WORKPI ECE TRANSPORT METHOD AND WORKPI ECE TRANSPORT APPARATUS BACKGROUND OF
THE | NVENTI ON 10001] (1) Field of the Invention [ 0002] This invention
relates to a nethod and apparatus for transporting various types of

wor kpi eces, such as a sem conductor wafer and a circuit board, in a
non-contact manner. [0003] (2) Description of the Related Art [ 0004]
Such as apparatus for transporting a sem conductor wafer (hereinafter,
sinply referred to as a "wafer"”) in a non-contact manner has been suggested

and i npl enmented as wor kpi r (fically, the wafer

i s | oaded and unl oaded %Sméﬁwﬁ?ﬁﬂ%&@@w ough air float, the
waf er cassette having sem conductor wafers housed t ein in a stack manner
at a given pitch in a he%ﬂ%ﬂ?%@tﬁwsﬁﬁgFﬁﬂ’?Mér float table is
provi ded under the wafer cassette having a notch cut out rearward froma
front face in a rectangul ar shape. Wen a wafer is unloaded fromthe wafer
cassette, the air float table blows air against a rear face of the wafer
exposed fromthe wafer caBgetKEROMINDIGRATHEINVENTEINr. Sinul t aneously, the

wafer is noved forward to a position i medi ately under a vacuum suction

plate that is joo0s @) Fnddbyf sedheendbave the air float table. The vacuum
suction plate suction-holds a surface of the wafer in a position of

receiving the [obsy ThivhReBRYn tdMcyRiAhethsd bl Afetud fof Muhdpormaf wiiogasset t e.

types of workpieces, such as a semiconductor wafer and a circuit board, in a non-contact
manner.

[0003] (2) Description of the Related Art

[0004] Such as apparatus for fransporting a semiconductor wafer (hereinafter,
simply referred to as a "wafer") in a non-contact manner has been suggested and
implemented as workpiece transport apparatus.  Specifically, the wafer is loaded and
unloaded to and from a wafer cassette through air float, the wafer cassette having
semiconductor wafers housed therein in a stack manner at a given pitch in a height
direction. That is, an air float table is provided under the wafer cassette having a notch
cut out rearward from a front face in a rectangular shape. When a wafer is unloaded
from the wafer cassette, the air float table blows air against a rear face of the wafer
exposed from the wafer cassette for floating the wafer. Simultancously, the wafer is
moved forward to a position immediately under a vacuum suction plate that is in a
standby state above the air float table. The vacuum suction plate suction-holds a surface
of the wafer in a position of receiving the wafer, whereby the wafer is unloaded from the
wafer cassette.

[0005] When the wafer is loaded from the wafer cassette, the wafer having the

surface suction-held by the vacuum suction plate is transported above the air float table.



[ 0005] When the wafer is |oaded fromthe wafer cassette, the wafer having
the surface suction-held by the vacuum suction plate is transported above
the air float table. At this tine, the air float table blows air against a
rear face of the wafer to float the wafer. Sinmultaneously, the wafer is

| oaded into the wafer cassette while the vacuum suction plate rel eases
suction-holding of the wafer and retracts. See Japanese Patent Publication
No. HO4-25153. [ 0006] In the foregoing exenplary appar at us, the waf er

is floate nd. tr t use of .t [ in a
bor t1 o okt Bitip & HERENbate hbvr o % 59k Fac o8 e L B SR the it
Consequent ly, the wafer is . e jvel y I oaded and | oaded from.and into
the waf erSipkliargopgly; the wafg s &’6&?‘{3 Caﬁi?%é\‘f’e’l‘ e thhwacuumysaclelt er i s
transported over a |ong distance vvlth use of the air float table, a problem
may ari selathzeleasaesugtipeholdingef the waferand seirastsnt See JananensPatent Bublicatien
thereby falling fromthe air float table and bei ng danaged. [ 0007]
Here, prdNo.d(dg23bidde wal | s on opposite sides of the air float table al ong
a transportation direction nmay prevent the wafer fromfalling fromthe air

float table. A000d]dn th fbéingdExentpliry @ppdrotveMae watdnad flodied aaf teansparvadng
above the air float table serpentines to cone into collision with the guide
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transported over a long distance with use of the air float table, a problem may arise that
the wafer floating in a non-contact manner serpentines, thereby falling from the air float
table and being damaged.

[0007] Here, providing guide walls on opposite sides of the air float table along a
transportation direction may prevent the wafer from falling from the air float table.
Another problem may arise, however, that the wafer moving above the air float table
serpentines to come into collision with the guide walls, which leads to damages in an

outer edge of the wafer.

SUMMARY CF THE INVENTION
[0008] This invention has been made regarding the state of the art noted above,
and its primary object is to provide a workpiece transport method and workpiece
transport apparatus that allows accurate transport of a workpiece, such as a
semiconductor wafer and a circuit board, in a non-contact manner.
[0009] This invention discloses a method of transporting a workpiece including

the steps of transporting the workpiece and controlling a course of the workpiece. In the



[ 0009] This invention discloses a nethod of transporting a workpi ece

i ncluding the steps of transporting the workpiece and controlling a course
of the workpiece. In the step of transporting the workpiece, the workpiece
is transported forward while floating by blowing air vertically against a
rear face of the workpiece froma first blowoff section provided in a

m ddl e portion of a transport surface of a transport path having a | arge

wi dth than the workpiece. In the step of controlling the course of the

R T T e s R T

wor kpi ece toward a center axis of the. trans Qrt at h nd bl ow of f
secti ons tﬂ?‘ﬁmg@é‘d" eé‘i‘l“?)‘b’ﬁ‘&%‘inﬁté‘ rgprfase gf the yor ffgﬁltrqg]% ?eCIlﬂ‘é
transport path in a width direction. 0010] Accordlng to this nethod
of transuevidedinhmiddde rytier of a Waesportrariaes plcpiraispor pathihaviagalargehe
transport surface of the transport path and serpentines, the flow rate of
gas t hat wisttbthenthefwarkpiebe sladbastep bbosntioflingthe course pEthe ororkmedeethef or
suppressi on of serpentine novenent of the workpi ece. Consequently, the

wor kpi eceoiiy dfthe wodkpieoe isadnaoited whidd y flalvanty o ggé iseadjustearthgtds blosaur se
whi |l e being prevented fromfalling out of the transport course and from

col I'i si onypiighély ta@@in&uh@&awcé of the workpieBibiard 8 célier Sy SRE Genspoithagh, in

the step of controlllng the course, detectors of a non-contact type that

are Spaceﬁodg}[égéé%ﬁtabrl]&g%?’s%?[ &L?éﬁ&%?% gbeaola g'd&t & tHe i bARyufthed d8he

wor kpi ece second wof f section on
one side mher t he.wortcpi ece has been detected bl ows a nore
flow ratéd" %ﬁgqﬁﬂéﬁ“?ﬁ%fmﬁﬁ“Fhe ot her side for controlllng t he course of
t he morlcplec configuratio referab Accordlng to
this et hod. T cResaps hingrneBe it Bmurramebe raikrigrer ebarEeend of t be
wor kpi ece has been detected blows a more flow rate of gas agai nst the rear
face of twerkpisek fpets abavedhe franspor suipee ¢ithe franspalt pathynd sgpSAUNSS, thehe

wor kpi ece tendi ng
flow rate of gas that is blown from the second blow-off sections is controlled for

suppression of serpentine movement of the workpiece. Consequently, the workpiece
may be transported accurately along a given transport course while being prevented from
falling out of the transport course and from collision with the guide walis.

[0011] In the foregoing method, in the step of controlling the course, detectors of
a non-contact type that are spaced away at a given clearance in the width direction of the
workpiece detect an end of the workpiece. The second blow-off section on one side
where the end of the workpiece has been detected blows a more flow rate of gas than that
on the other side for controlling the course of the workpiece. Such configuration is
preferable.

[0012] According to this method, the second blow-off section on one side where
the end of the workpiece has been detected blows a more flow rate of gas against the rear

face of the workpiece than that on the other side. Consequently, the workpiece tending



to deviate froma prescribed transport course may be returned back to the
transport course. Accordingly, the foregoing apparatus may suitably be

per f or med. [0013] In the foregoing nethod, a nozzle blows gas from
rearward of the workpiece in the transportation direction to float the

wor kpi ece that is held on a holding table, and forward force is applied to
nove the wor kpi ece above the transport surface of the transport path. In
the transportation step, the transport path is inclined obliquely downward

relative taqg th ransport. course to appl aorward .for.c 0.1he rkpiece
for t r andPOPYAR R drreREbSL HePes S0ty 8 e Rined Pa ol panolRoffie
transport path is returned to its horizon ag%a%_%ituge to stop
transportfh‘t’qoéﬁnﬁlﬁﬂtbﬁ@rﬁg?%%?@@é@mﬁﬁ‘éﬁsﬁwf PAITBIRY s preferable.

[0014] According to this nmethod, gas is bl own against the workpiece from
rearward ther d@gl’s‘ﬂﬂust,l,le fonegoing mpthedca nozgla owp gps iegaearvardeidbeure. The
floati ng workpi ece may be transported toward the transport path. The

wor kpi eceverkpiehe ingtha branspotthion dizevsipntd fleatrthawerkipiece tizat sphmld enl alolding f or war d

force is applied thereto along the transport path that is inclined

obl i quel yablevdndefotvardisics isappliedtoanghe the twurkpisg: afove ke ttanspapsurfacpath t o
its horizontal attitude. Consequently, the worl cpiece may be transported in

a non-co qh@grhns'i,gﬁ}pgtﬂ_ r qmgd@diﬁﬁ(ﬁﬁtﬁhis%, R tRh§ort Pk &ahelined obligx@élﬂﬁ] I'n
0 od, h

addition, 1n the regoi ng net support pins push upward and support the

rear fac edo%fnv&a?& rdHVERD ﬁfe%{}ﬁ & %E{%C%B%?foﬂﬁmfd%ké td e Wdrkpitbdfbet he

nozzle to ow gas agal nst 1 rear the workpiece fromrearward
et ol SRy AUE Bl AL o sis SR SRR S .
o1y Logting, IEQmANE hoL g Lol orkibC Sy OB et on
of the V\Dprrlé eira%(lzg toward the center axis of the transport path.
[0014] According to this method, gas is blown against the workpiece from
rearward thereof. Thus, the workpiece floats with negative pressure. The floating
workpiece may be transported toward the transport path. The workpiece reaching above
the transport surface is transported while forward force is applied thereto along the
transport path that is inclined obliquely downward, and stops through returning of the
transport path to its horizontal attitude. Consequently, the workpiece may be
transported in a non-contact state from transportation to stop thereof.
[0015] In addition, in the foregoing method, support pins push upward and
support the rear face of the workpiece held on the holding table for allowing the nozzle to
blow gas against the rear face of the workpiece from rearward thereof. Such
configuration is preferable.

[0016] According to this method, the workpiece may be transported above the

transport path while reliably floating from the holding table.



[ 0018] According to this nmethod, force to nove the workpiece forward may be
obt ai ned without inclining the transport path obliquely downward.

[0019] This invention also discloses workpiece transport apparatus for
transporting a worl cpiece. The apparatus includes a workpiece transport
section, a gas supply unit, a worlcpiece carrying nechanism detectors, and
a controller. The workpi ece transport section has a transport surface of a
transport path including a first blowoff section and second bl ow of f
sections, the first. bl owo sect.i on bl ow tlcaII froma center
portion ther eo[ph @ 'Q'lerq?a?nc{ blow- ‘g{%s cﬂgn%\ﬁ‘ﬂﬁﬁ)é‘g%asaq Belﬁr‘i" 1iWstﬁ’c?‘rtatl on
direction of the workpiece, the second bl owoff s ions bl ow ng gas

obl i quel yravsling direction,of dhe wakpiess tavyas #}eemg&%ﬁ%lsagﬁﬁ Wikor kpi ece
width direction. The workpiece transport section transports the workpiece
through f1 oat i [#818]ndecssding kothis mpdod.fares o rovs g werkpisee forward maxper t pat h
havi ng a given clearance in the workpiece wwdth direction and a | arger size
t han t he okaihebwibent ifdlimingsthe srapgployt pathi oblgwplyl doseivgad. t owar ds the first

bl ow of f section and the second bl owoff sections provided in the transport
surface. The wWoolgprlas aveaticyilggdisEiohawakpiess trargpoit bpparatut i ece t owar ds

t he workpi ece transport section. The detectors detect an end of the

wor kpi ecardnkgdiiRg awﬂkﬁxcet herhaQbkRbRSs %&ﬁ@@%ﬁﬂfrkpﬁ%:ﬁ’ér@,{iort Iét@ioﬁoz[‘gz{sm ler
controls a coursé of the workpiece through naking a nore flow raté of gas

fromthe e r detects the

end of theﬁ%%?%%@éc@%ﬁ%&lnﬂnto tﬁﬁfééftgg%w? éﬁs%dgl;&r?gsltbl ?vl(l/-%off section
th t.h 0] A d fl
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detects the e of. the, wor ece .S nore hat _from the second

D} ou of 1 TSRTAEFotoR ALSaPHOPIoH ol sec@aa%éﬁ%ﬁﬁb W-?ﬁéemp%@w@s@a% ending to

devi at e fromthe wor kpi ece transport course may be returned back to a
cent er ofvertigally feoms p senternartion heeof th %ﬂayfacméﬁmf@ kpiceRyalaBg Aod nay
sui tably be perforned. [0021] In the foregoing configuration, the
wor kpi ec eransporsyion dinvetixiveni therwospidse, tho npwwsd blaor-off sectiafisthiowiabiges f or
hol di ng the workpi ece and a nozzle for blowi ng gas fromrearward of the
wor | cpi ecsbligadlst tomarihechtel akin of theditaasport path alod@223Forkpiecs widily directiohi s
configuration, the workpiece may be transported toward the workpi ece

t r anspor tTiEeesikpitchhspoftlse@ionteindpttstthe Rof§Reteehidubh A6 aebiarwet he
rear face of the workpiece and a hol ding surface of the hol ding table that

I's gener ghedfdpB sfed AN trhiPoH PRt MRNiE LEivAN8eNah s hEworkpiece

width direction and a larger size than the workpiece. The gas supply unit supplies gas
towards the first blow-off section and the second blow-off sections provided in the
transport surface. The workpiece carrying mechanism carries the workpiece towards the
workpiece transport section. The detectors detect an end of the workpiece transported
by the workpiece transport section. The controller controls a course of the workpiece
through making a more flow rate of gas from the second blow-off section on one side
where the detector detects the end of the workpiece as compared to that from the second
blow-off section on the other side.

[0020] According to this configuration, the flow rate of gas from the second

blow-off section on one side where the detector detects the end of the workpiece is more



[ 0023] Moreover, the foregoing configuration nmay include two or nore
support pins for supporting the workpiece through pushing upward the rear
face of the workpiece. [0024] It is easier to float the workpiece
with this configuration as conpared to floating of the worlcpiece held on
the holding table, allow ng transportation of the workpiece to the

wor kpi ece transport section. [ 0025] Mbreover, the foregoing
configuration includes a swi nging section provided with at |east the

wor | cpi ece trapspori secti a .driv chanis The swi nging section
al | ows svﬁgﬂb{lﬁgﬁgﬁ ?S‘?fo?‘%l Bﬁ’tw'gﬁ-ge%’r?élroélotge "@eﬁsﬁﬁpp"‘gﬂsf*%e%ﬁﬂ? that is on
a starting position, side of transporting the worlcpiece. The driyve

mechani s VeRKPiFES t@ﬁ@géwﬁ@awé%&q BRHKDIFS TRRROTSPITSF MY TEHHARSK ( he
drive mechanismas to transport the workpi ece through sw nging_ the

wor kpi eceotaregntspof the sasnoshpaiiowndegordingly: the dersseing methadangpsuiiebbidee whi | e
the workpiece floats, and as to stop the workpiece in a given position

t hr ough spurfoginedy t he wor kpi ece transport section upward in accordance with
reachi ng of the workpiece in the given position. Such configuration may be
adopt ed. [0D20 26 ]thL\fseFaitnd gorifipuidtion, the ifdrkplect tramRport hechmistphagdenay be
processed in a non-contact manner during transportation of the workpiece to
the gi vencgagstd 8M holding tatl® 8 Hholdihg the watkpiRed i 8d2RNok BRWIROES fidie

f oregoi ng general description and t%e foll'owi ng detailed description are

exenpl ar yre@r%&é?ﬁh@%&%iﬁ%@@dQﬁﬁleiﬁ?)ﬁcﬁﬁg%lé0 provi de further explanation

of the invention as ¢

[0022] According to this configuration, the workpiece may be transported toward
the workpiece transport section while floating due to pressure difference between the rear
face of the workpiece and a holding surface of the holding table that is generated from
gas blown from rearward of the workpiece.

[0023] Moreover, the foregoing configuration may include two or more support
pins for supporting the workpiece through pushing upward the rear face of the workpiece.

[0024] It is easier to float the workpiece with this configuration as compared to

- floating of the workpiece held on the holding table, allowing transportation of the
workpiece to the workpiece transport section.

[0025] Moreover, the foregoing configuration includes a swinging section
provided with at least the workpiece transport section, and a drive mechanism. The
swinging section allows swinging about a front end thereof as a supporting point that is
on a starting position side of transporting the workpiece. The drive mechanism drives
the swinging section. The controller also controls the drive mechanism as to transport
the workpiece through swinging the workpiece transport section downward in
transporting the workpiece while the workpiece floats, and as to stop the workpiece in a

given position through swinging the workpiece transport section upward in accordance



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0028] The acconpanyi ng draw ngs,
whi ch are included to provide a further understanding of the invention and
are incorporated in and constitute a part of this specification, illustrate
enbodi ments of the invention, and together with the description serve to
explain the principles of the invention. [0029] Figure 1 is a plan view of
wor kpi ece transportation apparatus. [0030] Figure 2 is a front view of the
wor kpi ece transportation apparatus. [0031] Figure 3 is an explanatory

operation view.of a_.hol di table. [0032]. .Figute,4 is a sectiopal view of a
C P anepor bt re g5 warkaet S fie eleppatiior Stk cohlefafen Y i o

[0034] Figures 6 to 9 are views each showi ng operations of the exenplary
appar at us® OPted{ 0035] Figure 10 is a plan view of apparatus according to one
nodi fication. [0036] Figure 11 is a sectional view of a transport path in

t he appar at us [8624] rzuq'mg?ing)tq fhés qpndighiatian,itheyworkpiece may be processed in a

non-contact manner during transportation of the workpiece to the given position.
[0027] It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory and are intended to provide

further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of this
specification, illustrate embodiments of the invention, and together with the description
serve to explain the principles of the invention.

[0029] Figure 1 is a plan view of workpiece transportation apparatus.

[0030] Figure 2 is a front view of the workpiece transportation apparatus.

[0031] Figure 3 is an explanatory operation view of a holding table.

[0032] Figure 4 is a sectional view of a transport path.

[6033] Figure 5 is a plan view of the holding table.

[0034] Figures 6 to 9 are views each showing operations of the exemplary
apparatus.

[0035] Figure 10 is a plan view of apparatus according to one modification.

[0036] Figure 11 is a sectional view of a transport path in the apparatus according

to the modification.



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0037] One enbodi nent of this
invention is now to be described below with reference to the draw ngs.
[0038] Here, in this exenplary apparatus, a sem conductor wafer
(hereinafter, appropriately referred to as a "wafer”) will be described as
one exanple of a workpiece to be transported. For instance, back
reinforcenent is perfornmed to the wafer via a doubl e-faced adhesive tape
Wi th a support substrate, such as a stainless steel or a glass substrate,
in the sane shape as t i alel i s perfornmed
to the rear face of tt@gﬁﬁﬁlmﬁiﬁﬁf&wg@ﬁ%ﬂ%ﬁ% ve tape
joined thereto. Thereafter. the pport substrate apd the doubl e-faced
adhesi ve t ape, [0837k Hae §TE}P?ddE’€ntp‘?ﬁS§H@d{’Y‘i’ﬂémﬁbsrf§§’i’ {rbe %‘éﬁl’i"’é1 l?eg(?%%@ fromthe
surface of the wafer. Such wafer is adopted. Here, the worlcpiece is not
limted imefesenceite thegrawings.ype and shape. For instance, various substrates,
such as a circuit board and a gl ass substrate, nmay be adopted as a

wor | cpi ece. Thi@038iaiercs inghis@kempiarpapparatey b aeminondeatorawmefier thereinafter, [ 0039]
Figure 1 is a plan view showi ng workpi ece transportati on appar at us

accor di ngagpeopriatedy toferedid oG a "iagitewill besdedcriliedris one exarhpiie o€ afworkpiece to[ 0040]
As shown in Figures 1 and 2, the worlcpiece transportation apparatus

i ncl udes e flsgbrRd. t Hk fisthncd PatleRsPRFdeniat R pérfofm&PO| theFakdrages 3, a
transportation stage 4 that are positioned on a sw nging novabl e board 5

o3 "SR ATER oy SO s e |
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the rear face of the wafer with a surface-protective adhesive tape joined thereto.
Thereafter, the support substrate and the double-faced adhesive tape, or the surface
protective adhesive tape is removed from the surface of the wafer. Such wafer is
adopted. Here, the workpiece is not limited in particular in type and shape. For
instance, various substrates, such as a circuit board and a glass substrate, may be adopted
as a workpiece. The shape thereof may be circular or rectangular.
[0039] Figure 1 is a plan view showing workpiece transportation apparatus
according to this invention. Figure 2 is a front view thereof.
[0040] As shown in Figures 1 and 2, the workpiece transportation apparatus
includes a holding table 1, a transport path 2, a cooling stage 3, a transportation stage 4
that are positioned on a swinging movable board 5 via a support frame. Next, each
component will be described in detail.
[0041] The holding table 1 is a metal chuck table. The chuck table is in

communication with an external vacuum device via a channel. That is, the chuck table

suction-holds a wafer W placed on the holding table 1. The holding table 1 is provided



suction-holds a wafer Wplaced on the holding table 1. The holding table 1
is provided wth a suction pad 6 and two or nore support pins 7. Here, the
holding table 1 is not limted to netal, but may be forned of a ceramc
porous nmaterial . [0042] The suction pad 6 is placed at a center portion
of the holding table 1, and its top surface novabl e upward and downward is
formed as a vacuum suction surface. [0043] The support pins 7 are spaced at
regular intervals on a given circunference of the holding table 1.
Specifically, the su rt,.pins 7 are nopvabl war ng.. do rd froma

ol di g v & stelin TS Hog g nfost PP 21 HifRebe Bl RRTR noL T B o
the support pin 7 is formed qf an insulator, or is covered with an

i nsul at orlimited to mefals byt may, s Jarmeq of & cgiapue peRuHBIISHAt he hol ding tabl e 1.
As shown in Figure 6, the nozzle 9 blows air between the holding table 1
and the wafer MP#isHegisughompar 6 isarinecdat Aekrienppriian pethe aldimptalleply ande
support pins 7. [ 0045] Now referring again to Figure 1. Two transport
pat hs 2 atstopsorfactadoehbinpveard agd dowhward-ié fdemed s paagiunhswectinn dotfadear ger
than the wafer Wto be transported. Specifically, one transport path 2 is
connected to tjne43j00hd @psit pUR Tara Bphckd at Rghldi igervalbba akivehhe ot her
transport path 2 is connected to the holding table 1 and the transportation

stage 4. JRGnifERASAN the Haaﬁlg%amlq. asShEARSARY theSHpFAEHns Netdbiapla first

bl ow-of f section 10 and sec6nd bl ow off sections 11. The first bl ow off
section i j itﬁHﬁ ﬁﬁ% 1 lines at a
center po tﬁ%%ﬁgfwfé&?@anspgrh {1’ k%%{ﬁ %%Pgﬁlgﬂgmr %g%ofggtc?gﬁ@%?%ecti on.
The seco bl ow of f ctions_ 11 are.sho in Figure 1 by alternate |ong and
shor . dasVIOTEoNgk 3 5 o3 Jisuppart oimLls Tapmett oF qn nsulgion or 5. qoyersd sl & QU3 1
the fi rstmé)‘hgt\év;off section 10.

[0044] A nozzle 9 is arranged behind the holding table 1. As shown in Figure 6,
the nozzle 9 blows air between the holding table 1 and the wafer W pushed upward from
the holding table 1and held by the support pins 7.

[0045] Now referring again to Figure 1. Two transport paths 2 are provided
each having a plate-like shape with a width larger than the wafer W to be transported.
Specifically, one transport path 2 is connected to the cooling stage 3 and the holding table
1. The other transport path 2 is connected to the holding table 1 and the transportation
stage 4. The transport path 2 has a transport surface including a first biow-off section 10
and second blow-off sections 11,  The first blow-off section 10 is shown in Figure 1 by
alternate long and short dash lines at a center portion of the transport path 2 along a
transportation direction. The second blow-off sections 11 are shown in Figure 1 by
alternate long and short dash lines on opposite sides of the transport path 2 as to sandwich
the first blow-off section 10.

[0046] As shown in Figure 4, the first blow-off section 10 includes two or more

holes 12 formed vertically through the transport path 2. The holes 12 are brought



[ 0046] As shown in Figure 4, the first blowoff section 10 includes two or
nore holes 12 formed vertically through the transport path 2. The holes 12
are brought together by a channel 14 formed in a rear face of the
transport path 2. The channel 14 where the holes 12 are brought together
into one is provided with a first magnetic valve 15. The first magnetic
valve 15 is in conmmunication with a punp 18. [ 0047] The second

bl ow of f section 11 has two or nore holes 13 formed through the transport

path 2 obliqguely tqwar center thereof | ative to trgvelin i,rection
P e edpeshgia it ad st Al 56 ol RobabGuimur b e Smrk dh ' 26 ot
every second blow off section 11 on .a rear, face, si dg‘saog@opposile nds of

t he tr ansysre thsdofesAd2 arg broughidagetherigto gngispiopidled gyt t Bagnelic

together into one is provided with a second nmagnetic valve 17. The second
magnet i ¢ Mal dis fitst reagnetio valverhd is inspmorpnigation v goprmp 18 [ 0048] Now
referring again to Figures 1 and 2. Two detectors each consisting of a

| i ght proj ect 0049 Erekeaond lgotv-afEsetivel 1 R8s awoeomoeicthobndd formaithosighe ends
of the transport path 2 in a width direction. The light projector 19 is on

a transpqné weispbit paehSd bbifheBi td&anf a tditertthabsireltiveat Mtravelinpdirestipitofr ecei ver
20 on a transport termnation position side. That is, each detector is

spaced avpy wR¥er 891 MRALERT ABGEH Brolfift i¥EMd? bYial AN 6 Af edei@sdcoAdS por t
path 2 froman outer periphery end of the wafer Wthat is transported al ong

e cem OBl A8ab1 9RRLE Bk o onppsd SRS NASNBL g ot = 2
gge e}lvg];? Ir c@%ﬁjg gn Wq{el(')é) trﬁle holes -{9 Gre urE)L&(iet‘og()Jthetr ri]ﬁ:to lrjlla QSepr\c/)\@ildlad \Zv%m' aseeond ed with
magnetic valve 17. The second magnetic valves 17 are in communication with the
pump 18.
[0048] Now referring again to Figures 1 and 2. Two detectors each consisting of
a light projector 19 and a light receiver 20 are positioned on opposite ends of the
transport path 2 in a width direction. The light projector 19 is on a transport start
position side of the transport path 2, the light receiver 20 on a transport termination
position side. That is, each detector is spaced away by a given clearance in the width
direction of the transport path 2 from an outer periphery end of the wafer W that is
transported along the center of the transport path 2.
[0049] Moreover, guide walls 22 are each provided on opposite ends of the
transport path 2 for preventing the wafer W from dropping. The surface of the guide
wall 22 is covered with an elastic body.
[0050] The cooling stage 3 is a metal chuck table. The cooling stage includes a

temperature sensor. Moreover, the cooling stage includes inside thereof a Peltier device

24 for cooling the wafer W on the stage, as shown by chain dashes in Figure 5.
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[ 0050] The cooling stage 3 is a nmetal chuck table. The cooling stage

i ncludes a tenperature sensor. Mreover, the cooling stage includes inside
thereof a Peltier device 24 for cooling the wafer Won the stage, as shown
by chain dashes in Figure 5. Mdreover, as shown in Figures 1 and 2, a
nozzle 27 is provided in a support frane erected on a side face of the
transport path 2 in front of the cooling stage 3. [ 0051] The nozzle
27 has a front end directed oinquer downward to blow air toward a back

end of t waf er Won t.he.coo The ransportatlon
Stage 4 MoHSKE a3 OHACR TIEBRGL S ek 27 dBPiovidedtn A GRIGHIER  on wit h an
external vacuum device via a channel the chuck table is

conf i gur edeched ema side facgof Hs teanspeIt Rﬁb@rm%"tﬂﬁaﬁhf?@?li‘%?ﬁ?ﬁ ed fromthe
transportation stage 4. Moreover, the transportation stage 4 is provided

wi th support d0831] egiqzthea?r7llgasaéromhend1@r@itng>btlrab¢1§ downpardsto blews air
transportation stage 4 is not limted to netal, but may be forned of a
ceranic rtowamdsabmkendafthewaferW[(ﬁﬂ’.ﬁB]codlmg$agup’éort pins 28 are spaced away
at given intervals on a given circunference of the transportation stage 4.
The support pi[0esASItarteanspotadbion stagwaisa deum vhick thblem The chakdablgissiur f ace of
the transportation stage 4 via cylinders 29. Mreover, a tip end of the

SUPPOT t _RioRrdhiéaioh WiffBsh Glterl aBith AbPike vidla dHnkAY SRS iWithOciRL kAl at or .
[ 0054] The swi ngi ng novabl e board 5 is swi ngi ngl y supported via a support

shaft 31; :?Eﬁ%&éd;és iJ gu@f BV theQlatBr WANESis ﬁ’ ?cfad &0 éﬁg ;r%ﬂ%rﬁaf}&kmr . The

sSWi ngi ng m)v oar i's supported via a PO ng cam si de
f the t 4. fi th fii d
backuar d "Rt o NPy HaptHsra ekt Sk v PR P SR SR ﬁalwlfarlefk'eve”

Si i bl beard)o 12 1 el nea onl oty coumiecd st TirLe e 1
shaft 31 be formed of a ceramic porous material.

[0053] The support pins 28 arc spaced away at given intervals on a given
circumference of the transportation stage 4. The support pins 28 are movable
upward/downward from the holding surface of the transportation stage 4 via cylinders 29.
Moreover, a tip end of the support pin 28 is formed of an insulator, or is covered with an
insulator.

[0054] The swinging movable board 5 is swingingly supported via a support shaft
31 in a strut 30 provided on a lower side of the holding table 1. The swinging movable
board 5 is supported via a lifting cam 32 on a lower side of the n'ansportafion stage 4.
Specifically, the lifting cam 32 is driven backward and forward by a motor 33 connected
thereto. Accordingly, the swinging movable board 5 is inclined obliquely downward at

minute angles in the traveling direction of the wafer W while pivoting about the support

shaft 31.
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[ 0055] Description will be given next of basic operation for transporting
the wafer Wfromthe holding table 1 to the transportation stage 4 wth use
of the apparatus in the foregoing exenplary enbodi nent. [ 0056]
Firstly, the wafer Whaving the rear face suction-held by a U shaped tip
armof a transport robot, not shown, is transported onto the holding table
1. [ 0057] The wafer Won the holding table 1 is once received on the
suction pad 6 projecting fromthe holding table 1. Thereafter, the wafer W

is placed on t pper surface, of. the hol.ding tabl.e in a g.ven attitude
and posi tion a®%§fM§WWf1%W§§he VIS Oég’\?&ﬂgﬁl’ﬂf‘mon for tranTp(S’g%'ﬁ trPwrhen, t he
support pins 7 noves upward and pr.oject fromthe 23%@4 n%% ta]ge!(ﬁe 1 to .push

t he waf er weten Wlipe the Beidingdallg L dp y trapspertation stage V5% ofithi ARpatgtisifle cam
32 rotates forward under this state. Accordingly, the holding table 1 is

i ncl i ned bbiforggeing exionploryrembodimend. t r ansport direction, as shown in Figure
6, as the swinging novable table 5 swi ngs downward in the transport
direction. Sinid0SeinBicsily] the wafier Wetfaeing\fhé teanfase Suaioniteld bupposteped tis 7 whi l e
the nozzle 9 blows air fromrearward against the wafer W and then the
support pirfifofTa tidiéBort Eobavyaiot shdwal) semars ported ortd eheimlding ¥abld hat s above t he
hol ding table 1, and noves toward the transport path 2 through forward

force. [ @@59]] THSwEREWoh &e'ﬁoﬂiiﬁ?&;b{’e Pli%née rédeiveil bATB fulcadn ?a’ﬂ ¢ of gas
is blown fromthe 'holes 12 and 13 of The first and second bl owoff sections

10 d1 i d f . th 2.
T e £ e e R R A A A
stage 3.

surface of the holding table 1 in a given attitude and position as the suction pad 6 moves
downward.

[0058] Then, the support pins 7 moves upward and project from the holding table
1 to push the wafer W upward from the holding table 1, as shown in Figure 3. The cam
32 rotates forward under this state. Accordingly, the holding table 1 is inclined
obliquely downward in the transport direction, as shown in Figure 6, as the swinging
movable table 5 swings downward in the transport direction. Simultaneously, the wafer
W floats from the support pins 7 while the nozzle 9 blows air from rearward against the
wafer W, and then the support pins 7 move downward. Consequently, the wafer W
floats above the holding table 1, and moves toward the transport path 2 through forward
force.

[0059] As shown in Figures 4 and 7, a uniform flow rate of gas is blown from the
holes 12 and 13 of the first and second blow-off sections 10 and 11, respectively,
provided on the surface of the transport path 2. The wafer W is transported above the
transport path toward the cooling stage 3.

[0060] As shown in Figure 8, the swinging movable table 5 returns to its

horizontal attitude through backward rotation of the cam 32 before the wafer W reaches
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[ 0060] As shown in Figure 8, the swi nging novable table 5 returns to its
hori zontal attitude through backward rotation of the cam 32 before the
waf er Wreaches on the cooling stage 3. Then, the wafer Wis placed on the
cooling stage 3. Here, timng of returning the sw nging novable board 5
hori zontally is determ ned, for exanple, in accordance with the result that
a sensor, not shown, detects passing of the wafer Wthrough a given
position or for a given time of period. [ 0061] A tenperature sensor

nmoni tors tenperatures qf e fer Wwhile the fer.. Wis ol,ed on the
cool i ng scfnatgg C%(’alfr{'?rs‘?"ﬁeéi'vtélﬁwflrﬁ% W@Ferp})gg? B@?edc?db%%%%@rﬁ Sﬁ%gegfgilg%‘ﬁ’
tenperature, of the wafer W the cam 32 rqtates forward to.sw t he

swi ngi ng HBNGT EtBBIREIhS SHHEREgV2 %@?ﬁﬁ&&fﬁm 1y dofgMinega %from
rearward agai nst the wafer W Here, the wafer Wfloats due to a _Bernoulli
ef fect gesxempleein dqcordapeawish ithe rgsult Gpbhiansere polabawndeterst prspige Slifftace of
the cooling stage 3 and the rear face of the wafer W In addition, forward
force i s wegfpt Wethraughtahgiveseposition/or Aocogidemtjimg of phgodvaf er Wis transported to
the transport stage 4 while floating above the transport path 2 where gas
i's bl own. [006008 Zmpergtutedengr igoridysieinetaaliteofthe etatsr V8 whileiths

hori zontal attitude through backward rotation of the cam 32 before the

waf er W reaeimasis@Boll 8n thddbobiak ktagt 398 Agivéh fithe dfperiv@f eUpdly deicHih@ged on
the transport stage 4. Here, trmng of returning the sw ngi ng novabl e board

5 hori zo g%@éd t)érrf-rﬁn%raq.ﬁ' g\{;ﬂi’en@gﬂ Wothe SXRATY Brards YoAr @x@ﬁ%}%&x@iné?@ resul t

that a sensor, not s tects passing o e waf er rough~a given

position n%vgb?é béard tj\(i%%n;[wlar ) ah

tlf%er{oizglg 27 blows gas from rearward against the wafer
W. Here, the wafer W floats due to a Bernoulli effect generated from pressure
difference between the holding surface of the cooling stage 3 and the rear face of the
wafer W. In addition, forward force is applied to the wafer W. Accordingly, the wafer
W is transported to the transport stage 4 while floating above the transport path 2 where
gas is blown.

[0062] The swinging movable table 5 returns to its horizontal attitude through
backward rotation of the cam 32 before the wafer W reaches on the transport stage 4.
Then, the wafer W is placed on the fransport stage 4. Here, timing of returning the
swinging movable board 5 horizontally is determined, for example, in accordance with
the result that a sensor, not shown, detects passing of the wafer W through a given
position or for a given time of period.

[0063] The wafer W on the transport stage 4 is pushed upward and supported via
the support pins 28. The wafer W having the rear face suction-held by a transport robot,
not shown, is transported from the transport stage 4 similarly to carrying onto the holding

table 1.
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[ 0063] The wafer Won the transport stage 4 is pushed upward and supported
via the support pins 28. The wafer Whaving the rear face suction-held by a
transport robot, not shown, is transported fromthe transport stage 4

simlarly to carrying onto the holding table 1. [ 0064] Thus, a
round of operation is conpleted as nentioned above. The simlar operation
is to be repeated hereinafter. [ 0065] Next, description will be given

of controlling transportation of the wafer Wabove the transport path 2.

[ 0066] The waf deviate outwardly f a r | arn _gcours P
transport - pa: HOBo RS GRpE T aPHaiOLF Spid SmERindl sfanSoutF ¢ e
wafer W etc., during tra ortation of the wafer Wfromthe hol ding table
1 or the %Eﬂtﬁoﬂds@ttﬁ‘d'ép%at%mp Tt ransport path 2. Here, as shown in
Figure 9, light beams 35 fromone projector 19 is intercepted, and signals
fromthe I|ight[0P&XIdNexds deseription willfeegeivers of cenirgling drapgportation ghthegyafer he
degree of opening of the second nagnetic valve 17 in the channel 16 in
comuni ca¥iaboveihehrankporhpdtkd. 13 of the second bl owof f section 11 in an off
state such that the second bl owoff section 11 blows a nore flow rate of
gas than the fl0066] Theowateif W sag dedateitwardly fré¢@GZguldimutseron thetraidpomi ng
increased gas is set as appropriate in accordance with type, shape, and

wei ght  ofpatth® dueicedef¥Mnatidalor deviated nl i@ gitfbaante bfthe OrFer W, &6l ueedp a fl ow
rate and time varies appropriately through reproducibility testing or a

simul ati DR ROU BF theBw SRPH fbRTh¥RGIER ot W B MoTiRE wagésweﬁhe egul ar

course at the center of the transport path 2 is deternined I n advance.
r

ol i quel y VRN B e Mkt ap SEfb REFiEhel RA, Rl ASTRATBfc o ISF: 0 D0
di [ f ' [ f i,od. . Th f devi.at i
from a caRErepldud Bas e b ERr e ROS et 0 SoNBIEEAL SPTENE| 1o

transport_path 2, which is as shown by, two-pqint chain dashes. The wafer W
i s then tthadeses ehepenmeafdhesosgrd magngiic valvg 15y the.chanpel&d8r t path 2 under

this state.
communication with the holes 13 of the second blow-off section 11 in an off state such

that the second blow-off section 11 blows a more flow rate of gas than the first blow-off
section 10.

[0067] The time for blowing increased gas is set as appropriate in accordance
with type, shape, and weight of the wafer W.  That is, setting of a relationship between a
flow rate and time varies appropriately through reproducibility testing or a simulation.
Moreover, a condition where the wafer W returns to a regular course at the center of the
transport path 2 is determined in advance.

[0068] The second blow-off section 11 blows an increased flow rate of gas
obliquely toward the center of the transport path 2 in the wafer traveling direction for a
given time of period. The center of the wafer W deviating from a central axis of the
transport path 2 returns to the center of the transport path 2, which is as shown by
two-point chain dashes. The wafer W is then transported to the stages 3 and 4 along the

transport path 2 under this state.
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[ 0069] According to the foregoing exenplary apparatus, the detector detects
the wafer Wfloating fromthe holding table 1 above the transport path 2 to
the stages 3 and 4 when the wafer Wdeviates fromthe regul ar course on the
transport path 2. Control is nmade of the flowrate of gas fromthe second
bl ow- of f section 11 as well a blowing tine of gas. Consequently, the wafer
Wnmay be returned to the regular course at the center of the transport path
2. In other words, the wafer Wnay be transported accurately to each stage

while floatin r,the.tran rt path 2 in a non-copt ner..w t hout
col l'i sion wi tﬁﬂﬁ@ ﬁfﬁoﬁdén%\/% T?‘E ?%fg‘glﬁggﬁ%‘gglfﬂfyeapgﬁﬁglss’ %F%%#é: Y rﬁ 5%8‘[5\#} path 2
[0070] This.inventjion m e.enbod| ed as the foll ow aspects.

[0071] THEaTEs Ws OWS\%Z‘)&? ﬁ‘eg@l‘ﬁp%wgg%ld@?ovle ﬁﬂe FHSBY0 Pﬂtg‘gzeg?éﬁ?ﬁtﬁg? 30094 at us
may be divided into two portions on both sides along an axis of the

t r anspor twhsatthe wages VW deviates from e regula ogyrsgopdhe Eansperd athand Comdiof isgash
lines. In this enbodi nent shown in Figure 11, the two portions of the first
bl ow of f madxtdfahe flowaatd of gas frow thosdcond blovfoff lsectiveddrid wellablowingsine i on 11
each include the first and second magnetic valves 15 and 17, respectively,

provi ded gfiga@neCetsaquently, the ovafd iV ndyte retirnes th ZharedulhBecanrs: ditheigtertofget her
for controlling the flow rate and blow ng tines of gas fromthe bl ow of f

sect i ons.ihd HhasspeRPhitI ahidMer WRYdJ, R Wafr WPRRy 86 Gldfisofted sdugattlyad eadh t he
course of the wafer W [0072] The second bl owof f section 11 in the

foregoi ngstagé%gﬁie%éﬁﬁg B@éﬁhy&?@gg*@g@ i endiRb&act Bndnhatwithdut bonied as to

pass throu e transport su I ned obliquely toward the center

t her eof . J@a{lﬁi@w&@%*s%oﬁggpegs ?egigess tﬁéﬁ_&%%%fpgﬁlvprd force is applied to

t he waf er Fomthe noz and inclination of the

SW ngi ng novabl l.,e.5, this configuratio realize transportation of
the wafer Wt Joﬁ‘éthﬂﬁé‘f yjygntion may be ef’gﬁéilﬁﬁtia?ﬁ“emowlggéﬁ%qcﬁg exenpl ary
enbodi ment, an actuator such as a cylinder poves the | ower side of the

hol di ng t abl e [0THwWHhedinstblewr¢ffsactien d Rioh thefgragsingixempliny aPRTHBREPE i n

the transportation direction. Such configuration may be adopted.
divided into two portions on both sides along an axis of the transport path 2 as shown in

Figure 10 by alternate long and short dash lines. In this embodiment shown in Figure 11,
the two portions of the first blow-off section 10 and the two portions of the second
blow-off section 11 each include the first and second magnetic valves 15 and 17,
respectively, provided in one channel into which the holes 12 and 13 are brought together
for controlling the flow rate and blowing times of gas from the blow-off sections. This
configuration may realize more accurate correction of the course of the wafer W.

[0072} The second blow-off section 11 in the foregoing exemplary apparatus may
have the holes 13 that are formed as to pass through the transport surface inclined
obliquely toward the center thereof. That is, in the case where sufficient forward force
is applied to the wafer W through blowing gas from the nozzle 9 and inclination of the
swinging movable table 5, this configuration may realize transportation of the wafer W to

each stage.
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[0074] In the foregoing exenplary apparatus, the holding table 1 may

i ncl ude no support pin 7. Specifically, the wafer Wnay float with the
nozzle 9 through pressure difference generated between the hol ding surface
of the holding table and the rear face of the wafer W which is simlar to
the cooling stage 3. [0075] In the foregoing exenpl ary appar at us,
the detector is not limted to an optical sensor consisting of the |ight
projector 19 and the light receiver 20, but nmay be an optical canera.

[0076] It will rent to those skilled in the art that variqQus
rodi 1 cati ons GRS PR PRt ulor bt s ¢ nout
departing fromthe spirit or ope. of the invention. Thus, it is intended
that the TpP¥esdbg lopicy gide pbthe g Eﬂhﬁe WW&%?WB}%Q%‘HI“%& fa?‘fabf&ta this
invention provided they come within the scope of the appended clainms and
thei r equi dewmward in therepnspostagipa direefians: Such porfigurasipnanay bagdoptad i ng a
wor kpi ece, conprising the steps of: transporting the workpiece while
fl oating by bl[0F4dndhe fovegoingedemplayapparatus, theheldingdeblefl maeineludi ppece
froma first blowoff section provided in a mddle portion of a transport
surface afupport pirg p Specifiabliy, faaavalgr W may deavwiil thetroarle Oithrowgh bogsiieee; and
difference generated between the holding surface of the holding table and the rear face of
the wafer W, which is similar to the cooling stage 3.
[0075] In the foregoing exemplary apparatus, the detector is not limited to an
optical sensor consisting of the light projector 19 and the light recetver 20, but may be an
optical camera.
[0076] It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present invention cover the modifications

and variations of this invention provided they come within the scope of the appended

claims and their equivalents.
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controlling a course of the workpiece while a flowrate of gas is adjusted
that is blown obliquely against the rear face of the workpiece toward a
center axis of the transport path from second bl ow of f sections provi ded on
opposite sides of the transport surface of the transport path in a width
direction. 2. The nmethod of transporting the workpiece according to claim
1, wherein in the step of controlling the course, detectors of a
non-contact type that are spaced away at a given clearance in the width

di rect i onyakt ik BRiM&T kpi ece detect an end of the workpi ece, and the second
bl ow- of f section on one side where the end of the worl cpi ece has been
detected blows a nore flow rate of gas than that on the other side for

controlling t hei. C%%§ﬁoafof%8fm%‘g§ﬁfpiéa C‘Bprgﬂr%%l;ﬁgelstg]lgs g ansporting the

wor kpi ece according to claim ows gas from

rearward of the workpiece in the tran rtati.qn direction,.tao float fhe

wor kpi ece t hat agsﬁ?é{)'%gtglﬁ “éor]ﬁ%lF?ﬁ \”{Eﬁ‘? i@@gg%gnbgowg}%rr@ %aglézeagﬁlg gtaaprﬁ%“i ed to
nove the workpjece above the transport surface, of .the. transport .path, and
'n the t rHASRIIRE HOTGRECS i 8 T DIPRREFGFRCTHBIOHidR i %mu?(ﬁ%am%ﬂpioaaa y
downward relative to the transport course to apply forward force to the
wor kpi ecdrangport sufasp of & trenspartanth rvingor lasgs width thap dha werkpicseisidrt sur f ace

of the transport path is returned to its
controlling a course of the workpicce while a flow rate of gas is adjusted that is

blown obliquely against the rear face of the workpiece toward a center axis of the
transport path from second blow-off sections provided on opposite sides of the transport

surface of the transport path in a width direction.

2. The method of transporting the workpiece according to claim 1, wherein

in the step of controlling the course, detectors of a non-contact type that are
spaced away at a given clearance in the width direction of the workpiece detect an end of
the workpiece, and the second blow-off section on one side where the end of the
workpiece has been detected blows a more flow rate of gas than that on the other side for

controlling the course of the workpiece.

3. The method of transporting the workpiece according to claim 1, wherein

anozzle blows gas from rearward of the workpiece in the transportation
direction to float the workpiece that is held on a holding table, and forward force is
applied to move the workpiece above the transport surface of the transport path, and

in the transportation step, the transport path is inclined obliquely downward
relative to the transport course to apply forward force to the workpiece for transportation

of the workpiece, and the transport surface of the transport path is returned to its
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horizontal attitude to stop transportation of the workpiece. 4. The

nmet hod of transporting the workpi ece according to claim3, wherein

support pins push upward and support the rear face of the workpiece held on
the holding table for allow ng the nozzle to bl ow gas against the rear face
of the worlcpiece fromrearward thereof 5. The nethod of transporting

t he workpi ece according to claim1, wherein the second bl owoff sections

bl ow gas obliquely relative to a traveling direction of the worl cpiece

toward the cen of the tra 6. Wbrkpi ece transport
appar at u ﬁafﬁtﬂgﬁ%f‘? P98 "20Hs BPIEEE’Z&G%‘HEPW%. ng: a wor kpi ece

transport sectl on having a transport surface of a transport path, including
a first blowoff section and second bl ow off sections, for transporting the
wor kpi ece through floating thereof above the transport surface of the .
transport path ‘ﬁavﬁqu%th oEansperding teeewprkpidse aW‘E‘ﬁE&@IaW dt Wheteinect i on
and a larger size than the worlcpiece, the first blowoff section bl ow ng
gas vertical |y suppert pins gusteupwpod tind supipoertbo fear face of 8wrwdrkpiecoheld s the

wor | cpi ece along a transportation direction of the workpiece, the second

bl ow of f Isddihp Gdite flrallbwihgahs notrle WUddy ghougainkt sheorent face aikthe wolkfitee
transport path along a workpi ece width direction; a gas supply unit
for suppl gbfGefaard MeRpes the first bl ow off section and the second

bl ow- of f sections provided in the transport surface;

5. The method of transporting the workpiece according to claim 1, wherein
the second blow-off sections blow gas obliquely relative to a traveling direction

of the workpiece toward the center axis of the transport path.

6. Workpiece transport apparatus for transporting a workpiece, comprising:

a workpiece transport section having a transport surface of a transport path,
including a first blow-off section and second blow-off sections, for transporting the
workpiece through floating thereof above the transport surface of the transport path
having a given clearance in the workpiece width direction and a larger size than the
workpiece, the first blow-off section blowing gas vertically from a center portion thereof
to a rear face of the workpiece along a transportation direction of the workpiece, the
second blow-off sections blowing gas obliquely toward a center axis of the transport path
along a workpiece width direction;

a gas supply unit for supplying gas towards the first blow-off section and the
secon_d blow-off sections provided in the transport surface;

a workpiece carrying mechanism for carrying the workpiece towards the

workpiece transport section;
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a worl cpi ece carrying mechanismfor carrying the workpiece towards the

wor kpi ece transport section; detectors for detecting an end of the
wor kpi ece transported by the workpi ece transport section; and a
controller for controlling a course of the workpiece through making a nore
flow rate of gas fromthe second bl ow off section on one side where the
detector detects the end of the workpiece as conpared to that fromthe
second bl ow of f section on the other side. 7. The workpi ece transport

' ' wh ' . h ' ]
meehant sm 15 oo tabfosteRelfuf i HAFOahT wopsessd Ro ey e rk e ana o
nozzl e for bl ow n%\ﬂgas fromrearward of the workpiece held on the hol ding
T

table.  transPor{pRetigR a0di ece transport apparatus according to claim 7,

wherein the holding table includes two or nore support pins_for supporting
t he wor kpi ece twgrgﬂerp@éﬁ@wlmmmmw the workpiecs thiough makmgainerce.

flow rate of gas from the second blow-off section on one side where the detector detects

the end of the workpiece as compared to that from the second blow-off section on the

other side.

7. The workpiece transport apparatus according to claim 6, wherein
the workpiece transport mechanism is composed of a holding table for holding
the workpiece and a nozzle for blowing gas from rearward of the workpiece held on the

holding table.

8. The workpiece transport apparatus according to claim 7, wherein
the holding table includes two or more support pins for supporting the workpiece

through pushing upward the rear face of the workpiece.

9. The workpiece transport apparatus according to claim 6, further comprising:

a swinging section provided with at least the workpiece transport section that
allows swinging about a front end thereof as a supporting point that is on a starting
position side of transporting the workpiece; and

a drive mechanism for driving the swinging section, wherein

the controller also controls the drive mechanism as to transport the workpiece
through swinging the workpiece transport section downward in transporting the

workpiece while the workpiece floats, and as to stop the workpiece in a given position
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9. The workpi ece transport apparatus according to claim6, further

conpri si ng: a swi nging section provided with at | east the workpiece
transport section that allows sw nging about a front end thereof as a
supporting point that is on a starting position side of transporting the
wor kpi ece; and a drive nmechanismfor driving the sw nging section, wherein
the controller also controls the drive nechanismas to transport the

wor kpi ece through sw ngi ng the workpi ece transport section downward in
transportin he.wor kpi ece, whi l e t he worl cpi ece. fl gat and.as t.0 stop the
wor kpi eceToel SIRESRE s SRR g "R aPRaT e Pt dus Rpcting of
section upward i.n agccordance with reaching of the workpiece in the given
posi tion. e workpiece 1n the given posttion.
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