ti.- 1 - TITLE OF THE | NVENTI ON TRANSPORTI NG MECHANI SM MOVABLE PROBE CARD
"TRANSPORTI NG APPARATUS USI NG TRANSPORTI NG MECHANI SM—AND-PROBER
BACKGROUND OF THE I NVENTION 5 The present invention relates to a

transporting mechanism a novable probe card transporti mﬂ’”ﬂﬂﬂm’lmw usi ng
a transporting nechanism and a prober._Pajent Reference .
Appl n. KOKAI Publication No. 6-236909 (claim1)) discloses agisdd i nvention

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 transpeild /g apparaitsticnsports the probe
cards fromthe stocker into a prober chanmber. 15 According to the invention

di scl osed by PatranNspdief eN@NECHANT e, NOCKEIE aprb i ec 0K bER S BORTING
transporting apparatus are arranged in the prober. This increases the
footprint, |eadiBRARATUS gt NGt TRANSRORDING MECHANESN, | AND hRREREDY sone
probers as well, 20 the probe card nust be transferred to. this other
prober. In order to solve t heBAaBBGROPNOLOPENEHEt RRVBREEENt appl i cant
proposed a probe card transporting apparatus. in Jpn. Pat. Appln. KOKAI
Publ i cati®on No. 2003l®1BM9Sent fmyenpieber bt 6T rehispo FngPapphrat us has

a probe card . .
P mechanism, a movable probe card transporting apparatus

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 transpbrts 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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transporting nmechani sm and connection nechanism The probe card
transporting mechanismcan nove - 2 forward/backward. The connection
mechani sm connects the probe card transporting nmechani smand a prober.

The probe card transporting nechanismtransports a probe card into the
prober. The probe card 5 transporting nechanismfurther has a carrying
mechani sm and el evati ng nmechanism Wen a probe card is to be transported
into the prober, the carrying nmechanism carries it to a card clanp
mechanismin the prober. After that, the elevating nechanismlifts the

probe 10 card upyalrdkBnsh @tdAes The L@ b 083 RGHEShA L1 S 0 dhe-t gar d

cl anp nmechani sm Wen, however, the probe card transporting apparatus
attaches the prugbe masisk tonahc gdeigehesing mddomntde oad dh b asEe fEChani sm
the probe card nust be 15 kept parallel to the card clanp nmechanism If the
fl oor surface dhevncdbea hea it obea ceyar t e Sporha migsm appEar gharst $ S
mani pul ated is slightly tilted, the probe card transporting mechani sm and
probe card are &alEPLe i¢ard. im0 sthexieber he Prolerdze dcawy not be able to
20 be transferred to the card clanp mechani sm snoothly. BRI EF SUMVARY COF
THE | NVENTI ON THETFRYEMNG MR DhaSi By hitfe @ Caor Vi atme¢harsisone of

. IS, obj.ect, of
the above proMé% efévééﬂég]me hanism. When a probe card is to be

transported into the prober, the carrying mechanism
carries it to a card clamp mechanism in the prober.
After that, the elevating mechanism lifts the probe

10 card upward and attaches it to and detaches it from the
card clamp mechanism.

When, however, the probe card transporting
apparatus attaches the probe card to and detaches it
from the card clamp mechanism, the probe card must be

15 kept parallel to the card clamp mechanism. If the
floor surface on which 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



the present invention to propose a transporting 25 nmechani sm which can

“achi éve at | east one of decreasing the footprint of a prober, maintaining
the parallel state of a |large probe card and head plate in the - 3

prober, transporting the probe card to the head plate snoothly, and
attaching and detaching the probe card snoothly; a novable probe card
transporting apparatus 5 using a transpor8i ng nechani sm and a prober.
Addi ti onal objects and advantages of the invention wll be set forth in

t he description which follows, and in part will be obvious fromthe
description, or may be |learned by practice of the invention. The objects
and 10 advantages of the invention may be realized and obtai ned by neans
of instrumentalities and conbi nations particularly pointed out

herei nafter. 4 p¥goorditgpisp@nt aspetcie ghrabhe qresent thwemadmplatdere is
provi ded a transporting apparatus for transporting a probe card to/froma
prober, conprising 5 a novable truck, a transporting nmechani sm arranged
above the trucle®P el vblad R ite Frdmsdmritone thateredonteatdwith the
truck (the transporting nmechanism including a base and an arm nechani sm
whi ch is arranged the base to be novable forward/ backward), a first 10
al i gni ng mecha Wﬁﬁ%ﬂb%ﬂréﬂﬂﬁY%qﬁfgﬁﬁ) S AP THAHNSPO P RPREfA tus

transporting mechani smat a

5 using a transporting mechanism; and a prober.
Additional objects and advantages of the invention
will be set forth in the description which follows, and
in part will be obvious from the déscription, or may be
learned by practice of the invention. The objects and
10 advantages of the invention may be realized and
obtained by means of instrumentalities and combinations

particularly pointed out hereinafter.



predeterm ned position in the prober (the first aligning nmechani sm being
‘arramged on at |east one of the base and prober), and a second
aligning/fixing 15 mechanismto align and fix the base with and to the
prober. j 5 This transporting apparatus preferably conprises at |east one
or a conbination of a plurality of the following d to j. d. A connection
mani pul ati ng mechanismwhich 5 connects the truck to the prober. e. A
first aligning/fixing mechani smwhich aligns and fixes the transporting
mechanismw th and at a reference position on the truck. f. The first
aligning/fixing mechani sm having an 10 el astic nenber which pulls the
transporting nmechanism toward the truck. g. The transporting nechani sm
being placed on a |ower plate, the |lower plate having a first slide
mechani sm on a | onerASeeFatedt heradfaspadt t E theckrasehavingeahiapper

pl ate on an upper surface thereof, the upper plate having a second slide

mechani sm on an_upper, surfac hereof (the first slide mechani sm being
Slidabl o on t he- R ﬁ?%‘él?ew%%h%n’f%%ﬁé.p?ﬁt%% IRRIF2 G £*Fond slide

mechani snms being 20 plate-like nenbers, and at |east one surface of the

transporting a probe card to/from a prober, comprising

5 a movable truck, a transporting mechanism arranged
above the truck to be able to separate from and cdﬁe
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

10 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 6ne of
the base and prober), and a second aligning/fixing

15 mechanism to align and fix the base with and to the

prober.



pl ate-1i ke nenber of each of the first and second slide

mechani snms bei ng

fFormed of a lowfriction material. i. The arm nmechani sm having a first arm

mechani sm whi ch can nove forward/ backward on the base,
nmechani sm whi ch can nove forward/ backward on the first

and a 25 second arm
arm nmechanism j. A

mechani smthat prevents the transporting - 6 nechanism which has noved

forward fromthe truck, from tilting. Accgrding to ano
present invention, there is provided a prober conprisi
chanber (having a probe card and an opening which is fo

t her aspect of the
ng a 5 prober
rmed in at | east one

o do suriace of a St4iyo U Lahen U PREL SUElGck oo Uy D abgpShEIET) . @

probe card transporting necha oads

unl oads it Trom{ Nee pLODSENGITDL! i LA OHAR d810, QPRIFLG; O LbepLober
e 1 de

chanber), an evat1 ng body arranged on an outer

prober chanber f&qf@wﬂg%aph§3w§yticalIy, a second alig
mechani sm provi ded to the el evating body and transport

surtace of the
ni ng/ fixing
i ng mechani sm (the

second al i gning/ 15 &i XANGofBEEBidbiS heel pih DGt 1 9g ahé 8RaRDEmf WifiEhe

transporting nmechanismat a predeterm ned position in
and an el®vat i ngomoskyt €rt vé Ngrudie chant lsen pidledr verti cal

t he prober chanber),
|y noves the

el evating body. This prober preferably further conprises any one
e. A first aligning/fixing mechanism which aligns

and fixes the transporting mechanism with and at a

reference position on the truck.

f. The first aligning/fixing mechan

ism having an

10 elastic member which pulls the transporting mechanism

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 slide 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.

i. 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



20 or a plurality of the followng k to 1. k. A support nmechani sm which
'supperts the transporting nmechani smabove a truck to be able to separate
fromand conme into contact with the truck, and a connecting nechani sm

whi ch connects the truck to the 25 prober chanber. 1. The prober, chanber
having a third aligning/ fixing nmechanismwhich aligns in a horizonta
direction 7 and fixes the probe card | oadgd by the transporting
mechani sm According to further aspect of the present invention, there is
provi ded, a nethod of loading a 5 probe card into a prober in the prober

havi ng a probe g@ﬁg& &%nsﬁgr%hngaggg u§%5 n@ ggé%gﬁﬁ %ﬁ%%0|ngr%ﬂg

probe card on t'he pro e card ranspor In
probe card trans gpgﬁﬁgg apparatus to the prober, (c) adjusting the height
of the probe car to be transported by the probe card transporting

apparatus to a hei ghAc@@fafﬁgoeglQﬂoéﬂewssﬁée@eaf gnd pldichpading the
probe card into the prober with the probe card transportlng appar at us.

BRI EF DESCR! PT| QN & Jof. SEMGRAL: o S8 Ofed HE DRAME NCeork ThengCa0npanyi ng

drawi ngs, which are incorporated in and constitute a part of the
speci ficaion, prdbesstsdmbgr etleint1yg pi eb £6lb€ de £ osh e Sopénihe

i nvention, and together with the general description

which is 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 prober 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



gi ven above and the detailed description of the 20 preferred enbodi nents

'gi veri bel ow, 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 enbodi nent of the present invention; 25 FIGS. 2A
and 2B are schematic views showng the nain part of a transporting

mechani smin the probe card transporting apparatus shown in FIG 1, in
whicht i - 8 FIG 2Ais a side viewof the sanme, and FIG 2B is a plan
view of the same seen frombelow, FIG 3 is a partially sectional view

schematical ly i N it] fLX] nechanismin th I .card 5
transporting ap%%@g\%h}ge%h‘ggv% é:ﬁ% Cfa]ic?gﬁ%geg i %h%c%E%%$ %Pgllé show ng
a stopper mechanismigh a transporting mechanismin the probe card

transporting apparatus shown in FIG 1; FIG 5 is a side view schematically

showi ng the 10 statg-topEHhGlebyrlefRES L88ePE0BE €AEUpLERRAROITING
apparatus and the prober shown in FIG 1 are connected; FIG 6 is a side

vi ew schenat i calhyestiDoh NOclidiee 54 apLoW@e®@] Na tHet Ro@DEE cCbEddingngporti ng
apparatus and the prober shown in FIG 1 are connected; 15 FIG 7 is a

si de vi ev schenstolsal dyrd hiwt d10a theobst aie theepraber yhheingeat beopeobe
card transporting
card transporting apparatus, comprising (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 height corresponding to the prober, and
(d) loading the proﬁe 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



apparatus and the prober shown in FIG 1 are aligned; FIG 8 is a side view
*scheratically showng the state imediately before the transporting
mechanismin 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 nmechanismin the probe card transporting
apparatus and the prober shown in 25 FLG gl are fixed; FIG 10 is a side
view schematically showing the state wherein the probe card is to be

| oaded in the 9 prober through the transporting nmechanismin the probe

card transportiﬁgGgpfgrﬁéug %lh?gm% chl)g%lé é:almgi 1éLn(i:13Fsti£I§ Vi ew
e state [

schematically showi ng't erein € probe card 1s5°to be" att ached

to the 5 probeg;through (gfletﬂéa%%%grgé&g fTP&{;Iagléfga,l n the probe card

transporting apparatus shown iIn 1, FIG 12 1s a side view

schemati cal |y show ngr@.  BrobeaCahdtisRDgPOELE DEnAPPRLEYUSCRBHa R RRODGT _
accordi ng to anot her enbodi nent of the present 10 invention, in a state

i mredi atel y befglieéwingr&bso€at fon | Sikndpendsmnspont 86 ¢ theowe 0bgrat hrough
a transporting nmechanism FIG 13 is a side view schenmatically show ng the
state whes ei n ttheapspdet Dy dapsatatdedshewh hen prober1; 15 through the
transporting nmechanismin the probe card
FIG. 4 is a schematic view showing a stopper
mechanism for a transporting mechanism in the probe
card transporting apparatus sho&n in FIG. 1;
FIG. 5 is a side view schematically showing the

10 state immediately before the probe card transporting

apparatus and the prober shown in FIG. 1 are connected;

FIG. 6 is a side view gchematically showing the
state wherein the probe card transporting apparatus and
the prober shown in FIG. 1 are connected;

15 FIG. 7 is a side view schematically showing the
state immediately before the probe card transporting
apparatus and the 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



transporting apparatus shown in FIG 12; and FIG 14 is a side view
‘schermtically show ng the state wherein the tilt of the transporting
mechani sm shown 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 wll
be described by way of the enbodinents shown in FIGS. 1 to 14. A probe
card transporting apparatus 10 according g5 to this enbodi ment has a truck
11 and transporting mechanism 12, as shown in, e.g., FIG 1. The truck 11
can nove on a floor surface Gfreely. The transporting 10 nechanism 12 is
arranged above th 11 to.be able to seqar ate fromand cone_into

Sone ard 20V Brlhdd ool R ARepc 3 znwmb%mn 20T OBESRS 4 C

bet ween t he tr o,_.T s a prober
chanber 101, a %radé]tpﬁaa[}?se&bfgéﬁpgg ogl%)%rattggo e car d&%pn?hgf’pr ober chanber
101 tests the electgjgal;Lhps a&tﬂaét\'rféwoécl@&né’t?i@&il 0s1*?8w1£§t Eﬁe (e g..

a sem conductor wafer (to be referred to as a "wafer er el naf

using the probesteard Whe ddig thdgaebid aterd 02 Fas e t e AdRed §ar£1@ée of
the prober chanber 101. The probe card Cis fixed to the head plate 102.

The trangporti ngrosmohalirssugh? thd oacknd$gter t g hte Eodh £m f 1on laadotepds it
in the prober chanmber 101 through an opening 101A formed in the prober
card transporting apparatus shown in FIG. 1;

FIG. 12 is a side view schematically showing a
probe card transporting apparatus and a prober
according to another embodiment of the present

10 invention, in a state immediately before a probe card
is to be transported to the prober through a
transporting mechanism;

FIG. 13 is a side view schematically showing the
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



15 chanber 101. The head plate 102 has a probe card hol der 102B, and the
‘probe card C has a plurality of positioning holes 102C. The probe card

hol der 102B has a plurality of guide pins 102A. The gui de pins 102A serve
to 20 reliably nount the probe card C transported by the transporting
mechani sm 12 on the probe card holder 102B. A stage 101B which can nove in
the horizontal and vertical directions issarranged in the prober chanber
25 101.. A wafer is placed on the stage. While the el ectrodes of the wafer
and probes C (shown in FIG 11) fornmed on the | ower surface of the probe

card - 11 C:afﬁé#ﬂ?ﬁggﬁafi ¥@thf%%?g%?Q%é%%t?ﬁ%eéggéﬁifflto be able.

characteristics 0 waf'er are ransporting nechani sm 12

Is to unload the Qé?@faggrﬁr&lf&(p@@&ge|9@@oiéo'£laé€lagp£9b§£_Ch@ﬁger S

101, a first connecting nmechani sm 130 connects the probe card transporting

apparatus 10 tOtfiﬁéﬁﬁf%Eﬂ%]ﬁgkhaﬁﬁsﬁrﬁﬁwkf£h§:6%t§,atﬁ§b$ér§$r§0@n60ting
g.,

mechani sm 130 has at |east one connection tool 31 (e. a square
ring-like struchetfwden arlge i ek POL tad 32prdbéhr a1d0. SetrRadp£6PELCLHDY

mechani sm 34. The driving portion 32 sw ngs the connection tool 31
vertical |y. Thehseconsrolsonnecdmiber neEChan sihesd shatecl 62§ hendr téng
portion 32 and a nmani pul ati on handle 33. The connection tool 31
probe card C. The prober chamber 101 tests the
electrical characteristics of an object to be tested
(e.g., a semiconductor wafer (to be referred to as a
"wafer" hereinafter)) by using the probe card C. The
10 head plate 102 forms the upper surface of the prober
chamber 101. The probe card C is fixed to the head
plate 102. The transporting mechanism 12 unloads the
probe card C from and loads it in the prober chamber
101 through an opening 101A formed in the prober
15 chamber 101.

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 is 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



i ncorporates a |link nmechani smand cylinder nmechanism 15 As shown in FIG
*1, the second connecting nmechanism 34 has a coil spring 35 and |ink 36.
The coil spring 35 is connected to a rod 32A of the cylinder mechani sm of
the driving portion 32. The link 36 is connected to the coil spring 35.
The mani pul ation handle 33 is 20 | ocked when it is pulled upward fromthe
state shown in FIG 1. Al though 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

b 25 ted t h oth di ted, _th t] tool 31
s restored fromtie Horromar VATARTD THeT1 | 140 SHERE B L he spring

force of the -p%r%&%%%gigg §§'tﬂr§§,{£fgpe£r%09e£@§d?‘ connection pin 37

(constituting I TSt ‘connecting nechanism 130) corresponding to

the connection tool glenAR V\ﬁflaﬁ%?@i»t‘!lﬂél ROLLAATs 1BR 1S abranusdgon the

5 front surface of the truc power~ supply portion 11Bb 1s arranged

on the front swiagerdie therdr@beFom 18 Wed 1heid rek didowed enaResr 100

are connected, the power receiving portion 11Ba is electrically connected
to the parer suppl y PofitoHn ddiBhecting amedlanhen 1he somdstcoftihde probe

card transporting apparatus 10 is operated, an elevating body driving
mechani sm (t o herdies ocrabdd tatsygrai tdepdr&teupr ovi tdedche prober 100.

As shown in FIG. 1, the first connecting mechanism 130
has at least one connection tool 31 (e.g., a square
ring-like structure), a driving portion 32, and a

10 second connecting mechanism 34. The driving portion 32
swings the connection tool 31 vertically. The second
connecting mechanism 34 connects the driving portion 32
and a manipulation handle 33. The connection tool 31
incorporates a link mechanism and cylinder mechanism.

15 As shown in FIG. 1, the second connecting mechanism 34
has a coil spring 35 and link 36. The coil spring 35
is connected to a rod 32A of the cylinder mechanism of
the driving portion 32. The link 36 is connected 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



on the prober 100 can be driven. Wen the mani pul ati on handle 33 is pulled
‘upward 15 fromthe state shown in FIG 1, the second connecting nechanism
34 and driving portion 32 nove the connection tool 31 upward. The
connection tool 31 that has nmoved wupward fits in the connection pin 37 of
the prober 100. The elastic coil spring 35 draws the connection tool 20
31, to connect the connection tool 31 and gonnection pin 37 reliably. On
the left and right (a direction perpendicular to the surface of the sheet
of the drawi ng) of the first connecting nechanism 130, projecting nenbers
(not shown) are provided to ,the 25 truck 11 and prober 100, respectiyely.
The proj ecting c%ﬁﬁb%?gl%%t3 yai net ?ﬁ%b%¥aﬁ?ﬁghg%r%ec8?n?35188nﬁé8t¥2n
tool 31. 13 As . nd. F, ) n i ng
mechani sm 12 caﬂéﬁg%gl%ﬁtgﬁéigéﬁﬁéﬁF5%1 4fg€E?cﬁo%§%%éE§%r&éggiﬂg% ward on

a base 13. The base d3:roafoiieidy ' e90etk abosebbech  Ugk11ato be able to S

separate fromand cone into contact with it. e arm nechani sm 14 can have

first and second arng ééwé‘f‘drééeivﬂ‘iﬁ pbieioar mds MBVASrhagwar ehbagkwar d
on the base 13 in the back-and-forth direction. The second arm 16 nobves

f or war d/ bmckwar flromt t ferfacstofir thd Stuck he1 10 hagswandstipplh gorecbhon.
The probe card Cis placed on the second arm 16. Wien a handl e 15A
attached to 11Bb is arranged on the front surface of the prober
100. When the truck 11 and prober 100 are connected,
the power receiving portion 11Ba is electrically
connected to the power supply portion 11Bb. Hence,

10 when the switch of the probe card transporting
apparatus 10 is operated, an elevating body driving
mechanism (to be described later) and the like provided
on the prober 100 can be driven.

When the manipulation handle 33 is pulled upward

15 from the state shown in FIG. 1, the second connecting
mechanism 34 and driving portion 32 move the connection
tool 31 upward. The connection tool 31 that has moved
upward fits in the connection pin 37 of the prober 100.
The elastic coil spring 35 draws the connection tool

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.



the rear end of the first arm 15 is mani pul ated, the arm nmechanism 14 can
*be nmoved forward/ backward. As shown in FIG 1, the first arm 15 noves
. forward/ 15 backward on the base 13. The second arm 16 noves
forward/ backward on the first arm 15. A nechanismthat snoothes these
forwar d/ backward novenent is preferably provided. For exanple, a pair of
| eft and right guide rails 15B and a pairpf left and right guide rails
15C 20 can be attached to the upper and | ower surfaces, respectively, of
the first arm15. Alternatively, in place of the guide rails, a

lowfriction plate, R4 gﬁgahngnnggﬁgni?gkdaglg%g gﬁg%ngg%g?ggﬁnisnl a

magnetic floating nechanism ~or e can oye The gui de

rails 15B and 9§§9€' it i

attached to_théé%%ﬁe st¥$a£%8%§Q§%%”§€E§%§ %?ﬁ?i%ga%%ﬁX%gp %E£§§e%%3, -
14 respectivel yniéh Ph&vesi FYrRhr-APcheRiSP8 &8 8- bad¥i 8. PTRS)pdaD 191
hol ding the probe card C are preferably arranged on the upper surface of

the second armd&n bdhgrgshded phpsvd SEhal waysk hol ded hse paebe €ard Cin a 5
given direction. As shown in FIGS. 2A and 2B, a pair of front and rear

rotary bosli es (eeparapsl feys)addAcand idBoatcentpcefetadhl ytr ot Bhabiym
attached to the lower surface of the first arm15. The pair of rotary
bodi es 17A and MécidBismnlbecanrhagedfinst dend heepand afmgulfeandi 1l§.15C

The first arm 15 moves forward/backward on the base 13

in the back-and-forth direction. The second arm 16

moves forward/backward on the first arm 15 in the

10 back-and-forth direction. The probe card C is placed
on the second arm 16. When a handle 15A attached to
the rear end of the first arm 15 is manipulated, the
arm mechanism 14 can be moved forward/backward. As
shown in FIG. 1, the first arm 15 moves forward/

15 backward on the base 13. The second arm 16 moves
forward/backward on the first arm 15. A mechanism that
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,



(FIG 1). An endless belt 17C can be wound around the pulleys 17A and 17B.
“The éndl ess belt 17C is connected to the base 13 and second arm 16 t hrough
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 connecti-on jtgo0l- 18B extends through an

el ongated hole 15E of the first arm15. The 20 el ongated hole 15E is forned
inthe first arm15 in the back-and-forth direction. The second connection

(20l |, 88 comect o4l grond A1 f, 06 gasybelLad T g Thegleagth o

t he el ongat ed Hot arm can be’se c pond to the

novi ng di st ancegﬂ{s) 2he b ?%mr?%ﬁm%ﬁ%%% é@{]&p@lg{éﬁ@fgge{_%g}?andl e

15A, when the Tirst arm noves ward, the endless 15

1_7C connected toq4 ddrst &%ﬂ?ﬁéé@r‘s&f@écé%a&ﬁ@ sdBYES é?r'h {ge sane )
di stance. The second arm 16 noves forward/ backward on the first arm 15 in

the sane directi®ngdie thensansp dh 5h@ps chof@NSREUSHAGDY , chhe & sgcand arm
16 connected to the second connecti on tool 18B noves forward/ backward on

t he base 513 at givfeedirdaitent hat of the first arm 15 for a distance tw ce
that of the first arm15. Alternatively, the pair of front and rear
pul l eys 17A and 17B msdslhdren eimll BEGSbePA and 2B, a pair of front and
rear rotary bodies (e.g., pulleys) 17A and 17B are
preferably rotatably attached to the lower surface of
the first arm 15. The pair of rotary bodies 17A and
10 17B can be arranged inside the pair of guide rails 15C
(FIG. 1). An endless belt 17C can be wound around the
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



10 17C may be arranged on the upper surface of the first arm15. As shown
‘in FFG 1, a lower plate 20 can be arranged on the | ower surface of the
base 13 through an elastic nmenber 19 such as rubber. The lower plate 20 15
can have a first slide nmechanism (e.g., a contact plate, bearing
mechani sm air bearing nmechanism nagnetic floating nechanism or the
like;, to be referred to as a "first cantagt pl ate" hereinafter) 21A on its
| ower surface. The el astic nmenber 19 can serve 20 as a buffer nenber that
absorbs inmpact generated when the transporting nmechanism 12 | ands on the

t k 11, d jopact received fromthe floor surface G th truck 11
mr)\ljgs. The ?inr sjt%go% e c‘b’%‘%ﬁ? 21_1k}3§e 0 Jp%s’s%sc%nnes%%'o%r&l ts??mf%cﬁgﬁ?sm (e.g.,
tact plat i g ir b in, j iC
Floati ng MochaovESiedd dte BHEUSRaRd, DAL IR Te TRIVEL ©
pl ate" herei naff&f&a?&,%éél&@&:k@doﬁ O d1er PDeradif 15U f acge 0fahde truck 11.

Each of the contact plates 21A and 21B can be fornmed of a lowfriction

material (e. g.qdieddwisnerdetiiad | sehd dei Seshdd . havdmge gud oy coehé i ci ent of
friction. The transporting nmechanism 12 5 can separate fromand cone into
contact vBth theedsntkarnd 11 @tcdintedoadmdes yeld ddeorid r Sdnwec & opdoT ont act

pl ates 21A and 21B. For exanple, the transporting mechanism 12 is fixed at
a predet erm nedl§gdsudven orward/backward on the base 13 at a speed
twice that of the first arm 15 for a distance twice
that of the first arm 15. Alternatively, the pair of
front and rear pulleys 17A and 17B and the endless belt
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,
magnetic 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 11,
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



the truck 11 by a position fixing mechanism 22 shown in 10 FIG 1. The
*posi tion fixing nmechanism 22 prevents the transporting nechanism 12 from
falling fromthe truck 11 during transportation. The position fiXxing
mechani sm 22 can have first and second aligning/fixing nmechanisnms 22A and
22B, and 15 a connecting nmechani sm 22C, as shown in FIG 1. The first

al i gning/fixing nmechanism 22A is arranged g4 substantially the center of
the lower plate 20, and fits on the second aligning/fixing mechani sm 22B.
The connecting nmechani sm 22C connects the second 20 aligning/fixing

hani 22B and ' t handl 33 t b d.t ti
Apparatus 1.0 1S rEBNNGEE Gt o TREE pf bbor 40D, OF hoRERPRLReL | BIEFaRdl o 33
i I ed i h fLi . sh ' | 1. B
i & mani pul at 1 5. TRS SERora 2o o YREROT T &1 b nEERERT M BOEC T Abngages

fromthe first (alhonioght]xhoo: seehanism d2A Lhioygt.thesconnggting

mechani sm 22C, so that the transporting mechani sm I's released from

the truck 11. !ébéhfﬁcﬁé@ée@fthﬁi¢é{&@§p0f1&éngrgﬁsi?@ﬁw@l@eeﬁaﬁﬁé&d@zon
the truck 11 in the horizontal direction through the first and second

contact 3 ates 24\ sdsardite FHen idndi O6mé henbot E8REREE twigh NEERaPE-§Bk 12 on
the truck 11, the nmanipulation handle 33 is rotated clockw se fromthe
pul | ed-up positibrat atilde i lsourdapy edf t thé hfirsttaad second contact
plates 21A and 21B. For example, the transporting
mechanism 12 is fixed at.a predetermined position on
the truck 11 by a position fixing mechanism 22 shown in
10 FIG. 1. The position fixing mechanism 22 prevents the
transporting mechanism 12 from falling from the truck
11 during transportation.
The position fixing mechanism 22 can have first
and second aligning/fixing 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



position. The aligning/fixing nmechanism22B fits in the aligning/fixing
‘mechani sm 22A, so that the 10 transporting mechanism 12 is fixed on the
truck 11. FIG 3 shows the practical structure of the position fixing
mechani sm 22. As shown in FIG 3, the position fixing nmechanism 22 can
have the first and second aligning/fixing nmechanisns 22A and 22B, the 15
connecting mechanism 22C, and a plurality pof elastic nenbers (e.g., four
coil springs) 23. The plurality of coil springs are connected between the
truck 11 and |ower plate 20. The coil springs 23 always bias the base 13
of the transportin

hani t d the 2 f it the t Kk
11. The four cotf 9% ?%ﬁ%@lé%g%gﬁg%etﬁ?gﬁngééer %?gﬁgﬁpgﬁgaéﬁgﬁggonseofruc

substantially 90-{101.061, QUL AbOU 11 he Ll et gnce, posi Ligmeas, the
center. The referen position IS ere e position of the rirs

Liani nal Fixi ngs 25 ! | : o > on th
altgning 'X'”gh%igﬁ%cﬁéPiégﬁggf‘QirﬁgghéﬁaﬁﬁPQﬁ h”g?gﬁ?gégtsgh& on the

truck 11 subst y col ncides wt e position e second

al i gni ng/ i xi ngs SBSHANESHE LB lﬁiaﬁé@ binckna 38s.1lynds 8hQWAgi BLEI G 3,
the first aligning/fixing mnmechanism 22A can have recesses 22%@ and t hrough

holes 228b. Therigsess€Snd2hecRaLi AN sabhyther fedcknitihethkower surface
of the first aligning/fixing nmechanism5 22A. The through hol es 22Ab extend
fromthe coni cahanipakssisn 2R&adlovas dis heotipped sbotkReesef frbm thest
pulled-up position, and is restored to the initial
position. The aligning/fixing mechanism 22B fits in
the aligning/fixing mechanism 22A, so that the
10 transporting mechanism 12 is fixed on the truck 11.
FIG. 3 shows the practical structure of the
position fixing mechanism 22. As shown in FIG. 3, the
position fixing mechanism 22 can have the first and
second aligning/fixing mechanisms 22A and 22B}'the
15 connecting mechanism 22C, and a plurality of elastic
members (e.g., four coil springs) 23. The plurality of
coil springs are connected between the truck 11 and
lower plate 20. The coil 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



aligning/fixing nmechani sm 22A. The first aligning/ fixing nmechanism 22A
‘can be arranged to cover the front and rear portions of the |lower plate 20.
The second 10 aligning/fixing mechani sm 22B can have a pair of front and
rear pins 22Ba and a support nenber 22Bb. The pins 22Ba extend through the
front and rear through holes 22Ab of the first aligning/fixing nmechanism
22A. The support nmenber 22Bb supports theggins 22Ba. The 15 connecting
mechani sm 22C can have a rod 22E, cylinder 22F, link 22G pulley 22H, and
timng belt 221. The rod 22E depends downward from the support nenber 22Bb

f th d j gni ng/ f.i xi ng. [ 2B. _.Th I nd F guid h
Cod 295 i Uhe Vv (i A8 SR EGH Gn. S THERT | Hc D2 HOCTRHGET S o Che  od
22E, j ecti ' ' Ga.
The' pul oy 22H TRRARAGE 2ef  SEPRATY SRR 720 M IR AR EET L

bel t 221 extend@zﬁgtwﬂﬂ%t@c\/ﬁé@ésyﬁﬁb éﬁglé&ﬁ@mfyfémdsmw@aeof 25

t he mani pul ati on handl e 33. en the mani pul ation handle 33 is rotated

count er cl ockwi sgoydhesprd &y SER KOS L5t ‘aﬂ?gnixf%}“f‘%:)@fr@%?ﬁé‘éﬁ&ﬁiérﬁr ough

the timng belt 221 as indicated by an arrow (F e tothis
rotation,s the pAs 22Ea ©Hrdligh SlesDas 2t Al Neagdhd Xf A NEled agbsiea 22B

di sengage fromthe first aligning/fixing nmechanismb5 22A. Consequently, the
transporti ng necdessses 12248 toward the upper surface of the first

aligning/fixing mechanism 22A. The first aligning/
fixing mechanism 22A can be arranged to cover the front
and rear portions of the lower plate 20. The second

10 aligning/fixing mechanism 22B can have a pair of front
and rear pins 22Ba and a support member 22Bb. The pins
22Ba extend through the front and rear through holes
22Ab of the first aligning/fixing mechanism 22A. The
support member 22Bb supports the pins 22Ba. The

15 connecting mechanism 22C can have a rod 22E, cylinder
22F, link 22G, pulley 22H, and timing belt 221. 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



rel eased fromthe truck 11. When the mani pulation handle 33 is rotated

‘cl ockwi se, the pins 22Ba of the second aligning/fixing nechanism 22B fit
inthe first aligning/fixing mechani sm22A, so that the transporting 10
mechanism 12 is fixed on the truck 11. An aligning nechanism 40 (41, 42)
can be provided to the probe card transporting apparatus 10 and prober

100. After a connecting mechani sm 130 connegts the probe card transporting
apparatus 10 and prober 100, 15 the aligning nechanism 40 aligns them More
specifi- cally, the aligning mechanism 40 has a support plate 13B

dependi ng downward fromthe front, end portion of the |o surface of the
bane 13 Cas snointE i tecioe s hitah e M Rinarpeit O4FL 20 FO0 O

(e.g., three; 20, only.d fén S mvigféﬁ%%gowggwgtmgissggggsgfli he

Three engagi ng recesses can be arranged opéni ng

prober chanber i £ngagl 425 Wi hqt L egpondi ng
engagi ng projé%%%éﬁ%nil. A gﬁgg%ﬂ% %%@gﬁd% %%ﬁﬂ%gﬁgtt%c e@g%%QZSQ?he

front surface ofzg F@ié&x@é}se chadRernd Odi r £t P&l 1g@ing) £1kiRgdnetakh i gMi de
rails 103A can be attached to the support body 103. An elevating body 104

is attached to 2220 dhes@uidier T@j | Shd OBl ahdbOrging ngaghagi smnber ss 104A.
The el evati ng body 104 noves upward/ downward al ong the guide rails 103A
The plurality afeleagpd filuveejhe etwack NUL r ecissestH msiripulatged on t he
el evati ng body
handle 33 is rotated clockwise, the pins 22Ba of the
second aligning/fixing mechanism 22B fit in the first
aligning/fixing mechanism 22A, so that the transporting
10 mechanism 12 is fixed on the truck 11.
An aligning mechanism 40 (41, 42) can be provided
to the probe card transporting apparatus 10 and prober
100. After a connecting mechanism 130 connects the
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 downward 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 101A 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



5 104. The engagi ng recesses 42 can have a shape such as an inverted
triangle, an inverted cone, or the like. The engaging portions of the
engagi ng projections 41 can be fornmed as, e.g., conical projections. The
engagi ng portions of the engaging recesses 42 can be 10 fornmed as coni cal
recesses. Assune that the engaging projections 41 and engagi ng recesses 42
have conical shapes. Even if the floor. sydace Gis sonmewhat tilted, the
probe card transporting apparatus 10 and prober 100 can be reliably
engaged with each other by 15 only roughly aligning the probe card

transportin aratus 10 wt rober, 100. A fixing nechanism 50 can
be f ulrot her gr o%oglfjogetﬂ%ﬂpﬁ 2]0(%%?1 “oUdh RGBT I’—'Tl?f\'%i]?S Af€ “al i gnment
with the prober.100_4 r | Xi I 0_fixes e
probe card traﬁg%%r 1%6£§%%§H%§%% %%Eé%%$é%%@%@%ﬂ%g%gﬁ%ggﬁéaTigﬁgnﬁﬁghem
reliably. For e cthe, f4xin ] n e LLyof left and
right dyiving C d%?gﬁ%i elééé°a?¥ﬁ% |nd%$%€9§€€ (%?%ié?T$€%égngaging

el ements 52, a%éa%{&@%e%géséésb@zeélﬁégﬁﬂrﬁﬁé‘é@%ﬁ BRe &BevdOMgi Bo&YG 1.

The air cylinders re arranged on the el evating body 104 between the
upper ands | oneriengagring ¢éesLsees Adceddes 242 engaghng £| sShEpé ssbZhase

hori zontal ly attached to the distal ends of piston rods 51A of the air
cylinders 51. dheitvebeedngapetybd cnemt snodreed@ adhached tloet hieke.
The engaging portions of the engaging projections 41
can be formed as, e.g., conical projections. The
engaging portions of the engaging recesses 42 can be
10 formed as conical recesses. Assume that the engaging
projections 41 and engaging recesses 42 have conical
shapes. Even if the floor surface G is somewhat
tilted, the probe card transporting apparatus 10 and
prober 100 can be reliably engaged with each othef by
15 only roughly aligning the probe card transporting
apparatus 10 with the prober 100.

A fixing mechanism 50 can 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



support plate 13B such that the engaging elenents 52 5 engage with them
‘The c¢ylinder rods 51A can be rotated forward and backward by rotating
mechani sms 51B. A case wherein the probe card transporting apparatus 10 is
to be fixed to the prober 100 will be described. Wile the piston rods 51A
of the fixing 10 nmechani sm 50 are extended, the probe card transporting
apparatus 10 approaches the prober 100.. Wign the to-be-engaged el enments 53
reach deep into the engaging elenents 52, the engaging elenents 52 rotate
through a rotary driving nmechanism Thus, the engaging el enents 15 52 and

t o- be- d el ts 5 i th h_.oth Wh t i i nd

52 retract the BIETHHS (OHEMARE THeATT HEROIOT oL R OIP a2 Pt BEl | ed
t dth b I 52, z d
el ements 83 an7Eer SRS RS G PRt TR A e P L BagEs GRS OG
mechani sm (€. g.ppan Bige &ybinderd1 6R-680 bs arLanged -Rehowstbgeel evating

body 104, as shown in FIG~17 The air cylinder 60 Is attached to the

| ower portion ofupherprobefe chanbencyOdn2e ﬂ\iléheﬁ%ﬁgphéténetﬁéﬁlt@lg?iad ng
up. The el evating body 104 can be noved vertically through the piston rod

61. Refegring égddés wilthr€hé&f eNCEhAUGRI thddd Ar@805 R carZbe arboatee
attached to the rear end of the truck 11. The operator holds the handl e
11A and noves therpindeandridackward by rotating mechanisms 51B.

A case wherein the probe card transporting
apparatus 10 is to be fixed to the prober 100 will be
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 eléments

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



transporting apparatus 10 by pushing it. Swtches (not shown) for driving
‘the élevating air cylinder 60 can be 5 attached to the handle 11A. The air
cylinder 60 can be driven by operating these switches. As shown in FIG 4,
a stopper nechanism 70 which regulates forward novenent of the arm
mechani sm 14 can be arranged on the base 13 of the transporting 10
mechani sm 12. As shown in FIG 4, the stoppgr _nmechanism 70 has an abutting
menber 71, first rod 72, and first and second cylinders 73 and 76. The
abutting nenber 71 abuts against the prober 100. The first rod 72 has the
abutting nmenber_71 at.its_distal, end,, The 15 first _cylinder 73 quid t he
Yod 72 Pn the ndr PoBnts 2frfhd B enfoteaRoRBRcDF Fher Crihordr catfy
guides a rod 7 e tigcal e C 5.4 ip-c cted
to the proxinalé%%%ggggtﬂ8¥§%f£§%eh¥P?g 1?§d8§§,&ggfénahégp?hggugﬁgghe

cylinder 73, thepugh,a,20nki 8kpdfarhsl 1angs £adningf Qemedsgncthesdiabal end
of the first rod 72 A spring coil 77 is elastically interposed between

the flange 72A gRgwhi I sbrciliveny tH8. eTheatiagahiendyPentieensof chhepsecond
rod 75 projecting fromthe upper end of the second cylinder 76 25 engages

with a | ogki ng gethered8tat thehrantiDet heafli rvhe aimn ¢blimbBerdest ahnebe of
the second rod 75 regulates the first arm 15 from popping up fromthe base
13. - 23 Assumd@ritat bheopbuating tnkaber switohethe stopper
As shown in FIG. 4, a stopper mechanism 70 which
regulates forward movement of the arm mechanism 14 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, extendiﬂg 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.



mechani sm 70 abuts agai nst the prober 100 and that the first rod 72 is
‘pushéd backward agai nst the biasing force of the spring coil 77. Then, the
second rod 75 5 follows the second cylinder 76 to nove downward by the

link 74. The second rod 75 di sengages fromthe |ocking nenber 78 of the
first arm 15 and rel eases the arm nechanism 14 (15). Thus, the arm
mechani sm 14 (15) can nove forward. 1Q The operation will be descri bed.

(a) The probe card Cis placed on the transporting nmechanism 12, as
indicated by an arrowin FIG 1. (b) The operator holds the handle 11A of

h k 11, and pysh d ' 10 15
move it 1o the 1ronttSBRTacR Bl Erver SRRt g nEd DB ohbi CHobLe (35 REEhown
in FIG 5, th ' . ' hapi '
posi L1 oned | etk LRy IALR Y TS Runkbers RS IFEbAEe TREERPARZE B8 20
(d) The operat of; Lid t 5.4 hey MROI DUl iaLd OB ARS8 331 Moveril Tr o the | over

end position shown in FIG 5 as indicated by anfarrow A1n FIG ©. Thus,

the link 36 rotates SOUKErSHPLKWM §8i1 ap7 | Ndtad dc Yy Sdcdhd OMeB, 75and
pulls the coil spring 35. The driving portion 32 25 swi ngs the connection

tool 31 upward &l BEsls i thé Nsédend hoyl ziadéal 790sd thdve ddenwHRAESY | Oet 00
31 catches the connection pin 37 of the prober 100. Thus, the 24
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



probe card transporting apparatus 10 and prober 100 are al so roughly
‘aligned with each other. In this state, the engaging projections 41 and
engagi ng recesses 42 of the aligning nechanism 40 are positionally
di spl aced 5 fromeach other, as showmn in FIG 6. (e) At this time, upon
handl e mani pul ati on, the connecting nmechani sm 22C of the position fixing
mechani sm 22 rotates countercl ockwi se, as jndicated by an arrow C. The
second al i gning/fixing nmechanism 22B 10 (FIG 1) disengages fromthe first
aligning/fixing nmechanism 22A, and rel eases the transporting nechanism 12
fromthe truck 11.. (f shown 7, _the operator. pul he
i pul at | on haERe 3%a€%n'ﬁae?seﬁ>9r%9tmfeam*éUf. PR738% BEobSrarab Rrr ner
count er cl ockwi sg S 3 f the
%igh‘%’&%df 24 S A0 ég'?h?)!i@ eigg ﬁg gﬁlé 6848

driving portion e Co nectlon t 00 riving poftlon

32. As ShOW”"kﬁ%(%cgé @f b EY5EdloRk &PeaR&OQT%SQEHg %éé@éBQéthﬁgof

apparatus 10 is fixe e prober 100. 20 e operator |ocks the

mani pul ation haggl ?af’f%nlﬂ_@em@mé’ﬁi@rﬁ i) Oehﬁétb8§§tﬂén911§rh81§bﬂ.88é89
mechanism 40 fit in the engagi ng recesses 42 halfway, as shown in FIG

(h) As stwn i nffbifs edch Whiee £ hea sredhewh aih opIG256 handl e 33 is pul | ed up
conpletely, the engaging elenents 52 of the fixing nechanism50 are
| ocated bel ow t he t ¢ebeAenghfedtehepreapsn5Bandle manipulation, the
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.



25 (i) Wien it is detected that the truck 11 is fixed to the prober 100,
‘the fotary driving nechanism51B of the fixing nmechanism50 rotates the
engagi ng el enents 52 through the piston rods 51A as indicated by an 5
arrow Ain FIG 8. The engaging elenents 52 engage wth the to-be-engaged
el ements 53. (j) The air cylinders 51 retract the piston rods 51A, and
draw the transporting nechanism 12 rel easeg on the truck 11 to the prober
100, as indicated by an 10 arrow B in FIG 8. At this tinme, the
transporting mechanism 12 and truck 11 are in contact with each other

coet 110 éﬂfsfiﬁr?Q?ﬁ%‘i’”r‘%hﬁ%”{?h% PR ortthoTREchaRT At h2° BahsFEle on
the 15 truck SOt ébe{kioém é@o@é%o&&ﬁ]&ﬂ?%ﬁ}&ﬁé& LftE ASLSH

conpletely, in e transporting ne ani sm ngagi ng projections 41

and engagi ng reﬁ?@%é&%eé%léﬂ'ﬂﬂ'f&wa{ﬂé@n r%@§fw?fé}{§n@§en in

the state 20 shown in engage wth each other co

indi cated by argpwehidudth Ghd. pEtddi FoLNINCTELY | i AdEcatd@NSPOLAL T NY
mechani sm 12 and prober 100 are aligned, and the transporting nmechani sm 12

is fixedgo thearpswherid 00 25 ( 1)THesmddwi 1N galimeh 1§ 0f Bcéhgdge 41 and
engagi ng recesses 42 of the aligning nechanism 40 are to engage
with the to-be-engaged elements 53.

(j) The air cylinders 51 retract the piston rods
51A, and draw the transporting mechanism 12 released on
the truck 11 to the prober 100, as indicated by an

10 arrow B in FIG. 8. At this time, the transporting
mechanism 12 and truck 11 are in contact with each
other through the first and second contact plates 21A
and 21B having the small coefficients of friction.
Thus, the transporting mechanism 12 can move on the

15 truck 11 smoothly.

(k) When the piston rods 51A are retracted
completely, in the transporting mechanism 12, the
engaging projections 41 and engaging recesses 42 of the
aligning mechanism 40 which have been in the state

20 shown in FIG. 8 engage with each other completely, as
indicated by arrows in FIG. 9. By this engagement, the
transporting mechanism 12 and prober 100 are aligned,
and the transporting mechanism 12 is fixed to the
prober 100.

25 (1) When the engaging projections 41 and engaging
recesses 42 of the aligning mechanism 40 are to engage

with each other, as shown in FIG. 9, the transporting



wi th each other, as shown in FIG 9, the transporting - 26 nmechanism 12
‘lifts the elevating body 104 upward along the guide rails 103A by a

di stance corresponding to the positional displacenment between the engagi ng
proj ections 41 and engagi ng recesses 42. Consequently, 5 the elevating body
104 floats fromthe piston rod 61 of the air cylinder 60. In this case,
the abutting nenber 71 of the stopper Jrechanism 70 shown in FIG 4 abuts
agai nst the elevating body 104 and is pushed backward. The second rod 75
follows the second cylinder 76 to 10 nove downward, and di sengages fromthe

| ocki nb 78._ Thus, . hapi sm 14 (15) i | f th
base 19, 50 ¢ ndtSTIaTIR i o HEFEaE arkiar 110 Ry nfohehePard ahdl i n°
FIG 9, th . le 1 h ' 0, the 15
transporti ﬁgog‘g{c}géaor#%lm#gp%/éezfqgﬁ\%Safc?iggrﬁﬁceét?%égggﬁﬁln% téﬁ)r egti on
i ndicated b - banber h th
opent ng 10TA AT e T e E e e oL Do i g
nmechani sm 12 ngyes) &t 1dies hasedd, eddieg S5 0P 8582464 20 NBYLSQRehPByfi I St

arm 15 forward, parallel to the first arm15, at the sane speed for the
sanme di stance tige tdleevtat Hig Asddy 51 0LofBEAtSNEtdm Whé hpiefenense €0 of he

base 13, the second arm 16 noves forward at a speed tw ce that of the
first arm 15 f the alistaytendaw c&0 25 Ihmathdd tdeefitisé aibuttibng | metibées
manner, the second
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



arm 16 enters the prober chanber 101, as shown in FIG 10, and noves to

‘i medi ately bel ow the probe card 27 - holder 102B of the head plate 102.
(n) The operator operates the switches of the handle 11A, so that the

el evating air cylinder 60 extends the piston rod 61. When the piston rod
61 5 cones into contact wwth the | ower end of the elevating body 104, as
shown in FIG 11, the elevating body 104 45 lifted upward together with
the transporting mechanism 12, as indicated by an arrow. At this tine,
the transporting nechanism12 is Iifted upward against 10 the spring force

f th I i i hani 12 is lifted
oovard 1 om t ne T ok 1478 of oo ad Rl EEE ke "Setond arm 161 ts with
t he gui de pins 102A 95 t?ﬁe gpgtggrﬁgggggg%oéggBﬁgitgﬂgsh$ﬁd Rlate 102.

15 (p) In this state, he pr o e card e rotatlng
probe card hol derndP2B {47ty Hk@é{\@réhé‘” LN 4 8%n hglPngflﬁ Lf & The probe

card Cis nounted on the prober 100. (q) After hat evatlng air

cylinder 60 is exXQehld ViEhe by &cSM £68 OPET alhon, tﬁédpwgoﬁl g¥at kg body
104 is noved downward. The transporting nechanism 12 al so noves downward.

The transporti ngomi@s hamt snedrtatandstionthdel dweekedd &OrenghelBeatingt and
second contact plates 21A and 21B having a small coefficients

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.

(o) 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.

(g) 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



25 of friction. (r) The operator pulls the handle 15A to pull out the
‘first arm 15 fromthe prober 100. The second arm- 28 16 restores to the
initial position at a speed twice that of the first arm15. (s) The piston
rods 51A of the air cylinders 51 of the fixing nmechanism 50 extend, and
the piston rods 51A 5 rotate countercl ockwi se. Thus, the engagi ng el enents
52 disengage fromthe to-be-engaged el ementgs 53. The transporting
mechani sm 12 is separated fromthe prober 100. The engaged ali gni ng
mechani sm 40 is also disengaged. 10 (t) As a result, the stopper nechanism

70 sh in FIG 4 actuates. The first aligning/fixi hani 22A of
{he’ 7 anspor ti rif rERREH S 52 TR° ol PYAt e THe Socbrtbart ghThG? {1 xi ng

mechani sm 22B of, the tr y pring force of the elastic nenbers
23. 15 (u) The %%%Ea %rg%%l$%%?€eaﬁgﬁ}%UIation handl e 33 downward to the

initial position. Th Iyl NG [ 32, Rf EN opnnecty apj sp¥30
di sengages the conng%?igﬁét %?Qéé ??%ﬁ1%ﬁ§ %%nﬁ%%t?gﬁ %*Eg%gggg ?%egE

prober 100. Therpecongd; o iBoénghisni @ doechad] sth226hL0p pdtdherd@si 10N
fixing mechanism?22 fits in the first aligning/fixing mechanism 22A. Thus,

the transporti ngotafes haviste 221 bSkwDHST I aligs, othé hendgdgithkg 1d1etentIhe
probe card transporting apparatus 10 and _
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 éligned 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



prober 100 are di sconnected fromeach other by the 25 series of operations
‘descfi bed above. As described above, according to this enbodinent, the
truck 11 is novable. The transporting mechanism 12 - 29 is arranged above
the truck 11 to be able to separate fromand cone into contact with it.
The transporting nechanism 12 transports the probe card C between the
truck 11 and prober 100. The transporting Jggchanism 12 5 has the base 13
and arm nmechani sm 14. The arm nechani sm 14 noves forward/ backward on the
base 13. The aligning nechanism 40 for alignnent with the prober 100 and

fi h 50 for f b ded to the b
13" ATter the 10 (YRGS MO CHAI G2 13 T i BRGIP T (HO (REPRFabSr 100
through the al 4 f b
100 through the RTRAAT Teihat e st Pn | %' e L %8r§“?%pr° o
tilted, the transpl{dng MBGHAN SR IL G0 ﬁxe&éé alerdremdigedn thyck 11

and naintain the parallel state of the probe card Cin the prober 100, and

can smoot hly atd;agdk and aglet@edbdher @f obergar grindPo Abnd redehlgi ar d2cl anp

mechani sm of the head plate 102. According to this enbodinent, the
connecti @ 20 HedifHed dd 4w 1EChradi S e ClaMESH S14 he Tmelcésrral to the

prober 100. After the probe card transporting apparatus 10 is noved cl ose
to the prober Ikhdriesm 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.



connecti on mani pul ati ng mani pul ati on mechani sm 30 is nmani pul ated. 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 nore reliably. - 30 According to this enbodinent,
the position fixing nmechanism 22 fixes the truck 11 and transporting
mechani sm 12 to each other. During transpaftation, the transporting
mechani sm 12 will not be positionally 5 displaced on the truck 11 or fal
fromthe truck 11. The coil springs 23 elastically connect the truck 11

dt ti i 12.. Th t he t ti >hani 12 b
foliably restored o CFEIRIS BhCE L HOETRIRHIGR 1 HelE rRERE TAOR ThEXF i¥ar and

d t act { ' I [ Gl f
i otion ar e privE TS The oo At GE R o SRR B0 S G
transporting MeeOal $fln 2o HiSa &St hdOST A @Rth {188, the

transporting nmechanism 12 and prober 100, the transporting nechanism 12

can be 15 snoodidpyspEmerhdmddgat {86k 2l lwi PGt vl 3ot Sn di ment,
the transporting mechanism 12 has the base 13 and the first and second

arms 15 and 16.d{dEl dddStordrthe S rmmiest T asmef4lll Haskwetigl orudinelr base 13.
The second arm 16 noves 20 forward/ backward on the first arm 15. The pair
of pulleys 17Atanddi/B speireys @@Ryesl adt 1deel fy avdnreswk ridas 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 rear
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



portions of the first arm 15. The endl ess belt 17C extends between the
‘pul | eys 17A and 17B. The first and second connection tools 18A and 18B
connect the base 13 25 and second arm 16, respectively, to the endl ess belt
17C. The second arm 16 can be noved at a speed twice that of the first arm
15 for a distance twice that of 31 the first arm 15 by only noving the
first arm15. Thus, the transportation tiyje aof the probe card C can be
shortened, and the operation of noving the transporting mechanism 12
forward/ backward is 5 facilitated. The prober 100 of this enbodi nent has

th I ti dy_.104 i gni i 40, fi xj hani 50, d
ol evati g ai 1 G it AT oy SR MohH itk § 55 1S o he
openi ng 101A-gf%§éi)éﬁgf@&5h

h
vertically. The all’gning mec %ﬁéﬁﬁ&%&??@%}%v@? (158}?%% (g%lé@g??%%gbody

104 and aligns ghefSANSROit idigs ¢YRehasi SaR 13, Woi ndhendroer chamber 101,
The fixing mechanismb50 is provided to the elevating body 104 and 15 fi xes

the base 13 of dhghdganshey thdhdmrdan 5nkd2vd £3/bdexPisders chamber 101.
The air cylinder 60 noves the elevating body 104 vertically. The prober

100 can e expeadeditocddmyve the same operation and effect as those of the
probe card transporting apparatus 10. The head 20 plate 102 has a position
fixi ng mechani sm whiThe fpxrelser 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 mechaniém 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



the probe card C, |oaded by the transporting mechanism 12, in the

‘hori zontal direction. The probe card C transported by the transporting
mechani sm 12 can be reliably attached to and detached fromthe head plate
25 102 without failure. FIGS. 12 to 14 are conceptual views showi ng a
probe card transporting apparatus according to another 32 enbodi nent of
the present invention. A probe card transgorting apparatus 110 accordi ng
to this enbodiment has a truck 111 and transporting nmechanism 112, as
shown in FIG 12. The truck 111 can nove on the floor 5 surface G freely.

The t ti hani sr ' d above the truck 111 to be abl
{o separate {rOMERIDENET Ml CORTECE. W AFERTLOho BrEFGRBITRRD

200, The 1 ruck TAEE S0 RRE T Ihg Hochans Bt o bk o BRindn Bl FCE!
sane _ manner as,id 4 hegmpodi ey desgribed wohoLeferenge. 19 ELGS. 1 to

11. The transporting nechanism 112 has a base 113 and first and second
arms 115 and 1lhouhein SeEONth A MAHE €ARCIDYE] atard RPEEdohWEE Ehgbrof the
15 first arm 115 for a distance twice that of the first arm 115, in the
same manmer as sefddanspbrééeng. nNEedaSM3dIrshomédhdh{Em2112nikhe probe
card transporting apparatus 110 of this enbodinent, the first and second
arns 115 and ll&rranged above the truck 111 to be able to separate

from and come into contact with it. The transporting
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.fhe
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. In FIG. 12, a
25 connecting mechanism 30, aligning mechanism 40, fixing
mechanism 50, elevating body driving mechanism 60, and

the like which are identical to those of the embodiment



20 nove forward on the base 113. A tilt prevention nechani sm 120 supports
‘the first and second arns 115 and 116 from bel ow, when they are tilted by
the weight of a probe card C which is particularly heavy, thus preventing
themfromtilting forward. In FIG 12, a 25 connecting nechani sm 30,

al i gni ng mechani sm 40, fixing mechanism 50, elevating body driving
mechani sm 60, and the |ike which are idenjfycal to those of the enbodi ment
33 described with reference to FIGS. 1 to 11 are omtted. As shown in
FIG 12, the tilt prevention nechanism 120 has a mani pul ati on handl e 121,

bstanti al | -sh d.l 122 buf tj nb 123 Th
ngZragehgerylz eggggg?ﬁl%%géug%gggéﬁc%yt?ﬁgg%gsgi ﬁ%g?f$ﬁﬁg;%ﬂfFFﬁ 'neﬁber
123 i ttached to t ' | . f,th 1
rani pul ati on - handl e 12 0ho U AR BiFa 18 FRE FLibrPreysac fan RenahTem, |

17t the abuttingongabes d2d:pRyRe don Henabltiono JQospaberaiss supports

the first arm 115 from bel ow.™ The operation w be described. (a) The

probe card C isypirgsdaonetbe serpad 8 448, aBst 6@y mémbEL G232, (b)
When the operator pushes a handle 115A in the 15 direction indicated by an

arrow in &1 G 1Phethevétraémber m 145i soyesal vy wahspont éebPaske 1B3seDuri ng
this novenent, the second arm 116 noves forward on the base 113 at a
speed tw ce that1®f thieefalbsttang ddbbénria3 is attached to the distal
end of the lever member 122. When the manipulation
handle 121 is manipulated, the lever member 122 swings
to 1lift 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 forward 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



di stance twice that of the first arm 115. 20 (c) As shown in FIG 13, when
‘t he second arm 116 noves forward on the first arm 115 in the direction

i ndicated by the arrow and enters a prober chanber 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 mani pul ates the mani pul ation handle 121
of the tilt prevention nechani sm 120, the 34 ever nenber 122 rotates

cl ockwi se (the direction of an - 34 arrow Ain FIG 14). The abutting
menber 123 abuts against the front end portion of the | ower surface of

the first 115 lifts. the, fi 115, il it
hor i zontal . 5 (%Sr?vg JEERacch ef‘lilh;s %a:ag%‘ﬁéﬁbrl‘é 55 ?gn#%%kéfa&%helrebit
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menber 122 is uhOCketse thgnfi{s! AN 11bc¥higd PassePeeR $YPPALLEH4PY the

abutting nenber 123 is released, and the transporting nechanism 112 is

restored. As hasgnbeendessrhdedzaboye, according to this enbodi nent, the
tilt prevention mechanism 120 prevents 15 a tilt of the transporting

mechani sr6 112 whi ch has Imvedifosvatd, fthe LBeekrekbétli2Assynieotkat t he
second arm 116 of the transporting nechanism 112 enters
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 lifts 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



the prober 200 and that the transporting nechanism 112 is tilted by the
‘wei ght of the probe card C which is 20 particularly heavy. Even in this
case, the tilt prevention nechanism 120 lifts the probe card C upward and
corrects it horizontally. The probe card C can be transferred snoothly,
and the transporting nechanism 112 need not have high rigidity. Rather,
the 25 transporting nechanism 112 can he mpde Jightweight. The present
invention is not limted to the above enbodinments at all, and the design
of the respective - 35 constituent elenents can be changed when necessary.

F e, th t hani sm 22C of t ition fixi
mochan am 22, THEVEGHAGELY it TRURER S B A9 COFoCET GERER pulat i ng

hani sm 30, t i k ' f i b d. Th
engagi ng el orert o SR 1o % B aaa o e B R e P o
50 can take ot hets shapessi fnd h&cﬁéﬁi&%'ii‘ﬂ%h@?c&ﬁ%é&%ﬁ Kfte cRafl 541 NY

mechani sm ot her- than an air Tylinder can be enpl oyed. ccording to the

enbodi ments of fhesprEsedtonhdwendh Ahanihel dODIPhddn o i dhes pr obes €ra be
decreased. A large probe card can be maintained in the paraliel state in

the probes withDike peraiasyet ety offdechfl Siys acdm | be oiséde fTrer surface
or the Iike. 15 The probe card can be snoothly transported to the head
pl ate, and can dxegadimag heletantaand 2dmt heol- e oangdged 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.



LLOYD WSE 36 dains 1. A novable probe card transporting apparatus for
‘transporting a probe card to/froma prober, 5 conprising: a rmvabll_,_%@r@%g;
a transporting nmechani sm arranged above the truck to be able to Separ
fromand come into contact with the truck, the transporting nmechani sm

including a base 10 and a first arm mechanjsm which is arranged on the base
to be novabl e forward/ backward; a first aligning mechanismto align the
transporting mechani smand the prober, the first aligning mechani sm being
arranged on at |east one of 15 the base and the prober; and a second

al i gni ng rrechan'gmto align the base with and fix the base to the prober.
2. A novabl e pr 2 Card transporting apparatus according to claiml1,
further having a connection 20 mani pul ati ng mechani sm whi ch connects the
truck to the prober. 3. A novable probe card transporting apparatus

according to claimly fufther bayingote third aldgnog: i A chighd s ydi ch
aligns the transporting nechanismwth 25 and fixes the Transporting
mechani sm at a #&f ef LAEpoPOShE | KNp P heatd UeK/from a prober,

5 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

10 and a first arm mechanism which is arranged on the base
to be movable forward/backward;

a first aligning mechanism to align the
transporting mechanism and the prober, the first
aligning mechanism being arranged on at least one of

15 the base and the prober; and

a second aligning mechanism to align the base with
and fix the base to the prober.

2. A movable probe card transporting apparatus
according to claim 1, further having a connection

20 manipulating mechanism which connects the truck to the
prober.

3. A movable probe card transporting apparatus
according to claim 1, further having a third aligning
mechanism which aligns the transporting mechanism with

25 and fixes the transporting mechanism at a reference

position on the truck.



LLOYD WSE - 37 4. A novable probe card transporting apparatus according
‘to ctaim3, wherein the third aligning mechanismhas an el astic nE@Y®WsE
which pulls the transporting nechanismtoward the truck. 5 S. A novable
probe card transporting apparatus according to claim1, wherein the
transporting nechanismis placed on a Iome{ plate, and the lower plate has
a first slide mechanism on a |ower surface t hereof, and 10 the truck has
an upper plate on an upper surface thereof, and t he upper plate has a
second slide nechanisnron an upper surface t her eof the first inde
mechani sm being slid on t sec slr e_nechani

transporting apparat s d%dB? SR e %l 5 tﬁﬁ%?%?ﬁtfﬂ% ?PP%FaEHﬁ second
slide nechanlsqgcgé L@%ato éi%lm Ifsehgr%andtﬁé Lﬁaféegf hn%aoe of the

pl ate-1i ke nenber o Second s iSms is

f d of I t ti
0o o L AEhEH 80 B ofi oy 20T BNl S Bt oreper {1

apparatus according to urther conprises a
second arnrnech@pé§§% £hy CRECHBY Esm f O6Ward/ PREKMRLEKON the first arm
le pro

mechanism 8. A be card transporting apparatus 25 according to
clam 1, havisng a mechani smdRathlHrey¥EPé Scard transporting apparatus
according to claim 1, wherein
the transporting mechanism is placed on a lower
plate, and the lower plate has a first slide mechanism
on a lower surface thereof, and

10 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,

the first slide mechanism being slidable on the
second slide mechanism.

15 6. A transporting apparatus according to claim 5,
wherein the first and second slide mechanisms are
plate-like members, and at least one surface of the
plate-like member of each of the first and second slide
mechanisms is formed of a low-friction material.

20 7. A movable probe card transporting apparatus
according to clam 1, wherein the apparatus further
comprises a second arm mechanism which can move
forward/backward on the first arm mechanism.

8. A movable probe card transporting apparatus

25 according to clam 1, having a mechanism that prevents

the transporting mechanism, which has moved forward

from the truck, from tilting.



the transporting hechanisn1 whi ch has noved forward fromthe truck, from
WSE - 38 9. A novable probe card transporting afRaypiyse

‘tilting. LLOYD
according to cl

aim7, wherein the transporting mechanismfurther

conprises: a pair of rotary bodies arranged at front and rear 5 portions,
respectively, of the first arm nechani sm %n endl ess belt extendi ng between

the pair of rotary bodies; and a first cé

necti on tool which connects the

endless belt to the base, and a second connection tool which 10 connects

the endl ess belt to the second arm nechani sm wherein when the endl ess

belt is noved around. the rotar bodi,es, the first and second arm
" o R R & ¢

mechani sns nove for

AT PR e TABPRY

transporting apparat us ccordi. 0 imJ9, i second arm
az?lc %%ﬁécillnrﬁg atr% c%laan]iq‘g rr% 1 O&Legile;gna 1%/\liy)ér] %féol{lstﬁe&eﬁ Tans port ed.

mechani sm has

novabl e probe qard 11a0spaLtdig. Aldlsy. 20 according to claim 10,
to

wherein the first connecti

a prober side,

5

10

15

20

25

WHART T Pidbe card

11. A

on o) onnects the endl ess belt to the base on

and 4 h&s SCoNd- SOUNRE B P d Qb r HNEC S £:R6ht el essabel t

to a side of the second arm nechani’'sm

portions, respectively, of the first arm mechanism;

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,
wherein

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

10. A movable probe card transporting apparatus
according to claim 9, wherein the second arm mechanism
has a holding mechanism to hold a work to be
transported.

11. A movable probe card transporting apparatus
according to claim 10, wherein the first connection
tool connects the endless belt to the base on a prober
side, and the second connection tool connects the
endless belt to a side of the second arm mechanism
which is opposite to the prober.

12. A movable probe card transporting apparatus
according to claim 11, wherein the transporting

mechanism has a mechanism that prevents the first arm



which is opposite to the prober. 25 12. A novabl e probe card transporting
‘appatatus according to claim 11, wherein the transporting nechbONpmdpEs a
mechani smthat prevents the first armLLOYD WSE - 39 nmechanism which
has noved forward fromthe base, from tilting. 13. A prober conprising: a
prober chanber having a probe card and an s? opening which is formed in at

| east one of a side surface and upper'éuf%acé'of t he prober chanber; a
probe card transporting mechani smwhich | oads a probe card in and unl oads
the probe card fromthe probe chanber through the opening of the prober

chanmber; 10 an el evati ng bady .arranged o n_outer_side , surface pof the
prober chanber T%éﬁﬁ?h%@adﬁ%yﬁ%r??%gW?V?g €9¥Y?5§ Ef?ﬁn?%%y??ﬁ?nggﬂgﬁhanism
provi ded to trm%figyg%ing body and transporting nmechanism the first
aligning/fixing ech ismserving to align and fix the 15 el evating body

and the transportinglgech@qééggg%t&bﬁﬁgq%igg her; and an el evating body
rcally v

driving nechanisnlmhlch vert es the el evating body. 14. A prober
according to clai m I3, pfdbd Pethanife £ ONPF{h NP pAoBEPPLEY SBEhART sm whi ch

supports the
5 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
chamber through the opening of the prober chamber;

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

a first aligning/fixing mechanism provided to the
elevating body and transporting mechanism, the first
aligning/fixing mechanism serving to align and fix the

15 elevating body and the transporting mechanism with each
other; and

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

14. A prober according to claim 13, further

20 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

a connecting mechanism which connects the truck to

25 the prober chamber.
15. A prober according to claim 13, wherein the

prober chamber has a second aligning/fixing mechanism



transporting nmechani smabove a truck to be able to separate from and cone
‘into’ contact with the truck; and a connecting mechani smwhich conpgegisyidpe
truck to 25 the prober chamber. 15. A prober according to claim 13,
wherein the prober chanber has a second aligning/fixing mechani sm LLOYD
WSE - 40 which aligns in a horizontal direction and fixes the probe
card | oaded by the transporting nechanism”"16. A novabl e probe card
transporting apparatus according to claim5, further conprising an elastic
5 nmenber placed between the base and the |lower plate. 17. A nethod of

transpor i ng - SRPAAIU bt b NG THE S bl e E ) BT HET e r obe
Card transport PEaspa bt ROF AL S APRAEtng Ne BRI B0t of the
1573 het ght Qo espond ng. (e The brobars and (0 et g 1§ nePororertard
into the probergdddiaiddadraRacas d ddansdorddadis aPnay dlSelastic
5 member placed between the base and the lower plate.
17. A method of loading a probe card into the
prober in a prober having a probe card transporting
apparatus, comprising the steps of:
(a) placing the probe card on the probe card
10 transporting apparatus;
(b) connecting the probe card transporting
apparatus to the prober;
(c) adjusting a height of the probe card to be
transported by the probe card transporting apparatus to
15 a height corresponding to the prober; and

(d) loading the probe card into the prober with

the probe card transporting apparatus.



