"' ()*e3eLDDEHHK6KTLr - 1 TITLE OF THE | NVENTI ON TRANSPORTI NG MECHANI SM
MOVABLE PROBE CARD TRANSPORTI NG APPARATUS USI NG TRANSPORTI NG MECHANI SM  AND

”fPRCBER BACKGROUND OF THE | NVENTI ON 5 The present inventionmmmummmmmmmmF
transporting nmechani sm a novable probe card transporting _ ng a
transporting nechanism and a prober. Patent Reference 1 (Jpn. . Bgd Appln.
KOKAI Publication No. 6-236909 (claim1y) diseloses an 10 invention for
changi ng probe cards autonmatically. A stocker which stores a plurality of
probe cards and an apparatus which transports the probe cards are arranged

in a prober. The transporting apparat usr tFanspefésridie probe cards fromthe
stocker into a prober chanber. 15 According to the invention disclosed by

Pat ent Ref er encERANS PORT BN© Cec HARNTS M heMPUABER CBROBE I @ARDOTRANIPBRPEKAEL US
are arranged in the prober. This increases the footprint, |eading to high

cost. Wien one APRARATES dU$ ENG hEREMS POREONE® WMEORENSSEMS Meb| prRE@BERhe probe
card nust be transferred to this other prober. In order to solve the above
probl ens, the present appli caBRCKEGBOUNBJOA PHBbENVENAIONansporti ng _
apparatus_in Jpn. Pat. Appln. KOKAl Publication No. 2003-051519. 25 This
probe card transportThg Bppacatusnriastiopr sbéatasdter anspanspagtimghani sm
and connection nmechanism The probe card transporting mechani smcan nove

s - 2 forwar d/BackRd N TRERBHIER t PEPCAEERBAI SHrROAREELRIt ABPPFBBESCar d

transporting nmechani smand a prober. The grobe card transporting nmechani sm
transports using a transporting mechanism, and a prober.

Patent Reference 1 (Jpn. Pat. Appln. KOKAI
Publication No. 6-236909 (claim 1)) discloses an

10 invention for changing probe cards automatically. A
stocker which stores a plurality of probe cards and an
apparatus which transports the probe cards are arranged
in a prober. The transporting apparatus transports the
probe cards from the stocker into a prober chamber.

15 According to the invention disclosed by Patent
Reference 1, the stocker and the probe card
transporting apparatus are arranged in the prober.

This increases the footprint, leading to high cost.
When one probe card is shared by some probers as well,

20 the probe card must be transferred to this other
prober.

In order to solve the above problems, the present
applicant proposed a probe card transporting apparatus
in Jpn. Pat. Appln. KOKAI Publication No. 2003-051519.

25 This probe card transporting apparatus has a probe card

transporting mechanism and connection mechanism.

The probe card transporting mechanism can move
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a probe card into the prober. The probe card 5 transporting nmechani sm
,Jurther has a carrying mechani sm and el evati ng mechanism Wen a probe card
.is to be transported into the prober, the carrying nechanismcarries it to
a card clanp nmechanismin the prober. After that, the el evating mechani sm
lifts the probe 10 card upward and attaches it to and detaches it fromthe
card clanp mechani sm Wen, however, the pgobe card transporting apparatus
attaches the probe card to and detaches it fromthe card clanp nmechani sm
the probe card nust be 15 kept parallel to the card clanp mechanism If the
floor surface ofomied/bhekpsphe cand E6RNSROLbH NEe ARRAL 8 USohSe ABRI pul at ed
is slightly tilted, the probe card transporting nmechani sm and probe card
are al so tiltedthdsprobestdtd thenppobeitqrdesRynoh Hedabl sréwe20 be
transferred to the card clanp nmechani sm snoothly. BRI EF SUMVARY OF THE

| NVENTI ON The pilesamtobhaveatd obr fmaspbeeingadechansohverahspeass one of the
above problens. It is an object of the present invention to propose a
transporting 23 recdkéi sardhlizto ctline aehdleee. at Theastobaecatddecr easi ng t he
footprint_of a prober, maintaining the parallel state of a |arge probe card
and head Dl at e FFRRFROTting meehweisnt funthperthag 2 heaprvbes caedhénishe
head pl ate snoothly, and attaching and detaching the probe card snmoothly; a
movabl e probe YU TTARPOIY i RYCAPPRTAL usVRRT Ny BEPPanspBRt i Agtereehani sm

and a prober. Addi tional objects and .advantages of the invention will be
set forth in tﬁ%Fae%%9?%ﬁ?oﬁn i o IR PRE: G TR PRHEY PEFRBRISBYi ous

fromthe descrifptj o e r by practice of the invention. The
obj ects and adJ%%%gg%% d%m?%egi%%%%t?g%mﬁd§g%%a?%%Tiﬁ%d£%$dpﬁ%b%5tained by

neans of i nstrumilAl Liies and sooblaall apsceatigul aEly polnLed out

herei nafter. According to a first aspec present inve there is

provi ded @ tr anspey by FECARAI 267 SORPL | 51 N0 208S8e + 2oALE SLe A PoECRgNT SM

arranged on 15 the base to be novable forwar ackwar a second arm

mechani sm ar r angest ofl e heé ¢isdn Bgm mechani smto be novabl e

forward/ backward, a pair of rotary bodies arranged at front and rear
portions, respectivellyenpfhohevérystharproeshearantransgodtesg bel t
extendi ng 20 between the pair of rotary bodies, and a first connection tool
whi ch connect s i endl esat bethes cthdepbase, cand oo sawdnde tacinest 1 on t ool
whi ch connects the endless belt to the second arm nechani sm (wherei n when
the endl ess bel%r% Fhi etREd cehrRiR Heeekart smbothesprohe @srdimest ane second
arn1necgﬁ?isns nove forward/ backward on_ the base). This transporting

mechani sm pr ef SRt Palohpt§sese the scard ¢lamp wmeehanismeondbf ntltéon of a
plurality of tr?iéé%'éﬁ%f@h@'éé’&hich the probe card transporting
apparatus is manipulated is slightly tilted, the probe
card transporting mechanism and probe card are also
tilted. As a result, the probe card may not be able to
20 be transferred to the card clamp mechanism smoothly.
BRIEF SUMMARY OF THE INVENTION
The present invention has been made to solve at
least one of the above problems. It is an object of
the present invention to propose a transporting
25 mechanism which can achieve at least one of decreasing

the footprint of a prober, maintaining the parallel

state of a large probe card and head plate in the



"a. A second arm nechani sm whi ch has a hol di ng nmechanismto hold a

wor k-t o-be-transported. 5 b. A first connection tool which connects the
.endl ess belt to the base on a prober side, and the second connection tool
whi ch connects the endless belt to a side of the second arm mechani sm whi ch
is opposite to the prober. 10 c. A transporting nechani smwhich has a
mechani smthat prevents the first arm nmecha&ni sm which has noved forward
fromthe base, fromtilting. According to a second aspect of the present
invention, there is provided a transporting apparatus 15 for transporting a

pr obe card t o/ fsoshér probefisp6otRhyStRE Bropy¥abhedt tyCkheantkangpkLi ng
mechani sm arranged above the truck to be able to separate from and cone

into contact wishootlelyr ugkd(aheathangpandi dagtaenhagi shei pebbdi bgra base

and an arm mechani sm which 20 is arranged on the base to be novabl e

forward/ backwes®)otllyl ratmaviighéngrokehaardntrenapoangegt hppprabescard

transported by the transporting nechani smat a predeterm ned position in

t he prober (theu$}m%taaﬁ¥gﬂ$h©rﬁt@§amE§hﬁbé$mg anflapgepdobarat | east one of

25 the bqie and prober), and a second aligning/fixing mechanismto align

and fix the base wi thddhBiPpatnhebppesber an adBantﬁQ§Stp§n§b@rﬂnﬁgnégparatus
| east one,or a conbi nation lurality of the

f bl
FEFIg&fngydc?gpflf§$b§\%%ﬁn %?FBnlﬂaﬁbﬁu¢%§FﬁbpﬁéEHaﬂhgﬁgmﬁPéﬁoﬁscoﬁﬁécts
the t k to th f t _al f whi ch al
and 1i xos tﬁe £ %%‘ret‘i“hgl Rerehisafs PRodoens uRSeERRPEhbe BEoreroRon
the t k . 10 | t
monber whi ch’ pul TR AR PP IR PPLh St FAORNERRAT" | el PpdRet as?'ﬂg

transporting we&@mm@wg %@Cfﬂvgﬁtf‘oﬁ%?a@éaiﬁgﬂ9§d| quer p' ate

having a first slide nechanismon a [ower sur reo the truck 15
havi ng aro upperoipt i e @M AMmEPRET o 8ULHIELULBRESOE t1LBeaHRPEEBL AL e BAYI NY a

second slide nmechani smon an upper surface thereof (the first slide
mechani sm bei ngpstt flabl £r by pbensegondt shédeineehani sn) .

According to a first aspect of the present
invention, there is provided a transporting mechanism
comprising a base, a first arm mechanism arranged on

15 the base to be movable forward/backward, a second arm
mechanism arranged on the first arm mechanism to be
movable forward/backward, a pair of rotary bodies
arranged at front and rear portions, respectively, of
the first arm mechanism, an endless belt extending

20 between the pair of rotary bodies, and a first
connection tool which connects the endless belt to the
base, and a second connection tool which connects the
endless belt to the second arm mechanism (wherein when
the endless belt is moved around the rotary bodies, the

25 first and second arm mechanisms move forward/backward

on the base).

This transporting mechanism preferably comprises



“h. The first and second slide nechani sns being 20 plate-Ilike nenbers, and
at |l east one surface of the plate-like nenber of each of the first and
_second slide nmechanisns being formed of a lowfriction material. i. The arm
mechani sm having a first arm mechani smwhi ch can nove forward/ backward on
t he base, and a 25 second arm nechani sm whi ch can nove forward/ backward on
the first armmechanism j. A nmechanisnTthét prevents the transporting -
6 nechanism which has noved forward fromthe truck, fromtilting.
According to a third aspect of the present invention, there is provided a

prober conpri sidy Peds Prahero €handsio {hawi &g @f%%’ﬁlﬁ@]ﬁﬂtfr@f apnopeni ng
which is forned in at |east one side surface of a side surface and upper

surface of the frlberirchanbes)g. a probe card transporting nmechani sm (which
| oads the probe card in and unloads it fromthe probe chanber 10 through

t he opening of the pzob®rsebantdezim meckhevsitiwglibodyaarsangeding an outer
side surface of the prober chanber to be novable vertically, a second

al i gni ng/ fi xi ngnetdears® it priovi dedl Wworkheodbeviramgpdodgd and transporting
mechani sm (the second aligning/ 15 fixing nechanismserving to align and
fix the tTansporting®mekh h¥§g1%@n%e%tb@@tﬁ@ﬁin@@l©bs¢©ﬂ@ﬁctﬁ the prober
chanber), and an e] evating body driving nmechani sm which vertically noves

t he el evating .e%i%elg‘? obRrEht FRFANPY 3 RIPRPE cobPRi swxd afye one 20 or
a plurality of the following k to 1.. k.. A _support nechani sm which supports
the transporti ngge(f’“%rbcﬁa%?% bR Bt v R ‘gmé%‘lﬂéstg‘%e%‘g%“a?%s 5?% and

[ ' h K ti hani whi ch t
The truck fo e 25 Banart chibfmes e SR RFahal Pahaioer nati v e it rd

al i gni ng/ fixing, ngehanj ich aligns in a horizontal direction and
fixes the probe card ﬁ%% ed by the transporting mechanism According to a

fourth aspect of thecpr;ﬁsﬁ‘ﬁén&ﬁc\!?f‘iﬁ&Qneél'?@ﬁfszhswﬂiQl‘{iH§Q1aamé@%gﬂgsﬂf
| oading a 5 probe card into a prober”in the prober having a probe
that prevents the first arm mechanism, which has moved
forward from the base, from tilting.
According to a second aspect of the present
invention, there is provided a transporting apparatus
15 for transporting a probe card to/from a prober,
comprising a movable truck, a transporting mechanism
arranged above the truck to be able to separate from
and come into contact with the truck (the transporting
mechanism including a base and an arm mechanism which
20 is arranged on the base to be movable forward/
backward), a first aligning mechanism to arrange the
probe card transported by the transporting mechanism at
a predetermined position in the prober (the first
aligning mechanism being arranged on at least one of
25 the base and prober), and a second aligning/fixing
mechanism to align and fix the base with and to the

prober.



“card transporting apparatus, conprising (a) placing the probe card on the
probe card transporting apparatus, (b) connecting the probe card
_transporting apparatus to the prober, (c) adjusting the height of the probe
card 10 to be transported by the probe card transporting apparatus to a

hei ght corresponding to the prober, and (d) | oading the probe card into the
prober with the probe card transporting-apparatus. BRI EF DESCRI PTI ON OF THE
SEVERAL VI EWs OF THE DRAW NG 15 The acconpanyi ng draw ngs, which are
incorporated in and constitute a part of the specification, illustrate
presently preferred efbodt rensso ot ihfeappyeatonprandrbUet Behpwi kBst he
general description given above and the detail ed description o? the 20
preferred enbodtneldsstgiomen duel ®vwometiwvet 1on expl ai plibel ptynetf pties of the
invention. FIG 1 is a side view schematically showi ng a probe card
transporting appaklavissnandl o pr ober according to one enbodi nent of the
present invention; 25 FIGS. 2A and 2B are schematic views showi ng the nmain
part of a transportitg Hechameéshion naelipebbeisdrdechanspor whihghappar at us.
shown in FIG 1, in which g FIG 2A is a side view of the sane, and
FIG 2B i3 a plPReew ofhe hersafet e cleie free®elow, FIG 3 is a partially
sectional view schematically showi ng.a position fixing nechanismin the
probe card 5 transpo?tifgtabparat LEtERSMALIXANE BechanEp, WRick alégRématic

view showi ng a stopper mechanismfor_a transporting nechanismjn the probe
card transportﬁﬂﬁgégﬁﬁﬁ%Iﬁges?ﬁﬁﬁﬁ??F?&%? ﬁ?g%$%%s yith %P%ea i 2w

schematically i . el i before the probe card
SOML ) éé‘ﬁad&%hgi&ﬁ %ﬂ ”EE?% ALgly,

transporting apparatus a prober shown in"FIG 1 are connected; FIG 6
is a side view schenptigglly;shew g thessEake honk capd
transporting apparatus and the probe? sﬁ%an %nnﬁT@?E%ggégﬁcgéggggeaﬁ 15

FIG 7 ijpa side ydew sehesdt 6l &y Showvs nghé hershabsrt Mgdhatehyi bgfore
the probe card transporting apparatus and the prober shown in FIG 1 are
al i gned; toward the truck.

g. The transporting mechanism being placed on a
lower plate, the lower plate having a first slide
mechanism on a lower surface thereof, and the truck

15 having an upper plate on an upper surface thereof, the
upper plate having a second slide mechanism on an upper
surface thereof (the first élide mechanism being
slidable on the second slide mechanism).

h. The first and second slide mechanisms being

20 plate-like members, and at least one surface of the
plate-like member of each of the first and second slide
mechanisms being formed of a low-friction material.

1. The arm mechanism having a first arm mechanism
which can move forward/backward on the base, and a

25 second arm mechanism which can move forward/backward on

the first arm mechanism.

j. A mechanism that prevents the transporting



"FIG 8 is a side view schematically showing the state inmediately before
the transporting nechanismin 20 the probe card transporting apparatus and
the prober shown in FIG 1 are fixed; FIG 9 is a side view schematically
showi ng the state wherein the transporting nechanismin the probe card
transporting apparatus and the prober shown in 25 FIG 1 are fixed; FIG 10
is a side view schematically show ng the sfate wherein the probe card is to
be loaded in the _ g _ prober through the transporting nmechanismin the
probe card transporting apparatus shown in FIG 1; FIG 11 is a side view

schematical |y shewwdh dthe whatle MOSrebRed NEopiobg €266 tBet rhexat kaghed to
the 5 prober through the transporting nechanismin the probe card

transporting appartimg. shown in FIG 1; FIG 12 is a side view
schematically showi ng a probe card transporting apparatus and a prober
accordi ng to anot herAepbodingntooé thiergrespattl6fi bizenpresenitn a state

i mredi ately before a probe card is to be transported to the prober through
a transporting HeeeRpiem Fere1Bsigravideed &ipwobehemanprablygshowi ng the
state wherein the probe card is |oaded in the prober 15 through the
transport? ng mRMPEEFRIRPEE PrOBENGar dP¥PRRsperEi AgdapparBEBEnNghown in

FIG 12; and FIG ,6 14 js a side view schematically show ng the i
which 1s formed in at least one side surface of a side

surface and upper surface of the prober chamber), a
probe card transporting mechanism (which loads the
probe card in and unloads it from the probe chamber
10 through the opening of the prober chamber), an
elevating body arranged on an outer side surface of
the prober chamber to be movable vertically, a second
aligning/fixing mechanism provided to the elevating
body and transporting mechanism (the second aligning/
15 fixing mechanism serving to align and fix the
transporting mechanism at a predetermined position in
the pfober chamber), and an elevating body driving
mechanism which vertically moves the elevating body.
This prober preferably further comprises any one
20 or a plurality of the following k to 1.

k. A support mechanism which supports the
transporting mechanism above a truck to be able to
separate from and come into contact with the truck, and
a connecting mechanism which connects the truck to the

25 prober chamber.
1. The prober chamber having a third aligning/

fixing mechanism which aligns in a horizontal direction



“state wherein the tilt of the transporting nmechanismshown in FIG 12 is
prevented. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Mode of Enbodi nent of
“the Invention The present invention will be described by way of the

enbodi nents shown in FIGS. 1 to 14. A probe card transporting apparatus 10
according 25 to this enbodinent has a truck 11 and transporting nechani sm
12, as shown in, e.g., FIG 1. The truck 11 can nove on a floor surface G
freely. The transporting - 10 nechanism 12 is arranged above the truck
11 to be able to separate fromand cone into contact with it. The

transporting nmeohant sked2thée apspee t Sand pPlobgegaby thbet vesspbheihguck 11
and a prober 100. The prober 100 5 has a prober chanber 101, a head plate
102, and the prrobehazmismC. The prober chanber 101 tests the electrica
characteristics of an object to be tested (e.g., a sem conductor wafer (to
be referred to as a Aeabedingietei aafoerih bgpastngft hbeppobeenard C. The 10
head plate 102 fornms the upper surface of the prober chanber 101. The probe
card Cis fixedrerhoheathprat &s 1Ppovided ranspbredngf mbehdhngni 12
unl oads the probe card C fromand loads it in the prober chanber 101
through ah operRFRPACAA ¢ ot hed #nPIPReHr PekhesPEPARBRaTHNY FhBTARAd pl ate
102 has a probe card_ hol der 102B, and tEe probe card C has a gluralitg of
bigi :

posi ti oni ng hol%%%QOE%fn%ﬁ%r T BBe?RB7 67 hof defTB2E° had A2 FiRg bRegui de
pine 1024 The GHbse olps d02A3erueaLo- 2041 eLiably. rount Ll probe card ¢
A Sha0e 1018 WOl Cam B neLIeg bOrk 100k, AOLBELAGH, L REELLEnEo
Wil e the el ectypdes Obet he (WAl 2853061 REOPRSE feifBEOYR tReFbfondlratgr med
on the | ower surface of the probe” card
10 to be transported by the probe card transporting
apparatus to a height corresponding to the prober, and
(d) loading the probe card into the prober with the
probe card transporting apparatus.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
15 The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate presently preferred embodiments of the
invention, and together with the general description
given above and the detailed description of the
20 preferred embodiments given below, serve to explain the
principles of the invention.
FIG. 1 is a side view schematically showing a
probe card transporting apparatus and a prober
according to one embodiment of the present invention;
25 FIGS. 2A and 2B are schematic views showing the
main part of a transporting mechanism in the probe card

transporting apparatus shown in FIG. 1, in which



“- 11 C are in contact with each other, the electrical characteristics of
the wafer are tested. When the transporting nechanism 12 is to unload the
_probe card Cfromand load it in the prober chanber 5 101, a first
connecti ng mechani sm 130 connects the probe card transporting apparatus 10
to the prober 100. As shown in FIG 1, the first connecting nmechani sm 130
has at | east one connection tool 31 (e.~g.8 a“square ring-like structure),
a driving portion 32, and a 10 second connecting nmechani sm 34. The driving
portion 32 swi ngs the connection tool 31 vertically. The second connecting
mechani sm 34 c@EDECI2A tihe LArd Mdgrios téd O sditk A dvedi Prd at2pni Handl e 33.
The connection. tool 31 incorporates a |link nechani smand cyli nder

mechani sm 15 Aslashomirew rofFltGe lsanides s afube dmsieot i ng mechani sm 34 has a
coil spring 35 and link 36. The coil spring 35 is connected to a rod 32A of
the cylinder nmechaniBky of3the arpathiapbytsent BenalheiewnkcBémasicahhgct ed
to the coil spring 35. The manipul ation handle 33 is 20 | ocked when it is
pul | ed upward fShsiie astRasl shownt iy aeahan 3oty ht et Pstleancatde
driving portion 32 has a coil spring which bjases the connection tool 31
downwar d.> As sHAATSRP BT BPRMeE-IheSivibetn 105 antl probe card
transporting apparahﬁﬁ 10, t hat have been 25.connected to each other are

di sconnected, the cdnnect? of tdoFCRANT 1T ¥ BV etPPVORFt AeShEPPShnt al state

to the tilted e by the spring force of the -, 12 .coil spri.ng 35. The
_probert;OO has%%gégﬁﬁﬁ%%iééfrﬁrFéép?%%ﬁEﬁQQLﬁ??ﬁﬁ?%ﬁT ot %?% l?i%? R

connecting mechan ﬁ?gﬁ@ I gﬁﬂg; o on, {00 : power
recei ving portion C}SI a | %ﬁﬁrﬁ%e onf?%%gé%%tﬂgﬁﬁéébelbf the truck 11.

A pover supply portipig||8b;is, as{a09edePNsthenkf 08L1 8Yr ERSE1/E the prober
100. When the truck 11 and prober 100 are connected, the power “receiVving

portion 1d Ba | sst&tctimmad 13t £0PNSEt Sk tehd her HOMEEa SHPPLIN PO EE ORg| | BD.
Hence, 10 when the switch of the probe card transporting apparatus 10 is
operated, an elapiatgdahyd diheipugolee hetndwrn {h oFbe. desgré besnhateed; and
the Ii ke provided on the prober 100 can be driven. Wen the mani pul ation
handl e 33 is pull ed thward 15 4reni¢ heiswasehshathcahl Fl Shodinyhehseecond
connecting mechani sm 34 and driving portion 32 nove the connection tool 31
upwar d. The corfifects ohavin he Hearobrscany etr aipvpe dt i1y sapparatusoandct i on
pin 37 of the prober 100. The elastic coil spring 35 draws the connection
tool 20 31, to E¥hixIPeheshmmekti bt oblasa ernedh®@tti on pin 37

reliably.  On the |ef nd,rjght (a.direction perpendicular to the surface
of the Steet of the %?%mﬁ%gﬁg %h@er+§Y ZoRRBRLL AgL MECARANLAT 18D

100, °respact 1 veTs ST b Se i RReer S ad TS Fet hbOPEAF Rb For co o

100, respectively. The projec g nenbers a
the connection éﬁﬁﬂréﬂus arid lhe prober shown in FIG. 1 are aligned;

FIG. 8 is a side view schematically showing the

state immediately before the transporting mechanism in
20 the probe card transporting apparatus and the prober
shown in FIG. 1 are fixed;

FIG. 9 is a side view schematically showing the
state wherein the transporting mechanism in the probe
card transporting apparatus and the prober shown in

25 FIG. 1 are fixed;
FIG. 10 is a side view schematically showing the

state wherein the probe card is to be loaded in the



“As shown in FIG 1 and FIGS. 2A and 2B, the transporting nmechani sm 12 can
have an arm nechani sm 14 whi ch noves forward/ backward on a base 13. The
_base 13 can be arranged above the truck 11 to be able to 5 separate from
and conme into contact with it. The arm nmechani sm 14 can have first and
second arnms 15 and 16. The first arm 15 noves forward/ backward on the base
13 in the back-and-forth direction. The-seBond arm 16 noves

forward/ backward on the first arm 15 in the 10 back-and-forth direction.
The probe card Cis placed on the second arm 16. When a handl e 15A attached
to the rear end,edpdhechidisdh arme 1orhSspEPt D ahedhat henar m prREN3ALSM 14
can be noved forward/ backward. As shown in Fl 1, the first arm 15 noves
forward/ 15 backawed dtodndper base dppadheusesiongn aim 6cmyes

forward/ backward on the first arm 15. A nmechani smthat snpothes these

f orwar d/ backwar d novEbR@nt 1isiprefsidbl yipwowtdedatFoaleyashbeing pher of

|l eft and right guide rails 15B and a pair of left and right guide rails 15C
20 can be att achieaite gvhéree ppehe apdobevweargui § acesberaspachedety, thé the
first arm15. Alternatively, in place of the guide rails, a lowfriction
plate, a beari rRFARNAFHEPHIRNCRE rt heasPert Heg Haeckan i smnagnbhe coEbbat i ng
mechani sm or the |ike can be enployed. 25 The guide rails 15B and 15C
engage with gui R FerRRSPABRA AR EARAT2E8e Fhewn 130 aFfGehéd to the | ower
surface of the secon r 6, and to .the, base ectively. A
plurality of nechanlgﬁé ?L% gﬁFQE ﬁ?ﬁ@)sﬁéEWFBFCﬁﬁiﬁlﬁBOﬁHQgpFobe card

C are preferabl surface of _the second arm 16. The

h
gui de pins 15D %]f%‘%/gn% (?dg{]?\rtés%?% %a?]aprtr?ﬁu% 30 FeRTAPFECti on. As

;B?rgyg? Eggsand (g pre era ﬁ$g§5ﬁ$§ta??ac%ggs%gsgﬁglFimé? gu}face
of the fig st armaéqtlw@ PEA M5 Oétéeéaiﬁ{tn@@gé€él%7)§éf‘8flelg ot %Pﬁt 17C

arranged inside the pair of guide rails 15C (FlI An end ess

can be wound arpsngo tihe prhheysridd a@dtﬁaBprJB@reﬂﬁfeﬁéhbslt 17Cis
connected to the base 13 and second arm 16 through first and second

connecti on t ool srdgpantidGBreclespesht vel y. The 15 first connection tool
18A can be fixed to the front end portion of the base 13, and the second
connection tool 18B E&a@.be3figed sddehwiewaschadapdchilbdp ehowlhagsehend arm
16 The second connection tool 18B extends through
state wherein the probe card is loaded in the prober
15 through the transporting mechanism in the probe card
transporting apparatus shown in FIG. 12; and
FIG. 14 is a side view schematically showing the
state wherein the tilt of the transporting mechanism
shown in FIG. 12 is prevented.
20 DETAILED DESCRIPTION OF THE INVENTION
Mode of Embodiment of the Invention
The present invention will be described by way of
the embodiments shown in FIGS. 1 to 14.
A probe card transporting apparatus 10 according
25 to this embodiment has a truck 11 and transporting

mechanism 12, as shown in, e.g., FIG. 1. The truck 11

can move on a floor surface G freely. The transporting



“an elongated hole 15E of the first arm15. The 20 elongated hole 15E is
formed in the first arm15 in the back-and-forth direction. The second
~connection tool 18B connects the second arm 16 and endl ess belt 17C. The

| ength of the el ongated hole 15E of the first arm 15 can be set to
correspond to the noving distance of 25 the second arm 16. Upon
mani pul ati on of the handle 15A, when tie fi% st~ arm 15 noves
forwar d/ backward, the endl ess belt - 15 17C connected to the first
connection tool 18A also noves for the sane di stance. The second arm 16
moves forwar d/ heedkvetismwn 2 hies farsdngedn diSovd tihe sauekdirecdips &plet he
sane di stance. Consequently; the 5 second arm 16 connected to the second
connecti on tooltd 8pavese fromaralidackwar thom ¢thretbasewiBhatta speed tw ce
that of the first arm15 for a distance twice that of the first arm 15.

Al ternatively, trengrirtiotg fmechamhein rbart pahspystd7A pndbd 78aaddCt he

endl ess belt 10 17C may be arranged on the upper surface of the first arm
15. As shown i rPeiwzen  the |foueek pl htan@oa caroher at P @ngethenprpeet ohe?

surface of the base 13 through an elastic nenber 19 such as rubber. The
| ower plate 20 B3 APTRRAF £33MRRT st PHe mebpadivhite. 182, andokbact plate,

b i hani i b i hani ti | opat | hani

The 11 be Lo bETEISI 12 o aoliE Frreet CONTRNET prat e ohEF OFRaS Lor) 21 on

its | f T i 1 . 20 buf f nb

Lhat  abeor bs | NPRET R At SMET L PELCT AL ph  RAERECEanPEnt 25 PAnds. on

the truck 11, ang. FPQ&tséﬁ§€§ﬂ§ﬁhéﬁ§f&£Pgrf&98rbé“£éf8§f$%“@8”a hgitruck
pl ate opp a I

11 noves. The first ‘contact ose second’s e nmechani sm (e.

g., a contact phglger Dedsi Lot SBFNAYY SHL 1Ak REALH8 TEGAANES M THBINELI C

floating mechanism or the Iitked to be referfed to as a "second cont act

pl ate” hereinafigqqd platieehesho the H%B@f surfd€e SHrtBeeppbpkbhe truck
11. Each of the contact plates 21A and 21B can be forned of a lowfriction

material (e.g.,cleddtydene0l et refid uorolde c&sdnd havingea toewtheehéhai ent of
friction. The transporting nmechanism 12 5 can separate fromand cone into
contact with thelateick021 &fhe¢ hierdwsipdat yngf mébieahi sst 12ndnseedadthent act
pl ates 21A and 21B. For exanple, the transporting nmechanism 12 is fixed at
a predet er mi nedpIse t Gapd dﬁn'fplh@ntmréquadﬁyi’a posthe oproébginghambhani sm 22
shown in 10 FIG 1. The position fixin? mechani sm 22 Erevents t he
transporting methanFRBRRUSh faReReriragl PEdnfereedr Liekthe BEPPAY
transportation. Th osjtjon fixing mechani sm 22 can have first and second
al i gni ngf ixingc%%ﬁﬁgﬁiL@L'ZZA and 22B, and

The head plate 102 has a probe card holder 102B,
and the probe card C has a plurality of positioning
holes 102C. The probe card holder 102B has a plurality
of guide pins 102A. The guide pins 102A serve to

20 reliably mount the probe card C transported by
the transporting mechanism 12 on the probe card
holder 102B.

A stage 101B which can move in the horizontal and
vertical directions 1is arranged in the prober chamber

25 101. A wafer is placed on the stage. While the
electrodes of the wafer and probes C’ (shown in

FIG. 11) formed on the lower surface of the probe card



~ 15 a connecting nechani sm 22C, as shown in FIG 1. The first

al i gning/fixing nmechani sm 22A is arranged at substantially the center of
_the lower plate 20, and fits on the second aligning/fixing nmechani sm 22B.
The connecting nechani sm 22C connects the second 20 aligning/fixing
mechani sm 22B and mani pul ati on handl e 33. Wen the probe card transporting
apparatus 10 is connected to the prober 100, the manipul ation handle 33 is
pul | ed upward countercl ockwi se fromthe position shown in FIG 1. By this
mani pul ati on, the second 25 aligning/fixing mechani sm 22B di sengages from
the first aligrd ngtd i i ngomecdians st 224cH he ohigh, t fiee CONBEELLBgL MEChaNi sm
22C, so that the transporting mechanism 12 - 17 is released fromthe
truck 11. In thimesdater;idtiecsd rahspos twafeneshantsgrd@. can slide on the
truck 11 in the horizontal direction through the first and second contact

pl ates 21A and 21B. When th«i bpandpostinanspohanngmni2haai §m t@lordt he
truck 11, the mani pulation handle 33 is rotated clockwi se fromthe
pul | ed-up posi thilm, Preke | sa¥e@st of et and hkoadi it alnpbl¢t poabeThehamber
aligning/fixing mechanism 22B fits in the aligning/fixing mechani sm 22A, so
that the 20 trahSbord i b Hectrieat 19 i BeshadsBnl $hecoriertalthe g 3
shows the practical structure of the position fixing nmechani sm 22. shown

As
in FIG 3, the Po¥%iondi ¥ HSReEhN SFPDBTAETS hhO ot e hEne | PEPPERALE8cond
i gni ng/ fi xi hani d 22B, .t he. 15 {i han] 2C,
o Loni gl {1 X DS o 228 28 o1 Lo, ggOneckl I RS eTL o
lurality of coj i  bet k 11

Dl ato 20 The cit 2, T2 8En g POBEELEEL 08 HBED AT (4 8T X ResBlrtnort i ng

mechani sm towrﬁiﬁ@eu?]@er@é@a@@&fep,O_sétMm%&ﬁ&&;&gkgél- affe,four coil

springs 23 can be arranged radially in directrons o u sfantlaﬁly 90 from

each othey abouieddiedrebeiereenPonbehonias the C@Héearﬂbﬁgrg&@t%ﬁesz
position is where the position of the first aligning/fixing 25 mechani sm
22A of the transpdids ngheechanéstid? ool helt voekidd1sybst anki skkynd
coincides with the position of the second aligning/fixing mechani sm 22B of
t he truck - 1&onindctigg shemmaniskl 8 Sontbetéi thé drighhggbbrkiog 32
mechani sm 22A can have recesses 22Aa and t hrough hol es 22Ab. The recesses
22Aa are coni cadny & oraetoihathen|baedlsubBaceTbe chenéctsonakipghi Ag/fi xi ng
mechani sm 5 22A. The through holes 22Ab extend fromthe conical recesses
22Aa toward t helR@PErOEyEeace binkheeghanisn| ppdi aglindehgnAEBRBABEM 22A.
The first_aligning/ fixing mechanism 22A can be arranged to cover the front
and reartporti S VOV ReI T olikF - pt at BR20SeRRISEEBRACESNY| NgRPAGLEMXPAg

mechani sm 22B can_have a. pair. of ont .and re pi 22Ba.and_a_support
nmenber 22Bb. Thea%i%scﬁﬁhas%§%%%d£%h?%ﬂg l?&eggron?ﬁgnﬁo?éafpfﬁpgug hol es

22 o TR 5L GUMABLERLI LY Aoechan ST 228 cIRSUBREL NTRRS oFact
cylinder 22F, link 22G/iRY! b&¥t 284 3and ©4a1 RgnReby 221-odRBcted to
the coil spring 35. The manipulation handle 33 is
20 locked when it is pulled upward from the state shown in
FIG. 1. Although not shown, the driving portion 32 has
a coil spring which biases the connection tool 31
downward. As shown in FIG. 1, when the prober 100 and
probe card transporting apparatus 10 that have been
25 connected to each other are disconnected, the

connection tool 31 is restored from the horizontal

state to the tilted state by the spring force of the



“rod 22E depends downward from the support nmenber 22Bb of the second

al i gning/fixing nmechani sm 22B. The cylinder 22F guides the rod 22E in the
vertical 20 direction. The link 22Gis connected to the rod 22E, projecting
“downwar d through the cylinder 22F, through a pin 22G. The pulley 22H is
connected to the link 22G through a pin 22Gd. The timng belt 221 extends
bet ween the pulley 22H and the pulley (notl2shown) of 25 the nani pul ati on
handl e 33. Wen the nmanipulation handle 33 is rotated countercl ockwi se, the
pul l ey 22H rotates - 19 countercl ockwi se through the timng belt 221 as
i ndi cated by anqrnr apdids3s3) . Bue gdde s1aetadd on, cdhee P isn 2282 ©f the
second aligning/fixing nmechani sm 22B di sengage fromthe first

al i gni ng/ fi xi ng(demt@t My 224kt ConseieM tyt ddendd@irspanddign d@ehani sm
12 is released fromthe truck 11. When the mani pul ation handle 33 is
rotated cl ockwils®)) tdveryssysor?Beay ofo tiiee semoansktal signiagl f3Xi ng mechani sm
22B fit in the first aligning/fixing nmechani sm 22A, so that the
transporting 10 necharpemi2récseivived porthent iRk 14.arnamapeédnéngthe
mechani sm 40 (41, 42) can be provided to the probe card transporting
apparatu® 10 arfr @rtobeirfaore of tidre st Waphekl i ngh eeWeni SWPHBY rorkkeRs the
probe card transporting apparatus 10 and prober 100, 15 the aligning
mechani sm 40 al’ Iheth T N Qreciie By, SWREr e i ghi e iREPMRRT sm 40 has

R
t plat B di d f t f d ti f th
over surface ct0ne TASD T4 GeiChouh THIAEEEAr TG SHROSTIBTAES 138 has
I lit f . 9., . fth .20 only t h in FIG [
pr oj ecti ont 41, Ui ehdagra T ekt LR R o e abt bw the
openi ng 101A<ﬁcég%%%%32ﬁgéc Lrd 9L u%agyi%%%¥£Q { SS ﬁ%%engage

wi th the correspon gr ng projecti Support’ bo ? 3 can be

attached g o 25 &, ot s e &RCer Of nd NS DHODLL rGhapbRLpdPLing pair of left
and right guide rails 103A can be attached to the support body 103. An

el evating body dfatst@d teehed dPeratedD ah hel g deng abdbsy 183471 hgough
engagi ng nmenbers 104A. The el evati ng body 104 noves upward/ downward al ong

t he gui de rail snd€l3fnidhe(pd wal déycoibé@. lgter} hire) tieagagkagprecedsds 42
are arranged on the el evating body 5 104. The engagi ng recesses 42 can have
a shape such asormanthevereleer t10@ncge, bandrivent ed cone, or the |like. The
engagi ng portions of the engaging projections 41 can be forned as, e.g.,
coni cal projections.WTee thgagingrpbetionshandipedengagbngledcepwasds?2 can
be 10 forned as_conical recesses. Assune_that the engagi ng projections 41
and engddgi ng rebedsehasrale thpiealnshipesl  Evd FECond €PBBRCELRFace G

is sonewhat tilted, the probe card, transportin paratus 10 and prober 100
can be reIiabIym%%ﬁﬁﬁbﬂnwé?ha%gcﬁrth%g 9§50 n$§ ?BEShFQeaF?BH?EBl?He
probe card transpoyti atus, 10 with the prober_100, Lxin

mechani sm 50 cgﬁg%% #E??ﬁ@%géfov?%%dc¥%n?ﬁ%l%?o%%?flaﬁ,Qggégﬁ%ﬁnmgﬁeglG. 1

Alter alignmentyyidhyt Becpr ohetnd 000h3e BELORT BBdl. 3hNes LxEng gBEhanhsM 20

50 fixes the probe card transporting apparatus 10 and pr e
aligning them rehéabl ystforcexampbeinghesf dxhng FRehaphaBrElosaBcbave a

pair of left and
20 31, to connect the connection tool 31 and connection
pin 37 reliably. On the left and right (a direction
perpendicular to the surface of the sheet of the
drawing) of the first connecting mechanism 130,
projecting members (not shown) are provided to the
25 truck 11 and prober 100, respectively. The projecting

members act against the drawing force of the connection

tool 31.



“right driving nechanisnms (e.g.., air cylinders) 51, plate-Iike engaging

el emrents 52, and L-shaped 25 to-be-engaged el enents 53, as shown in FIG 1
The air cylinders 51 are arranged on the el evating body 104 between the
“upper and | ower engagi ng recesses 42. The - 21 engaging elenents 52 are
horizontally attached to the distal ends of piston rods 51A of the air
cylinders 51. The to-be-engaged el ements 33 are attached to the support

pl ate 13B such that the engaging elenents 52 5 engage with them The
cylinder rods 51A can be rotated forward and backward by rotating

mechani sms 51B. A case stwdrei in ties probengardcs r arspondi pg, apparatus 10 is
to be fixed to the prober 100 will be described. While the piston rods 51A
of the fixing Irarexdrartiisy 5k cran iext etlechn theverabeaxarme thamsgor 1 4 ng
apparatus 10 approaches the prober 100. Wen the to-be-engaged el ements 53
reach deep i nt ovhtieh evgeeg itp wYaembitaciBPard hen endaapeigl @1 enBme sb&@erbBat e
through a rotary driving mechanism Thus, the engaging el enents 15 52 and

t 0- be- engaged dlaanerft SBIGRFAGPANS Hhachrathell Whepetdelai®ocylinders 51
retract the piston rods 51A, the transporting nmechanism 12 is pulled toward
the prober 100 SSRRfE thomempdi i BrEht SO Ghd B bet engBlyed2Blenent s
53, and is fixed to the 20 prober 100,, An el eyating body drjvin chani sm
(e.g., an air GATHRIET 60t GAP RAYE rahged ¥R W?%de?%@%t}%galg‘ég& 104, as
shown in FIG The air cylinder 60 is attached to the | ower porti of

t he prober cha#&ﬁ TS ¢ iW%y?ﬁsﬁ%ﬁW?{éykﬁF¥%%¥%g°%pgg%h a%?eggting
body 104 can b ]pqﬁgg i 1 o) i st r efring to
FIG 1, refereﬁice nurreBr/a:clrﬁ ﬁxﬁﬁd%%% es&w?éggmﬁ)é hﬁ%l%g%f? %C%g% {‘% t he rear

end of the trugldds f@ﬁa%f@é@{wmd&xtﬁ% hapdle %:_% ?S‘diﬂoﬁﬁ‘é the probe

card transporting apparatus 10 by pushing it. Swmtches (not shown) for
driving itche el ayadithdl fortn | ddescBlogan g Sppbhachgdqte thephandhe 11A

The air cylinder 60 can be driven by operating these switches.” As shown in
FIG 4, a stoppi theshssdsid Armhl €0 rigigeth ad esah@r a1 sa mpyeseRédotot he arm
mechani sm 14 can be arranged on the base 13 of the transporting 10
mechani sm 12. Ashshoyar iendrldEX he t herst opper 1 frechanasipidDahagd, abhabut ti ng
menber 71, first rod 72, and first and second cylinders 73 and 76. The
abutting nenberamd mdihanigmi htcahebprobeed 100rwahed/packvardd 72shas t he
abutting nenber 71 at its distal end. The 15 first cylinder 73 guides the
rod 72 in the hBrewdntal FHGr ekt i Uhe ThesserBRdleypeveer L7eWaEdl i cal |y

gui des a rod 7ﬁa§rraqg§d verticallg. The second rod 75 is _pin-connected to
the proxXital eRRPHITOPRDIERFHLIFEst3rod 72, SBXPRAIRRY tArBAYRSt he

cylinder 73, thEQual &80 kii¥ad £hl' BPOSc 720" ! O FPReQahEn LB end
| smoothes these forward/backward movement is preferably

provided. For example, a pair of left and right guide
rails 15B and a pair of left and right guide rails 15C

20 can be attached to the upper and lower surfaces,
respectively, of the first arm 15. Alternatively, in
place of the guide rails, a low-friction plate, a
bearing mechanism, an air bearing mechanism, a magnetic
floating mechanism, or the like can be employed.

25 The guide rails 15B and 15C engage with guide

members 16A and 13A (see FIG. 1) attached to the lower

surface of the second arm 16 and to the base 13,



“the first rod 72. A spring coil 77 is elastically interposed between the
flange 72A and first cylinder 73. The distal end portion of the second rod
75 projecting fromthe upper end of the second cylinder 76 25 engages with
"a |l ocking menber 78 attached to the first arm 15. The distal end of the
second rod 75 regulates the first arm 15 from poppi ng up fromthe base 13.
- 23 Assune that the abutting nenber 7l df4 t he stopper nechani sm 70 abuts
agai nst -the prober 100 and that the first rod 72 is pushed backward agai nst
the biasing force of the spring coil 77. Then, the second rod 75 5 foll ows
the second cylipdased6i$O1 POVen AOWWERT th BYo £ NRe b ki s g@?g§?08@9dé0d 75
di sengages fromthe | ocking nenber 78 of the first arm 15 and reéel eases the

arm mechani sm 1gifdp)15Theisy HdEd afign ves hendisen ddrd @)aﬁ@n?ﬂ@f@réﬁlyﬂr d. 10
The operation will be described. (a) The probe card Cis placed on the

transporting nexiwemged 12, fise i mopent edrbycancartioav s@cdhd atm () The
operator holds the handle 11A of the truck 11, and pushes the probe card
transporting aphae agwsdd Opilrss t bShovkwaystiotdietlie gptolseirfacé ©f ia a
predet erm ned prober 100. (c) As shown in FIG 5, the connection tool 31 of
t he connexting FEEdRANEERESOL¢R. positioned i nmredi ately under the connection
pin 37 of the prober_100. 20 (d) The operator lifts the mani pul ati on handl e
33 upward fromthe |bfefhewd posFEFdn dRodRdi ABFI & Pa8ixsofndreateanty an

arrow Ain FIG 6. Thus, tﬂg i nk gG rotatef countercl ockwi se, as indicated
by an arrow B, BRF pEPFRTYHROLLEF §pr¥ng BELLaWe) df 74i ACpblBi 8Re32 25

i th t] tool 31 d t it in the hori | ition.
The connect i on § oot oot R ERERETREY canhetiTantpi Hha7ier St neChrater So0.
Thus, the = - 2o Pepber capd fEansporting, apparslus, 1 andspyoker 400 are
al so roughly alighed wih each other. Tn this sTa &Y The éngagi ng

O rougn'y @ . f te, Jagi
proj ectiqns gl eRgagl NGy £ £6§S e§?ﬁ§d8 tﬂ@e%§££985”§$%§86f9%25‘f@care

positionally displaced 5 fromeach other, as shown in At this
tinme, upon hand{ergnni pul ahh osndl8gs cwanect 10JcARCBAN:SThE25r 8inkiNehe

position fixing nmechanism 22 rotates countercl ockw se, as indicated by

pulleys 17A and 17B. The endless belt 17C is connected
to the base 13 and second arm 16 through first and
second connection tools 18A and 18B, respectively. The

15 first connection tool 18A can be fixed to the front end
portion of the base 13, and the second connection tool
18B can be fixed to the rear end portion of the second
arm 16. The second connection tool 18B extends through
an elongated hole 15E of the first arm 15. The

20 elongated hole 15E is formed in the first arm 15 in the
back-and-forth direction. The second connection tool
18B connects the second arm 16 and endless belt 17C.
The length of the elongated hole 15E of the first arm
15 can be set to correspond to the moving distance of

25 the second arm 16.

Upon manipulation of the handle 15A, when the

first arm 15 moves forward/backward, the endless belt



-an arrow C. The second aligning/fixing nmechanism 22B 10 (FIG 1) di sengages
fromthe first aligning/fixing nmechanism 22A, and rel eases the transporting
mechani sm 12 fromthe truck 11. (f) As shown in FIG 7, the operator pulls
“up the mani pul ation handle 33 conpletely, so that the link 36 15 rotates
further counterclockw se. The coil spring 35 and the |ink mechani sm (32a)
of the driving portion 32 draw the conmectlion-tool 31 into the driving
portion 32. As shown in FIG 7, the truck 11 of the probe card transporting
apparatus 10 is fixed to the prober 100. 20 (g) The operator |ocks the

mani pul ation handt e-cihedted eftagi N19f PF Of ecdhwast Adn ofodhe1 @hi gnkHg
mechani sm 40 fit in the engagi ng recesses 42 hal fway, as shown in FIG 7.
(h) As shown i mduds flor Wien ddiee midtpathéd i oS SHedshe B8ni s6publred up
conpletely, the engaging elenments 52 of the fixing nmechanism 50 are | ocated
bel ow t he t 0- befeangagbtbatlemnend oib3the £i285t {1 Vheimithéssaetect ed t hat
the truck 11 is fixed to the prober 100, the rotary driving nmechanism51B
of the fixing rebictegiiism 500y otk esanded bdigayiag eleneeqeseBRlyhr bgh t he

pi ston rods 51A, as indicated by an 5 arrow Ain FIG 8. The engagi ng

el ement s 52 endiREOW t3N hib tereelrged Ehengatend3corpgcithenateol
cylinders 51 retract the piston_rods 51A, and draw the transportin
mechani sm 12 r 8RS 1R aTddeaivasd tfe probersach3 ak FnﬁP%@ged by an

10 BinFIG 8. At this ti the tr rting,mechani 12 and truck
11 are in cont dST {HURCH GUMbr  HFTDUGHOt he F7F ot Gha-eRCra oht act

pl ates 21A andt%#ghpgﬁiqﬁkt%§%§%ngémc9 ffi%%@”%ﬁa Ii%iict'ﬁﬁiggg%i?fbagn

transporting ne can nmove on 1he ruc %o

Lhe piston rodseaddt apey LELIAGkEM COUPL #heka 1 g4t £AOSDRGILDG gEEpani sm

12, the engagi ng projections nd" engagi ng recesses
10 17C may be arranged on the upper surface of the first
arm 15.

As shown in FIG. 1, a lower plate 20 can be
arranged on the lower surface of the base 13 through an
elastic member 19 such as rubber. The lower plate 20

15 can have a first slide mechanism (e.g., a contact
plate, bearing mechanism, air bearing mechanism,
maghetic floating mechanism, or the like; to be
referred to as a "first contact plate" hereinafter) 21A
on its lower surface. The elastic member 19 can serve

20 as a buffer member that absorbs impact generated when
the transporting mechanism 12 lands on the truck'll,
and impact received from the floor surface G when the
truck 11 moves. The first contact plate 21A opposes a
second slide mechanism (e.g., a contact plate, bearing

25 mechanism, air bearing mechanism, magnetic floating
mechanism, or the like; to be referred to as a "second

contact plate” hereinafter) 21B attached to the upper



*aligning mechani sm 40 which have been in the state 20 shown in FIG 8
engage with each other conpletely, as indicated by arrows in FIG 9. By

t hi s engagenent, the transporting nmechanism 12 and prober 100 are ali gned,
“and the transporting nechanism 12 is fixed to the prober 100. 25 (1) Wen

t he engaging projections 41 and engagi ng recesses 42 of the aligning
mechani sm 40 are to engage with each otheld® as shown in FIG 9, the
transporting - 26 nmechanism12 lifts the el evating body 104 upward al ong
the guide rails 103A by a distance corresponding to the positional

di spl acenent behuweeird her eNgagiAgGPrioj eCctEans i and ehgegngp1LEesses 42.
Consequently, 5 the elevating body 104 floats fromthe piston rod 61 of the
air cylinder 6Q1A rartdhiBA RKassm ddhefamud o) arelderf rilctoford heaisé opper
mechani sm 70 shown in FIG 4 abuts against the elevating body 104 and is
pushed backwar dle . Tthe seEdunicered ety diluansde heesietiorthcing netow6 to 10
move downward, and disengages fromthe | ocking nmenber 78. Thus, the arm
mechani sm 14 (xs)eﬁfslcrﬂeerﬁasyﬁ firriorh ide. babe 13;anspatEing tneckambym 12
forward/ backward. (m In the state showmn in FIG 9, the operator pushes the
handl e 15A As GHbWIERGT NG EOW 3THE NG rHMEDFAHFRC rethini Bhe 19r%]6es
forward fromthe truck 11 in a direction indicated by an_arrow A, to enter

the prober chanber? JiﬁquﬁQHRﬂ?¥¥mPQmﬁﬁﬁrﬁﬁﬁ%ﬁﬁ?nQnsﬁqﬁ%gt?ﬁ% 2Ghen t he

f t 15 of t t 12 the b 13, th

second arm 16 RSN T 440 vt i SEUTEH s e pr S TRES Jﬁnghe first
15, at th

Consequent | y, ef%a’%? R et oy o et o T by oo b0,

forward at a spggd Mo H‘%;{OJ B8 185t PR Ind O ardi S S3ANSR LM %R 25

that of the first arm 15. hi s manner, the second arm 16 enters t

prober chanber gfd, Bs o tHda ﬂﬁ(l@@%@m&@léz@ »Impdiabety PREOW the
probe card - 27 hol der 2B of the head plate 102. (n) The operator

operates the svviﬁazmsopim@anéwmﬁﬂsralm Sooh hed11heg ef evmt tRg akackyl i nder
60 extends the piston rod 61. When the piston rod 61 5 conmes into contact

with the | ower Enddwfitdetedresadtigt bmdy 104, as shown in FIG 11, the
el evating body 104 is lifted upward together with the transporting
mechani sm 12, as i ndToatedsbyiam fixong mechhnssmi A2, cehehavan§posti ng
mechanism 12 is |ifted upward against 10 the spring force of the elastic
menbers 23. and secon allgnlng/f1x1ng mechanisms 22A and 22B, and
15 a connecting mechanism 22C, as shown in FIG. 1. The
first aligning/fixing mechanism 22A is arranged at
substantially the center of the lower plate 20, and
fits on the second aligning/fixing mechanism 22B. The
connecting mechanism 22C connects the second
20 aligning/fixing mechanism 22B and manipulation handle
33. When the probe card transporting apparatus 10 is
connected to the prober 100, the manipulation handle 33
is pulled upward counterclockwise from the position
shown in FIG. 1. By this manipulation, the second
25 aligning/fixing mechanism 22B disengages from the first

aligning/fixing mechanism 22A through the connecting

mechanism 22C, so that the transporting mechanism 12



- (0) Wen the transporting nechanism 12 is lifted upward fromthe truck 11,
the probe card C on the second arm 16 fits wth the guide pins 102A of the
probe card hol der 102B of the head plate 102. 15 (p) In this state, the
“probe card hol der 102B rotates. The rotating probe card holder 102B lifts
upward and hol ds the probe card C. The probe card Cis nounted on the
prober 100. (q) After that, the elevatimng &ir ©ylinder 60 is 20 driven by a
switch operation, and the el evating body 104 is noved downward. The
transporting nmechani sm 12 al so noves downward. The transporting nechani sm
12 l'ands on thejiruskeddeshtpugheh8ectiibgt 18nd $gCERAsCORLAET Phates 21A
and 21B having a small coefficients 25 of friction. (r) The operator pulls
the handl e 15A teapsthbrovhgtBechanstmarm &onf s0mithenptpbetrdBR. 1The second
arm - 28 16 restores to the initial position at a speed tw ce that of
the first arm 1bn €ls¢ Hbeiposteh dbdscbidnothtbeghi theyfinderan81 of the
fixing mechani sm 50 extend, and the piston rods 51A 5 rotate

count er cl ockwi seecThdsconhactnghgteg 2lanents25B. di §kagaféxingnthhe

t o- be-engaged el enents 53. The transporting nechanism 12 is separated from
the probe? 100.tT#esepphyed BeFBARAgneEéhani She4briskaldo 8hsengaged. 10
(t) As aresult, the stopper nechanism 70 shown in FIG 4 actuates. The
first aligni ng/PeRiPgLAEERRNTENT29A38f 1EhECERERpELPFRYIABCRAAPSHTE2 i s
aligned with the cqond alignjng/fixing,mechani sm22B of the truck 11 by
the spring forc%uifeaﬁgpepag%FbgﬁenﬁBas1?3?e§§°(8? ?ﬂetBEeFBFEFagulls t he
mani pul ati on handl e, 33 _do rd.to the,initial position. e driving
ot on 32 of (RS LhRABCL | ACnEhaREBR SoxihEenEaTak PR 2eBnActs: Of tool 31
fromthe connectygn_pkR.. s L he p : e sec aligni ng/fixing
mechani sm 22B 2%h§fa¥%§ng§§?%%%gﬁ?iéggggﬁég a%%§ﬁ1§§ ??gg %hgthe first

a|i9ningiéiXingtﬂEﬁBﬁBE%ﬂh%zﬁecﬁﬂﬂ§smtBQ L saRsRER! bRt ABCRRALR™M A2 1S
constrained on the truck 11. (v) The probe card transporting apparatus 10

and prober 100 are dFiGQnBEQh@dsftﬁé!E@%ﬁt@b@&rsQYuEﬂﬁr%5o$ekh%$ of
operations described above. As descri bed above, according to this

enbodi ment, thepbdsuekorlfigingvabbRanIba btpansper shognneahamcsn3l2the- 29
is arranged above the truck 11 to be able to separate fromand cone into
contact with itpo3heionafisponti mgchenhanmi 881 tant hamspohesfiihetprabe card C
between the truck 11 and prober 100. The transporting nmechanism 12 5 has
the base 13 andsafanfeghashsnuifiixfhe meshabékasi 8AR14andod@s, the

f orwar d/ backward on the base 13. The aligning nechanism 40 for alignnent
with thelproberceBBeahdNgi RERG2REERARFSmM 80Sf 8r PRIkRAdtYoOEhelpBsBEr 100

r rovi h 13. After the. 1 ran rtin hani sm_ 12
:I?ggegkafﬂ :g@gﬁgsggfﬁe.g., fggr Eo?l gp&i%ggeozgk ngng%uE%lity %%

coil springs are connected between the truck 11 and
lower plate 20. The coilil springs 23 always bias the
base 13 of the transporting mechanism toward the

20 reference position on the truck 11. The four coil
springs 23 can be arranged radially in directions of
substantially 90° from each other about the reference
position as the center. The reference position is
where the position of the first aligning/fixing

25 mechanism 22A of the transporting mechanism 12 on the
truck 11 substantially coincides with the position of

the second aligning/fixing mechanism 22B of the truck



- 100 through the aligning nmechanism40, it can be reliably fixed to the
prober 100 through the fixing nmechanism50. Even if the floor surface Gis
tilted, the transporting nmechanism 12 can separate fromthe 15 truck 11 and
“maintain the parallel state of the probe card Cin the prober 100, and can
snoot hly attach and detach the probe card Cto and fromthe card clanp
mechani sm of the head plate 102. Accordind&othis embodi nent, the
connection 20 mani pul ati ng nechani sm 30 connects the truck 11 to the prober
100. After the probe card transporting apparatus 10 is noved close to the
prober 100, the iconmectitogwriraii PRUEGE i g tiedi Pl &t | O dRTH@NE SR1R8E | S
mani pul ated. Thus, the probe card transporting 25 apparatus 10 can be
reliably connecteetharol dnne? 7k adrer HAGe ddiee psobe? 2 dand atispoughnyodppar at us
10 and prober 100 can be aligned and fixed nore reliably. - 30 According
to this enbodi Ry . t Hheosdcessed i Xiky aeehoonseoally f faesedhent thek 11 and
transporting mechanism 12 to each other. During transportation, the
transporting mekdvea stHuRGH |9f e bl polsi 2l baaing/ Sigingl meedavhsthe truck
11 or fall fromthe truck 11. The coil springs 23 elastically connect the
truck 11 2and tr%%%rmw?h?mf@ﬁﬁ%ﬁﬁnQQAQQ.22%@5?x¥%%dtﬁéﬂ%pB??iﬁ@nhﬁéﬁanisn112
can be reliably restoreqzéo the reference positiop on tPe trugk 11. The
first and seconPTUMIGT24%P AL 240e AMRP 2 BSavRRg Af skl TLbeFficients
of friction are provided to.the cantact_ s aces, of .the truck 11 and
Cransport | ng neEhA AT i SR BBt £ ot TRS ARt FF xT hEoRRES”
transporting hani r r t pprt] ni 2 can
be 15 snDothlggﬁggggfg% %ﬁf?ﬁc 1?&&cc%r%?ﬁ%£§€§tﬁéségg%gg?ﬁgnF?g%%e

transporting Uﬁﬁhfnféﬁ% hasoh fes Pagge 18oR04H ﬁf&téiéét afideSgeenpdqgar ms 15
and 16. The first arm 15 noves forward/ backward on the base 13. The second

arm 16 noves 20 f0gnwed gl bagingrtle ahDemf 228t cafimdbe dhpapai 6£0ErpHLl eys
17A and 17B are arranged at the front and rear portions of the first arm
15. The endl essab| tedy @ £ix§ e2ziBa behaeenstibpopul heysed 722880 1TRBe phasfirst
and second connection tools 18A and 18B connect the base 13 25 and second
arm 16, respect22iad yextend heheoddlesshéeftod7Candheesecbhdoagn h6lean be
noved at a speed twice that of the first arm15 for a distance tw ce that
of - 31 the 32hktofrehasibysomiigninaifinendgi nechanisns522XxhusThehe
transportation tine of the probe card C can be shortened, and the operation
of noving the tTEPRPBF tTHHCPECHAFP sHMRROF bF wal 8/ BaBRWALB2i s Bheacil it at ed.

The proher 100 of this, enbodi ment has_the el evating bqdy_104, aligning
mechani St 40, fSIRHEC HERHIRe SREBHST aflC oF @UabPRE A FoRyPPRdetYasnathe

el evating body 104, 151 857 20020, 0 LD, 9RENLAG 10Ang! 81102501 faggcof the

rod 22E depends downward from the support member 22Bb
of the second aligning/fixing mechanism 22B. The
cylinder 22F guides the rod 22E in the vertical

20 direction. The link 22G is connected to the rod 22E,
projecting downward through the cylinder 22F, through a
pin 22Ga. The pulley 22H is connected to the link 22G
through a pin 22Gb. The timing belt 221 extends
between the pulley 22H and the pulley (not shown) of

25 the manipulation handle 33.

When the manipulation handle 33 is rotated

counterclockwise, the pulley 22H rotates



-vertically. The aligning nechanism 40 is provided to the elevating body 104
and aligns the transporting nechanism 12 with the prober chanber 101. The
fixing mechanism50 is provided to the el evating body 104 and 15 fixes the
"base 13 of the transporting nmechanism 12 to the prober chanber 101. The air
cylinder 60 noves the el evating body 104 vertically. The prober 100 can be
expected to have the sane operation and eff®ct- as those of the probe card
transporting apparatus 10. The head 20 plate 102 has a position fixing
mechani sm which fixes the probe card C, |oaded by the transporting

mechani sm 12, igvhhechOrbZm ¢ ehr&edh Ofhe ThEnProbS LRI sh £ f5ansported by
the transporting nechani sm 12 can be reliably attached to and detached from
the head pl ate 21O adithpuinfartowe(FEtGS3) 12 e 1o atlei §0ORCERE Uah, Vi ews
showi ng a probe card transporting apparatus according to anot her - . 32
enbodi nent of ttiee ppeEsen22Bavent tioa. sédcqndbel Caum ithdf Ahgog t ha@ghappamnat us
110 according to this enbodi nent has a truck 111 and transporting nechani sm
112, as shown i2eF| & sdargagdef romckhd 1icah abignbongl Aiexihgoneshanifmce G
freely. The transporting mechanism 112 is arranged above the truck 111 to
be abl e tD sepatdie fFoORF@dcEbhE | HR® tontarering nechanesmr hAspsérting
mechani sm 112 transports_a probe card C between the truck 111 and a prober
200. The truck A94afed 155 ¢ arepot¥PFg hechaftRem the Branipelabiadd in the

_ i di t. d i bed, with f to FLGS. 1 to 11
The trancpor 11 AR and ohe | 1ot aEe S LagE 156, DR IFIST SRS seEoRhear m 115
and 116. The secondngra 116.gan ngve at g?s$eeg %%$c§.£hat Ef the 15 first
arm 115 for a df STaRGe  t W g AEH b9 (RRERFPET R 47 AP 1 5 13 the SARECmanner

as the transport] i i n G 2. t p .

transporting ad%%?g?ggggﬁgkgg&gﬁ?éﬂgﬁg%%i%%%t,s%hgﬁgFrgﬁeaﬁgggg %% l%_ns
115 and {1d6 20 pove.hosmeis 08 thecbase 4d8- tAutik!liprevention mechani sm
120 supports the first and second arnms 115 and 116 from bel ow, when they

are tilted by the wepghklofnangrabensai mCavhiigh, i g2parbhcybapkyviaawy,
thus preventing themfromtilting forward. In FIG 12, a 25 connecting

mechani sm 30, até gthagprebdach s 8Panépxtbingesepparstus010ehriapi-sgebody
driving nechanism 60, and the |like which are identical to those of the
enbodi ment - B30. deattebed wwhheceirgeneehani&EhGE301coonddtar ehem tt ed.
As shown in FIG 12, the tilt prevention nmechani sm
probe card transporting apparatus 10 and prober 100,
15 the aligning mechanism 40 aligns them. More specifi-
cally, the aligning mechanism 40 has a support plate
13B depending doanard from the front end portion of
the lower surface of the base 13, as shown in FIG. 1.
The support plate 13B has a plurality of (e.g., three;
20 only two are shown in FIG. 1) engaging projections 41.
Three engaging recesses 42 can be arranged below the
opening 10lA of the prober chamber 101. The engaging
recesses 42 engage with the corresponding engaging
projections 41. A support body 103 can be attached to
25 the front surface of the prober chamber 101. A pair of
left and right guide rails 103A can be attached to the

support body 103. An elevating body 104 is attached to



- 120 has a mani pul ati on handl e 121, substantially V-shaped |ever nenber 122,
and abutting nenber 123. 5 The |ever nenber 122 is axially supported by the
base 113. The abutting nenber 123 is attached to the distal end of the
“lever menber |122. When the mani pul ati on handl e 121 is mani pul ated, the

| ever menber 122 swings to lift the abutting nenber 123 upward. The
abutting 10 nmenber 123 supports the first 2% m—115 from bel ow. The operation
will be described. (a) The probe card Cis placed on the second arm 1l 6, as
shown in FIG 12. (b) Wien the operator pushes a handle 115A in the 15
direction indi cHeedrbanalrHW IR Hizoddh db@adid$tnanpedd S opyes forward
on the base 113. During this novenent, the second arm 116 noves forward on
the base 113 atTia spesthtitMEodhatl® nidweed iustaedaddbidod Alshgtehee
twice that of the first arm115. 20 (c) As shown in FIG 13, when the
second arm 116 gwivks failerd3. t Hehd ipkiratiti1&f i e tde, dilieed) on

i ndicated by the arrow and enters a prober chanber 201 through an opening
201A, the secorshgadhriderécesies etk donmvwar thbyed hen vishehelefat heg ppode card
C. 25 (d) Wen the operator mani pul ates the nmanipul ati on handl e 121 of the
tilt preventionGfechaSRI2TILIRher $ERETC Fretrbe?al 2Pa ¥Rt it BRARE OBRGAR s@S (t he
direction of an - 34 arrow Ain FIG 14). The abutting nenber |23 abuts
agai nst the frdft EhEpPRdiont#FItde FDWRVEEF$ACEORE tPe Firestib®m 115,
and lifts the 2&{St arm 115 u w@rd until it is horizontal. S.ée%1 this
state, the | eveSERIS Yt AR L e 7197911y REAEHEHPR Jﬂ ot
shown). (f) The, prqbe gard is set horjzontal by this.operation. (g) After
t he probe card qg??néﬁl%F, e Teder ﬁ%nﬁ%%%e?yi%icféouﬁroct% the first

arm 115 whi ch i 23,1 : ased,
and the transpg$§¥%§ﬁ%%§ﬁanl%%?%fgyigﬁgégggééﬁggAggﬁggé%%eﬁzdé%%f* ed
above, aqgordi nghted S &S0tk el ced §is 1 | As PhRY ek O HBCHRGL§M 420
prevents 15 a tilt of the transporting mechani sm 112 whi ch has™ nbve

forward from t herdyateki dds . 4 Assnded fayitder 6€6986s a1 Hdbe ofoh DE€al _
transporting nmechani sm 112 enters the prober 200 and that the transporting

mechani sm 112 ishdpdd ed Byen hief weheghf 1 obr t fner PaobeG chs ds&nabhat is 20
particularly heavy. Even in this case, the tilt prevention nmechani sm 120
lifts the probetichreld C Upavapxbladmdczod riecassporhong zappatsyus The pndbe card
C can be transferred snoothly, and the transporting nechani sm 112 need not
have high ri gi ddgbeRat Hercan Hee 25el kalpkpoergagedechthi sach1otkan b¥ made
| i ghtwei ght. The present_ invention is not limted to the above enbodi ments
at all, Bbhd t hePesi kR ILY el iebest Fhe probgscardnrapeRArténgnent s can

be changed when necessary. For, ex le, as_t connecti ng nmechani sm 22C of
the position fi@ﬁ?ﬁf%@%%a%?§%+55,€$%ep%%9%5c¥$ﬂg nmechani sm 34 of the

annection nanipU|atA“QiQ?ﬁQ&HEéHEﬁQSmagg EQS be further provided to

the prober 100, as shown in FIG. 1. After alignment
with the prober 100 is performed, the fixing mechanism

20 50 fixes the probe card transporting apparatus 10 and
prober 100 while aligning them reliably. For example,
the fixing mechanism 50 can have a pair of left and
right driving mechanisms (e.g., air cylinders) 51,
plate-like engaging elements 52, and L-shaped

25 to-be-engaged elements 53, as shown in FIG. 1. The air
cylinders 51 are arranged on the elevating body 104

between the upper and lower engaging recesses 42. The



5 like, various types of mechani snms can be used. The engagi ng el enents 52
and t o- be-engaged el enents 53 of the fixing nmechani sm 50 can take ot her
shapes. As the air cylinder 60 or the Iike, a driving nechani smother than
“an air cylinder can be enployed. 10 According to the enbodi nents of the
present invention, the footprint of the prober can be decreased. A large
probe card can be nmaintained in the paral 28l state in the prober w thout
bei ng adversely affected by a tilt of the floor surface or the like. 15 The
probe card can be snoothly transported to the head plate, and can be

attached to ancrigiqfiched fdmuntd .52 ars8GoMHAht S G ANMERH&S o the
transporting mechani smconprising: a base a first arm nmechani sm arranged on
t he base to be i smwniabdredd oy fver i tac kwesd <l ; 5 1A st otrtde aa i neeghiamdsns abt anged
on the first arm nmechanismto be novabl e forward/ backward; a pair of rotary
bodi es arrangedtat tfo-dre-emghgedre jporentonsy3 respextiacheyd ©of the first arm
mechani sm 10 an endl ess belt extendi ng between the pair of rotary bodies;
and a first cormuEmdnh Rloote iR sudnnidnrt thhe ehg ety belements heZ base,
and a second connection tool which connects the endless belt to the second

arm mechani sm ersIagfe el H WHET ¢ hel T dF e5sNgRY t1P4s el Cak ovdidrPhatedt ary
bodi , the f d f d/ b d th
base 2. A tr aicHOrIH ?&é%ﬁﬂfwﬁﬁ%@%ﬁ% £1R9 CPEFhRRL DY BHkr ein the
second arm nmechani sm has_a Hﬁ chanlsn1to aokd a r‘Enlto be
transported. 3. A transport? %r%% DF sPF QRE oF A gt E 3PEPRF 39 wherein t he
first connectig C;%) OAtL?é)nf@C{ss E@%gnﬂ}?&f PEEnd OpE 88 PAEK0 OF1 81 PLEbET

side, and the s
described. While the piston rods 51A of the fixing

10 mechanism 50 are extended, the probe card transporting
apparatus 10 approaches the prober 100. When the
to-be-engaged elements 53 reach deep into the engaging
elements 52, the engaging elements 52 rotate through.a
rotary driving mechanism. Thus, the engaging elements

15 52 and to-be-engaged elements 53 engage with each
other. When the air cylinders 51 retract the piston
rods 51A, the transporting mechanism 12 is pulled
toward the prober 100 through the engaging elements 52
and to-be-engaged elements 53, and is fixed to the

20 prober 100.

An elevating body driving mechanism (e.g., an air
cylinder) 60 can be arranged below the elevating body
104, as shown in FIG. 1. The air cylinder 60 is
attached to the lower portion of the prober chamber 101

25 with its piston rod 61 facing up. The elevating body
104 can be moved vertically through the piston rod 61.

Referring to FIG. 1, reference numeral 11A denotes



- 25 connection tool connects the endless belt to a side of the second arm
mechani sm whi ch i s opposite to the prober. - 37 4. A transporting
mechani sm according to claim 3, wherein the transporting nechani sm has a
“mechani smthat prevents the first arm nechani sm which has noved forward
fromthe base, fromtilting. 5 5. A novable probe card transporting
apparatus for transporting a probe card t&@4roma prober, conprising: a
novabl e truck; a transporting mechani sm arranged above the truck 10 to be
able to separate fromand conme into contact with the truck, the

transporting nechamsn i detashey o base oag adhdrdF Meedanksak Wi ch Tise
arranged on the base to be novabl e forward/ backward; a first aligning

mechani smto argpagecdhehgiddetid ltamdll ¢ r Bk pad etbbys t tiee tpadispocdrdg
mechani sm at a predeterm ned position in the prober, the first aligning
mechani sm bei ngt manspyetdi o appdeasts ohe oy phehirgeland $wdbehes afwot
second aligning/fixing nmechanismto align the 20 base with and fix the base
to the prober. shownnolehldribvobe the delevnspoytiig appirdeustaceandbag to
claim5, further having a connection mani pul ati ng nechani sm whi ch connects

the truckl to t Fet i tosthe harglRbl BApr obee cakd eYhhRPRFt Phgcappatat us
Ahi ch &l (gns ¢ HOTFahGpbr PR L28 SR SRBCRARF GRF S thoand T xes the
{ransporii 19 Techant S shofh! o LS POR! LSRG IS LILEL o8 HRva0l o
aligni ng/ Tixi ng. o TECOADT 883025 Ao SLASKE Co FEPRE 2 FORIM 80t DF can
be arranged on the base 13 of the transporting
10 mechanism 12. As shown in FIG. 4, the stopper
mechanism 70 has an abutting member 71, first rod 72,
and first and second cylinders 73 and 76. The abutting
member 71 abuts against the prober 100. The first rod
72 has the abutting member 71 at its distal end. The
15 first cylinder 73 guides the rod 72 in the horizontal
direction. The second cylinder 76 vertically guides a
rod 75 arranged vertically. The second rod 75 is
pin~-connected to the proximal end portion of the first
rod 72, extending through the cylinder 73, through a
20 link 74. A flange 72A is formed on the distal end of
the first rod 72. A spring coil 77 is elastically
interposed between the flange 72A and first cylinder
73. The distal end portion of the second rod 75
projecting from the upper end of the second cylinder 76
25 engages with a locking member 78 attached to the first
arm 15, The distal end of the second rod 75 regulates

the first arm 15 from popping up from the base 13.



- transporting nmechanismtoward the truck. 9. A novable probe card
transporting apparatus according to claimb5, wherein the transporting
mechanismis placed on a lower 10 plate, and the |lower plate has a first
“slide nechanismon a | ower surface thereof, and the truck has an upper

pl ate on an upper surface thereof, and the upper plate has a second slide
mechani sm on an upper surface thereof, -15 2he first slide nmechani sm bei ng
slidable on the second slide mechanism 10. A transporting apparatus
according to claim9, wherein the first and second slide nmechani sns are

plate-1ike nmenbers, Asgumé tkasttpseaputtang Abnbbhe 20 platgel isls@Fps_e&ber of
each of the first and second slide nechanisns is forned of a lowfriction

material. 11. Avedivabl €mpyobsbwas dadsanspothéngrappar ab0saaacendinghko cl am
5, wherein the arm nechanismhas a first arm nechani sm whi ch can nove
f or war d/ backwar fii et 250d he2 bas epusined absekwarddaaga eshabthsnbwhsthg can nove
forward/ backward on the first arm nmechanism 12. A novabl e probe card
transporting apparee usf the39primgordihg’feo cTaenb, thavsagoadnecHaidbsm t hat
prevents the transporting mechani sm which has noved forward fromthe

truck, fromtilfohbowaathe peeded ephpréserng® boamprebépwenanbebYhileng a

probe card and an , ,
link 74. The second rod 75 disengages from the locking

member 78 of the first arm 15 and releases the arm
mechanism 14 (15). Thus, the arm mechanism 14 (15) can
move forward.

10 The operation will be described.

(a) The probe card C is placed on the transporting
mechanism 12, as indicated by an arrow in FIG. 1.

(b) The operator holds the handle 11A of the truck
11, and pushes the probe card transporting apparatus 10

15 to move it to the front surface of a predetermined
prober 100,

(c) As shown in FIG. 5, the connection tool 31 of
the connecting mechanism 30 is positioned immediately
under the connection pin 37 of the prober 100.

20 (d) The operator lifts the manipulation handle 33
upward from the lower end position shown in FIG. 5 as
indicated by an arrow A in FIG. 6. Thus, the link 36
rotates counterclockwise, as indicated by an arrow B,
and pulls the coil spring 35. The driving portion 32

25 swings the connection tool 31 upward to set it in the
horizontal position. The connection tool 31 catches

the connection pin 37 of the prober 100. Thus, the



- opening which is fornmed in at | east one of a side surface and upper surface
of the prober chanber; a probe card transporting nmechani smwhich | oads a
probe card in and unl oads the probe card fromthe probe 10 chanber through
“the opening of the prober chanber; an el evating body arranged on an outer
side surface of the prober chanber to be novable Vertically; a second

al i gning/fixing nmechani sm provided to tthe 24 evati ng body and transporting
mechani sm the second 15 aligning/fixing mechanismserving to align and fix
the transporting nechanismat a predeterm ned position in the prober

chanber; and arp@dwyaidng bedysgbiving ABshont s Wi £ha vierdb&al 1 yonpves the
el evating body. 20 14. A prober according to claim 13, further conprising:

a support nechadl son wdighl § uppogied tuet i r easipos thag. NeThath 56 abave, a truck
to be able to separate fromand cone into contact with the truck; and 25 a
connecti ng nmechiame semgdng Ty conereet isidme 41 uakdtengaeipy obece shasbé? . of5. A
prober according to claim 13, wherein the - 40 prober chanmber has a
third aligning/fh«iabigmhameehamisth 40 gne posithonakbntdlspiaeedi on and
fixes the probe card | oaded by the transporting nmechanism 16. A nethod of

| oadi ng & probefZer caeh kR 5 % obeewWRnin Bfebef- having a probe card
transporting apparatus, conprising the steps of: (a) placing the probe card
on the probe card trafbpdFt FRyS appafat WBOD (BndbanBeriREl2R&CBr ob&ecar d

transporting connecting mechanism 22C of the position fixing

mechanism 22 rotates counterclockwise, as indicated by
an arrow C. The second aligning/fixing mechanism 22B
10 (FIG. 1) disengages from the first aligning/fixing
mechanism 22A, and releases the transporting mechanism
12 from the truck 11.
(f) As shown in FIG. 7, the operator pulls up the
manipulation handle 33 completely, so that the link 36
15 rotates further counterclockwise. The coil spring 35
and the link mechanism (32a) of the driving portion 32
draw the connection tool 31 into the driving portion
32. As shown in FIG. 7, the truck 11 of the probe card
transporting apparatus 10 is fixed to the prober 100.
20 : (g) The operator locks the manipulation handle 33.
The engaging projections 41 of the aligning mechanism
40 fit in the engaging recesses 42 halfway, as shown in
FIG. 7.
(h) As shown in FIG. 7, when the manipulation
25 handle 33 is pulled up completely, the engaging
elements 52 of the fixing mechanism 50 are located

below the to-be-engaged elements 53.



- 10 apparatus to the prober; (c) adjusting a height of the probe card to be
transported by the probe card transporting apparatus to a hei ght
corresponding to the prober; and (d) |oading the probe card into the prober
"wWth 15 the probe card transporting apparat us.
.Au. Al U. AA. Ah. AA. A&. . A&A2. Ah. A. AU. AA. ALR2. AA. AU. AA. AU. AGA. AA. A&A. AA A. AA. A&
. ARA. AU A&. . A&U. A. . A{. AE. AA. A E. AE. A&U& A&J. AU. AA. AA. A9. A{ RW: =RS_"ef hHI } xs
ni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] cRa] ca! 78KOP\ ] bc! #) 67) | wmhc”Y] ca] ca] ca] ca] ca] ca] ca
] C?U] ??] \czURa] ?a] ca] ca] cplwrdcal eal sadced cedgalcal caheat cateal cal sakeatgal caj
cajcal)v
| Jz{vw} xsni d_Z]ﬂcﬁairc@];ﬁledkfeaﬂ cejea] tred cied ol ¢ ad eat g ¢ Cled s agead TB] €8] cal ca
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the positional displacement between the engaging
projections 41 and engaging recesses 42. Consequently,
5 the elevating body 104 floats from the piston rod 61 of
the air cylinder 60. In this case, the abutting member
71 of the stopper mechanism 70 shown in FIG. 4 abuts
against the elevating body 104 and is pushed backward.
The second rod 75 follows the second cylinder 76 to
10 move downward, and disengages from the locking member
78. Thus, the arm mechanism 14 (15) is released from
the base 13, so that it can move forward/backward.
(m) In the state shown in FIG. 9, the operator
pushes the handle 15A. As shown in FIG. 10, the
15 transporting mechanism 12 moves forward from the truck
11 in a direction indicated by an arrow A, to enter the
prober chamber 101 through the opening 101A. At this
time, when the first arm 15 of the transporting
mechanism 12 moves on the base 13, the second arm 16
20 moves on the first arm 15 forward, parallel to the
first arm 15, at the same speed for the same distance
as the first arm 15. Consequently, with reference to
the base 13, the second arm 16 moves forward at a speed
twice that of the first arm 15 for a distance twice
25 that of the first arm 15. In this manner, the second
arm 16 enters the prober chamber 101, as shown in

FIG. 10, and moves to immediately below the probe card
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extends the piston rod 61. When the piston rod 61

5 comes into contact with the lower end of the elevating

body 104, as shown in FIG. 11, the elevating body 104

is lifted upward together with the transporting

mechanism 12, as indicated by an arrow. At this time,

the transporting mechanism 12 is lifted upward against

10 the spring force of the elastic members 23.

(0) When the transporting mechanism 12 is lifted
upward from the truck 11, the probe card C on the
second arm 16 fits with the guide pins 102A of the
probe card holder 102B of the head plate 102.

15 (p) In this state, the probe card holder 102B
rotates. The rotating probe card holder 102B lifts
upward and holds the probe card C. The probe card C is
mounted on the prober 100.

(q) After that, the elevating air cylinder 60 is

20 driven by a switch operation, and the elevating body
104 is moved downward. The transporting mechanism 12
also moves downward. The transporting mechanism 12
lands on the truck 11 through the first and second
contact plates 21A and 21B having a small coefficients

25 of friction.

(r) The operator pulls the handle 15A to pull out

the first arm 15 from the prober 100. The second arm
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that of the first arm 15.
(s) The piston rods 51A of the air cylinders 51 of
the fixing mechanism 50 extend, and the piston rods 51A
5 rotate counterclockwise. Thus, the engaging elements
52 disengage from the to-be-engaged elements 53. The
transporting mechanism 12 is separated from the prober
100. The engaged aligning mechanism 40 is also
disengaged.
10 (t) As a reSult, the stopper mechanism 70 shown in
FIG. 4 actuates. The first aligning/fixing mechanism
22A of the transporting mechanism 12 is aligned with
the second aligning/fixing mechanism 22B of the truck
11 by the spring force of the elastic members 23.
15 (u) The operator pulls the manipulation handle 33
downward to the initial position. The driving portion
32 of the connecting mechanism 30 disengages the
connection tool 31 from the connection pin 37 of the
prober 100. The second aligning/fixing mechanism 22B
20 of the position fixing mechanism 22 fits in the first
aligning/fixing mechanism 22A. Thus, the transporting
mechanism 12 is constrained on the truck 11.
(v) The probe card transporting apparatus 10 and
prober 100 are disconnected from each other by the
25 series of operations described above.

As described above, according to this embodiment,

the truck 11 is movable. The transporting mechanism 12
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0 from and come into contact with it. The transporting
mechanism 12 transports the probe card C between the
truck 11 and prober 100. The transporting mechanism 12
5 has the base 13 and arm mechanism 14. The arm
mechanism 14 moves forward/backward on the base 13.
The aligning mechanism 40 for alignment with the prober
100 and fixing mechanism 50 for fixing to the prober
100 are provided to the base 13. After the
10 transporting mechanism 12 is aligned with the prober
100 through the aligning mechanism 40, it can be
reliably fixed to the prober 100 through the fixing
mechanism 50. Even if the floor surface G is tilted,
the transporting mechanism 12 can separate from the
15 truck 11 and maintain the parallel state of the probe
card C in the prober 100, and can smoothly attach and
detach the probe card C to and from the card clamp
mechanism of the head plate 102.
According to this embodiment, the connection
20 manipulating mechanism 30 connects the truck 11 to
the prober 100. After the probe card transporting
apparatus 10 is moved close to the prober 100, the
connection manipulating manipulation mechanism 30 is
manipulated. Thus, the probe card transporting
25 apparatus 10 can be reliably connected to the prober

100. The probe card transporting apparatus 10 and

prober 100 can be aligned and fixed more reliably.
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mechanism 12 to each other. During transportation, the
transporting mechanism 12 will not be positionally
5 displaced on the truck 11 or fall from the truck 11.
The coil springs 23 elastically connect the truck 11
and transporting mechanism 12. Thus, the transporting
mechanism 12 can be reliably restored to the reference
position on the truck 11. The first and second contact
10 plates 21A and 21B having a small coefficients of
friction are provided to the contact surfaces of the
truck 11 and transporting mechanism 12. Thus, when
positioning and fixing the transporting mechanism 12
and prober 100, the transporting mechanism 12 can be
15 smoothly moved on the truck 11.

According to this embodiment, the transporting
mechanism 12 has the base 13 and the first and second
arms 15 and 16. The first arm 15 moves forward/
backward on the base 13. The second arm 16 moves

20 forward/backward on the first arm 15. The pair of
pulleys 17A and 17B are arranged at the front and réar
portions of the first arm 15. The endless belt 17C
extends between the pulleys 17A and 17B. The first and
second connection tools 18A and 18B connect the base 13

25 and second arm 16, respectively, to the endless belt

17C. The second arm 16 can be moved at a speed twice

that of the first arm 15 for a distance twice that of
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transporting mechanism 12 forward/backward is
5 facilitated.

The prober 100 of this embodiment has the
elevating body 104, aligning mechanism 40, fixing
mechanism 50, and elevating air cylinder 60. The
elevating body 104 is arranged on the opening 10lA-side

10 surface of the prober chamber 101 to be movable
vertically. The aligning mechanism 40 is provided to
the elevating body 104 and aligns the transporting
mechanism 12 with the prober chamber 101. The fixing
mechanism 50 is provided to the elevating body 104 and

15 fixes the base 13 of the transporting mechanism 12 to
the prober chamber 101. The air cylinder 60 moves the
elevating body 104 vertically. The prober 100 can be
expected to have the same operation and effect as those
of the probe card transporting apparatus 10. The head

20 plate 102 has a position fixing mechanism which fixes
the probe card C, loaded by the transporting mechanism
12, in the horizontal direction. The probe card C
transported by the transporting mechanism 12 can be
reliably attached to and detached from the head plate

25 102 without failure.

FIGS. 12 to 14 are conceptual views showing a

probe card transporting apparatus according to another
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5 surface G freely. The transporting mechanism 112 is
arranged above the truck 111 to be able to separate
from and come into contact with it. The transporting

v mechanism 112 transports a probe card C between the
truck 111 and a prober 200. The truck 111 and
10 transporting mechanism 112 can be formed in the same
manner as in the embodiment described with reference to
FIGS. 1 to 11. The transporting mechanism 112 has a
base 113 and first and second arms 115 and 116. The
second arm 116 can move at a speed twice that of the
15 first arm 115 for a distance twice that of the first
arm 115, in the same manner as the transporting
mechanism 12 shown in FIG. 2.
In the probe card transporting apparatus 110 of
this embodiment, the first and second arms 115 and 116
20 move forward on the base 113. A tilt prevention
mechanism 120 supports the first and second arms 115
and 116 from below, when they are tilted by the weight
of a probe card C which is particularly heavy, thus
preventing them from tilting forward. 1In FIG. 12, a
25 connecting mechanism 30, aligning mechanism 40, fixing
mechanism 50, elevating body driving mechanism 60, and

the like which are identical tco those of the embodiment
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As shown in FIG. 12, the tilt prevention mechanism
120 has a manipulation handle 121, substantially
V-shaped lever member 122, and abutting member 123.
5 The lever member 122 is axially supported by the base
113. The abutting member 123 is attached to the distal
end of the lever member 122. When the manipulation
handle 121 is manipulated, the lever member 122 swings
to lift the abutting member 123 upward. The abutting
10 member 123 supports the first arm 115 from below.
The operation will be described.
(a) The probe card C is placed on the second arm
116, as shown in FIG. 12.
(b) When the operator pushes a handle 115A in the
15 direction indicated by an arrow in FIG. 12, the first
arm 115 moves forward on the base 113. During this
movement, the second arm 116 moves forward on the base
113 at a speed twice that of the first arm 115 for a
distance twice that of the first arm 115.
20 (c¢) As shown in FIG. 13, when the second arm 116
moves forwérd on the first arm 115 in the direction
indicated by the arrow and enters a prober chamber 201
through an opening 201A, the second arm 116 is tilted
downward by the weight of the probe card C.
25 (d) When the operator manipulates the manipulation

handle 121 of the tilt prevention mechanism 120, the

lever member 122 rotates clockwise (the direction of an
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against the front end portion of the lower surface of
the first arm 115, and lifts the first arm 115 upward
until it is horizontal.
5 (e} In this state, the lever member 122 is locked
where it is by a mechanism (not shown).
(f) The probe card C is set horizontal by this
operation.
(g) After the probe card C is mounted, the lever
10 member 122 is unlocked, the first arm 115 which has
been supported by the abutting member 123 is released,
and the transporting mechanism 112 is restored.
As has been described above, according to this
embodiment, the tilt prevention mechanism 120 prevents
15 a tilt of the transporting mechanism 112 which has
moved forward from the truck 111. Assume that the
second arm 116 of the transporting mechanism 112 enters
the prober 200 and that the transporting mechanism 112
is tilted by the weight of the probe card C which is
20 particularly heavy. Even in this case, the tilt
prevention mechanism 120 1lifts the probe card C upward
and corrects it horizontally. The probe card C can be
transferred smoothly, and the transporting mechanism
112 need not have high rigidity. Rather, the
25 transporting mechanism 112 can be made lightweight.

The present invention is not limited to the above

embodiments at all, and the design of the respective
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34 of the connection manipulating mechanism 30, and the

5 like, various types of mechanisms can be used. The

engaging elements 52 and to-be—-engaged elements 53 of
the fixing mechanism 50 can take other shapes. As the
air cylinder 60 or the like, a driving mechanism other
than an air cylinder can be employed.

10 According to the embodiments of the present
invention, the footprint of the prober can be
decreased. A large probe card can be maintained in the
parallel state in the prober without being adversely
affected by a tilt of the floor surface or the like.

15 The probe card can be smoothly transported to the head

plate, and can be attached to and detached from it.



- 105 105Y
9109%b& ()-!L6! 109 ()-G?LY'} [ <~\ =0! VO3%#10%r& ()-f!93%109%65& ()-f & 10%& ()
-fI& 109K () -fs#10%R () -y! s#10%& () -y~ rS40! F109%& () - SY10%& () - 10yy 10yy
“10yy!'Y 710%y& ()-!'Li0"10%& ()-] K .}10%& ()-, }"?rS40! &@M 109%6& () -
10%& ()-s M109%& ()-! M109%& ()-!'| 110%i & ()- 109%& ()-! QdEr S40!3
I.&U%&(%&,1%6&(%3*‘N%M%)-‘U@@6&(% "GlOY%B& () -
%0%& ()-'89:;BrS10! 9" "10%RI&RI& ()-y@O0%& ()- 10 10
10'L, 2#109&' ()-T!'L, 2#10%& () - TF
LO" 109%&' () -1 Tu}~r<rS10! 9' I &' 109& ¥paT N'd 0SBAINED NEL 0% () -
T10%& () -"109%& ()-y! "109%PMP&' () -yu+(zX6rS10!!'Ll.-#10965& ()-!LIl.-#10%& (
) - 93%n' 10%%& () - S! 93!’ 109G et ing mechanism comprising:
&' 10%%5& ()-f! & 10985& ()-fYrP1O! LI . -#10%5! ' &F" 10%&' () - F
Id’110%">"& ()-F ! B 'Hd9e>& ()-F y&ml0% & ()- 1055 1055
1055%$0c2i zX9P10! 1 9. "109%&' ()-9!9."10% " & () - g&#10%&' () - !&#10@6"&T(%-
| 8#109KKk&' () - ! &F"y@ggig§¥)a¢m mechanism arranged on the base to be

5 movable forward/backward;

a second arm mechanism arranged on the first arm
mechanism to be movable forward/backward;

a pair of rotary bodies arranged at front and rear
portions, respectively, of the first arm mechanism;

10 an endless belt extending between the pair of
rotary bodies; and

a first connection tool which connects the endless
belt to the base, and a second connection tool which
connects the endless belt to the second arm mechanism,

15 wherein

when the endless belt is moved around the rotary
bodies, the first and second arm mechanisms move
forward/backward on the base.

2. A transporting mechanism according to claim 1,

20 wherein the second arm mechanism has a holding
mechanism to hold a work to be transported.

3. A transporting mechanism according to claim 2,
wherein the first connection tool connects the endless
belt to the base on a prober side, and the second

25 connection tool connects the endless belt to a side of

the second arm mechanism which is opposite to the

prober.
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4. A transporting mechanism according to claim 3,

wherein the transporting mechanism has a mechanism that
prevents the first arm mechanism, which has moved
forward from the base, from tilting.

5 5. A movable probe card transporting apparatus
for transporting a probe card to/from a prober,
comprising:

a movable truck;

a transporting mechanism arranged above the truck

10 to be able to separate from and come into contact with
the truck, the transporting mechanism including a base
and an arm mechanism which is arranged on the base to
be movable forward/backward;

a first aligning mechanism to arrange the probe

15 card transported by the transporting mechanism at a
predetermined position in the prober, the first
aligning mechanism being arranged on at leést one of
the base and prober; and

a second aligning/fixing mechanism to align the

20 base with and fix the base to the prober.

6. A movable probe card transporting apparatus
according to claim 5, further having a connection
manipulating mechanism which connects the truck to the
prober.

25 7. A movable probe card transporting apparatus
according to claim 5, further having a first

aligning/fixing mechanism which aligns the transporting
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8. A movable probe card transporting apparatus
according to claim 7, wherein the first aligning/fixing
5 mechanism has an elastic member which pulls the
transporting mechanism toward the truck.
9. A movable probe card transporting apparatus
according to claim 5, wherein
the transporting mechanism is placed on a lower
10 plate, and the lower plate has a first slide mechanism
on a lower surface thereof, and
the truck has an upper plate on an upper surface
thereof, and the upper plate has a second slide
mechanism on an upper surface thereof,
15 the first slide mechanism being slidable on the
second slide mechanism.

10. A transporting apparatus according to claim 9,
wherein the first and second slide mechanisms are
plate-like members, and at least one surface of the

20 plate-like member of each of the first and second slide
mechanisms is formed of a low-friction material.

11. A movable probe card transporting apparatus
according to clam 5, wherein the arm mechanism has a
first arm mechanism which can move forward/backward on

25 the base, and a second arm mechanism which can move

forward/backward on the first arm mechanism.

12. A movable probe card transporting apparatus
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according to clam 5, having a mechanism that prevents
the transporting mechanism, which has moved forward
from the truck, from tilting.

13. A prober comprising:

5 a prober chamber having a probe card and an
opening which is formed in at least one of a side
surface and upper surface of the prober chamber;

a probe card transporting mechanism which loads a
probe card in and unloads the probe card from the probe

10 chamber through the opening of the prober chamber;

an elevating body arranged on an outer side
surface of the prober chamber to be movable vertically;

a second aligning/fixing mechanism provided to the
elevating body and transporting mechanism, the second

15 aligning/fixing mechanism serving to align and fix the
transporting mechanism at a predetermined position in
the prober chamber; and

an elevating body driving mechanism which
vertically moves the elevating body.

20 14, A prober according to claim 13, further
comprising:

a support mechanism which supports the
transporting mechanism above a truck to be able to
separate from and come into contact with the truck; and

25 a connecting mechanism which connects the truck to
the prober chamber.

15. A prober according to claim 13, wherein the
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i probe card loaded by the transporting mechanism.
16. A method of loading a probe card into the
5 prober in a prober having a probe card transporting
apparatus, comprising the steps of:
(a) placing the probe card on the probe card
transporting apparatus;
(b) connecting the probe card transporting
10 apparatus to the prober;
(c) adjusting a height of the probe card to be
transported by the probe card transporting apparatus to
a height corresponding to the prober; and
(d) loading the probe card into the prober with

15 the probe card transporting apparatus.



