatoExedrangeth@ly dhegdentierid8d and
heat exchanger 20 respectively heat and cool a plurality of objects to be

tested with whi ghtacpledr alo toheofs Hagabem 26 Dfttarqurgibectoart dudidomeiht o
contact. The tenperature sensor 10 neasures the tenperature of a

predet er m ned ohnecrtiovimgy tresthehisTthd g edateraameaeb tbhjalkang ot Yested is
preferably an individual object to be tested with which each probe is in
contact. In theosdde madder &4 X tHeds rista driy aldasrentoditent sStase

rober according to 15 this enbodi nent _al so. has tenperature controll er
27_ %hrough i é}iéannggchan{sm loa, ang

the X guide rail and
20 can move along the X guide rail.
The Z stage 10 is 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 2
stage driving mechanism 8. The Z stage guide 15 can
25 include a Z guide 15a which guides vertical 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



The tenperature controller 27 controls the hater and heat exchanger on the
basi s*of the detection result of the tenperature sensor 19, so that the
object to be tested or heater 18 is set to a predeterm ned 20 tenperature.
The heater 18 provided to the probing stage 3 can include one or a
plurality of heaters 18. Wen a plurality of heaters are provided, they can
have cell structures 9 in the sanme manner in the second 25 enbodi nent.
Both the tenperature sensor 19 and heat extchanger 20 can be provided in the
sanme nunbers as that of the heaters 18. The upper flat surface of , 27

the probing stage 3 preferably has a, si substantiall.y t sale t hat of
one object to b OPésEéG WhighgPYRBOSE St ﬁgeprzurgﬁjidtey rc?fﬁot;]'h%ctﬂ)ieoaats)ceo t est ed
that are to be fested at once

Wth this arr t ture 5 of
onl'y the object t&Ri €hSt&9o bghfegtg aggn%ﬁé%ggﬁgﬁ%qaéﬁﬁg$g tﬁéﬁtine
required for increasing the tenperature _of | ect d can be
short ened. Also}ngﬁgpﬁy SOHSGNStﬁgﬁogn a|ggégﬁgﬁ9%§ﬁhg%$g§§g§_ E% The
probi ng stage 3_can.be I i i ther fnductind ty
such as al uni nufh 3%2 Fg§%gtg%hgggskgfpggﬁggg¥§jgﬁb}§§ﬁ%§4stage'efgggting
mechani smAccordingl ¥erbRS BLORIRG 15298 t3 G2 haexchangedy andne having
an appropriate size for each 15 test target. Wien the probing stage 3 is to
be exchanged, itjgan ke exehangeddeogetitn WH bty genherads flied to
it, or it can be renoved fromthe nut nenber 24c. The operation of the
fourth enbodi negh 1w kleres 20,deder nved memiddre Srasicsrest et iopel by i okvgf t he
third enbodi ment. After the step (e) of overdriving a wafer Wtoward the
probe card, thetbbkj ®efllt adrew &it.ed Hys thdat etbuamentd ndintai seabatmeyes
predeterm ned tenperature by the heater, tenperature sensor, and heat
exchanger 25 pr oeirdedafld vt kd opdotiihey Zstageled (afl Inpgdizauge Bt ol of
the object to be tested may alternatively be performed before the step (e)
of overdiPvi ng. guides LAft.er P{She?hteerizpﬁjdtctlﬁ & ¥ tIRF ohfER1%0 %eb?%@tré‘g
reaches a predetermi ned tenperature, the electrical characteristics of the
obj ect to be tes@adbgr é'@skted (f). The operations of the third and fourth
5 enbodi nents are shaown,in the fl ow ch%rt of _FI Gd ]o% éh’% W:st%%)l ng stage

3 as that of the above en5&@i9%edt, Bhe S & 6455 Upper rface is
limted conpared to.that int : Ianal i ceh | ent
advant ages can IﬁFigﬁ-éﬁﬂ16ﬁ§§§i ?ﬂ%%g., %@E??”éﬁwg%ﬁf%%%éﬁ%§§§ﬁgl| war p

or deflection faqlljtatlpg hhe MEIykACkHEeANdHES@aiMl SOuackard ald ons in
the tenperature distributifon on the surface of the probing stage 3 can be

decr easeq seasi | 1 Jy thefmuee tridrddie @baver anpedli senthe ad tdmmgeoluBe of 15
the probing stage 3 is conparatively small and the nunber of heaters is

smal |, heat | 0SsHes reipprasssd ovhien dieddned the e eft stmdee testharbudo
that the object to be tested can be heated quickly. Wen the object to be
tested is to be xodl gdidguirek lc@dl,i mgdofi 2@ ottted ashjadsing dhise € estiddew t hout
being interfered with by the heat inertia can be facilitated, According to
the embodi ment ofaithe priwsserte irataitionel Apkobey Beehaeliprot?ded i n which
a main chuck includes a plurality of heaters, having sizes fz g propriate

for heating the Alddparah vidror) ¢ed bl erp bed T €6t 29, Me et &t u nsors, heat
exchangerzsb, and aatéaecrkpeecg aégr&gogt rsq:Ian(aer ’13501:r1t hcef}isefefnimbcoic?i%ergte,”pﬂ %a"ﬂf €
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 1is 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.



29 control of the object to be tested is facilitated. According to the
enboditnent 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
objects to be tested anong the plurality of objects to be tested, so that
efficient tenperature control of the objeciSto be tested is facilitated. 10
According to the enbodi nrent of the present “i'nvention, a prober can be
provided in which a plurality of heaters have either cell structures

respectively corresponding to_a plurality of qQbjects to be tested, or cell
structures corrR8HBARELARE %8 81§rodp Qriﬁéﬁﬂﬁﬁﬁ% %ﬁlﬂ%ﬂQt%p%ﬁké%jects to

be tested anong the plurali of. obj ect.s to be tested, and a tenperature
control | er cont?Bﬁsg?%"%n%éfaalfﬁrrgégoflnt ﬁgsr eséf?@tcie\/e 2613 &9 that

efficient tenperature,contral of th bj t te d | ¢l lytated. 20
Accor di ng tonPhEuBH%XéF ﬁPSSfpﬁﬁg %Pg%gnﬁgfﬁgggfﬁghik%|§€§é§b%5%§ e

provi ded in whigh S t yhLes . i.ncl i-Asul ridy

respective cel Ig‘ Yrgglflnhgakﬁﬂgt %g %\)sa%%ta#g% g?‘%’i g?g%{v%ste%p%?aﬁﬂuﬁdeﬁgjonﬁr}eol of

the objecg to bgiEegjﬁggém/teﬁﬂ:é}i;s&e%%ey 223 adersrly Hd edad bad e

tenperature of an a ce is facilitated. According to the enbodi nent

of the present 4,530 b?V_%'&"citQBn Ankl FledCand R Pram etk iIdE WHE haih X- Y
stage having a space af its center and including an X-Y noving nechanism a

substrate fixinghieghani sms ane aupehiatg Stageg elddtamisn,t he dhiddkiofg a
mai n chuck, 5 so that even an object to be tested which is | ocated on the
peri phery of a watiandéam heinhestsedtdasidlyctAdedrdi,ng tnedhen srdodi imeintg of
the present invention, a prober can be provided in which a probing stage

i ncl udes a heat mechheasmexchrarnger 1idked cb® tenperes ursteadrol ler, so that
the tilt of a main chuck is elimnated, even an object to be tested which
is locatéd on the peRiefieermingt @ iefGer arkbhfe et eehwtlant yiaaml ef fici ent
tenperature control of the object to _be te facilitated. ordi ng

, ted i 15 Acc
to the enbodi meRLUSRLLKY pfedEdttansv it itd’n,%eé‘tp th%ritooeb‘?)r%?ﬁ‘;féﬁ in
whi ch the upper surface of a probi st age. has a .si ze carrespondi t,0 the
si ze of one obj@%ﬁc%oaﬁé F@b?@&,w héﬁgﬁ? éFéﬁﬁmigﬁﬁé}éﬁﬂggibon 1St of
the object to be tested_is.20 facilitat C i to t ﬁpﬁp i t of
t he present invg‘ﬁfii%gﬁ, Caatmprlrlo(%’ieng;l’l gteénéjgeﬁ%%ue%c%\rgéea Ileé,)' sgheat at ésgé ection

of a probing st uigt: ahl it g2 98l disd apld idii&d: to Bl CL Al
MS 1. A proberﬁggr %t estéfﬁ%n%p%q{%ﬁ%rlﬁqﬁy of oba} elctg; to be@j: e_stedo whi ch are

arranged; gn a wakehod ke SURSIHA & AARTi HEMeS Al Bl 6P f b &O®rising: 5
a prober chanber;
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;
VThe 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



a stage base arranged in the prober chanber;
stage‘*base, the X-Y stage including an X-Y stage driving nmechanismto nove
the X-Y stage at least in the X-Y direction; 10 a Z stage arranged on the

X-Y stage, the

Z stage including a Z stage el evating nechanismto

an X-Y stage arranged on the

vertically nove the Z stage; a main chuck arranged on the Z stage, the nmain
chuck including: 15 a rotational driving n§ghanisn1to rotate the main chuck

in the B direct

respectively having sizes suitable to heat either the plurality of objects

to be tested or
and said plural
heat exchanger
said plurality
at | east either
detection resu

ion; a plurality of heaters, said plurality of heaters

i,ncl udin

opdaptRebtey £or epaiirvery Fartnig i it Sheors: 4

s 5 Tt . | 0
Sheflafofld 588, R  the, SrlRre Yoo md T LA O o o
?ég%ﬁategg%ﬁeo'hea%& gxchangery onwihe hasisiff the 32 the

tenperature sensors and a probe card arranged in

0]

the prober chambectp;aBROSEALAE IR RUCANG RAYI i A Rldalidy Of

probes. 2. A pro

ér according to claimi, whérein 5 said piurality of

heaters have ei Lhgr ¢! WnSbhUGkWeS te@SPRGH @) YreaiH esponging to the
plurality of objects to be tested, or cell structures respectively

correspondi ng t ekperaroue, i Relkudicag tdxehangeal 2y ofn o acted to be test ed,

10 the cell str

uctures include individual heat exchangers, and the

t enper at ure conprekkat oortrhelatialy lofasthe object to be tested.

10

15

20

25

The prober according to this embodiment has a
temperature controller 27. The temperature controller
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,

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
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,
temperature 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



either the heaters or heat exchanger, thus controlling the tenperatures of
the cell structures. 15 3. A prober according to claim2, wherein the
plurality of cell structures include heat insulators to partition
respective cells fromeach other. 4. A prober according to claim 3, wherein
the main chuck is arranged on the Z stage through 20 a 8 stage, and the
rotational driving mechanismrotates the in chuck in the 8 direction on
the B stage. 5. A prober for testing a plurality of objects to be tested
whi ch are arranged on a wafer-Ilike substrate, 25 conprising: a prober
chanber; a stage base arranged in the prober chanber; 33 a Z stage
arranged on t her&8%aes bakethenkeBPerafurFnEFNEPR§ a z stage el evating

nechanismto verticall ve, the Z stage; an,X-Y stage_ar.ranged.on the Z
stage, the X-Y 5 staEEéngn?hﬁwﬁ PiF§Pg§F§ﬁ§t§9Pu8 u engﬂﬂlﬁ%V¥HbQ% first

Space at the Ce€%£%%;£§§$8LF%%2?5%érASLaﬂ?ﬁE?ﬁ&EqiQg a$h§-geqﬁiving

mechani smto no east i é X and irections; a

substrate fixi %g&e@&%g”ba5£8ng§gf89aw§ Xr¥ahledl age oo st rate

fixing nmechanis OFMng a secon rame Structur havi ng second

space, atgthe C@S'tgﬁle;ﬁ?%feiong’gbfhth§ BB?EE’EHO% be thetlid sir wpace; a

probe card arranged e pro chanber fo oppose the wafer-like substrate
and having a plysattiyndScef apEebes; iachuakngd asbage aelievaomebiretani sm

fixed on the Z 'stage; a probing stage attached to the probing stage
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



el evating nechani smand arranged in the first space, 20 the probing stage

i ncl udi ng: the probing stage bei ng arranged such that an axis thereof
coincides with an extension line vertically extending fromthe probe center
of the probe card; and an upper flat surface of the probing stage, the 25
upper flat surface having a size smaller than the size of the first and
second space, and the upper flat surface sg%ving to cone into contact with
t he bottom S 34 surface of the substrate, when the probing stage is
noved upward by the probing el evating nmechanism to support the substrate
frombel ow. 6. A prober according to claim5, wherein the 5 size of the

upper flat surf&eélof ®Phengr 6beng Stage dodr SdpBi< Xa FEGOF dclcupi ed by

the distal ends_of said plurality of probes of the probe card. 7. A prober
according to cl 4Pfr5, ThReMEIR™t e &LFEP6C e Wispe? ﬁFﬁFciﬁppaéém8Ftthe

bi t 10, ds to.the.si f . bj.ect be tested. 8. A
b1 Ober accor di b H0 CRARALS, "Wnb @i SPHEBr Bl 0 S CagE e TS o s er 1 0
heat at | t . obj : t est : [ f jects to b
Loct od, wi th whiEhOSREg Coil BPet o of he BhRof 18 ore prbhas A Come into-

electricap contagtardnflaa LRIReLal WrSEnsa {0 JRaRMe dlo WRAs! dfifr

tenperatures of the objects to tested and the tenperature o

9. A prober accegrdipgqt @hel & My@iqwhereinzthe 20 probing stage further
i ncl udes a heat exchanger to cool the objects to be tested. 10. A prober

according to clai m Syhekengifet ke igmsddaties fdndd Jmehand s dhedaides a
chuck pl ate,
moves upward, the probes come into contact with the
wafer. After this contact, the Z stage is moved
10 further upward, and the test is 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, its 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



chuck plate fixing nmechanism and rotational driving 25 nmechanismto rotate
the chuck plate fixing nechanismin the 8 direction. 11. A prober according
to claimb5, wherein the 35 probing stage is detachably attached to the
probi ng stage el evating mechanism 12. A prober according to claim 10,
wherein the chuck plate is detachably attached to the chuck plate 5 fixing
mechani sm 13. A prober according to claln%ﬁ wherein the X-Y stage driving
mechani sm i ncl udes the X-Y stage noving ani sm whi ch noves the X-Y stage
on the Z stage in at least an X-Y direction, and an X-Y stage support 10

mechani sm whi ch supports the X-Y st be s ot nmovabl.e on the Z
stage. 14. A\préﬁéVl%ﬁcE?HPﬁﬁl?B % ggﬁFl OXffe &S Etﬁ&%%ev%& gﬁi%ﬁ%ing
mechani sm i ncl udes, a | i negi not ogﬁm&chanl ) rober corsgg

t

claim 13, wher eIPﬁC]Pﬁ@l?(I“Y Rge p65r‘f€‘nﬁ§?h§‘%| S r?éeln §és Oan AT i ng
h 16. d | |
el adea B e b7 SERHEr Af oo S0P Mg MR P X

i ncl udes at | eaS% i'Xxi'ng méchani sis fix the

substrate, a mechg\%?gh&legt or %mgtggfgefdlr??% yﬁ%ﬁ%ﬁ rs?rpse 8b¥n (gé on, and a

ring mechani sm fo AN the sUbStr testl an Obj ect

to be tested in r,ac Ngnt @1@lsal M InLPri si ng: 25(a) pl aci ng
the object to b%gtrgégeg 8% %ﬁg@?hggk pl at e; (t?) noving the X-Y stage in the

X and Y directions ref36Wnigh thepé.Y st age xdnd Wi drechan sameaeyédt ati ng
the wafer fixing nechanismwth the rotational driving nmechanism thus

aligning the prehetsard amdgkhe 0qbj atie e Ybetizest éthanch accordiayy y
aligning the object to be 5 tested with a chuck plate which is arranged
such that an axdsivhagenktcabwipm d6hsibant icaln yoow moi dése W tdtage et ensi on
line vertically extending fromthe probe center of the probe card; (c)
movi ng the probthg Bt apd ¥pwarecokiiomst.he 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 1léd which
supports the X-Y stage to be smoothly movable on the
7 stage. As the X-Y stage moving mechanism 1léc,
15 for example, a linear motor mechanism can be employed.
As the X-Y stage support mechanism 16d, for example, an
air 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 air from the lower surface of its stage, so



10 probing stage el evating nmechanismto bring the probing stage and the
bottom surface of the wafer into contact with each other; (d) noving the Z
stage upward in the Z direction with 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 char eristics of the object to be
tested; 20 (g) noving the probing stage d ward in the Z direction with at
| east one of the Z stage el evating nechani sm and probi ng stage el evating
mechani smto separate the probes, the object to be tested, and the chuck
pl ate from eacHhthefhe anba9s 1ay PepedtPRELYb Ve tedpd eRGs SLEPOTAG%-he
el ectrical characterjstics, of redeterm ned objects,to be tested. 37
18, A mothod ackbrdhiy TEREFai MRE7LWAGFePACPR [PFopAE EERAITSH (at

dri the abject to be t d i t L f. ,he.Z I [
mechani sm and probi TG ST AI6VSF cvati N ABChANEER (5218 YACHEEROA Rcor ti ng
t laim 17, wherei h ' i.ngl t t bj ect
Lo bo tesied, among THE Brir AFPEy OF GBFoct & R ps EoCTEA Wi i ch sal d

plurality of pr géeOéttbﬁspégﬁse99[9h§eﬂecgﬂt el ¢l hisgal, sCoRLAG rand 10

a tenperature sensor to neasure at east one of the tenperature of the

heater and the femperatpnesypt. thenabigats e beet edhedr ad Bl o ke (F)
testing the electrical character 1stics of the object to be tested, the

obj ect to be 15rtgsted:iscraiat ahfeHeatic@ipeadekenniriedtt eppeiatiuLe by the
heater and tenperature sensor. 20. A nethod according to claim17, wherein
t he probing stagpeefottber frankudesuatheat iexphandenltelgoplretfleabhijyect to
be tested, and 20 prior to (f) testing the electrical character istics of
the object to bentashetart berobfece.t oAbeubestedei §imiingt aierbdndtsra
predeterm ned tenperature by the heater, tenperature sensor, and heat
exchangerQ . A; 23 to hold the wafer is arranged on the X-Y stage 12.

@A@.AT.A@.A . AAAA.AA . AAA.AAT.AA.A _.A.AL.AD . ALr.A9 . A A
CALT. Ar. A LA ABBe pubstrageAfixapgameshapysBEIPr ddgpphas 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 1lb, 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 6 guide rail 21,

25 and can be rotated in the 0 direction by a rotational
driving mechanism 17 which is also arranged on the X-Y

stage.
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&7()'\!Lqﬁloq@AéuEkloQQéﬂWﬁ&%% POME 6 Bl6s antD U siyct@on /exhaust pipe 35
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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
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having the ring-like member 33. While the driving
mechanism 30 lifts the support columns 32, a wafer is
placed on the chuck plate 5. After that, the driving
mechanism 30 lowers the support columns 32. Thus, the
5 ring-like member 33 presses the wafer, so that the
wafer can be fixed on the chuck plate.
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
1la and 11lb, a probing stage 3 is arranged on the Z
stage. The probing stage 3 is 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 is 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
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as it comes into contact with the wafer W. For this
purpose, the upper portion of the probing stage 3 forms
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 lla and llb, 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 7 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
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moves the X-Y stage 12 in the X and Y directions align
the object to be tested (bl). At this time, the

5 probing stage 3 and its probing stage elevating
mechanism 24 do not move, 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 6 direction (b2).
When the positions in the X, Y, and 6 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). 1In this
state, the object to be tested is tested (f). When the
test is ehded, 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
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the upper flat surface of the probing stage 3 from
the bottom surface of the wafer (g2). Alignment is
5 performed again for the next object to be tested.
The next object to be tested is tested in accordance
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 1is
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, is
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
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provided to a probing stage 3 of the prober 100 of the
third embodiment. The probing stage 3 according to
this embodiment can have a heater 18 under its upper

5 surface, and can also have a temperature 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 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. In 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 2 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
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5 of only the object which is to be tested can be
controlled, and the time required for 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, it 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.
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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 on 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 is small, heat loss is suppressed
when heating the object to be tested, so that the
object to be tested can be heated quickly. 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



1 nlO% ()-10%&' ()- 10vv 10vv

10vv! 9@ " 109 V& ()- 9! 9@ " 109 KVKE& () - 99% #109% & () - Skcl | | drmgnzX6r S4! 11LS

"109%& ()-s!9@10%& ()- N 9@ 10%& () - N<

&10%&' ()-!|"10%CzCz& ()-f! x"109%2?& ()-fgnnoFooop}[<rS4! 1IF

110%&' ()-! L+@10%& ()-!L+@10%& ()-Y )10%& ()-Y '10%& ()-!LS

"109KKE& ()-sppp)a*q+d, g/ gXg{\:! 1!!i109%& (%-Z 10%&' ()- 10 10 10l

c109& () -!$L3@109& () -!L3@10%&' () - XgngCr ?rSst}’\<{\ LALLM 109&R () -
LT#10%&' ()-s!LT#10%& ()-sUL0% & ()-Z UL0%& ()-Z !s10% ' & () z

trtuBuzuvvv}[9+: 10! L1@10%& OW
L1 94.0%: ()-L' T#300p80L) oM §Ee(T39?Q@&'t() 6'%9&% VAR AEE

101195410008 () - 11 9941008 (). 1 9910%, Qs L 99 RG) it A
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 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
invention, 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 efficient 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
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a probing stage, eliminate the tilt of a main chuck,

so t

hat even an object to be tested which is located

on the periphery of a wafer can be tested easily.

According to the embodiment of the present

invention, a prober can be provided in which a probing

stage includes a heater, heat exchanger, and

temperature controller, so that the tilt of a 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.

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 object to be tested is

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.
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be tested which are arranged on a wafer-like substrate
under temperature control, comprising:

a prober chamber;

a stage base arranged in the prober chamber;

an X-Y stage arranged on the stage base, the X-Y
stage including an X-Y stage driving mechanism to move
the X-Y stage at least in the X-Y direction;

a Z stage arranged on the X-Y stage, the Z stage
including a Z stage elevating mechanism to vertically
move the Z stage;

a main chuck arranged on the Z stage, the main
chuck including:

a rotational driving mechanism to rotate the main
chuck in the 0 direction;

a plurality of heaters, said plurality of 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 said

plurality of heaters respectively including temperature

sensors;

a heat exchanger which cools the objects to be
tested which are heated by said plurality of heaters;
and

a temperature controller which controls at least

either the heaters or heat exchanger on the basis of

531V 1}[ <140 10\F Y: 10% & ()-!

L- #10%
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the detection results of the temperature sensors; and
a probe card arranged in the prober chamber to
oppose the main chuck and having a plurality of probes.
2. A prober according to claim 1, wherein
5 said plurality of heaters have either cell
structures respectively corresponding to the plurélity
of objects to be tested, or cell structures
respectively corresponding to the group including
the plurality of objects to be tested,
10 the cell structures include individual heat
exchangers, and
the temperature controller controls at least
either the heaters or heat exchanger, thus controlling
the temperatures of the cell structures.
15 3. A prober according to claim 2, wherein the
plurality of cell structures include heat insulators
to partition respective cells from each other.
4. A prober according to claim 3, wherein
the main chuck is arranged on the Z stage through .
20 a 06 stage, and
the rotational driving mechanism rotates the main
chuck in the 6 direction on the 6 stage.
5. A prober for testing a plurality of objects to
be tested which are arranged on a wafer-like substrate,
25 comprising:
a prober chamber;

a stage base arranged in the prober chamber;
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a Z stage arranged on the stage base, the Z stage
including a Z stage elevating mechanism to vertically
move the Z stage;

an X-Y stage arranged on the Z stage, the X-Y

5 stage forming a first frame structure and having
a first space at the center thereof, the X-Y stage
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

10 stage, the substrate fixing mechanism forming a second
frame structure and having a second space, at the
center thereof, which is continuous to the first space;

a probe card arranged in the probe chamber to
oppose the wafer-like substrate and having a plurality

15 of probes;

a probing stage elevating mechanism fixed on the
Z stage;

a probing stage attached to the probing stage
elevating mechanism and arranged in the first space,

20 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

25 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
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surface of the substrate, when the probing stage is
moved upward by the probing elevating mechanism, to
support the substrate from below.

6. A prober according to claim 5, wherein the

5 size 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 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

15 the 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 driving

25 mechanism to rotate the chuck plate fixing mechanism in

the 8 direction.

11. A prober according to claim 5, wherein the
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probing stage is detachably attached to the probing
stage elevating mechanism.

12. A prober according to claim 10, wherein the
chuck plate is detachably attached to the chuck plate
fixing mechanism.

13. A prober according to claim 6, wherein the X-Y
stage driving mechanism includes the X-Y stage moving
mechanism which moves the X-Y stage on the Z stage in
at least an X-Y direction, and an X-Y stage support
mechanism which supports the X-Y stage to be smoothly
movable on the Z stage.

14. A prober according to claim 13, wherein the
X-Y stage moving mechanism includes a linear motor
mechanism.

15. A prober according to claim 13, wherein the
X-Y stage support mechanism includes an air bearing
mechanism.

16. A prober according to claim 6, wherein the
chuck plate includes at least one of a plurality of
fixing mechanisms to fix the substrate, a mechanism
that draws and fixes the substrate by suction, and
a ring mechanism to retain the substrate.

17. A method of testing an object to be tested in
a prober according to claim 5, comprising:

(a) placing the object to be tested on the chuck
plate;

(b) moving the X-Y stage in the X and Y directions
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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 tested and accordingly aligning the object to be
5 tested with a chuck plate which is arranged such that
an axis thereof always substantially coincides with
an extension line vertically extending from the probe
center of the probe card;
(c) moving the probing stage upward with the
10 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
15 object to be tested 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 electrical characteristics of the
object to be tested;
20 (g) moving the probing stage downward in the
Z direction with at 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 from each other; and
25 (h) repeating (b) to (g), thus testing the

electrical characteristics of a predetermined objects

to be tested.
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be tested is at least one of the Z stage elevating
mechanism and probing stage elevating mechanism.
5 19. A method according to claim 17, wherein
the probing stage includes a heater to heat
an object to be tested, among the plurality of objects
to be tested, with which said plurality of probes
of the probe card come into electrical contact, and
10 a temperature sensor to measure at least one of the
temperature of the heater and the temperatures of the
objects to be tested, and
prior to (f) testing the electrical character-
istics of the object to be tested, the object to be
15 tested is maintained at a predetermined temperature by
the heater and temperature sensor.
20. A method according to claim 17, wherein
the probing stage further includes a heat
exchanger to cool the object to be tested, and
20 prior to (f) testing the electrical character-
istics of the object to be tested, the object to be
tested is maintained at a predetermined temperature by

the heater, temperature sensor, and heat exchanger.



