- DESCRI PTI ON TI TLE OF | NVENTI ON Transfer System TECHNI CAL FI ELD [ 0001]
The present invention belongs to a technical field of a transfer
system for transfening an article such as a FOUP (Front Opening

Uni fied Pod), which is used to cORDESCRINEIONUS substrates for

sem conductor el ements, between a vehicle such as a transport vehicle

and arni ECERBRY EROITOND Trakfeh Sgsted port. BACKGROUND ART [0002]
As this kind of system a hanging transport apparatus has been

propogeliiehrikppPat ent Docurment 1, for exanple). In this system
t he amount of position adjustnment for lifting up and the anmount of

p05|t@8& adj ust nent for Iomerlng down are set at each of support
t abl € en a work (i.e., article) is moved up and down while being

hanged, a r khand of the st em adj ust.s t pesition of the work.in
e e e BaBS: Plvehigh DY Ao o lactive] THSHAT By Ry g tantdrfing an
al ready set position adjustnent ampunt. [0003] [Patent Docunment 1]
Unex a%%l iela quabnaseht OBEKFToms Opsringd nibeghBed)gwhish is used to contain various substrates for

semiconductor elements, between a vehicle such as a transport vehicle and a placement portion such
as a port.

BACKGROUND ART

[0002]

As this kind of system, a hanging transport apparatus has been proposed (refer to Patent
Document 1, for example). In this system, the amount of position adjustment for lifting up and the
amount of position adjustment for lowering down are set at each of support tables. When a work
(i.e., article) is moved up and down while being hanged, a workhand of the system adjusts the
position of the work in a hanging state by lifting up or lowering down the work by the already set
position adjustment amount.

[0003]

[Patent Document 1] Unexamined Patent Publication No. 2003-192269
DISCLOSURE OF INVENTION
TECHNICAL PROBLEM
[0004]

According to the above-described system of the Patent Document 1, it is possible to
perform what is called a vertical transfer, for transferring a work between a vehicle and a port
provided directly below the traveling path for a traveling apparatus for transportation. However,
the system can not perform what is called a lateral transfer, for transferring a work between a
vehicle and a port provided in a right and left lateral direction relative to a traveling apparatus for

transportation (i.e., a traveling path). The reason is that even if a laterally moving table for
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DI SCLOSURE OF | NVENTI ON TECHNI CAL PROBLEM [ 0004] According to
t he above-descri bed system of the Patent Docunent 1, it is possible
to performwhat is called a vertical transfer, for transferring a

wor k hetngen E\%tr%(%?' ifife Pod naDQ&flﬁerR o fledqdh’ a% aérobﬁl dafy Eéﬂﬁﬁ% offset in the

travel1Tng pa a travel ing a aratus for tr ftation

the s ap ;not . perform t transf.er

tr anct S AHGSE iRl R GlRI IR, e Cieb &%aﬁhsv? A5 e e
and left |ateral direction relative to a traveling apparatus for
tranéﬁﬁﬁ{%%ﬂ@-l(l. e., a traveling path). The reason is that even if a
Iaterally noving table for position adjustnent in the Patent

Docunt®f®>]1 is noved in any ways, it only adjusts offset in the right

and left lateral direction of the laterally noving table that faces a
port di r ectligrebatcomlingéo tresantel afng spalyhor jilD@R@p4riment or experienceadryothdi prgsent
to results of a study or an experinent or experiences by the present

I NVenhedsors gastuinaght heerhbirarstdr i¢ pafished ih shgpgifear slitie iPatehhBosygéem, if the
of the Patent Docunment 1, if the laterally noving table for position

adj usieeity bR ﬂl@fet &t pdseldr h@dstaRnt k@érahaﬁel NpMbRE] tadbiferhl tdble™)
the right, for e€xanple, in the right and Ieft lateral direction, the

| at erlﬁbﬁ@?;@"fj{gg@gﬁ%% g[)eh‘?n BleSY, g}& e, léﬁ‘iz{t élncﬂzé@ﬂ&lfgﬁ@‘i’at&ﬁpl\ﬁb@ﬁ% table and

under 'y prot es inthe ri Irection
Depe f _protr. s Qn tab

dor ot ot altad (5 Rl FeriBGRbE dhugtd %%unf?ﬂsa (BN 4B dhte rient
so t hat the rkhand and the work t he wor kh

i ncl i HER I%rYﬁWl %md%ff KELEr 2 81 wgfgﬁ ﬁwqg@%&q‘wa gﬁgpeveﬁgﬁﬁected due to the
unIoadLn%:the work (i.e ﬁglaC|n the work), due to the weig of the
wor k, Weight efefhp é&etvawg Blﬂltﬁ theapvekhandns ithay tlleamoaéld@éééﬁééhwwéc gripped by the
obvious, and the work is likely to incline considerably. The

i ncl i wetkhai afe inhknadoruknivgasewdahe dfafveléng patht hBspectlisf wheposloadiog thé work
the work in a lateral transfer. Therefore, when perform ng the

| at er@k., plangf e, wikgrdueits the tedhnio€ ale podlteendéfhation lné thofaderalamonap table
be transferred to a desired position, thereby failing a | ateral

t r anspRbmef HIBSbbvious, and tHeevddk ESEIRHly td8Rhd QdhsitREabBO N Re R inafioly bEile work
of the above-descri bed problem It |s an object of the present

i nventj,an 50 JH:OV iflend ah &8s g@éltﬁﬁ/ srefet Ratc GRR fa'iéi‘é‘ls figfsran ahkiefdrE, when

to a desired position in a teral transfer as wel

performing the lateral transfer, there is a technical problem that the work can not be transferred to a
desired position, thereby failing a lateral transfer.
[0006]

The present invention was conceived in view of the above-described problem. It is an
object of the present invention to provide a transfer system that can transfer an article to a desired
position in a lateral transfer as well.

TECHNICAL SOLUTION
[0007]

In order to solve the above-described problem, a transfer system according to one aspect of
the present invention includes a transport vehicle and a placement portion. The transport vehicle
moves along a rail provided on a ceiling for moving an article. The placement portion is disposed

below the rail, having a predetermined position on which the article can be placed. The transport
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TECHNI CAL SOLUTI ON [ 0007] In order to solve the
above-descri bed problem a transfer system according to one aspect of
the present invention includes a transport vehicle and a pIacenent

port '\%ﬂtcll Tf‘% 4 i kit M}%Ph@ ﬁol%{‘%t{gﬁft?c 08 1 %1%!:4111&1% %}Shfb n%gplgcde the article

ceil ving an ar cenen ortion

belom1 redet 0s the article,.
can B %ﬁlgcpi‘%cemrﬁiptf e pLbs g .uer RERi fﬁs&i’tcée?@tmrtn? 4@y Vehicle
hol d Hg %é%écle on the pla eneg rtlon and ﬁlace the article onto
the P cepsht PORON TR (ARG RIS AR TR AeRerr Y fpiteqranciudes a
between the transport vehicle and the placenent portion in a |ateral

t r ansPepoyafie e, confreller adde anesgiyt games Uit pleeemerd| pegdionalnfemetign apdicating a
controller. The nenory stores (i) placenent position information

i ndi cteenisfeg pasitioandftbe apode twhen thé ttahsfemmnitak do wiver thbertidansfetheupla¢ement
is to place the article onto the placenment portion, and (ii) hol ding

posi tpopfion, RhOr(iiRhbldng pdltkatinfigmatién amitdading pasdnkice Position BE tar drticle@vhen the
when the transfer unit is to hold the article on the placenent

por tiefhsfef RBitGONS hBld B 66Nt bal e b%eﬁléﬁrﬁfiﬁon unjjie &#ﬂ%’&ll&lh@ontto‘fg"'ﬁk@ transfer
the transfer unit is to place the article, the article is transferred

at a p I i
g or&r{{étﬁl% rﬁﬁat tgﬁgttl 'rtrlegenn%%ﬂ}@égﬁgﬁteg th ﬁ)lz%(%eth ragﬁzz Hé alﬁ?:fé &'t sfeﬁrgi:i (?t 2 ttansfer
article,.the. art transferred tran osrtron in

T L RSHSRRRERAE FrelsflcehRgl %%rttoahmﬁrntaﬂan H%aﬁt? ety ey e gle%farﬁ% unt
transport vehicle a cordin aspect of the sent vention is

an OHft Q%alé & SRiclop erras G P RlsfEe ﬁérarnﬁﬁ%ép%rmf wﬁwgparlt. qidippgosition
The transport_vehicle can transfer an article between |tself and

pl acefEnmapent i bagesiory.oad ports, which allow the article to be noved
into and out of manufacturing equipnment for manufacturing

seni cl@Adict or el enents and stockers, or of buffers or the |ike

instal |l ed above the transport conveyor in a lateral transfer manner

as wel I as The aanspotil eellicler savasfding n@der aspderr of thy girkdeqnlinddhédosfieran OHT
manner" mnmeans one in which the FOUP is transfened between the vehicle

and (RleAeadBistPRALSIG) of Rl R tafispohéhg/ROUPS Al T %ﬁ)bﬁ WeBicld &8 transfer

transport vehicle main body. In contrast, "lateral transfer manner"
means,; Officle beWieneston et B Ens' dF 1
oSO eIl an 28, S 4 Fpd B Shich R iy 1 b v

bet weal gmde tch 111%11ufa%?u111%,( eo%t (ﬁ?écr? ré%l rﬁ%}ﬁ%&gﬂl‘lé} ?eﬁt%cpth(glctor ? dnen{t %nci stockers,

drrecpron o ranspo

o L P A o b L R0 v ot
| ateral direction_ of the transport vehi cl e main body, due to the

wei ght BoFertiead FEREF mepopel t Hegr Neitighlngansia neoupr amgansrenpwiigh the FOUP is
portion for noving the holding part in the vertical direction or in

t he |tansfeated dictwean ihn, vehivlofic atplacgment portinn tihgtaltedninethe ofrtgehdiregtiopfof the
the transport vehicle main body. At this tine, the travelling rollers

of t hieartspamselatie mahibole tlhatontrasay@hteml angsféheamsr'T memys aefiarwhidr tte FOUP
part of the noving portion may be tilted, so that the transport

vehi cdag iBveNinb® thiterhBdikdttibh PREbehditian @ ihR rail RlideOidd, is6 MhAithe& BOUs transferred
around the rail direction. This tilt of the transport vehi cl e main

body g&stdd t%e'v@hitch:emidn&t)l'a!i@ﬁélﬁ 'iboﬁfon ifganad i d’ﬁteﬁ’ﬁr&wecﬁ&t Bf‘ﬁfe tfa%@pfr%ncle

hel d by the holding part is also tilted. In this state,
Iater sfgr er QLB 0 f.
1 gl Pl ofolihe SaliRe: Sbeulali Aoyt @04t hg“*%ﬂ firEion.
onto Q@ pl acenent portion in a tilted state or be placed outsrde of
t he db %hent portion, so that the FOUP may be offset fromthe

position set in advance on the placenent portion (in other word, the
As described above, when the FOUP 15 moved in the lateral direction of the transport

vehicle main body, due to the weight of the holding part for holding the FOUP and the moving

portion for moving the holding part in the vertical direction or in the lateral direction, an offset

A
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_ Therefore, in the transfer system according to one aspect of the
present invention, when performng the lateral transfer, in either of
t he pl aci ng operation and the hol di ng operati on, the transport

vehi Cr{c%u StthggtcE:l?tL & crisaQ/%tSf rtﬁftthrtz ht%ng %‘Fvélﬁcl@(%ﬁa&' Rk %ﬁ% qmgenattﬁe tttﬁ@eﬂing

pr ede ermne portion O

t he predet rnlned Si.t.i.0 srtr eld., [001 .
acoonalig of S Haspn etk ey Sedihae f?la?{rrgn% d éma‘E]p?eQ?F g gvin orion
present | nvention, the menory unit such as . ROM and nenory i

i nst dnfebe fifed.me htaihe FEPEPayeKehi¢le maip bogdy wélle&rﬁenﬁe%ﬂyﬁ pigtton direction
stores the information on the placement position corresponding to the

pl aciaigunsipde il diectiond tlhis tilhﬁgtmsttanépmbnehlﬁe nigdh dpAY) 1gs0K$ i the inclination of
cof fesponding to the hol ding operation. The controller such as a CPU

i s i nhtabldag pant, sdrthat thafXPoP helddlyithé boldaigmaltas also tilted. nianthisystaieiif the lateral
for exanple. The controller reads out, fromthe nenory unit, a

posi tir:@Bfel Metd PaRIorABA bl Hir@idf@positiod for Whieh Heaiing sil@Sibh iPibt taken into account,
information or the holding position information) corresponding to an

oper ahi eHUPWBEIARY HatdiEshté ki ﬁlﬁaﬁﬁm Y‘?EH@H ih et Rl PGB Gy (BQ?IEQ:EH %ﬁts?fc of the
the hol ding operation), and controls the transport vehr cl & such

the per.f t; d h

read ‘o %ﬂ%g{s) O%tg)n] %%ftgétnﬂ%r on. 616& }%n%ﬁ%t ﬁ&ﬁsa crr d& oa\llde‘;a né 8n the
t he placrn erforme t.ra i

bosi TG PRTR0S ﬁﬂtehﬁ%riaa@ls TEresburdl BFtor b SOCR O%ﬁenﬁom the
the hol di ng .operation is perforned, it is formed at the transfer

posi tRTEHFISTRIRE PRRItioh the dHBIRFHE S BROCESSofe! t[n SERREONEYFoN Blewepisy 2 transport
words, in order to overcone offset of the article which can happen in

t he mra@qsngl apait af theriranspst progesstieslugnsisinithomanwliactuiiag pragessiyive to be stopped.
operation is set to be different fromthat for the hol ding operation.
Accor@n nlgd gther bgat, df egwsiviont were aletruminedfintdirandel in @flert toeavwid offget during the
portion and the |ike due to the weight of the article, it is possible

t o pekdmefendpbatibat(Br afhet ARG @lacine whrathord) e afhibd eloed, i [Fedibae efeais) bafore
desired position as a predeterm ned position on the placenent

porti &ﬂead[i&oﬂag]FOUP) due t Tthest‘il@ of fhe tl@lﬂ‘ptlh%ﬂﬁkrwa thO ROV &n ARG rwcﬁﬂ»‘djoccm

functions and effects (|n ot er words, al vvays placi ng he article on

a desf?l.{l&g tR@EblHin%{bﬂ%}’aﬁ% ﬁétidv?xgtf ﬁ%cfs@l LA r% %('[;fao‘rii’@g tF(?lPP z?ﬁéltt‘fﬁt’\vhlch

t he ng operation an op ective
applr 0 t ransf n a vertical transfer manner as well as
t he t 8?’@‘%1? ﬁiﬁﬁéﬁ’éﬁ?%ﬂ ??}8 Asfer manner. The reason is that the
condi tions f the rail F.travelrng trollers, fr of belts of. the
transport Pig- rrbrheh%ﬁrtj HGYERD RGP aSPHTcPTLHB PEFEFICHECTHiSTpahen
pl aced or heId (for exanple, deformation of the rail, inclination of
the thealpEminggthedpiceal drangier.fiarather of tha Rlacing rRperption anethp diofding gpergen, the
in the center of gravity of the FOUP) may result in offset in the
t r ansttaspposehitlonscddtolled so thabthelFAEIIN g myivalyi Paced mata the phasletiinmined position
operation even in the vertical transfer. [0013]

of the placement portion or that the FOUP on the predetermined position is positively held.

[0010]

According to the transfer system according to one aspect of the present invention, the
memory unit such as ROM and memory is installed in the transport vehicle, for example. The
memory unit stores the information on the placement position corresponding to the placing
operation, and the information on the holding position corresponding to the holding operation.
The controller such as a CPU is installed in the transport vehicle, similar to the memory unit, for

example. The controller reads out, from the memory unit, a position information (in other word,
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-.Aternatively, the nenory unit and the controller can be provided in

a main controller that controls the overall transfer system instead

of in the transport vehicle. In this case, the main controller

conprthé gkeinkQiosgarploemattorat dbasEliraNsbs&idn iafERatibn)V@hlegdodding to an operation
controller. The database is a nenory neans for storing

I dent feGREfoPRed WiXRRReOfotdb &hb HRREROSfer i RIN & (BS hﬁf@i%é@ﬁérﬁti&x?,_ and controls the
information unique to the transport” vehicles, while associating them
with X . o [ . r i, S.. & ; ' .
reaing RSP Sy Fbte SO ok APOREOHAR pEl BB bR TR iRule TR the read
inforn§tiop correﬁgonding to the placing operation or the holding

oper atit BRSUGH IHERMAOPa 24" out from the dat abase [0014] | t

shouHﬂ fﬁ noticed that the transfer systemcan include a plurality of
transi¥8rtl vehicles and a plurality of placenent portions. [0015]
According to one aspect of the transfer system according to the

present i n/ehfdsembediabeve|vdrartbhplaposopeieron mfrseivaned it ia perfetneedrd e rapsier
position informati on are each indicated as sum of a comon data

i ndi casiting mdicagads fre thep picement pomieon bafivongfica, Eindr whent ythofiotdiansperation is
vehi cl es and a uni que data indicating a transfer position unique to

each perfonapdrit isvelfbah&l at[tBddd)ster position edicated ighé BeldAppodiiod infoahai®d In
to the placenent position information and hol ding position

i nf or g¥Rd: \OHkdE SR R8&TD oveRb el dHRkt b1 UTRE vaRNEmPhaphtt & {eYpifing operation,
transport vehicles at a plurality of placenent portions. The conmon

dat a i I . it ' j . y oh di :
pos, (1o oD FOEROR tor PR pldcip brAls 0281 WifaRliod hat el iding
dat a"_ar_.machi,n ifference da represent,s ta.uni que to.the .

tr ansp 4 Sanr SFedhie S aRie N e FRAFE SN Pt Pl seubifpa, s tke ue
data in the placenment position . .inforpation and in the holding . .

posi 11PGF Vet AiEF GRickE &t fippruble it PrTasm Badsiciat H@}S}er% w?@&htﬂﬁ peicle is placed
According to this enbodi nent, the placenment position information and

t he HOIIRAESIIFESI06IOR af APEdgEeEMmBISd Ppaitien AR thapleesmppt poiodat a i ncl udi ng
the comon data and the unique data. Therefore, if the comon data is
mai nl POhAnaged and is updated periodically, for exanple, it is

possi ble to al ways keep the highly precise data related to the

transfer pdsglidubdibé notided tharthe ybavealescribded fewdthk ynd effedts(ialog@r words, always
possi ble to considerably shorten the acquisition tinme of the common

dat a SeIRP theadi 18 oh R&leRirel Fdsition 1Bf difeARERIE th¥ ehh&tesosit{NR Deslleh Mk placing
that a | ot of transport vehicles and a | ot of transfer positions may
operation and the holding operation) can be effectively applied to both the transfer in a vertical
transfer manner as well as the transfer in a lateral transfer manner. The reason is that the
conditions of the rail, the traveling rollers, a pair of belts of the transport vehicle for hanging the
holding unit, and the article to be placed or held (for example, deformation of the rail, inclination of
the traveling rollers, difference in the length of the belts, offset in the center of gravity of the FOUP)
may tesult in offset in the transfer positions between the placing operation and the holding
operation even in the vertical transfer.
[0013]
Alternatively, the memory unit and the controller can be provided in a main controller that

controls the overall transfer system, instead of in the transport vehicle. In this case, the main

controller comprises, for example, a database and a transport vehicle controller. The database is a
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.exist in the transfer system the shortening of the data acquisition
time makes it possible to shorten the transfer time, which is very
beneficial in practice. [0017] In this enbodi nent, the

di f f ememes, ReLWeRR siofifg tiinfaeat At dmMHer b ehePkAGEHR VELIPRS hiid Bsition information
information and the unique data of the holding position information

may cgf; . : adi : of..t.he i :
ol oLl g R O st N RS PhC SR ARRT i SR P lnd 8 B i yghict
the article. at _transfer posit.ian., 018 . Her.e ee . .
o Bl R PR AORESG B 5 bR Sortyida R o posiign ipformation
angle of the.article at the transfer sition, relatiye to th

ol accFRFEPELLE & i H\Pe PPCTAY SenE FElRS Spprefe Hhichc RereRd out from the
expl ai ned as follows. Wen the placing operation and hol di ng

oper afal@h#s¢-n the vertical transfer and the hol ding operation in the

| ateral transfer are perfornmed, the position of the article in a

hori ziBWi4l state at the transfer position is set as zero point. In

this case, "offset anmount™ represents a distance fromthe zero point

to the artilelskoulé be oticéd chas tlat waratertdpetetnr @nsiheludpasilinalty shemsphe vehicles
pl aci ng operation is performed in a lateral transfer. The offset

annun&uayﬁaﬂﬂﬁpgg@ﬁayﬁhyp@ﬂbﬁyIated, with the followng formula (1)
for exanple, based on the inclination degree (I) and the hei ght of
e

t he a{ '§¢ "h". If the offset anpbunt a is determ ned, the offset
amount information indicating the offset amount a, for exanple, is

added to t hﬁcc%%lg% Q$ hoéﬁg;%sgéc? el 1L Bk L %}rf]sr’%r%nq BFCQ(?I'idH{] ) ﬂ)ﬁﬁ}eﬁ@%%’,ﬁf i(iqlg\réention, the

order to determn _ ci'ng position ormati o | (

posci BRGALG oY e alg R fchaldig PRHBAR CHEriAll cay hevnibd GeFhgs PR of

hol di ng positiaon_informatign and the of fset anmount jnformation,

t her etMIRPR AR ANdGatingea HansdercRastion sprynonR RRORS Adryraliyypfdransperp gghicles and a

Accordi ng to anot her aspect of the transfer system of the present

i nvenaiigee dathmdicaging p éansfer position unique to each transport vehicle.
[0016]

Here, the "common data" related to the placement position information and holding

position information represents data that is common among a plurality of transport vehicles at a
plurality of placement portions. The common data in the placement position information and the
one in the holding position information are the same, for example. Moreover, "unique data" or
machine difference data represents data unique to the transport vehicle at a plurality of placement
portions. The unique data in the placement position information and in the holding position
information are different from each other, for example. According to this embodiment, the
placement position information and the holding position information are configured by two data
including the common data and the unique data. Therefore, if the common data is mainly
managed and is updated periodically, for example, it is possible to always keep the highly precise
data related to the transfer position in the memory means. Especially, it is also possible to

considerably shorten the acquisition time of the common data common among the plurality of

transport vehicles. Considering that a lot of transport vehicles and a lot of transfer positions may
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-configured to nove the holding unit in a vertical direction, a

| ateral moving unit configured to nove the holding unit in a lateral
direction perpendicular to the rail, and a rotation noving unit

conf i gustéd theotrarsfeatsesteletheahditergngiof the alamumreduBithartime alakeXit possHA€ Fo §Horten
t he placenment position information and the hol ding position

i nf or i@ tiafdTei tele,GoRiES iRRSY béifsial [h fi@éticedi rections including the
direction of the rail, the lateral direction, the vertical direction,
and t?@;ﬁirection of the rotation around the vertical direction.

[ 0021 According to this enbodinent, the transfer unit can

nove the h I It : i r _for,. hol.din he.article in ..
Chree di reari bhecd Rgindiedng P tReher Ol GRS Okl B’ erfiusel gpsiton
and a direction,of the rotation. around the vertical axis. The

ol ac SSTPAHRR AR e s A PoRe LTRSS RBHSH M58 FOITRIERAR pRAMSEt or
each indicate the positions in four directions lncludin% a direction
of t h&splagemenhamguitiaf she aycleralonipiesddbaged ar trchnationmtegarediine #kisle and a height
positions in the four directions, as a coordinate for exanple, the

hol di #ighpersicte athe trdnsfarpesitan.may be indicated as (X 1, Y..1, Z .1,

0.1), and the placenent position information may be indicated as
(X**200¥82, z**2, 0**2). Accordingly, it is possible to construct

the data of the placenent position information and the hol di ng

posi tion i rfi@eMahdlpatibh GEdYe NEREIdSO e afti@R23presents incliﬁéti_oﬁ%?ﬂ_ed;f@ﬁe article at
noticed that in a case that the positions in the four directions are

i ndi cab ednder PRRIADANAHAES Ghd PRttt aR paH AL €Rorl n.f)ve?,h‘%ffgétfaﬁﬁ{u#g’r@mé article is

information i's (ux, ay, az, so), the relationship betwee
SO 228 L TN A R A S R A e
Accortithiecty Gnbrer gt gacpe dpteth prigh at S tgbiedr i pREIL P infettle in a
invention, the article has a.bottomsurface formed with a concave
por t i §HIZo ﬁ%ﬁstﬁtﬁélt B?eatﬁaé’ﬁgﬁpo%% ISoHt #EstaPeish dBrthiaseser GbebampwR" sppresents
convex portion with which the concave portion can be engaged, so that
when pédisfaemitay thegero point to the article in a ti?ted state at the transfer position when the placing
operation is performed in a lateral transfer. The offset amount o can be uniquely calculated, with
the following formula (1) for example, based on the inclination degree ® and the height of the
article "h". If the offset amount ¢ is determined, the offset amount information indicating the
offset amount o, for example, is added to the holding position information in the unique data, in
order to determine the placing position information in the unique data.
[0019]

c=hxsm® (1)

This configuration makes it possible to configure the unique data from the two data
including the holding position information and the offset amount information, thereby minimizing
the data capacity of the memory means.

[0020]

According to another aspect of the transfer system of the present invention, the transfer

unit includes a holding unit configured to hold and release the article, a vertical moving unit

7



. pl aci ng operation, the engagenent between the concave portion and the
convex portion allows the article to be placed on the predeterm ned
position where the article is positioned relative to the placenent

port i QRighRa38 ]nove the hol##8E @nit D8 Ve&@ﬁ'l(‘tﬁl\é@‘ﬁ&i) Gih@R] 11%1@@11@5051!5%{1}%d 8 ¥hove
be a recéss called V-groove, for exanple, formed in aninverted V

zhapethe Rofd %ma 1}1%%1%%1 ]:iﬁg&lo(?l eyfﬁ?:?ldﬁgfall & fe 13[’% {l QSm@i&ﬁYﬁ%&%ﬁti SR gured

t he p porti ection

for d on the to urface f th cenen ortio

o bebanBis s AR pRY A Brfit eRBn Spet ﬂiﬂ’gr SR L g e
ortion and the _convex pqortion are engaged with each other, the

brti chg hp H?mp%%ﬂwslrfm@ﬁ@ep SidigagesinesivRne i foredigqtions émiléil%%lietdiﬂéﬁ%l of the
relative to the placenent portion. The "predeterm ned position" of

t he piadchreaerapdrestion. thediestznabdirectivns fd e disetien efide setriien arouad the eprtical
positioned state. [0026] The transfer system in which the

pl acedmagtioposi ti on i nformati on and the hol ding position information

are each indicated as the sumof the common data and the uni que dat a,
may fl@ozhler conprise a teaching unit configured to teach the common

data anmong a plurality of transport vehicles. [0027] The

t eachi ng unidcotdifd Y6l QBis dmbRBHENR 1150 FARMTLC AL @An Wth@sﬁdTQnW il 8R]% as a
or infrared ray. The teaching unit may be installed in the transport

vehi ¢ % §J&>e§ IrSP ljid%lm% Qlééagﬁlcfgeﬂnﬁﬁ e%%chgl?s ﬁlgﬁtdfnqj 4 %mcglh(ﬂ dBaEN [59615'1”%11‘60&%

distr tes como ta store In the nenory %o er trans
o O 40 oSBT LR, S D o
Veni cpedbidfhepesgiemiamymaen oo iodtas & neTipane Uit R HENing @ direction
possible, can hold the latest common data. As a result, it is
possi & el i eddiHon e s Beendictipns i Ragerding ther pasitiosn imbler fove divsFiimagas a
position information within a short tine, in order to determ ne the
t r ansfoerdipais iferi caampten edivydish potigon im@mhéon naydeendititedas QOO+, Zas, Oxs),
and the placement position information may be indicated as (Xs#, Yesa, Zssa, @sxy).  Accordingly,
it is possible to construct the data of the placement position information and the holding position
information highly precisely.
[0022]

It should be noticed that in a case that the positions in the four directions are indicated as
the above-described coordinates, if the offset amount information is {(ox, oy, 67, 0Og), the
relationship between the placement position information and the holding position information may
be expressed in the following formula (2).

[0023]
(Krg, Yoy, Zoesg, Orag) = (Kow1, Youy, Zosy, Osnp) + (Ox, Oy, 07, 0)  (2)
[0024]
According to another aspect of the transfer system of the present invention, the article has a

bottom surface formed with a concave portion, and the placement portion has a top surface formed

with a convex portion with which the concave portion can be engaged, so that when performing the
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_ Functions and ot her advantages of the present invention wll be
apparent fromthe follow ng enbodi nents. BRI EF DESCRI PTI ON OF

DRAW NGS [ 00291 Fig. 1 is a front view schematically show ng

th ] I , r f e

7oA URRLAAN ol AT e HEL AT ADONR SO LEE Shnl e o
vi.ew f.

of the.pgresent .inventi.on, . 1 g....2 1.5 a front r )

expl ATHTRGO ok At g Ieneredssrupet POy o [emel i€ Hplfned relative to the
performng a transfer in a |lateral transfer nmanner according to the
enbodiAEHENL POTON.  Fj g 3 js a front view showing a transfer position

of the article gripped by the transport vehicle in Fig. 1 at the

hol di [f§2%lper ati on according to the embodi nent. Fig. 4is a

front view for explaining about a transfer position of the article

gri pped by Hére, the dnspert puriont b€ thienarfitlg. mdy bt attheesplaltddny-copereatiroxample,
according to the enbodi nent. Fig. 5is a top view

schenfatthedld ah invelit@BY ishgpd disthalbbabinanrfate dhibe aidl®Wsd pher@enend portion" of the
portions according to the enbodinent. Fig. 6 is a table for reading

out  tNEeHRMPRO:tHA MadaR0ok Priictd EARAIGNROHINE B, Fhidexafpld BrhéPl8 the ¢
for r%ading out theagniqugﬁﬂa%a according to ?ﬁg eéﬁggi%%nt.rﬁig? BA? op

s a stu‘?i}a!:eﬁ?f {d ipﬁﬁ&ingl% ﬁ?@&xpﬁr as%%%hgag%h Wil RS e g%ﬂ)nao%l% A4BR. B the

t he prese

concave portion and the convex portion are engaged with each other, the article is in a positioned
state in which the article is positioned relative to the placement portion. The "predetermined
posttion” of the placement portion indicates a position where the article is in a positioned state.
[0026]

The transfer system, in which the placement position information and the holding position
information are each indicated as the sum of the common data and the unique data, may further
comprise a teaching unit configured to teach the common data among a plurality of transport
vehicles.

[0027]

The teaching unit includes at least a communication means using wireless or infrared ray.
The teaching unit may be installed in the transport vehicle, similar to the memory and the controller.
The teaching umit distributes common data stored in the memory to the other transport vehicles in
order to teach the common data. This configuration makes it easier for one transport vehicle to
teach the common data to a plurality of transport vehicles, so that all of the transport vehicles in a
teaching area, i.e. an area where communication is possible, can hold the latest common data.
As a result, it is possible to obtain the placement position information and the holding position
information within a short time, in order to determine the transfer position, thereby shortening the
transfer time.

[0028]



. invention. Fig. 8B is a table indicating another exanple of
t he uni que data according to the present invention. Fig. 9is
a flowhart for explaining about a transfer process in a |ateral

transfer manRefioRCafd g é@aﬁtﬁ%eseﬁbQHd: Redest iEMAGHh MENT Be RidBarent from the
CARRYI NG QUT THE | NVENTI ON [ 0030] Hereinafter, a preferred

embodi,TBRinanaRdhafs.t 0 the present invention will be explained with
reference to the figures. <Enbodinent> <Configuration of the

enbo ng to Fig. 1, configuration of a
gl-;; BE CRIP'BI(Sbe%t gAngI?s{ d

transfer sys 100 "accor 0 an enbodi nent of the present
|nveqh fﬁ will be explained. Fig. 1 is a front view schematically
sho B he configuration of the transfer system 100 and the

structure of vehicle 2 in the transfer system 1Q0.
Fig. 1 is a front view schematically showing the configuration of the transfer system and

the structure of the transport vehicle in the transfer system according to the embodiment of the
present invention.

Fig. 2 is a front view for explaining a state of the transport vehicle in Fig. 1, when
performing a transfer in a lateral transfer manner according to the embodiment.

Fig. 3 is a front view showing a transfer position of the article gripped by the transport
vehicle in Fig. 1 at the holding operation according to the embodiment.

Fig. 4 is a front view for explaining about a transfer position of the article gripped by the
transport vehicle in Fig. 1 at the placing operation according to the embodiment.

Fig. 5 is a top view schematically indicating installation of the various placement portions
according to the embodiment.

Fig. 6 is a table for reading out the common data according to the embodiment.

Fig. 7 is a table for reading out the unique data according to the embodiment.

Fig. 8A is a table indicating another example of the unique data according to the present
invention.

Fig. 8B is a table indicating another example of the unique data according to the present
invention.

Fig. 9 is a flowchart for explaining about a transfer process in a lateral transfer manner
according to the embodiments.
EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0030]

Hereinafter, a preferred embodiment according to the present invention will be explained

with reference to the figures.
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. [0031] In Fig. 1, the transfer system 100 is included in a
transport system 200 for transporting FOUP 3 containing substrates
for manufacturing the sem conductor elenents. The transfer system 100
i's configadigdnt0 transfer the FOUP 3 between the vehicle 2 and

pl acement portions 4 based on instruction signals froma transport

i nstruction rt system 200. The transfer system
<@&1ﬁ§3£a%)n of tﬁe]%%iﬁd’dﬁﬂélﬂQ

100 mainly inc vehlcle 2 and the placenent

portions ( ] e" .

accor di ng Hgsghéé%ngeﬁiIﬁﬁvinf?Bﬁaﬂﬁh K??Bﬁg@mngagb aﬁawaP%‘m an
for the vehicle 2 to grip the FOUP 3. The FCUP 3 has an_ under surface

f or megmbgdinent of Hreoppaenspnygntion Wil ke exalapicd. of 12 dokc AV oieY oishematically
according to the present invention), which can be engaged wth

ki nengorengpihesconfigomtiomet ﬁ1eat¢@wﬁqntsy$@nth0@rﬁm tha yeuopuigrad oxebiclh? jis thesteansfer
for positioning the main body of the FOUP 3 with respect to the

pl acesytetn p#kti on 4. [0033] The pl acenent portion 4 may be
realized in various forns below the rail 1, such as a port of the

manuf @OBUY i ng equi prent, a UTB (Under Track Buffer), and right and

|l eft STBs (Side Table Buffer). Each of the placenment portions 4

i ncl udes kiIﬂeI"T%t i CthR tRhsfeR s{dterf: 10008 §n@U@MPICa AhnsoRNYR%P 06 F@ N iransporting
according to e present invention) on its upper surface which can B

engagedypi4 ébntteh%nyﬁ%%g f%bmgl th&&&l Fﬁﬂ 11c-gﬁguclf+rne%¥ﬁéﬂt% PH{S, a‘h@'fe s?stem

used to position F res acenent porti

b osal 0 issonfiensh o hitrterye ROt B ”Elaﬁbeo‘?e&fcé%?@m@ Ry Qv%atms DBt on

bui l dj ng of a.mapufacturing Iant for the sem conductor el enents

whi chPfh g@f{OPéﬂ%’BE éowsteaéﬁp strEchioisnl £ hadragepast sysker £t T.Lhe transfer
constitutes a part of the traveling path of the vehicle 2. An under

sur f apstest 1Qvaaindy includpsaradl b é Yehiclpdranddhe plaegmend pepioned- so as to

give way to a part that connects a traveling section 20 of the

vehi cl0832] and the main body of the vehicle 2. [0035]

The FOUP 3 is one example of "article" according to the present invention, and has a
flange 3a as a handle for the vehicle 2 to grip the FOUP 3. The FOUP 3 has an under surface
formed with a V-groove 3b (i.e., one example of "concave portion" according to the present
invention), which can be engaged with kinematic pins 4a of the placement portion 4. The
V-groove 3b is used for positioning the main body of the FOUP 3 with respect to the placement
portion 4.

[0033

The placement portion 4 may be realized in various forms below the rail 1, such as a port
of the manufacturing equipment, a UTB (Under Track Buffer), and right and left STBs (Side Table
Buffer). Each of the placement portions 4 includes kinematic pins 4a (i.e., one example of
"convex portion" according to the present invention) on its upper surface which can be engaged
with the V-groove 3b of the FOUP 3. The kinematic pins 4a are used to position the FOUP 3 with
respect to the placement portion 4.

[0034]
11



The vehicle 2 is one exanple of "transport vehicle" according to the

"~ present invention, and conprises a nain body and a controller. The

mai n body includes the traveling section 20, a gripper 21, an

el evati ng chani.sm 22, a_ l.ateral, nechani 23 and .a rotatian .
rechant sm 21 Hhd TEBRE puafof hE, BRERER BTF 5388 RuphR dney be insatled
controller. 102, . an transmtting and receiving unit 103. The . .

t r ave? hgeiiRE KR 22oidhg aeuanguaie Plagh foy Hm%)lzm duclonGRENts oy Whieh the
and a pair of rollers 20a. The pair of rollers 20a is driven with the
powertraEperhaysie 800 isiistalledhatinside ohtieriathd pnstiuies aadrinf thhbaygling dringf the
section 20 along the rail 1. [0036] The gripper 21 is one
exanpvehiadd 2." hahdinder speiate ofabe oribi hegs ¢ centhibppities dmtt 19 opeand s@as toggide way to a
i ncludes a notor (not shown) as a power source and a pair of fingers
21a. phtethgrdoppedts 2 kasdting tssctiohe2 Opefithie whidle D@aad sheddainbetinwetheaechieledl.ng
sate in which the FOUP 3 is gripped and a releasing state in which

t he 3 is released, by driving the pair of fingers 2la with the
power of the notor. [0037] The el evating mechanism 22 is one

exanpl e of fll\ée\rehicef gyodg%\ﬁﬂl?leoﬁ{ "ttlja{?s%'oﬁav(éﬁg&ﬁéiia%gorldﬁl\%g@?héjé}%%@ﬁnvenﬁon, and
i nvention, and 1 ncludes a notor (not “'shown) as a power source, a

w ndi ng _portion .22 and, a belt,22b., The .el,evat. nechani sm 22 w. nd

or urhTHISSY REE POdomd Febiolfs ah rut il dofsd e R g fertich, 20, 2
of the,gripper 21, by rotating.the w ndi Jportion 22a in a w ndi

G  CCRIGT OF s IRIMBETRGEAT 224 I o R EPSMOVER o BLRE respigpiom 2. The
Accordingly,. the eIevatin% mechani sm 22 noves the gripper. 21 in the )
ver t i @aproler sghidena mawss] Othe vekicksr entiaBem b, spd 23ransmgfag and pgResvipg unit
“laterally horizontal moving portion" according to the present _

i nvent@3on Thartthviehid aeitiona2tnichide nanotohduet)shawny aird powgr soues emdred pair of
slide portion 23a. The | ateral mechani sm 23 noves the el evating

mechawilsin2a, Whe pdir bBrdilewelatio ddvérowith tisupdvegef die mbrr,SHutld eéap dietihain body
23a, in a lateral direction by sliding the slide portion 23a in a

| at er@hndied 8§ ttheiaRELL SRS 20AlorbAnd @ 1@l l 1 (i.e., the right and
|l eft directionin Fig. 1) with t he power of the notor. [0039]
[0036]

The gripper 21 is one example of "holding part" according to the present invention, and
includes a motor (not shown) as a power source and a pair of fingers 21a. The gripper 21 shifts
the pair of fingers 21a between a holding sate in which the FOUP 3 is gripped and a releasing state
in which the FOUP 3 is released, by driving the pair of fingers 21a with the power of the motor.
[0037]

The elevating mechanism 22 is one example of "vertically moving portion" according to
the present invention, and includes a motor (not shown) as a power source, a winding portion 22a,
and a belt 22b. The elevating mechanism 22 winds or unwinds the belt 22b, whose one end is
fixed to the upper surface of the gripper 21, by rotating the winding portion 22a in a winding
direction or an unwinding direction with the power of the motor. Accordingly, the elevating
mechanism 22 moves the gripper 21 in the vertical direction.

[0038]

The lateral mechanism 23 is one example of "laterally horizontal moving portion”

12



_The rotation nechanism 24 is one exanple of "rotating noving portion”
according to the present invention. The rotation nechanism 24 is
included in the elevating mechani sm 22, and includes a notor (not

S hP"‘”Qcc&rgT% tg rt}llevfn% 1% HERGon, A8 idRidat 'a%%tgie%laﬁa O%Hb 2 ardﬁwaﬂfgezﬁgufc'a%gd a slide

gri pper out e verticdl axis via ortlo

t he bel ati ng.the w.ndin or t.i 22a

sur f O8N f%ebt@tf t#%adat}g%’ﬁmﬁw% BioRs BR S ong st S A0 i 1'% o
vertlcal axi.s Wt of the not 0040] < eratlons fo

hol di RYehHdT %Paﬂ?utﬂ% {]‘fP 501’”8%1&’31 g & éﬁﬁ%‘ﬁgi@ec 101 3) ! heb%‘ldt%rl’@mon 23ain a
explalnlng the menory 101, the vehicle controller 102 and the

t r anslateral ngctmm@@éwlah@o theireil 1@Be.. theaighherd gt diregtier BrFipnl)twigh the power

transfer system 100 will be explained with reference to Fig. 2. Fig.
2 i s dthewotorvi ew for explaining a state of the vehicle 2 performng
a lateral transfer. [0041] In the transfer system 100, between

the vigbsg]l e 2 and the placenent portion 4, the FOUP 3 is transferred
inthe lateral direction as well as in the vertical direction. In

Fig. 2, therpebifibg ndechhhi@D 4 RS lchkBap RV kQhtir ﬁﬁm@ﬂ% FRNES etcb@rdmg to the
elevatlng mechanism 22 in a | ateral dlrectlon en performng the

| at e;}ﬁ‘lese'hf ;{}% ﬁ&n Afpet %ltagtlotn' 1iEch éﬂféﬁt 59 it hl?clﬂtfe'dgiﬁtthg feletvgﬁnrSe In?e\éﬁartm#lﬂ QhQ and

neph nism at has een noved 1 n the Iateral dlrectlon one o

P2 BRSO el AL 1PN 0 e
pressed t rds th el.evat chani sm | n, addi L
the wei g Rt ke PRIt aé%ttaﬁb %gﬁ'&mp@m%%ﬁr Cgﬂteefée?t gf%rbm forﬁéleﬁaih? S¥pding

23, so that the main body of the vehicle 2 is inclined. The

i ncl i pratipA2difixed to die wlep surfageant thereaiadodpebithe miation meqllawna% about the
center axis. Accordingly, if the elevating nmechanism 22 is inclined

by ( Nettickkgxieavith the pgwépdehe 2tawonnect ed to the el evati ng nmechani sm

22 via the belt 22b, and the FOUP 3 gripped by the gripper 21, are

i nclif@edopy (D degree as well. It should be noticed that the
inclination may be different to | arge degree when deciding the

posi tion of<®lt@atgfnlsmqtold%g9ﬁdtataemgw&‘lasetdp@mﬂdtﬂg on whet her the
vehicle 2 is vacant (i.e., |t Is noving to load the FOUP 3) or the

vehicle 2 h t n
S e engélfglge égﬁlﬁgr) i éﬂh 10Leﬂhl§i d«g@ég@&ﬁma | @Rgnd BR mgﬁmmg

e mr%mdlpe%ellvﬁl 1? (t) el)ﬁgngle la?gta d| CH@ 1n ?\}%Cﬁéﬁis'fé}g }Is%n]t H%{)p&/‘ﬁs ot expiamed with

i nven res’ data |n Fansier p05|t|on
positian where.. - gfdpper should exi he . EFQUP
P ansPE Baiitioen To v EPE SON T ERG I &AL OpArt THicia 2 pyrforming a
shoul d be notj ced that the data in a placing operation, when the
| at erlgleralimpgleer s performed fromthe vehicle 2 to the placenent
portion 4, and the data in a holding operation, when the |ateral
t r ansfO8#1] s performed fromthe placenent portion 4 to the vehicle 2,
are different fromeach other.
In the transfer system 100, between the vehicle 2 and the placement portion 4, the FOUP 3

is transferred in the lateral direction as well as in the vertical direction. In Fig. 2, the vehicle 2
slides the slide portion 23a and moves the elevating mechanism 22 in a lateral direction, when
performing the lateral transfer. At this time, due to the weight of the elevating mechanism 22 that
has been moved in the lateral direction, one of the pair of the traveling rollers 20a far from the
elevating mechanism 22 is lifted up, and the other near the elevating mechanism 22 is pressed
towards the elevating mechanism 22 and deformed. In addition, the weight of the elevating

mechanism 22 tilts the lateral mechanism 23, so that the main body of the vehicle 2 is inclined.

~
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[ 0043] Here, with reference to Fig. 3 and Fig. 4, the hol ding

" operation and the placing operation will be explained. Fig. 3 is a

front view explaining the transfer position in the hol ding operation.

Fi g. i.S front view expl aini t he ansfer position.in the .. .

ol aci s BheipRoetiGbingR b Yol S LUATIY oPTRUUBOR " ARPrejpely. if the
that serves as_ _a right .STB,, a FOUP 3 positjoned on ﬁhe plaéfnent )
por t i G ang jmechanigie 2o s pHmed by Gh odrdi @ ih SAIPBS A1 | SRRt &9 dhis glevating
the present invention, and is referred to "positioning |ocation" when
appr opedhatisy, 2h e Redreltppy apd tho FORB] di gitppeh dyRteptipperThb FowmiBedtby €,
the positioning location is typically placed on the placenent portion

4 hordegortal Wsll. |11 shaldd theomwticed ¢hat 3hes hwlisataom Ay be nfferont Bniglge ddgres when
one exanpl e of "inclination degree" according to the present

I nvendeci@mg thé posifioh bethgrdripper212dr the FRUNVE degentihg InGiBer(the veltitlern is vacant
word, relative to the placenent portion 4). According to the present

enbodi BERtis mdVidd'® @A BOUPOS dri (RO viIEk® hdiend@fieeronb 31 8. Gf isRR6¥ing to
21 and the center of the flangé 3a of the FOUP 3 are aligned

vert E@éf%‘the FB?JPV f‘f.&"l\cgelpggcﬂﬁé bR B A dhdBoppey ation for hol di ng

t he n othéer Tt I's poSsible to performthe hol ding
operﬁbb@ w thout noving in the lateral direction the gripper 21
whi ¢ not hol ding the FOUP 3. [0045] Fig. 4 shows a

pl acenent gﬁrtion 4 ﬁQﬁt serves sdﬁ,{i ht §TB,‘$nd a FOUP 3 to be,
transf er r ed MEREYHL AL &R CTURRIF S Y ACHHipRdP DA PRSP ychtiog. and
FOUP 3. It should be noticed that Fig. 4 shows an inclination angle

(1) 1 sdrey fda rdimting (henfrashee posiBpaiss aghsiting vierpibe gripngr Ylehaulidwgist.ovhen the
t he pl acenent portion 4, and height "h" of the FOUP 3. According to

t he pr@YRatis eairdelraderatwearthovelele 2aandithe plagernent pattonldat dtishvakelok miced that
the inclination angle (D and the FOUP height "h". A position of the

FOUP Be dafatigira paingoopemation, bies uigh lavdrilseinsaros pierformed fratnethal vehicle 2 to the
direction (in other words, a direction indicated by the arrowin Fig.

4) , ifadehRat pottias 41 4RI the anafieh hBRS O(%ﬁiél?‘atioﬂD@hérhﬁle\lﬁ&iaﬁr;ﬁlsggrﬁﬁﬁél%’rﬁﬁd&‘rom
pl acing operation for placing the P 3 onto the positioning

![ ﬁgag%lg Ela@émérﬁ omcﬁ’l(??ﬂmﬁ& v@rﬁ&%??&eﬁi it 1'91%}?{]31 each other! Y POt hetically, if

I'ng operation were perforned at a transfer position at which
t he E[t%J%S has not been noved by the offset amount Gy in the |ateral
dire |or] (i.e., a state shown in Fig. 4), the end portion of the V

groove 3b t he. F 3 would fac he, cenir porti.on of the . .
i ot 6 pHieASi fotpRC o G 400 S5 b OFF BOlT e foREt-yah e e Placing operation
directjon, so that the FOUP 3 would deviate fromthe positioning )
| ocatWinbeogxpiaiaeds| ddneista Boritvion capiapere Beitigstsr aes@on m the holding operation.

Fig. 4 is a front view explaining the transfer position in the placing operation.
[0044]

Fig. 3 shows a placement portion 4 that serves as a right STB, a FOUP 3 positioned on the
placement portion 4 (i.e., one example of "predetermined position" according to the present
invention, and is referred to "positioning location" when appropriate), and a gripper 21 for holding
the FOUP 3. The FOUP 3 at the positioning location is typically placed on the placement portion
4 horizontally. In addition, Fig. 3 shows an inclination angle (i.e., one example of "inclination
degree" according to the present invention) ® of the gripper 21 relative to the FOUP 3 (in other

word, relative to the placement portion 4). According to the present embodiment, in the transfer

position where the center of the gripper 21 and the center of the flange 3a of the FOUP 3 are aligned
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- [0047] Therefore, as indicated in the below formula (3), in

order to place the FOUP 3 to the positioning location in which the
central portion of the kinematic pins 4a and the central portion of

t he \wegicadlygh8 beldole2gsplomds bdoklghomtrdten fonholdmevhe FOTM 3. di Inedliar ovords, it is
the offset anmbunt Gy of the FOUP 3 in the lateral direction is

cal culcatibld. toRgurfoexaipliRldihd obBatimOMRHBE! Blkinghin the 13301 Aeansh thBeripper 21
inclination angle (D1 is 0.5 degree, fry will be 2.9 nmm [ 0048] dy = h

X Si nlhibd iR holding the FARAPSdi ng to the present embodi ment, when
perform ng the holding operation, it is not necessary to change t he

trans 6451 position as long as the center of the gripper 21 and the
cente o the flange 3a are aligned vertically. In contrast mhen

f t the t f {

ﬁ%ﬂ?%%@%ﬁﬁﬁw&%%%ﬁ% i %Nhe
dth "h" of the FOUP 3 th d {

?2 ot F?gas 8&% thetH%%C%P}e&hg?ié‘Pn ﬁeélﬂé % gHSPfH eilri@ quBE &i%%OHBSr g{ﬁi 51%3%%11& hoticed

the transfer position in the placin operatlon are different in the

| at erthit Hpgré éhquchmﬁéloﬁfﬁﬂggt@ 1a¢ﬁi8¢n FORR3 (ipguzrg]words, of theTdyippeeRl loleltive
controller 102 connected to the nenory 101 is one exanpl e of

" contindhd plateraad podiongd, tand thehp Fle'seithe FONENE.I oAdccoTtiag ve Hiegiresent embodiment,
controller 102 reads out data corresponding to the hol ding operation

or thaé @ifachnguensy Btdalvildiel bacpenfihd Rinidanddeomndibe ROUP aitht "h". A
then perfornms the hol ding operation or placing operation to be

per f QfgIR@nads th@ @O‘UIFQB‘ SRl HRPRk trhORdl dikAl e O¥MbNR ik %qgtepﬂtdn@@ﬁ(ﬁr (111 other
[ 005 he transnlttlng and receiving unit 103 connected

the npsRLy, ﬁﬂ%gtﬁ{ﬁdmtd te\&elw ?1 £AP G Gh eﬁ) 10 %e £d WS 1ANTE pgsition, and the
i The % ﬁeufﬁg

"teaching unit" accor prese nven I on.

the sy 2 SRS ?8&?9&%3010% i %1???'855 e BOVBEEodR T RD Bt Ratsh of e

renewed data sent from another vehicle 2. In this case, the vehicle
cont rRP4eBIEN PPTER Gy es the recei ved renewed data into the menory 101.

[0046]

Hypothetically, if the placing operation were performed at a transfer position at which the
FFOUP 3 has not been moved by the offset amount oy in the lateral direction (i.e., a state shown in
Fig. 4), the end portion of the V groove 3b of the FOUP 3 would face the central portion of the
kinematic pin 4a of the placement portion 4 in the vertical direction, so that the FOUP 3 would
deviate from the positioning location of the placement portion 4 when being placed.

[0047]

Therefore, as indicated in the below formula (3), in order to place the FOUP 3 to the
positioning location in which the central portion of the kinematic pins 4a and the central portion of
the V-groove 3b correspond to each other in the vertical direction, the offset amount oy of the
FOUP 3 in the lateral direction is calculated. For example, if the FOUP height "h" is 330 mm and
the inclination angle @, is 0.5 degree, oy will be 2.9 mm.

[0048]

oy =hxsin®; (3)



. [0051] <Structure of the data indicating the transfer position>
Next, the data indicating the transfer position will be expl ai ned
wth reference to Fig. 5to Fig. 7. Fig. 5is a top view for

expl ai ni ng AR NA kOUR ﬁ%@&%%ﬁ%g géé'ltt,i M e;#gi?ﬁ?%ﬁgﬂpi@@e&e&&ﬂ?Ete;e not

k
system Fig. 6 and Fig.” 7 are ta for exp

struc of ore i-n th r . ) vertical .
ai 1 et B in et Rt P foLE TRt ol crali Rt s st Rk L e sopper of e
the left aof Lhe.rahl 1'gﬁ,th | at er al dire%tlon, ﬁnd a right STB A .
or ovi e ba TRAl v calant £ 8 ERe Y mEHRE JBF Blefing qhetatRp. the transfer
| ateral . direction. According to the present enbodi ment, the transfer

posi tRASHONAE shiftedrs tierqfisshamarintosy spaulated berek pmdhopetingtioonangle @1 and the
i ndicated as a sum of a coordinate indicating the cormon data conmon
anongheaght "bf of the FBAT 8 l(msotRerametds afdlog ghiipnet 11 ndh dteir mgprdss éheumangfes position
data unique to the vehicle 2. [0053] Fig. 6 shows the common

dat a.inThehddmympediaiba aird diectadrefer osldb@in the\phdciy djeeatiphacediftent in the lateral
portions 4 and comon coordi nates corresponding to the pl acenent

por t i difkstidn BY eheloffset @fou@ sgach other. Fig. 7 shows the unique data.

The uni que data indicates a data in which the four placenment portions

4, i4@04¢he port of the manufacturing equi pnent, the UTB, and the

ri ght anJ | eft STBs, the presence of FOUP 3 on the placenent portions

4, and machine. @i § r di r.uni coQrdi nat ene { "
Fop 3 io oy 1ide SRR T2 hARE B wl MG, CRAC I Sl fedRcoter
case where F 3 is not presept ans a_hol di operatjon, in . ch

e (ARG ote B Asatih alboorats g tiet (07 ralinp i dfhiorpipiune o e
21 does not grip the FOUP 3, and the case where the FOUP is present
meansAdiBE LICHEOB pRr Hiei BIRCINE roRGALOR tonde therREnet o She masmpsy 1. qnd then
hol ding state in which the gripper 21 grips the FOUP 3. [0054] -

| n FiRpriogmaribie fiofling operaéios onmplaciss ovigtaiianety hadpetfoemedhehithe transfer position
di fference coordi nates are expressed as coordi nates defined with four

di r ecindioatsd brdineleyd optodita i on X in the extending direction of the rai

1, position Yin the lateral direction, position Zin the vertical

di recopsey, and position or inclination O as rotation about the

vertical axis. Here, subscripts attached to positions in each of the

directions TH #HRnEAMIMACREEHNBANSE (08 connbeied #: the RmdryM 1 alfthe vehicle
expl ained. The first Subscript on the left side indicateS the type of

(e, PLASEIENPOLAL B 4080 Sl Okt TROYECLY o
e g 2 L S AP AR R s rncca
2: : gg ggwt &h&%%ﬂ, ’81]:3 utnpcei Oglrgge?vqa% r1]‘<'=[3neev%rt.:ltcfaS[)ans%n’ﬁ4 frmlnnan%t ‘E:E' Lgﬁgl’e 2? ! gghrlé Ezgsg, the
vehicle controller 102 stores the received renewed data into the memory 101.
[0051]
<Structure of the data indicating the transfer position>
Next, the data indicating the transfer position will be explained with reference to Fig. 5 to
Fig. 7. Fig. 5 is a top view for explaining the various placement portions 4 installed in the transfer
system. Fig. 6 and Fig. 7 are tables for explaining bout the structure of data store in the memory
100.
[0052]

Fig. 5 shows ports A and B of a manufacturing equipment provided under the rail 1 in the
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~to positions in each of the directions in the nmachine difference
coordinate (X...,0mn wll be explained. The first subscript on the
left side indicates the type of the placement portion, simlar to

t hat \S)eméali'?hg&l[ggo 08'%%'&6‘& &t Sﬁfﬁfx O?&l?% gelfg\ﬁ%% 191 lél e{-'ldttg'?he eﬂ%!fﬁle rail 1 in

|nd|cates |cat|on nu e ve inclu

re at o0.each . o he vehicles 2. The t

cubs i terghliedigof G S T AN ed! bISERETRTT F5 S C? thgrail 1 in the
present, including "1" for a_case where the FOJP 3 is present, and
"o flgteral direslonheperordige HeUbe Pregenh smbgdgagt the Haiislfﬁlsp‘bsé&%ls fothe holding
exanple, the transfer position in the holding operation for the port
A of eieeatiearnufizbe nlachg wguitiomene nidscagadnasof surh ef e enshnate ordiatiag éhe common
(X1A, YIA ZIA ow and the nachine difference coordinate (X Y111,
Z111, ddid dorhmoaddionp all, oftthevéhides? end pesotdirate indidatieg fleaciing dypren@tuom the
is sumof the common coordinate (X1A, Y - IA ZIA Omn and the
machi gk £f erence coordi nate (X112, Y112, Z112, 13112) [0055]
The offset anmbunt a of the FOUP 3 in the holding operation and in the
pIaC|$95gperat|on is shown as coordi nates defined with the four
directions. Here, in a coordinate (ax., ay., at., ae.) indicating the
of fset anou a subs ta d e i
t he dl recti ?rl]% Pnc]llg%a t'ﬁQ (ﬁ)n'uﬁg C@{asugf;h%r C(Sr?m%p zﬁao %{1&1{:2?953 a @at% ab hWHlCh the

tes one Lrec ion anDn r dlrectlons of . X, .Y
and t BeIEh rPé? LiBs raPﬁtCOBHn O?rdljﬁf SSTUESRITEIG fryithe: P@vgé‘fl?ﬂi E%}B@’lsof‘ are
pl acenent. portion including "1" fqr port of manufacturing equ P
mon f15 atqg-rrg caclgother, Lig. 5&11031;@18 wgque Qﬂta | e¥he uigiie dagp indjcates é@é alp B‘fhich the
exanpl e, regarding the port A of the manufacturing equi pnent, the
of f s efounplsceinerd potiisingd, |.& thivpordiof thermaersiadtyring cavifeenttbe i kb rasd the right and
bet ween the hol di ng operation and the placing operation, is (am ayj,
021, leal§IBg @@56¢sence of FOUP shothiepldrenrot parddng hatnd ma”nhimrdiffelencba@@rdinate
as shown in Fig. 7, is not limted to those that indicate nachi ne
di f f esreiquecaeidihitad @hed HerBSPP Rk Rgd ivndtheen apnetitaf totdach GEAE Jlere, the
For exanple, as shown in Fig. 8A regarding the unique data, in the

hol di Bg. apefatdan 364 ﬂotq}r&%ht M@éﬂé?a hdMlﬁQ ofaélﬁn&mf’m&mﬁé trﬁ’ﬁs?é 8barforhf@ in a
di fference between the vehicle and a réference vehicle may be

' ndl fl%i&%%g@% Adf WRCRLne ﬁi%ﬂeﬁ ARG A n&toéﬁﬁj{h@%lé )3(! hnd"he cadelwhére fFOUP is

aC|ng oper ati

present means a placing operation, in which the transfer is performed in a holding state in which the
gripper 21 grips the FOUP 3.
[0054]

In Fig. 6 and Fig. 7, the common coordinates and the machine difference coordinates are
expressed as coordinates defined with four directions, namely, position X in the extending direction
of the rail 1, position Y in the lateral direction, position Z in the vertical direction, and position or
inclination ©® as rotation about the vertical axis. Here, subscripts attached to positions in each of
the directions in the common coordinate (Xs+, Y, Zex, @) will be explained. The first subscript
on the left side indicates the type of the placement portion, e.g., including "1" for port of
manufacturing equipment, "2" for UTB, "3" for right STB, and "4" for left STB. The second
subscript on the right side indicates the identification number of the placement portion, including a

number "1" or more attached to each of the placement portions 4.  In contrast, subscripts attached
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. machi ne difference coordinate (X111, Ymit, Or). In addition, the
transfer position in the placing operation is indicated as sum of the
common coordinate (XIA Y

- 1A to4lokiticab h amdh éfhide Metiom idithd afehige defaeticn@bRIiNAd T, YW is, Zhhid @sas)
Sitt) in the holding operation, plus the machine difference

coor dw!vﬂﬁﬁ@e{p%qhed ayrhe@kt su®&i% Unl't8s lPé?’UQH@ ﬂlcﬁ&i‘[ésﬁﬁe W&Je&ﬁ"tth@ﬁﬁ\é&ﬁeﬁ portion,

[ 0057 In contrast, for exanple, as shown in
&E%ﬁr%’#‘%@l#?ﬁtﬁés%ﬁl%@on eI QRE o (Rl Bl e

refer di,cated.as t he ch| e di ffer

Coor dRaTIAEA ol s B 445hEE) i%luﬁaﬁ& RRe hot NG Aperek oofrcpiof the
ot her rds en the FOUP is resent

of 1 SOYERIST Zinc Ep R CrbRGt e it ﬁ@@mla)#@afm #hetieh ok neba Fd Wasels present,
when the FOUP is present may be |nd|cated as the machine difference

coor dinpiiag("EXifor vase varse thgdiQUP Pris prassnteardk|2"flor asgwnphare thaf@bdi hig not
the port A of the manufacturing equi pnent, the transfer position in

t he phraginhg lopkisatase ol sxampdk, cbt grensder maﬁioofintthmh«zldmgmperadiond‘omﬁm@ort Aof
(XIA, Y1A, ZIA, OA) and the machine difference coordinate (X112,
Y112, th€ Ibahufftdidye bquipsient 1sosum tdfethé reansii@r cpm8inkico(X jixn Y heZhl @i ngind the
operation may be indicated as sum of the conmon coordi nate PClA, YIA,

ZI A, @helinAaifd R e "RSRiRRe ¢ih f even 21190@{19' Nt @daditdd 2ihe Ykakdfer SbdRion in the
0112) in the placing operation, mnus the machine difference

coor gﬁiﬁ&ﬁ%}é&gﬁ&ﬁé sum"gf't e &ﬁf(ﬁj %E@Jrﬁﬁﬁféq&d' g Athg @ﬁA}OJnlgilstfr?é %@Hﬁ@&fﬁelence

[ 005 rations |n t e enb ef erence

Fig ou§m the transfer system 100 according to the

pr eseft n% H%? ”20 ”fhemBr esent invention will be explained. Fig. 9
is a 69 %f:hart showi ng transfer process in the transfer system 100.

1t shidd be noticed that all of the vehicles 2 in the transfer

system 100 teach the common data to each other via the transm tting

and recei vi'Hyg dffet amomt opfdha s ladbp helding epeesion@pdim thequacng pperation is

this enbodi nent. _ o )
shown as coordinates defined with the four directions. Here, in a coordinate (Gy», Gys, Gz, Gox)

indicating the offset amount &, the subscripts attached to the positions in each of the directions
include: the first subscript on the left side that indicates one direction among the four directions of
X, Y. Z and ©, and the second subscript on the right side that indicates the type of placement portion
inchuding "1" for port of manufacturing equipment, "2" for UTB, "3" for right STB, "4" for left STB.
In this case, for example, regarding the port A of the manufacturing equipment, the offset amount o,
which is the difference in transfer positions between the holding operation and the placing operation,
is (ox1, OY15 621 Oa1)-

[0056]

It should be noticed that, the unique data, as shown in Fig. 7, is not limited to those that
indicate machine difference coordinates corresponding to the presence of the FOUP 3. For
example, as shown in Fig. 8A, regarding the unique data, in the holding operation (in other words,
when the FOUP is not present), the difference between the vehicle and a reference vehicle may be

indicated as the machine difference coordinate (X 11, Y111, Zin1, 1), and in the placing operation
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~ [0059] In Fig. 9, first of all, the vehicle controller 102
determ nes, based on the instruction signals sent fromthe transport

instruction unit 201, whether the operation to be perfornmed is a

hol di & t : S ]

the o er 1l e%rt?]ldllsg\g thﬁg%ﬁﬁls rﬁgepsgl?t tt?%%ﬁ%&ﬁ%h?@gi@cﬁ%ﬁe@ff&?ﬁc tcﬁl){dmelté when

vehi ¢ ds out .fr data and

uni oS B Beb Bl L o5 PR BhRertn o TP AR Se Py b S agon

a destipation_of transfer. n the v |cIe ontroller 102

cal cullné{] gasep fr gangpley ﬁ:ealrdé%t 15 GETt 5P tle {HAHECRIING SERIPPISRY e frapgier position

hol di ng operation (Step S52). Then the hol di ng operation is perfornmed

at t ha tha @dtllgtoeeatlﬂemnlématsées s410 01 {8t eopussBFoordmpier X ha¥ 14, Lhe ©1a) and the

series of transfer processes is finished. [0060] In contrast,

i f theadute differofee tdoerdiette (M mal¥ionZat, @Ghep Bbiddisom fhedcinefyr position in the

operation (Step S51: Placenent), the vehicle controller 102 reads out

f r om flh@ngeperapod Od ichicamhasiata @hthe Wdinghen daddidaed EXAd Y,Q, 2NE Of,) tané the

pl acenent portions 4 that serves as a destination of transfer and

cal cuhaliese LirRRSEe col@Bldd ?@11! Ny tl 1H| &G Neh ﬂi%el'i(ﬁ&tﬁﬁ rbp@r:"aﬁ@ﬁi ?l'ﬂs ttllﬂa'emachme
read out data (Step 5 h iacrng operation is performed at

the C&Hﬁ#éh@é 80%1&1(1%@3 Poé i 5%12 881?%5%8@?310 teHH tdinﬁt% the series

of trans process ccor&rng to a

trans@ E-Pr OCess of the present enbodi ment, when perform ng the

hol di g Jperation t he hol di ng operation is perfornmed at the transfer
position c rrespondi he hol di ng ation,, and the placing

oper at i on g caat@?%* e amplengs R e Fw b O rPeidiBe %eglaﬁg idag: i1 therlacing
pl aci ng operatlon In other words, in the pl aci operation, the

t r ansIRsFationsin pewr el yeen; the QYR i presehring ﬁef?elwethtewmr @ ryghicle and a
operation in order to address the offset of the FOUP 3 which may
occurretugricagehioke ey bé vaicatadan dicemadring didfeleare cadrdinatr (S ar Y1z, Ziiz, ©452), and
Accordingly, it is possible to nore positively transfer the FOUP 3 to

t he piashé heldimgopeatni (@noihér wWhrlspWvaeetrMOPPid haprdsen{) 062}/ distance/difference
configured by two data, i.e., the comon data and the uni que data.

Thi s GeRfthOkhatiheBifBRS chdr dﬁﬁ@eswhélﬂhta FOUMR AP ¢l 8L ﬁldtd’éf‘fﬁcpi% thé machine
common anong all of the vehicles 2, to be taught anong all of

vehi C%ﬁ%mﬁcé eoctaﬁater(%%fcg\r %{?B&{T‘ 100aanghsk OfolP% ﬁ@y&o%ﬂt?gﬂﬁfé port A of the

Accordingly, 1t I's possi ways nai ntain y ﬁrem Se
possi B osfé%g'v%?tlwget % tr%lrf%@%rﬁﬂﬂ i ﬂteh%lar%% e T Bohof the
E 80%%%1151{1811{] ?:I)glrdm% ee{ i A, A, il As &Hﬁ] tﬂle Tlazchm% c{' gleltlcreaglosofr 1{1at%|(£?312, Yiiz, Zii,
®112). In addition, the transfer position in the holding operation may be indicated as sum of the
common coordinate (Xia, Yia, Z1a, @14) and the machine difference coordinate (X112, Y12, Zi12,
©®112) in the placing operation, minus the machine difference coordinate (ox1, Gvi, G71, Ge1)
corresponding to the offset amount c.
[0058]
< QOperations in the embodiment>
Next, with reference to Fig. 9, the operations of the transfer system 100 according to the
present embodiment of the present invention will be explained. Fig. 9 is a flowchart showing
transfer process in the transfer system 100. It should be noticed that all of the vehicles 2 in the

transfer system 100 teach the common data to each other via the transmitting and receiving unit 103
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- The present invention is not limted to the above-descri bed
enbodinment. It is possible to change the enbodi nent within gist or
concept of the invention understood based on the clains and the

ent i raxdgpheristhecattiedatestaonmagrsdase insthistesrhodhmerded as such woul d be
included in the technical scope of the present invention. EXPLANATI ON
OF REHBEFRENCE [ 0064] 1rail 2vehicle 3FOUP 4pl acenent portion

100t ransfer system 10lnenory 102vehicle controller

In Fig. 9, first of all, the vehicle controller 102 determines, based on the instruction signals
sent from the transport instruction unit 201, whether the operation to be performed is a holding
operation or a placing operation (Step S51). As a result, if the operation is the holding operation
(Step S51: Holding), the vehicle controller 102 reads out from the memory 101 common data and
unique data related to one of the placement portions 4 that serves as a destination of transfer. Then
the vehicle controller 102 calculates, based on the read out data, transfer position in the holding
operation (Step S52). Then the holding operation is performed at the calculated transfer position
(Step 853).  After that, the series of transfer processes is finished.

0060}

In contrast, if the outcome of the determination at Step S51 is a placing operation (Step
S51: Placement), the vehicle controller 102 reads out from the memory 101 common data and
unique data related to one of the placement portions 4 that serves as a destination of transfer, and
calculates transfer position in the placing operation based on the read out data (Step S54). Then,
the placing operation is performed at the calculated transfer position (Step S55). Accordingly, the
series of transfer processes is finished.

[0061]

According to a transfer process of the present embodiment, when performing the holding
operation, the holding operation is performed at the transfer position corresponding to the holding
operation, and the placing operation is performed at the transfer position corresponding to the
placing operation. In other words, in the placing operation, the transfer position employed is
different from that in the holding operation in order to address the offset of the FOUP 3 which may
occur during the vertical transfer or the lateral transfer. Accordingly, it is possible to more
positively transfer the FOUP 3 to the positioning location of the placement portion 4.

[0062]

Furthermore, transfer positions in the holding operation and the placing operation are
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. 103transmtting and receiving unit CLAI M5 1. Atransfer
system conpri si ng: a transport vehicle configured to nove
along a rail provided on a ceiling for noving an article; and

a pl agameitedPsy tdBatdl] §@0§1@¢0H&h&waétb%na ahd muaaé/uﬁtg aTHl@%@ﬁﬁ?ﬁlﬁ?l(ﬂ?ﬁlakes it
position on which the article can be placed; wherein

tr ansg&"s{ble\/ﬁp el @uASh Gath, @ géifl o ;ﬂﬂhén &ﬁ&géa%%lfiglﬁekghl@@gg L Bt %h%ncr all

acenent portlon ‘an ace onto the plad%
portl fer uni onfl ured to transfer

Pt off g aehigisn 2 Habd ﬁ%{ﬁi%&?%teve% $ TG TS ne Sl i i ngssivle
| ateral transfer nner, the tr nsfer system furth r conpri.si
a rreni?r%iw%srﬁl%‘&‘gg 8?‘@’ @FS‘F%t‘f‘?%‘ﬁ?‘%é%’n‘i‘éﬁ%"“ﬁé‘%‘?% othe VRRISIER gt | g‘% a result, it is
|nd|cat|ngéa transfer position of the article when the transfer_ unit
i s t oPYSkiete FEveathe Ene fonheblaiiee Hicaladast sompwiy dasg prighdo (the frapged pagyation,
position information indicating a transfer position of the article
when theeby mangfiemguig tanséerttionchol d the article on the placenent
portion; and
[0063]
The present invention is not limited to the above-described embodiment. It is possible to
change the embodiment within gist or concept of the invention understood based on the claims and
the entire specification. A transfer system changed as such would be included in the technical

scope of the present invention.

EXPLANATION OF REFERENCE

[0064]
I rail
2 vehicle
3 FOUP
4 placement portion
100 transfer system
101 memory
102 vehicle controller
103 transmitting and receiving unit



.a controller configured to control the transfer unit such that, when
the transfer unit is to place the article, the article is transferred
at a transfer position indicated in the placenent position

information in the nmenory and, when thelfarmssfer unit is to hold the
article, the article is transferred at a transfer position indicated

in the hol di NGRRE:LIQMMBIBRSREI ON in the nenory. 2. The
transfer systemaccording to claim 1, mhereln t he placenent position

i nfom ation, angd BH%&H{B i GBPG%. ol 195'\/ 05 ?Pltallgg Eigd 89% elllﬂ%fo?tlﬁgvmo an

as sumof a Corm ain |cat|ng a rans
a pIurﬁ f transport vehicles and a unique data |nd|cat|ng a
trans?" ? t|on uni que to each transport vehicle. 3. The

transfer system according.to claim?2, wherein the difference between

the uni queyad%l@%th Pﬂ%iowdé-w@ﬁeéhl?ef%élﬁ TSR RESAPISHI LAY PPHECR AR éi‘G’éCh the
data of the holding position information corresponds to an offset
amoundrtighe ceh ge plepgd vdicgan cul at ed based on inclination degree of the
article and a height of the article at the transfer position. 4. The
transf er sytht ermmsmeoveliiclg e actraisfor initwoerfighredt thehdld alres fugicleumn the placement
includes: a holding unit configured to hold and rel ease the article;

a verpdrtieh ambioi pigeethd hrticRint@thegthckMmenipegtiédie hol ding unit in a
vertical direction; a lateral noving unit configured to nove

t he hol di ngpy 'ﬂ‘ahsfblnmﬁt 1saéo%ﬁ§breg't6 e@hifeNReERAD db&iteAlthd RadsB6it vehicle and the
direction of the rail;
placement portion in a lateral transfer manner,
the transfer system further comprising:
a memory configured to store (i) placement position information indicating a transfer
position of the article when the transfer unit is to place the article onto the placement portion, and
(i)} holding position information indicating a transfer position of the article when the transfer unit is
to hold the article on the placement portion; and
a controller configured to control the transfer unit such that, when the transfer unit is to
place the article, the article is transferred at a transfer position indicated in the placement position

information in the memory and, when the transfer unit is to hold the article, the article is transferred

at a transfer position indicated in the holding position information in the memory.

2. The transfer system according to claim 1, wherein the placement position information
and the holding position information are each indicated as sum of a common data indicating a
transfer position common among a plurality of transport vehicles and a unique data indicating a

transfer position unique to each transport vehicle.

3. The transfer system according to claim 2, wherein the difference between the unique

data of the placement position information and the unique data of the holding position information
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.a rotation noving unit configured to rotate the holding unit around a
vertical axis; wherein each of the placenent position
information and the hol ding position information indicates positions

in f%bﬁw%«scﬁﬁﬁfta NSrd H%:;E‘Bf %ﬂaealﬁlaé%gﬁch@&dosaswsnt; Rhatidgedréd 6f @b icle

directio e vertica I‘EC'[IOI'I e rotation direction aroun

the verti.c fer.systemaccording to claim 2,
\/\/nere‘gi%rc]1 1}16%1%%%;%% 111':’01%%'@ E 1 é)ssztloé hol ding unit configured to hold

and release the article; a vertl cal nmoving unit configured to nove
the holding unit in a vertical direction; a lateral noving
unit configured to nmove the haolding unit in a lateral direction

per pendi culfadh¢ gange Sdﬁtﬁ@catcp@ﬁﬂtﬁfmtcff?émrlal"‘{lel%d a rotation noving
unit configured to rotate the holding unit around a vertical axis;
wher ei n the transfarvngfinglhdespl acenent position information and the
hol di ng position information indicates positions in four directions
i ncl udi ng taielding et confignfed tocholdand relehse thataicdd; direction, the
vertical direction, and the rotation direction around the vertical

axis. 6. Eh@rﬁd’a@ﬁﬁ)fvﬁ‘fg BYSdoffib@es @ Bone tHethotdind Thidin AMAEFi €Al Rlidebtgon;
transfer unit includes:
a lateral moving unit configured to move the holding unit in a lateral direction
perpendicular to the direction of the rail; and
a rotation moving unit configured to rotate the holding unit around a vertical axis; wherein
each of the placement position information and the holding position information indicates

positions in four directions including the direction of the rail, the lateral direction, the vertical

direction, and the rotation direction around the vertical axis.

5. The transfer system according to claim 2, wherein

the transfer unit includes:

a holding unit configured to hold and release the article;

a vertical moving unit configured to move the holding unit in a vertical direction;

a lateral moving umnit configured to move the holding unit in a lateral direction
perpendicular to the direction of the rail; and

a rotation moving unit configured to rotate the holding unit around a vertical axis; wherein

each of the placement position information and the holding position information indicates
positions in four directions including the direction of the rail, the lateral direction, the vertical

direction, and the rotation direction around the vertical axis.

6. The transfer system according to claim 3, wherein

the transfer unit includes;



.a holding unit configured to hold and rel ease the article; a vertical
nmoving unit configured to nove the holding unit in a vertical

direction; a lateral noving unit configured to nove the
hol di ng uni tho'kﬁn@uh@E&{f?Ju1éHt'b%‘ld 201 ReLRendapiar to the direction of
the rail; and a rotation noving unit configured to rotate the holdlng

uni t aroun x%ﬂYc%g Ino%ﬁ’ll L@ﬂ((}%ﬁﬁﬁm%g % HIOVG ghlethol(ﬁﬁlg H]lel? nd O&tIQAI%

pOSItIOﬂIn ormati on & orrrat|on|n§ ca es

positions in, four dir.ections clu g _the on of, the | .he..
ot er ol di odtiPgh, SPTiEe vlé‘?l{] *oufiSiE 5' @t nigte eSS ofi: i dftbll dibton
around die, vertical axi 7. The transfer system according to

cl ai rﬁeIPGIWPéTWI]FNé‘e%W%%ftéei%ﬁ%es a bottom surface formed w tg a
concave portion, t he placement portion includes a top surface
formed wi t i ratagionveovigontit emligheed te sptats dhely]digadinitiarringd pevegiont axig wherein
portion, the article is placed on the predeterm ned position,

wher e t he anth of theirdageosht parigch nddratative ahd thehieo!ping pesttioh iporhatam, indicates
engagenent between the concave portion and the convex portion.

8. Thgvsttioad Sh buwS iRéEIThaSEMidhfghd diredtRinnd2theWd! Eichlatddd @ikdckiohthe vertical
includes a bottom surface fornmed with a concave portion,

direction, and the rotation direction around the vertical axis.

7. The transfer system according to claim 1, wherein the article includes a bottom surface
formed with a concave portion,

the placement portion includes a top surface formed with a convex portion that can be
engaged with the concave portion,

the article is placed on the predetermined position, where the article is positioned relative

to the placement portion, by engagement between the concave portion and the convex portion.

8. The transfer system according to claim 2, wherein the article includes a bottom surface
formed with a concave portion,

the placement portion includes a top surface formed with a convex portion that can be
engaged with the concave portion,

the article is placed on the predetermined position, where the article is positioned relative

to the placement portion, by engagement between the concave portion and the convex portion.

9. The transfer system according to claim 3, wherein the article includes a bottom surface
formed with a concave portion,
the placement portion includes a top surface formed with a convex portion that can be

engaged with the concave portion,
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- the placenent portion includes a top surface formed with a convex
portion that can be engaged wth the concave portion, t he
article is placed on the predeterm ned position, where the article is
posi ti oned thehaiclevie plazet e (¢ aedsrnhinpdpHbsidon, Wyerenigageoiers pbetiveeinelative
t he concave portion and the convex portion. 9. The transfer

Syst eRECHIAEGhdH pbi®iot] B Mg geMBIf heiwkch RIR: @nbhed RriifEAMABS canRRtHoR BN
surface fonned wmth a concave portion, the placenent portion

includes a top surface formed with a convex portion that can be
engaged with the concave portion, the article is placed on

t he predet erm X jLLan, re the.article.i ositi.oned relative
to the pl acomaie tabre oa i R b ol TR ER i BdR st topt Sorace
and the convex portion.. 10. The transfer system according to

cl ai OﬁPmﬁﬁgﬁéﬁﬁngﬁgpaﬁﬁpble i ncludes a bottomsurface fornmed with a
concave portion, the placenent portion includes a top surface
formed wi t ihe PESHREXR RrareR dicledeata RRnsBECR AgfaREdWHh thcavex dwrEyy Biat can be
portion, the article is placed on the predeterm ned position,

wher eenghgedawith tieeoneavpesitidnoned rel ative to the placenent portion, by
engagenent between the concave portion and the convex portion.

11. The tr ahsteiclesiy3iaed anche gradgtetminet gositibn, whee ehaartible iampbsitibeed relative
i ncludes a bottom surface forned with a concave portion,

to the placement portion, by engagement between the concave portion and the convex portion.

1. The transfer system according to claim 5, wherein the article includes a bottom surface
formed with a concave portion,

the placement portion includes a top surface formed with a convex portion that can be
engaged with the concave portion,

the article is placed on the predetermined position, where the article is positioned relative

to the placement portion, by engagement between the concave portion and the convex portion.

12. The transfer system according to claim 6, wherein the article includes a bottom surface
formed with a concave portion,

the placement portion includes a top swrface formed with a convex portion that can be
engaged with the concave portion,

the article is placed on the predetermined position, where the article is positioned relative

to the placement portion, by engagement between the concave portion and the convex portion.

13. The transfer system according to claim 2, further comprising a teaching unit configured

to teach the common data among a plurality of transport vehicles.
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~the placenent portion includes a top surface formed with a convex
portion that can be engaged wth the concave portion, t he
article is placed on the predeterm ned position, where the article is
posi ti oned IMelTat hussfeisyttes geeacdameotclpory, ifmther bymerigiag an@rhinigetmiveenfigured
t he concave portion and the convex portion. 12. The transfer
syst efin et okl dembe dsth aindnd a piieli®iof ttahgpoas dhidle. | ncl udes a bottom
surface forned with a concave portion, the pl acenent portion
includes a top surface formed with a convex portion that can be

engaged with the concave portion, the article is placed on the
redeterm L1 e rti-cle L [ one
Phe pl acermnt 18onere b REkEE BItE £ i FRIbbRRES LR L fgeured
t he conve ortion. 13. The transfer,systemaccording to

cl i OBl R8s i amiong 2 rale MG BRI, VeI gur od Lo t each the
common data anong a plurality of transport vehicles. 14.

The transfer systemaccording to claim3, further conprising a

teaching unit configured to teach the common data anong a plurality

of transporko. Jehirensder system accordig toham: ¥, dvrélies ﬁo@pﬁﬁléﬁﬁé@ﬁf}ghﬂim qopfigured
claim4, further conprising a teaching unit configured to teach the
comuie telahdhacomyon dpt anehg typhoblityre ispsrot webhlel es. 16. The
transfer system according to claimb5, further conprising a teaching

unit configured to teach the common data anong a plurality of

transport vehicl es.

17. The transfer system according to claim 6, further comprising a teaching unit configured

to teach the common data among a plurality of transport vehicles.

18. The transfer system according to claim 7, further comprising a teaching unit configured

to teach the common data among a plurality of transport vehicles.

19. The transfer system according to claim 8, further comprising a teaching unit configured

to teach the common data among a plurality of transport vehicles.

20. The transfer system according to claim 9, further comprising a teaching unit configured

to teach the common data among a plurality of transport vehicles.

21. The ftransfer system according to claim 10, further comprising a teaching unit

configured to teach the common data among a plurality of transport vehicles.

22. The transfer system according to claim 11, further comprising a teaching unit

configured to teach the common data among a plurality of transport vehicles.
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. 17. The transfer systemaccording to claim®6, further conprising a
teaching unit configured to teach the cormmon data anong a plurality

of transport vehicles. 18. The transfer system according to
claim?7, fantEie @@Aited Shfi@maadceadihg g slaint LONfuktBelr @Bmbasihgac heddithg unit
common data anong a plurality of transport vehicles. 19. The
trans&ﬁﬁoﬁ%ﬁﬁ§&h@?ﬂ&&%hﬂ&m{&ﬁ&&ﬁbﬁl§phﬁ£ﬁ§ﬁ?ﬁa&$8ﬁﬂk§kﬁ@ a teaching

unit configured to teach the conmon data anmpng a plurality of

transport vehicl es. 20. The transfer system according to
claim9, further conprising a teaching unit configured to teach the
common data anong a plurality of transport vehicles. 21. The

transfer system according to claim 10, further conprising a teaching
unit configured to teach the common data anong a plurality of

transport vehicl es. 22. The transfer system according to
claim 11, further conprising a teaching unit configured to teach the
common data anong a plurality of transport vehicles. 23. The

transfer system according to claim 12, further conprising a teaching
unit configured to teach the common data anong a plurality of
transport vehicl es.
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