-1- DESCRI PTI ON CONVEYI NG SYSTEM HAVI NG ENDLESS DRI VE MEDI UM METHOD
FOR | DENTI FYI NG CARRI ER THEREOF, AND CARRI ER 5Fi el d of the Invention
[ 0001] The present invention relates to a transport system for
transporting sem conductor substrates or the like by a carrier
attached to an endless driving nmedium _In particular, the present
invention relates to a techni que of idéﬁtifying a carrier holding
articles such as 10sem conduct or s@EsgRIETERNOr the |ike. Background
Art [0002] According to the disclosure of Patent Reference 1

( 1JS7234584)GOoNVEYINGISHYEM FES0MIG ENDEESS ®RIVEMBBITMOMBTHOM FORS
belt, and the endless belt rotates in a circul ating manner. Each of

the carriers has a sSUPPNTIFYAMNG @QARRIER THERBEQR AND GARREARIe or the
| i ke of a sem conductor cassette, and the cassette is | oaded or
unl oaded using a hand of a station. Transport systens have
controllers for controlling positions of the carriers. Carriers as
t ar gebs ofFitldafilednantomnnl oadi ng are designated in stations. For
identification of a carrier 20at the station, an ID should be
attached t{60@He carrier, and an I D reader should be provided at the
station. However, in this case, the IDreader is required for carrier
i denti fi cati on.ThRgratmdnvantioRsiatesdn e trafPO03ystaB ttenspoREBserisepdurtor
US7234584
substrates or the like by a carrier attached to an endless driving medium. In particular,
the present invention relates to a technique of identifying a carrier holding articles such as

10 semiconductor substrates or the like.

Background Art
[0002]
According to the disclosure of Patent Reference 1 (US7234584), a plurality of
15 carriers are attached to an endless belt, and the endless belt rotates in a circulating manner.
Each of the carriers has a support surface for supporting a flange or the like of a
semiconductor cassette, and the cassette is loaded or unloaded using a hand of a station.
Transport systems have controllers for controlling positions of the carriers. Carriers as
targets of loading and unloading are designated in stations. For identification of a carrier
20 at the station, an ID should be attached to the carrier, and an ID reader should be provided

at the station. However, in this case, the ID reader is required for carrier identification.
Related Art Reference
[0003]

25 Patent Reference 1: US7234584

Summary of the Invention



Summary of the Invention -2- Problens to be solved by the Invention
[ 0004] An object of the present invention is to nake it
possible to identify a carrier using a sensor for position detection
of the sensor in a transport systemusing an endl ess driving 5nmedi um
and a plurality of carriers. Means for,solving the Problens [0005] A
transport system of the present inventTon includes: 10an endl ess
drivi ng megibiumsaont sguedsy theInventidre in a circul ati ng manner; a

plurality of carriers each having an identification target (mark) for
carrier i¢woyification, configured to hold articles, and attached to
the endl ess driving nmedium and a plurality of stations each having a
hand confi gur edntobjecoafdh@preient myerttonay toumdke aichosdiie t6 WrwHY ficaimer wing
carriers, and a sensor configured to detect the identification target
at a predetsersor foe gositiai detevionpithe senseidh atiaaspetstistern o5ipe an eustiess funing
direction of the endless driving nediumfor outputting a detection
si gnél of medmncanda gurabitydbfagarriethent i fi cation signal of the carrier.
[ 0006] 20A nethod of identifying a carrier in a transport system of
the present invention
Means for solving the Problems
[0005]
A transport system of the present invention includes:
10 an endless driving medium configured to rotate in a circulating manner;
a plurality of carriers each having an identification target (mark) for carrier
identification, configured to hold articles, and attached to the endless driving medium,
and
a plurality of stations each having a hand configured to load articles to or unload
15 articles from the carriers, and a sensor configured to detect the identification target at a
predetermined position upstream of the hand along a rotation direction of the endless
driving medium for outputting a detection signal of the carrier and an identification signal
of the carrier.
[0006]
20 A method of identifying a carrier in a transport system of the present invention
includes the steps oft
attaching a plurality of carriers configured to hold articles and each having an
identification target (mark) for carrier identification, to an endless driving medium
configured to rotate in a circulating manner;
25 providing a plurality of stations each having a hand configured to load articles to

or unloading articles from the carriers and a sensor configured to detect the identification

target at a predetermined position upstream of the hand along a rotation direction of the



i ncludes the steps of: attaching a plurality of carriers configured
to hold articles and each having an identification target (mark) for
carrier identification, to an endless driving nediumconfigured to
rotate in a circulating manner; 25providing a plurality of stations
each having a hand configured to load articles to or unloadi ng
articles fromthe carriers and a sensor configured to detect the

identificalheq &R@ehedimanAr edet erm ned position upstream of the
hand along a rotation direction of the -3- endless driving medium

and I dent kdeyiiftheth Goidriatll redbghifigs gRhahadraRpQaiaac € peliettiitned
carrier at a predeterm ned position based on a signal fromthe sensor

for operatjofiflof BRedand shpil RS iséRer Babpding thORREfor desiagd daererof
the present invention includes: a carrier body for supporting an

article; qaﬂgg an attachnment provided at an upper portion of the
carrier body for attachment to an endl ess driving nmedium
The cgrrier is A eenéridriipireseheisesitioninaludedt h of the attachnment al ong
a noving 10direction of the endless driving nmedium [0008]
Preferably, thae cdeieebbdyolor sipgoming af attle; sk ri er is used as a tining
signal for starting unloading or unloading operation of the hand.
More pref er abl yp attixdmiedepbiifedateh appérgogien of thegarrier bedyHpaftachment to
configured to attach the 15carrier to the endl ess driving nedium and
f or i dent ishiendessahrivafg snéBurgarri er, attachnents having di fferent
wi dths are provided for the plurality of carriers along the rotation
direction of theeauiceisddatifiohinyasesah aidth of the attachment along 2 moving
10 direction of the endless driving medium.
[0008]
Preferably, the detection signal of the carrier is used as a timing signal for starting
unloading or unloading operation of the hand.
More preferably, the identification target is an attachment configured to attach the
16 carrier to the endless driving medium, and for identification of the carrier, attachments
having different widths are provided for the plurality of carriers along the rotation

direction of the endless driving medium.
Particularly preferably, the attachment is attached to a lower end of the endless
driving medium, and a carrier body of the carrier is provided with a gap in a height
20 direction between the lower end of the endless driving medium and the carrier body of
the carrier.
The sensor is configured to detect the attachment at a height position between the
lower end of the endless driving medium and an upper portion of the carrier body.
[0009]
25 Further, preferably, an identification target that is different from other
identification targets is provided for every predetermined number of carriers, and the

carrier is detected by counting a number of identification targets detected after detection



Particularly preferably, the attachnent is attached to a | ower end of
t he endl ess driving nedium and a carrier body of the carrier is
provided with a gap in a height 20direction between the |ower end of
the endl ess driving nmedium and the carrier body of the carrier.

The sensor is configured to detect the,attachnent at a hei ght

posi tion between the | ower end of the @ndl ess driving mediumand an
upper por hi @8 deferddt letafifdioh thedy In hRGORLd, 26 Furchinging ofthefidmafitationan
identification target that is different fromother identification
targets i grpdi9whfladihbocaeheidspra etiot eamplrethe diffdert idehtiffation ergst isand
the carrier is detected by counting a nunber of identification
targets des@gées “af hel thd ataedddntificatiod targét it dvantil faf 81 eortthd dfferent i cat i on
target. In this regard, as for counting of the identification
targets, adwtifieitioadrgans danedapt Eohnd Foy neaxidepifeatiohiaradt i cewrdert as “27.
identification target is counted as "0" and the next identification
targed is[omopted as "1" or the different identification target is
counted as "1" and the next identification target is counted as "2".
5[ 0010] [anthisspscif grsionf desatption regdeking thp trarsnowt sypiareisryeetive
transport systemis directly applicable to the transport nethod and

t he carri epplirsbl to thetttaasportamethest andgheseasnsr uaell A8 AReIEUSP ST SYEISE | nvent i on
10[ 0011] In the present invention, appearance of a carrier at a
predet erm ned position can be recogni zed, and the carrier can be
identified by detecting an identification target (mark) by a sensor.
In this nefdventages ofithedheenti@hsor can be used for both of carrier
identification and detection of the carrier position. Further, it is
not &@sentlP@lllto use 15different signals for the identification

signal of the carrier and the detection.signal of the . .
J In the present invenir:]lon, appearance of a cagrler at a prethermmed position can

be recognized, and the carrier can be identified by detecting an identification target
(mark) by a sensor. In this manner, a single sensor can be used for both of carrier
identification and detection of the carrier position. Further, it is not essential to use
15 different signals for the identification signal of the carrier and the detection signal of the
carrier. For example, the identification signal may be added to the detection signal to
form one signal.
[0012]
By identifying the carrier using different widths of attachments for attaching the
20 carriers to the endless driving medium, carrier identification can be performed easily.

In particular, by providing a gap in a height direction between the lower end of
the endless driving medium and a carrier body of the carrier to detect the width of the
attachment along the rotation direction of the endless driving medium at the height of the
gap, the identification target can be detected without being obstructed by articles during

25 transportation.
[0013]

By providing an identification target that is different from other identification



carrier. For exanple, the identification signal my be added to the
detection signal to formone signal. [0012] By identifying the
carrier using different wdths of attachnents for attaching the
20carriers to the endless driving nmedium carrier identification can
be perforned easily. In particular, by providing a gap in a

hei ght direction between the | ower end>~of the endl ess driving nmedi um

and a car s REVer§hrddBRnkREd h@hibdr Of 6Fi@s! antl REutingd biudbert dfe
attachment along the rotation direction of the endless driving nedium

at the heiightifiefiohifsaapiertdegclictestihd diffatehniderttdicgtin teapst, beetiat@nieed
wi t hout being obstructed by articles during 25transportation. [0013]

By provi diifgiifibatiofess bé p&afirined céradcgpor Adtatn bscididiet mndrvdls ofthot her
identification -5- targets for every predeterm ned nunber of
carriers, paaRbtee@lnet hmgba ofuartiers. of identification targets after
detection of the different identification target, whether carrier
ident§fication can be perforned correctly or not can be checked at
intervals of the predeterm ned nunber of carriers. 5 Brief
Descri pt i @riefDesdrptibn afiihe@zay@@dd] [FIG ] FIG 1lis a
pl an view showi ng a |ayout of a transport systemin an enbodi nent.
10[ FI G 2][0014] FIG 2 is a block diagram show ng a control system
in the enbodinment. [FIG 3]
[FIG. 1]
FIG. 1 is a plan view showing a layout of a transport system in an embodiment.
10 [FIG. 2]
FIG. 2 is a block diagram showing a control system in the embodiment.
[FIG. 3]
FIG. 3 is a block diagram showing a control system of a station in the
embodiment.
15 [FIG. 4]
FIG. 4 is a side view showing main components of a carrier and a hand of the
station in the embodiment.
[FIG. 5]
FIG. 5 is a plan view showing main components of the carrier and the hand of the
20 station in the embodiment.
[FIG. 6]
FIG. 6 is a rear view showing main components of the station in the embodiment.
[FIG. 7]
FIG. 7 is a view showing identification of a carrier in the embodiment.
25 [FIG. 8]

FIG. 8 is a view showing carriers in a modified embodiment.

[FIG. 9]



FIG 3 is a block diagramshowi ng a control systemof a station in

t he enbodi nent. 15[FI G 4] FIG 4 is a side view showi ng nmain
conponents of a carrier and a hand of the station in the enbodi nent.
[FIG 5] FIG 5 is a plan view showi ng mai n conponents of

the carrier and the hand of the 20station in the enbodinment. [FIG 6]
FIG 6 is a rear view show ng nmain conf’c’ments of the station in the

enbodi ment. [ Fifgg, 95 a view showing a carfiéiGn a bedoBd ZodifRy eaihoWnTRE:.
identification of a carrier in the enbodinment. 25[FI G 8] FI G

8 is a vigume@hey ng carriers in a nodified embodinment. [FIG 9] -6-
FIG 9 is a viewshowing a carrier in a second nodified enbodi ment.
[FIG 10] FIG FHG. iGisa tinifd cigrich heltingd oftibelidd ifehedmbodaknng i n t he

enbodinment. [FIG 11] 5FIG 11 is a timng chart at the tinme of
unl oadi ng [FrGtihg enbodinent. [FIG 12] FIG 12 is a flow chart
showi ng the fornmer half of an algorithmof |oading and unloading in
t he efbodi nent .FIG. 11 is a timing chart at the time of unloading in the embodiment.
[FI1G. 12]
FIG. 12 is a flow chart showing the former half of an algorithm of loading and
unloading in the embodiment.
[FIG. 13}
10 FIG. 13 is a flow chart showing the latter half of the algorithm of loading and
unioading in the embodiment.
[Embodiment for carmrying out the Invention]
[0015]
Hereinafter, an embodiment in the most preferred form for carrying out the
15 present invention will be described.
[Embodiments]
[0016]
FIGS. 1 to 11 show an embodiment and its modification. In the drawings, a
reference numeral 2 denotes a transport system for rotating an endless belt 4 in a
20 circulating manner. Reference numerals 6 denote pulleys for driving the endless belt 4.
Reference numerals 62, 6b denote individual pulley parts. Instead of the belt 4, a chain, a
wire, a rope or the like may be used. The belt 4 is rotated in a fixed direction, and a
plurality of stations 8 are provided along the belt 4. Buffers (not shown) and processing
tools 10 or the like are connected to each station 8. For example, carriers 12 are attached
25 to the belt 4 at constant intervals for transportation of cassettes 14 containing

semiconductor substrates or the like. Any type of articles can be transported.

[0017]



[FIG 13] 1 OFIG 13 is a flow chart showng the latter half of the
al gorithm of |oading and unloading in the enbodi ment. [Enbodi ment for
carrying out the Invention] [0015] Hereinafter, an enbodinent in the
nost preferred formfor carrying out the 15present invention will be
descri bed. [Embodi ments] [0016] FIGS. to 11 show an enbodi nent and
its nodification. In the drawi ngs, a reference nuneral 2 denotes a

transport syst exgfoihot@babhtisl spdler BEhe Sanddett lsyden NAdeRfdftd Mine4li20g
manner. Reference nunerals 6 denote pulleys for driving the endl ess

belt 4. RebgsierRanHRRiIsSexbeutiof Roaet eTHentinvtadtiding prdchiiyn @atrbBer
Instead of the belt 4, a chain, a wire, a rope or the like may be

used. The Joebhtrdls pfcéeingti@ds drthaliltd, xebreghasalhateral Amdiliag pontrodibi 23/toof

stations 8 are provided along the belt 4. Buffers (not shown) and

pr ocessi n@ran@@righd Cassuitet. NEhd Takterid hendtinpnewtadidr 2codrols anteadlemrbeB driver

exanple, carriers 12 are attached 25to the belt 4 at constant

i nt eryal s Hand tiadosotioltns 6. Ohe sagsedbtiesiet 26 camvdded fogeach sfatiom dlist or

substrates or the like. Any type of articles can be transported.

[ 0017] - %ndless belt driver 24 drives the endless belt 4 at a constant velocity. Inputs to the station
controller 26 are transportation instructions from the material handling controller 22. The
transportation instructions are issued to load cassettes from, or unload cassettes to a
carrier at a predetermined address. A unique address is assigned to each of the carriers

10 along a rotation direction in which the endless belt is rotated. In the embodiment, the
address is data having a bit length in a range of 10 to 16 bits, and the address is expressed
using a binary value. Loading is a motion to allow the carrier to support the articles, and
unloading is a motion to take out the articles from the carrier using a band.

[0018]

15 Detection signals indicating detection of carriers are inputted from two
photoelectric sensors 51, s2, to the station controller 26. Among the photoelectric sensors
s1, 52, the photoelectric sensor s1 additionally inputs identification signals indicating
identification of the carriers to the station controller 26. The travel displacement of the
endless belt is inputted from an encoder enc to the station controller 26. The station

20 controller 26 recognizes appearance of a carrier at a predetermined position upstream of
the station by the signal from the photoelectric sensor s, and recognizes a type of the
carrier, e.g., based on duration of the signal from the photoelectric sensor s1.

[0019]
The data of the encoder when the carrier is detected by the photoelectric sensor s1

25 is latched, The difference from the latch value is considered, and the position of

watching the photoelectric sensor sl is regarded as a reference point to recognize the

position of the carrier. Further, validity of the data of the encoder is checked by the



FIG 2 shows a control systemof the transport system A reference
nuneral 20 denotes a manufacturing execution controller. The

manuf acturing execution controller 20 controls processing tools or
the like, and requests a material handling controller 22 to transport
the cassettes. The material handling cgntroller 22 controls an

endl ess belt driver 524 and station cofifrollers 26. The station

cont r ol | erh3Bellerif kb ths ledcriBariatest Bise@bn theltatatdTdhedsodee) 4 hadld drlesr
24 drives the endless belt 4 at a constant velocity. Inputs to the
station caonts eldrféd, 38l &hendtA3r6¥aEd Athietsation 3¢ spscdtédofos lohdiagedshettes
material handling controller 22. The transportation instructions are
i ssued t o fRadng aslsatitessidiemo the caii¢road cassettes to a carrier at a
predet erm ned address. A unique address is assigned to each of the
carriers I0@dogng a rotation direction in which the endless belt is
rotated. In the enbodinent, the address is data having a bit length
in a fange of Mdddicafed Hahd for leadihgtané aaddicaiedhand fexymiedmgdnaydienged

bi nary value. Loading is a notion to allow the carrier to support the
articl es, Amanativklgactierignd siap berosdddor bash phlkediogiand inboadingi dhe sarnd Bt he
carrier using a hand. [0018] 15Detection signals indicating detection
of carri era ead effectpuiftradsféroeans.end phishept et stiuetusetns be gdepted fgpthet o
the station controller 26. Anong the photoel ectric sensors sl, s2,

t he phot odiaad 8. Borsumwple, edcupation senspa20%. 2Hpue eravisied op ppibpfiediand
signals indicating identification of the carriers to the statio

cont r ol | erright sideyns the bapd 28 d s ihe sese9f adige acRBeEH N 28Tl {3 ghecke
inputted froman encoder enc to the station controller 26, The

stat 18n 20wkster ghe carriep sunPeEs apAthes Sasiprei Pah I8 th cage qaging grcasgetie
Dot el ec o 2387 it 1 Pheck b gy aecies s erdg of e Bt pegor Bl
Do O™ b U Bl e A TSRS B G ARl o
From the I CHTGARG PoN0ghaT HEFa: “ai e FrE poa o B paeei R ne
Phe post &1 B4t ot frdtired phicelIERE0E itk B0 Retl EH AT AR R breiRed T ha" =°
POl o B b st ST 0 et e

oper at ed, lag a hand 28 provided at the station is operated for
| oadi ng ca sept es from and unloading cassettes to the carrier.

[ 0020] FIG. 3 shows structure of the station controller 26. Reference numerals 31, 32
denote shaping circuits. Shaping of signals from the sensors s1, s2 is performed, and a
counter 33 counts the output pulses from the encoder. A reference numeral 0 denotes

20 the output from the counter 33. A signal from a carrier counter 34 indicates an address of
the carrier. In response to the detection signal indicating detection of the carrier from the
sensor s1, the carrier counter 34 increments the carrier number by 1, and checks the
validity of the value of the carrier counter 34 based on a check signal which appears at
intervals of every eight sensors. If there is any error in the data of the carrier counter 34

25 for some reasons, the check signal does not match the output from the carrier counter 34.
[0022]

A comparator 35 compares the address of the carrier designated to perform



5A dedi cated hand for |oading and a dedi cated hand for unl oadi ng may
be used. Alternatively, one hand may be used for both of |oading and
unl oadi ng. The hand 28 is an end effector of transfer neans, and any
shape and structure can be adopted for the hand 28. For exanple,
occupation sensors 29R, 29L are provided on both of left and right
sides of the hand 28. In the case of r@ading a cassette on a carrier,

It is Che@&%ﬂgﬂ& RLIBEE of RECIEEId 18 oFPRIFRI the RNPHePEfunGR IS SIftR AAUrRO! -
In the case of unloadihg a cassette froma carrier, it is checked

whet her  anyassRt kakhay @e bagaerbR theldafiet B6unk 34 Ghe B@put foRethB@B6ht&8
and the endl ess belt nove at the same velocity. Since the hand 28

moves t ovanat iHaikepdihEs sfofedih 8 146S3d. i The cdiput fremiielaich St dedenbiet b
carrier or froma position on the back side of the carrier, a pair of

| eft and rigg mhe@ﬁgﬂpﬂbh&)}ﬁb SANGOB S a2BRN0RASt wlted thisghall SRyt gmbinsd lis
depending on the direction in which the hand 28 noves toward the

carri®r. [t92ddn is stored. Fh e GseWhaws pricedsitizin cheabrichenmtent# amd the
controller 26. Reference nunerals 31, 32 denote shaping circuits.
Shapi ng ofcomipgrat: S5 iy haw,tghecessmsio nsdifled ts 2lldvs thedattlongregbratando be
counter 33 counts the output pulses fromthe encoder. A reference
nuner al eQetformddes t120ishe gt plithe butpny frdre thecbaring ci@Bit 3A i ngfesdneé r om a
carrier counter 34 indicates an address of the carrier. In response
to the detmmeteradA7 demphesl aniaddiérfart dddipgdeliweted ransdér perameteny K9P &y K2 rrip e
sensor sl, the carrier counter 34 increnents the carrier nunber by 1,
and checksstarbéinaearatiatsr nofmarid 1 v Bhes thsfcopiperagar 38 ifeynds Bghthe signd fias ed
on a check signal which appears at intervals of every eight sensors.
| f there ithe ad%pr &7 meichesithe signad froa e counter 33, the benddpoprraed Byithy bagk
sonme reasons, the check signal does not match the output fromthe
carri er coliiyee?? ggordimg?2] A conparator 35 conpares the address of
the carrier designated to perform -9- |oading or unloading of
articles dfB3lhe output fromthe carrier counter 34. If the address

out put 1 om & hdh DA 36 DL Rl hice ot S APt o
he count hgnE HESTEORMEAENE A RGN 1 o eEke B e ot
E%FLBS?hE ot B SeRA AT géiﬁt%‘ﬂiﬁﬁaﬁ%%‘fﬁ@é% Uar bSTaiRed i,
he-out put ™ FOM RSB g e Pe ARSI Ry kialch L 1R, R40%. G

Pi to P71 SPbiaR i Loy SRR R o PR AR B gy

qunce A, 3SR B R b

and in the Z direction. Further, the hand may be driven additionally in a direction, e.g.,

20 indicated by an arrow X, i.e., to move along three axes. Moreover, numbers of rotations
of the motors M1 to M3 are monitored by the encoders 43 to 45, and feedback control of
the hand is implemented by the hand driver 27. The outputs from the encoders 43 to 45
are reset each time the hand returns to its home position after loading or unloading of
articles is finished.

25 [0024]

The signals from the latch 36 and the counter 33 are inputted to an encoder

checker 40 to examine validity of the encoder enc. That is, the interval between the



driver 27 accordingly. [0023] In the enbodi ment, the hand is
operated by three nmotors M, M2, and M3. Anong these notors M, M,
and M3, the notors M, M are used for elevating or 15l owering the
hand in the height direction. The notor M3 is used for noving the
hand in the rotation direction in mhic? the endl ess belt is rotated
as indicated by an arrow Y. In the fol %Mjng description, it is
assuned t hatechsi gHftiods 6BxBE bRstodlectic sbns@ el bahthe pHdtoedtc iys@n2as row Z.

In the enbodi nent, the hand is driven along two axes, i.e., inthe Y
di rect i on J@B6n] ahdtthenuitdt bReithapulstusitthesncoddreotespondimgytoliks dnérvaris
additionally in a direction, e.g., 20indicated by an arrow X, i.e.,

to nove alstiigd miheparaes: méhogel eThe nalidigrof thefencaleaticons bethdachel
notors M to M3 are nonitored by the encoders 43 to 45, and feedback
control ofbatdieonhalmether shei différemervebeb yhet signahfaond tatr dovater 357at titenmepeiptut s
fromthe encoders 43 to 45 are reset each tinme the hand returns to
its hbnme pelsntthosensfrs?is dpestkidrgd the ampud Sdinrthe bfchaotcookependssotliieni shed.
25[ 0024] The signals fromthe latch 36 and the counter 33 are

i nputted tioteanl estworche sdeork f, sA0Fuithes ea dessaibedalateriwhen dhie sepsor shisoder
enc. That is, the interval between the -10- detectjon positions of

t he phot oelperated; epesasion@f the haph i stasied pHehokand it onesatedassyding o p fargghown,
and the nunber of output pul ses of the encoder corresponding to this
i nterval iopetiag peitery theveutpriy et enspdast 48 10115 atties Wias PRIt pushpe i
encoder enc can be checked based on whether the difference between
the si gnalPredesammined ransanlapretyse, gperptinn qfithrohand i gheekr Dasedio8 t@’eﬂ@@fs s2
is operated and the output fromthe |atch 36 onds to the

orr
i nterQal DEMAEEIEPHEr B PP Ve thesonsoF s ’tsﬁ‘érf“?f%% Igagﬁerlf BEUCT UL er
when the s or IS erated operation of the h is started. If
the hang ; GUEBwRl boRb B RBle s8I of HPGa b RGET Py ad FBVe SIERA
outputs frogmithe encoders 43 to 45 at this t{.ine.point,.nust be in a
pr edet er mﬁ@ﬂélF%@uﬁ?ﬁgP@f%‘? gheclf dPpgnd e?#“’? ﬂfe“plﬁgﬂﬁhng‘o%@f cked
based on t@ﬁzsﬁi gnals 10from the encoders 43 to 45 when the sensor s2
is turned I f there is any error (difference) beyond an all owabl e

e LD & PSRBTl R B GHBLE FUORR e atRE il
00295, .1" OB oA k¥ ol bR AYalrlel Bhich el MR L St SRssettes,

mat er 1 al
and a type indicating loading or unloading are inputted. Then, transportation results are

transmitted from the communication interface 42 to the material handling controfler 22.

Further, the trouble signal Trouble is outputied from the checker 40. When the transfer

operation is interrupted, information to this effect is reported to the material handling
20 controller 22.

[0026]

FIGS. 4 to 6 show the relationship between the hand 28 and the endless belt 4 at
the station 8. As shown in FIG. 4, it is assumed that the rotation direction of the belt 4 is
the Y direction, the direction perpendicular to the Y direction in a horizontal plane is the

25 X direction, and the height direction is the Z direction. Further, the hand 28 is operated
in the Y direction and the Z direction. The pulley 6 is operated by a driving motor 46 or

the like. The carrier 12 has a pair of front and back attachments 48. Among the



15 controller 22, and an address of a carrier which requires |oading
or unl oadi ng of cassettes, and a type indicating |oading or unloading
are inputted. Then, transportation results are transmtted fromthe
comuni cation interface 42 to the material handling controller 22.
Further, the trouble signal Trouble is,putputted fromthe checker 40.
When the transfer operation is interrdb'ed, information to this

ef fect i s afteP@ich@dy! . dthachmat on kel frdnabidt Isngn0d bk radérkbere ndiera] 8826]
FIGS. 4 to 6 show the rel ati onshi p between the hand 28 and the

endl ess beahdl ad atbdchinbg ositthd baeh sflle isAkensted bn airefedehd muerdl 481, sThressuiee d2
that the rotation direction of the belt 4 is the Y direction, the

di r ect i on ipdides adhciot Bodyt5a anteheVattdthments 48n A papebebvesenzadowverl enplofithe i s
the 25 X direction, and the height direction is the Z direction.
Further, tehdieksdrritt 428dias uppeead efthe nartibrebody dil i witohing Hde theARzhis
direction. The pulley 6 is operated by a driving notor 46 or the

| i ke.5 The height, itler phoRelrassicacysaisyslof2 watenthe aitethingnt 48£ ¢8x hedtasg® of
Among the -11 - attachments 48, an attachnment on the front side is
denot ed bythecasstierld ncmaced v pabpusting sinfdced? ofithoenieshodphl.t Adabatk
side is denoted by a reference nunmeral 48r, The carrier 12 includes a
carrier bogipnss 53 prhdded emldthehles endright syigp obibe wiation 3 fbglevatBigdnes
the endl ess belt 4 and an upper end of the carrier body 51 is a

wat chi ng lpwerimgoail A6 iy lgvatediqad fvered slenghptidrograeve J40ygasten e L. dyl2 (nop
wat ch the attachnments _48f, 48r. The flange 50_of the ggfsette }4 IS
pl aced on showmbpbmotasdidispradded st appprenaorgn pf whang dase 3q andavhesls S0y
col unms 52 are pr.ovi ded on bot h of Ie,fé an g{,l ht .si des of the
statii®n 8.traxgl wiiliy ghedRyatingpanddqueringgai 39 i Bg Y dregiifyat ed and | ower ed
along a guige groove 54 by notors M, M2 (not shown). A notor M3 is
provi ded 400 upper portion of a hand base 58, and wheels 59

direction [ 00dIp T stowsidRlechih S GmPlERoRbe R dams® 1 ohis Frodusd o o
the ot t SPdES SR BRAT fe bilfe RONRRT B, 7 Lo B B d 8™
e nchmrent Tgpnish T2 Ak B MR sr SRk ont S8l Sa iyl IS o the
diffesent WeRls Fhofohdg:d 16V el hgé,% BEHEANy Qs B v aiftefide

for exanple, nent s avi n erent w along t
travel dirgcpl %%fn ' | BiFRFY Ak RO oV BE Y
ei ght car r.ﬁgfﬁéml ﬁértﬂﬁlpgog ogrehgt?la?i,lﬁé gﬁgtfeﬁae@% éttachr%sntst48?,° 48r are

det ect ed btéx;el;&fegh%gﬁhssaf&&reﬁfcgﬁ@d 28 Interdal $ bORAYy SHRATION. Thaid Ower

side in FI alned. A reference nuneral 0 denotes a

20basel i negfifodfiRtR GhiheARhSiteidRthSnts AT49rAFLIRNER BYURSHIVrSeleliicisonstBs], a
denote the detection signals. Since the attachnments 48f and 48r have

di fferent M%rgﬂ bBownt drens iconakige HIFIGY 3 ihébiansl. T4 af@BiceWumtbRs 70 Nates a
since the attachnents 48f and 48f have different widths, if the

Si gnabs 7lpasditeliveteetionlsamneR] andirtheftace antkrilb @l at Taddnornke didctioan be
detected. For exanple, the attachnents 48f are provided at intervals
of every edighils Cifideited stachmentt ¢8fnd 48r have different widths, the signals 71, 73 have
different widths. Next, since the attachments 48f and 48f have different widths, if the
signals 71, 72 have different widths, and the attachment 48f" can be detected. For
example, the attachments 48f" are provided at intervals of every eight carriers, the lower
25 three bits of the address of the carrier 12 can be checked. As can be seen from an

enlarged view at a lower right position in FIG. 7, the watching line 60 for the attachments

48f, 48r or the like is positioned in a gap in the height direction between the lower end of



25three bits of the address of the carrier 12 can be checked. As can
be seen froman enlarged view at a lower right positionin FIG 7,
the watching line 60 for the attachnents 48f, 48r or the like is
positioned in a gap in the height direction between the | ower end of
-12- the belt 4 and the carrier body 5 [ 0028] FIG 8 shows
carriers 80 in a nodified enbodi ment. "Tho types of attachments 48f,
48f havi nghslbdif £afnhe wirdédtndase provi ded on the front side of the
carriers 80, and two 5types of attachnments 48r, 48r' having different
w dt hs 48r[po28r' are provided on the back side of the carriers 80.
Since the interval between the carriers 80 is |larger than the

i nterval bet we@hGt hshoststcarierseitis a amdified einbodimenh dTWatykesofitiachniants s
possible to identify which attachnments are the attachments 48f, 48f
on the fr oWf, 4Fdeviagdiffent widths are pravided oartee fFons sige oAtk vemics 8gind gy
on the back side based on signals fromthe photoel ectric 10sensor. In
t hi s Pranneypesfofattachyputs 481 48 havieg difeEntwidthsedSr.d8nRtare previdedsgn the back
increasing the types of attachments to have three or nore different
Wi dt hs, i tsideerfdireearninos 89. bfiace the interv betveae thegawicts ) ip lapgse thapfhe
identifiable types of carriers. In other respects, the carrier 80 of
t he i { i iBerehbsEEaethe aitashmpas B Hie Ead pIHhach Pt TEPRSBRICTR IS own

erbod meniHPbFaskANS e aratOPRTH Sy G SOl BRA 0 b B
e not | USEB e Eaises 8GR vk Bt RERe AR RS G GF DETORELE
carr 18 ousoneorgbi GisreRneh ook SPet PLOTTRHED CHHGE SoAPUE | PR BOREHF onch,
20cenvor WERGRAIGESGE BareGeba By i e el i RR0 SRR b
ot her r esperesedtiner pERea S E e £Ebha TbfriBfeah iR ot
Fls. 10 « 0o ra2lied bRl RisTERR of RB hBpbdimart it/ R P

(FIG 11) ﬂ 5t he enbodi nent, and an algorithmfor the | oading
noti on and-t unl oadi ng noti on

15 FIG. 9 shows a carrier 90 in a second embodiment. For example, an optical mark
94 is provided at a front end of the carrier 90 in the travel direction. The attachments 91,
92 are not used as targets of detection. The carrier 90 is detected, ¢.g., at the first edge of
the optical mark 94, and the type of the carrier 90 is detected at the subsequent edge.
Also in this approach, the type of the carrier can be identified using the photoelectric

20 sensor without being obstructed by the cassettes 14. However, the optical mark needs to
be provided in addition to the attachment. In other respect, the carrier 90 of the second
modified embodiment is the same as that of the embodiment shown in FIGS. 110 7.
[0030]

FIGS. 10 to 13 show loading motion (FIG. 10) and unloading motion (FIG. 11)in

25 the embodiment, and an algorithm for the loading motion and the unloading motion

(FIGS. 12 and 13). When the carrier is detected by the photoelectric sensor s1, the count

value of the encoder output at this time point is latched. The latched output is denoted by



(FIGS. 12 and 13). Wen the carrier is detected by the photoelectric
sensor sl, the count value of the encoder output at this tinme point
is latched. The | atched output is denoted by -13- a reference nuneral
LO. After latching, a preparation period is provided before starting
operation of the hand. In the case of Jl?adi ng, a stand by period of
KOin terms of the nunber of pul ses of Yhe encoder's output is

provi ded, za8frdnbe hligeraldse AfterUsbidagiangepasatioh patbdly ppeided defofe d@ting
terms of the nunber of pulses is provided. Since acceleration at 5the
time of | @peiatign oBthe hEld dn titehvase adeings attanhbaperiodef KiOnin terfns of the

unl oadi ng, the nunber of pulses KOis smaller than the nunber of

pul ses K2.nuAkeaofipedat of the eadiderds ot arpravided) ahdmdhacpserof irdondarg, 2
described | ater can be started at the same position relative to the
station. TFieedbypefiod of KUmrtemes dnhe ienbehof mddes ttnrpddele ridane ageleraticanas|
of the hand in the Y direction is started in both of |oading and

unl oalli ng.thdBfeoBbpding is smaler thireaacklgratipoitthe e af eeading thseuaber ¢fc
sensor s2 is turned on, the nunber of the encoder's output pulses
after t he puhes K&l ieamelier thrarfborursher pEpulses Ked Asrp fesnlc irémaimesign anthd
this nunber is conpared with a predeternmned value Kl . If the error
(di f f er encajoatlingmatiea ap desgabesk latenean beafagied giithe samegpqgiionjrelativg to the
considered that sliding or .the |ike occurs in the 15er}coder, .and
transfer isgtignopbpe beforh AdERg omthe PRRECSISHEC $HFHE2aiFrYAl qijke hand inthe Y
phot oel ectric sensor s2.is turned on, values of the encoders 43, 44
for the drqlﬂ?FWlﬁﬁ%FdB*fboﬂh%ﬁﬁm &MRd8Led to confirm whet her the
hand | s operaLJed in accordance with a predeterm ned operating
patté@n. APYEH t he phot oel ectric sensor s2 is turned on, at the tine

Unt 0adi ng 1 5. ob4RNAE POBERAE R EPTOH T LT VACE gV BR POV TP RECe
operat | on PP eRGTGL BIseaer ReP Bt SRR evasT Ry P P RS pgR dnd
Ctarti ng 1 DAAURGYEFnRired AR FOEARRm Rl MR e R Ry o
unl oadi ng. oitetRlndd yulerc! & EARTRE LR RRE B P Hhouss e,
o sT8rt ecttipdly ilandl ShB0HON AR LR BRG b Zhon R PRA IR F

per f or med @ngn{r@ G §AMNEHE dneRliNG URYSIRNrivif A6bF 6f MEBHarde

substanti al same with respect to the station. -14- [0032]

I'n the Cas&xeﬁ&ed't@@&ﬂﬂ?ﬂu whedr BRNMnd & cﬁ)kﬁvgtiﬁgccoﬁi&ﬂcwﬁﬂa bleBetriRddt

value fromthe counter is increased by , the hand is accelerated in

the Y diregletfig pdiagn NAREr ABPhdtbRedtid fen&r sRELuAE bh,aPERAiInY Wieneach
other vertically along the Y direction. Wien the counter 5val ue of

t he encodefnsheuf AiputhRReNBENhE tb ot ofiblinpednd uhBadih@is ddthided, Heration
| onered. While the hand is being | owered, when the velocity in the Z

di r egpi on brgaaBs 6 loWhtnghs aaid i stased. daddilg fmosion bhenlbaiie motidnierein
carrier. Wien the counter value of the encoder's output becones LO +
L4, el evatingghsaperation@oinnite petochée anl afelevitinghmaicvérmgshaoimnéd Thaowhnt he
hand is decelerated along the Y direction to escape to the back side
of the carvilesof tiherofdrs difmo pultes\eathadintved staemgli@ding Motidnhe uoladingr
returns to a predeterm ned position of the

motion is larger than the latched value LO by P1. P1 is common to both of loading and

unloading. When the carrier comes to a position which is the same as the position of the
25 station, loading motion or unloading motion is started. For this purpose, the area where
unloading movement is performed and the area where loading movement is performed

are substantially the same with respect to the station.



station. [0033] In the case of unloading, elevation of the hand
Is started when the counter value of the encoder's output becones LO
+ LI. Wiile the hand is being el evated, the velocity in 15the Z
direction is once regulated to zero. At this tine point, the cassette
i's unl oaded fromthe carrier to the he_ug%_. Then, when the count val ue
becomes LO + P5, the hand is decel erat to escape to the back side
of the car[pd3], and when the count value becones LO + L6, the hand is
| owered. Then, when the counter val ue becones LO + L7, the carrier
returns to a pietetcesenfiedingpthethanhis efevithd 208 athenthe RQOBGEH from thehe
enbodi nent, the foll ow ng advant ages are obtai ned. (1) The
validity afoubters abdeasssisbyol2, theehapd sraicesteratas itbibe Yhitskeh. UBierhgndand the
phot oel ectric sensor for detection of the carrier, (2)
By posi ti onirieg atereyerkpped with sadh atker aprtichlly Hengghe Yofiregtiopa gV best the eenntese
carrier 25body and the endless bolt, the attachnent for the carrier
can bb usewluglof thecmcederta oktpiichechrenitq +P3ahe bend iEgiaetkip be davesrerhr Whiten
be detected wi thout being obstructed by the carrier body or the |ike.
- 15- the Bandigjbeing fomerrd wherpthe ﬂﬂéclafazﬁﬁhfe% directinn PecoBSh Puibe B¥Fselp is
transported articles such as cassettes. [0035] In the enbodi nent,

t hough t hdowsieddisar e bandtodharagnies. Sfhendhs Gounter yalvacf the encpdss oupput

becomes L0 + L4, elevating and lowering operation of the hand is stopped, and the hand
is decelerated along the Y direction to escape to the back side of the carrier. When the
10 count value becomes L0 + L7, the carrier returns to a predetermined position of the
station.
[0033]
In the case of unioading, elevation of the hand is started when the counter value of
the encoder’s output becomes LO +L1. While the hand is being elevated, the velocity in
15 the Z direction is once regulated to zero. At this time point, the cassette is unloaded from
the carrier to the hand. Then, when the count value becomes L0 + P5, the hand is
decelerated to escape to the back side of the carrier, and when the count value becomes
L0 + L6, the hand is lowered. Then, when the counter value becomes LO + L7, the
carrier returns to a predetermined position of the station,
20 [0034]
In the embodiment, the following advantages are obtained.
(1) The validity of the address of the carrier can be checked using a photoelectric
sensor for detection of the carrier.
(2) By positioning the detection line at the height of a gap between the carrier
25 body and the endless bolt, the attachment for the carrier can be used also as a mark for
identification. Further, the mark can be detected without being obstructed by the carrier

body or the like.



5conbi nati on, nmagnetic marks may be used instead of the optical
marks. In this case, for exanple, the magnetic mark may be attached
to an upper part of the carrier body, and the magnetic mark may be
detected by the nagnetic sensor for detecting the position and the
type of the carrier. Though the photogigptric sensors are used in the
enbodi nment, reflective type photoelectric sensors may be used.
Further, alter @tldseifigatidnagelte @aivs ds ot obstddtel &y kiaksporred/artieesisied as
Description of reference nunerals [0036] 2: transport system
154: endl essetslt 6, 6a, 6b: pulley 8: station 10: processing tool
12: carrier 2014: cassette 20: manufacturing execution controller 22:
mat eri al Heesdi ng controller 24: endless belt driver 26: station
controller 2527: hand driver 28.: hand 29R, 29L: occupation sensor
In the embodiment, though the photoelectric sensors and optical marks are used in
5 combination, magnetic marks may be used instead of the optical marks. In this case, for
example, the magnetic mark may be attached to an upper part of the carrier body, and the
magnetic mark may be detected by the magnetic sensor for detecting the position and the
type of the carrier. Though the photoelectric sensors are used in the embodiment,
reflective type photoelectric sensors may be used. Further, alternatively, laser sensors or

10 the like may be used.

Description of reference numerals
[0036]
2: transport system
15 4: endless belt
6, 6a, 6b: pulley
8: station
10: processing tool
12: carrier
20 14: cassette
20: manufacturing execution controller
22: material handling controller
24 endless belt driver
26 station controller
25 27 hand driver
28: hand

29R, 29L; occupation sensor
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el evating and | owering rail

56:

10

15

20

25

31

33

34
35:
36:
37
38:
40:
41:

42

43

46

43

49:

50;

51

52:
54:
56:
58:
59:

60:

- 70

71

, 32 shaping circuit
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carrier counter
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comparator
encoder checker
parameter memory
communication I/F
to 45: encoder

: driving motor

, 48f, 48r; attachment

supporting surface
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: cartier body

column

guide groove

elevating and lowering rail
hand base

wheel
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: basele

to 73: detection signal

80, 90:; carrier

91, 92: attachment

94

. optical mark

carrier counter 35:

er 38: conparator 40: encoder
comuni cation 1/F 43 to 45:

48, A48f,

48 :

attachnment 49:

supporting



2058: hand base 59: wheel 60: watching |ine 70: baseline 71 to
73: detection signal 2580, 90: carrier 91, 92: attachnent 94: optical
mark SlI, s2: photoelectric sensor enc: encoder M to M3: notor 131
to 27: paraneter 5KO to K2: paraneter -18- WHAT IS CLAIMED IS: |. A
transport system conprising: an endl esgydriving medi um configured to
rotate in a circul ati ng manner;

S1, s2: photoelectric sensor
enc: encoder
M1 to M3: motor

P1 to P7: parameier

5 KO0 to K2: parameter



5a plurality of carriers configured to hold articles, attached to the
endl ess driving nmedium and having identification targets consisting
of an attachnents to the endl ess driving nedium and a
plurality of stations each having a hand configured to | oad and to
unl oad articles fromthe carriers, and8 sensor configured to detect
the idengif] i S at a 1Opredeterm ned position upstream of
t he hangﬁgﬁgﬁgégﬁgg algg% direction of the endless driving nmedi um and
to output a detection signal of the carriers and an identification
signal of the carriers, the stations each being configured to start

| oadi ng and urhg?di%%n%gqyation of the hand upon the detection signal
of the carrier:1ahs stetn CoppXisiiet achment s having di fferent w dths
along the rotatio

Mdent {1 cat i off Bl dgernap SR cokiie S RWE R B aputen,

according to claim1l1, .the attachne i attached to a |.ower.end

of Bhe oudl osS PRI K SHEaRHTEARS TR sutsS: affdrg & e intlfd b
rovi ded bel ow the attachpents with a gap.in_.a height directi

et wean FROUTOHEN Rt et ondm it colRineds Ang arddicar it eriss

carrier bodies %f the carriers, the sensor being configured to detect

the attatPWBAMCIHANei ght position between the | ower end of the

endl ess driving di um and an upper rtjon_of the carrier hodjes.
e e pa T e LA nensngh RBTte P Bind SheRuregsidodapd Y wiotd Fiictes
different from 25 other identification targets bein rovi ded for
every pr %a@tt ? RRTHEE mao%emfeﬁcoef&gﬁeé F%sietaﬁal%i WEntlganse F@gg%%ﬁtr?g

detected by counting a nunber of identification targets ?etect?d
af 18r depisdeteaningd pesidonypastraraf thedind atang Arpiition dirgeiog ot thejgdless

4. A nmethod of identif |n% carriers in a transport system _the nethod
conpri si %Vlflg énegf% gnq)%_ output a detection sigpalof mq@naerb pwi/ a }dﬁ}u ation
carriers having identifjication targets and configured to 5hold

arti cl essiged of %@ﬁfeﬁﬂé@r@éb? gatiens eaph Beiag 6@%@%@%@@%9&#&%@%@9%
torotate in a circulating manner, the identification targets

consi st i ARFreiomefithe hashinondhe detectioasignal of the carHElend| ess dri vi ng

medi um L
the attachments having different widths along the rotation direction among the

15 plurality of carriers for identification of the carriers,

2. The transport system according to claim 1, the attachments being attached to a
lower end of the endless driving medium, carrier bodies of the carriers being provided
below the attachments with a gap in a height direction between the lower end of the

20 endless driving medium and the carrier bodies of the carriers, the sensor being configured
to detect the attachments at a height position between the lower end of the endless driving

medium and an upper portion of the carrier bodies.

3. The transport system according to claim 1, identification targets different from
25 other identification targets being provided for every predetermined number of carriers,
and the carriers being detected by counting a number of identification targets detected

after detection of the different identification targets.



the attachnents having different widths along the rotation direction
anong the carriers for identification of carriers; 10providing a
plurality of stations each having a hand configured to |oad and to
unload articles fromthe carriers and g sensor configured to detect
the identification targets at a predef@?nined position upstream of
the hand along a rotation direction and to output a detection signal
of the carriers and an identification signal of the carriers; and

identifying carkinifodleS8ehFink RErrcAeRt dnsir %@t | el eMB comgrisin%
recogni zi ng appearance 15of the carriers at a predetennined poSition
based onﬂkQﬁ%ggpection signal of the carriers for operating the hand
for a desired carriers. 5. A carrier conprising: a carrier

body for suppgﬁg&ln% aglselaﬁﬁﬁ}i&f*c%mayﬂa@f?gmeaﬁﬁgagamgetg Qn@@orﬁ@g@%ﬁ

driving nedium pro at” an upper portion the“carrier

L nesear f hol Rl aotF R AHERH b AnRatedeithild filaolh St BlokddSh a
g a noving direction of the endless driving nedium
circulating manner, the identification targets consisting of attachments of the carriers to
the endless driving medium;
the attachments having different widths along the rotation direction among the
carriers for identification of carriers;

10 providing a plurality of stations each having a hand configured to load and to
unload articles from the carriers and a sensor configured to detect the identification
targets at a predetermined position upstream of the hand along a rotation direction and to
output a detection signal of the carriers and an identification signal of the carriers; and

identifying carriers based on the identification signal and recognizing appearance

15 of the carriers at a predetermined position based on the detection signal of the carriers for

operating the hand for a desired carriers.

5. A carrier comprising;:
a carrier body for supporting an article; and
20 an attachment to an endless driving medium provided at an upper portion of the
carrier body,
the carrier being configured to be identified on a width of the attachment along a

moving direction of the endless driving medium.



