-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 technique of identifying a carrier hol ding
articles such as 10sem conductor substrat or the |Iike. Background
Art [0002] According to the di scl BEAFBIEHOPht ent Reference 1

(7SS Sl O P A A AR,
11k of a sem conduck BebRb Ay TREREEE AP OARRREG O o "

unl oaded using a hand of a station. Transport systens have
controllers for controlling positions of the carriers. Carriers as
targefs of_ | ga ing and unl oadi ng are designated in stations. For

i dent?fi cé:f‘?igﬁ e Invet9% i er 20at the station, an ID should be
attached ﬁﬁ?@e carrier, and an ID reader should be provided at the
station. er, inthis case, the IDreader is required for carrier
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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 cagier 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 inventon includes: 10an endl ess
driving nediumconfigured to_rotate in a circulating manner; a
pIuraIityP5$k@§ﬂ?b%ﬁgvﬁﬁbﬁhﬁEWPﬁ&nan identification target (mark) for
carrier identification, configured to hold articles, and attached to
the endl eE¥04}i ving nedium and a plurality of stations each having a

hand configured to |o articles to or,unload l15arti. r

carriers, and An&BREHAT F%eﬁwg?i‘EIPBlS&gfr@%f %tpﬁgsvﬁf %éonlg %’rﬁﬁ%éf ?xﬁ‘%}u{&g}gget
at a predeterm ped posifion u ream of the h i
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sign of tHe carrier gtnd an . dentification signal of the carrier.
[0006] 20A Y Bl 5%y a carrier in a transport system of
the present invention includes the steps of attaching a
plurality of carriers configured to hold articles and each having an

endl ess aMGTNG STt e To rotate in a of roul ating manner:
[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 of:

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



25providing a plurality of stations each having a hand configured to
| oad articles to or unloading articles fromthe carriers and a sensor
configured to detect the identification target at a predeterm ned
position upstream of the hand along a rotation direction of the -3-
endl ess driving nmedium and identifying a carrier and

recogni zi ng appearance of the carrier gt a predeterm ned position
based on a signal fromthe sensor for operating the hand for a

desi red candlesrdrivingooejiusAndarri er of the present invention includes:
a carrier body for supporting an article;, and an attachnent
provi ded at anidepplingrorariossndfecogizipg ppneapngsadyher G et %B‘ﬁg%ﬁfm?@ an
endl ess driving nmedium The carrier is ideptifjable
based on @ovifien hased on psigad! dioanike sensal %ﬁ@%ﬁ%ﬁ&'ﬂ%‘&nﬁé‘?ﬁ% TSRS t he
endl ess driving nmedium [0008] Preferably, the detection signal
of the calP9® is used as a tinming signal for starting unloading or
unl oadi ng operation of the hand. Nore preferably, the identification
targe? is an at‘“t%?é%?fé’iﬁf‘hec%?ﬁle]‘tdweé‘&o?@cg@?sach the 15carrier to the
endl ess driving nedi Fn‘} e{%nd for, iden%.i {-f?i' cation of the carrier,
attachments haviRGeHPPEPERPPRIUEE AR 24PE Bi%vi ded for the plurality of

carriers along the rotation.direction of.th | V] H@ﬁ! m
Particul arly prPBfERULFIY prf’Wgeda%tta%lR%rPPn}og ng}}%%g%ggﬁ?og;ﬂgy t{(;d\%lér e'rt% of
t he endl ess dafgvi .msdicp and a carrier body of the carrier is

provi ded VAtHEES g’”lgnm% "&€i ght 20direction between the | ower end of

the end ess driyicng, AP sHLAN. bl 5% Whith of %ﬂ.?éhg%eﬂgalﬁ%%ﬁﬁling

The sensor is conti gure ect the attachnen

posi %on b(g}e\éﬁgr?ofttﬁegedg%\rggIﬁrggg%glgéli}lhhe endl ess driving nmedium and an

upper “portion o
[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
15 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



[ 0009] 25Further, preferably, an identification target that is
different fromother identification targets is provided for every
predeterm ned nunber of carriers, and the carrier is detected by
counting a nunber of identification targets detected after detection
-4- of the different identification target. In this regard, as for
counting of the identification targetsg.any nethod can be adopted.
For example, the different identification target is counted.as 0"
and the nektheidiffsnent idestificagian taseeheln this reasih e EPT Quntips Oga‘ef‘f?émg?aflf)ﬁr ent
identification target is counted as "1" and t next identification
target istagineegmathod gan bezdopted) For examp]i%nt?‘f’ ﬂ{}gr% EiéPth?Cé‘H?‘? E‘Fg,e?ls
description re ar“d,i,ng t he transport systemis ﬁir Gtly applicable to
the transpotedast Aoandihe neH ddeatiHration TR & Jnie @Sglré)ﬁgl'ﬁocfﬁerg stem

Advant ages_of _.the Invention 10[ 0011 .JIn.dhe present | nventkon,
appear anc élestifigation fargel s %ﬂun@&ﬁ% e]d@tnbjﬁ?ﬁ Wwdﬁ‘gﬁcﬁl FIEEH® %%umedeag 20
recogni zed, and the carrier can be identified by detecting an

i dentq i ca9918 target (mark) by a sensor. In this manner, a single

sensor can be ysed for..both of carrier identifl] ' : ection
of the carrier T’b@‘éﬁ SPF%ﬁ?aﬂﬁﬁ’r‘%ﬁ%ﬁ lone%ardemrggtp © géll‘ssé‘%{t %ﬁ%@%qggg
15different signalg for the identificati j : Dtnr% rrier and
the det ect?PBf2 egﬁﬁﬁetﬁsﬂoﬁéneégordhngrd}e %ﬂﬁ&giidn‘%?@m%?e i %‘%’?‘i fication
signal may be added to the detection signal to formone signal.
[0012] By identifying the carrier using different w dths of
attachrrentngjagtrage%t tfﬂ@ri Pubhe 20carriers to the endl ess driving

medi um carrieridentiftication can be perforned easily. In
partilﬁul ar[0 ﬂg providing a gap in a height direction between the

| ower ~end o? he endl ess driving mediumand a carrier body of the

carrier to det qﬂhew(g%em it dntiOf, apfraks LR 284 PREetbiEnddqiosition Ban

direction of the e ess driving nediumat the height of the gap, the

i dte_nt : fi cafel pihohBEGRhd BRTaRRr SBLRGESHAE b Betbctdg ian fleatiBdartiug taegkt by
articles durin

(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



25transportation. [0013] By providing an identification target that
is different fromother identification -5- targets for every

predeterm ned nunber of carriers, and counting a nunber of
identification targets after detection of the different
identification target, whether carrier identification can
performed correctly or not can be checked at intervals of
predeterm ned nunber of carriers. 5 Brief Description of t
[ 0014] [ Fhaggets forByegy predptsmaingd mmber Sheasieini 40 CAUtEg 8 Grmpsr
systemin an enbodi nent. 10[ FI G 2f] Fl,g 2 .is a block dia
a control ideptifieationfareeie aRrsaigrtirsrl thy diffesentiflentifigation target,
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and a hand of the .
predetermined number of carriers.

Brief Description of the Drawings
[0014]

[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]



station in the enbodinent. [FIG 5] FIG 5 is a plan view show ng

mai n conponents of the carrier and the hand of the 20station in the
enbodinent. [FIG 6] FIG 6 is a rear view show ng nmain conponents of
the station in the embodinent. [FIG 7] FIG 7 is a view show ng
identification of a carrier in the enmbodinment. 25[FIG 8] FIG 8 is a
view showing carriers in a nodified engodinent. [FIG 9] -6- FIG 9

is a view showing a carrier iin a second nodified enbodi.nent. [FIG
10] FIG 10 isFég-tq FRIYEP Ve SoMingea Carp 1R p AREORY mpﬁ%l&& ﬁ’&g? mERfe [
enbodiment. [FIG 11] 5FIG 11 is a tinmng chart at the tinme of
unl oadi ng [F¥5-t1fk enbodinent. [FIG 12]

FIG. 10 is a timing chart at the time of loading in the embodiment.
[FIG. 11]
5 FIG. 11 is a timing chart at the time of unloading in the smbodiment.
[FIG. 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
unloading in the embodiment.
[Embodiment for carrying 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. 1to 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 6a, 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 12 is a flow chart showing the fornmer half of an algorithm of
| oadi ng and unloading in the enbodinent. [FIG 13] 1 OFIG 13 is a
flow chart showing the latter half of the algorithmof |oading and
unl oading in the enbodiment. [Enbodinment for carrying out the

| nvention] [0015] Hereinafter, an enbodiment in the nost preferred
formfor carrying out the 15present inyention will be descri bed.
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[0017] - Cintrolter 26 are transportation instructions from the material handhng 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 hand.

[0018]

15 Detection signals indicating detection of carriers are inputted from two
photoelectric sensors s1, s2, to the station controller 26. Among the photoelectric sensors
s1, 52, the photoelectric sensor sl 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 s1, and recognizes a type of the
carrier, e.g., based on duration of the signal from the photoelectric sensor sl.

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

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 controller 22 controls an

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

controller 26 is provided for each station. The endl ess belt driver
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rotated. I#%4%e enbodi ment, the address is data having a bit length
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i nputted froman encoder enc to the statron controller 26. The
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predeterm ned position 5§trean1of the station by the signal fromthe
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based on duration of the signal fromthe photoel ectric sensor sl.

[0019] hand 28 and the Th@leH kR ntfve bit8e sigOeidcitph 8ince He haad 28 ebvdsSoward
detected by the photoelectric sensor sl 25is |atched. The difference
fromthe |@tehirivete aipssiionsi thefieds sidvus thh@rpo st fiomn miitnabo Hierbgek he
phot oel ectric sensor sl is regarded as a reference point to recognize
t he positigde ¢fthd Berierps paiest lefund fight ocapbtic seysonf 29Ry 891 atearsed  t he
encoder is checked by the -8- photoelectric sensor s2 as descri bed

| at en5 Basgtkbcavely epedding onthetdiectmdosdich the heand @8 dudvestowafl the carrier,
operated, and a hand 28 provided at the station is operated for

| oadi ng caf$eiltes from and unl oading cassettes to the carrier.

[ 0020] 5A dedi cated hand for |oading and a dedi cated hand for
unl oadi ng may BEIGU3 elows 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 e0 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



Al ternatively, 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 exanpl e,
occupation sensors 2911, 29L are provided on both of left and right
sides of the hand 28. In the case of |gading a cassette on a carrier,
it is checked 10whether the carrier supports another cassette or not.
I n the casgdals dtahRadingef aticasatitheoltp@fiom thakamier ounfer 34 hivcidantss
whet her any cassettes are | oaded on the carrier or not. The hand 28
and the enrgtirsarreedatcheibe afitptitfeons eeanet cmintey 34,ShaaepitHimnhihe dodser
noves toward the carrier froma position on the front side of the
carrier or33far this thnppsit ik storedrin b hechffic KTheiodgpubfrom tie letwmh 86 erdenctegphy r  of
| eft and right occupation sensors 2911, 29L are used 15sel ectively
dependi ng Idn Theeutput Sahitlsrcountendid gths hemprtrwchel Sheraignebofitheenebrishé
carrier. [0021] FIG 3 shows structure of the station controller
26. Refer enwed ouisetcabds 18 the @ whero pwestiingimthie shmigudauster Shami thy of
signals fromthe sensors sl, s2 is performed, and a counter 33 counts
t he out putcopphmies 35 isoshaw, lpeoessringrie modified a9 alfcanthe laiehing enerasion #ebfot es

20t he output fromthe counter 33. A signal froma carrier counter 34
i ndi cat es perforrdras the risingtedee efthe peput fTam the shrpingecitcyit 8 he AJeleERES on
signal indicating detection of the carrier frgmthe sensor sl, the
carrier coumesl 3%4%‘2’%@@@@?%@&4@@”6&??‘?@@ Hi pagipeters Kotp Ehddie P he
validity of the value of the carrier counter 33 ?as d.on a.cﬁgﬁk

si gnal  whiSFehiferRFamessr mamaay ¢hi Whe thaseppargiogAf fuRAs dakthe FEndiHgre | s
any error in the data of the rrier counter. 34 25for so easons,
the ¢Beck the sist 3timatsehssdhe ﬁﬁ‘?ﬂi %Of“ntge 8?}?’&6%%*}‘%%“%%0@535? rtE‘E ETP??I er
34. [0022], A conpar toi 35 conpares the address of the carrier

desi gnat edTtVgr pete ¥:9- | oadi ng or unloading of articles and the

out put frﬁﬁb%{}e carrier counter 34. If the address of the carrier
mat ches t tput fromthe carrier counter 34, the output fromthe

counter 33,2 i SHBRRL Mol AR, i AL

eno e outpu romthe counter 33 at

the moment \MASLmENS, AN, 195, B RS ARl MPLLLRE R Phelfing bPT ed-

In the caseé ré processi’ng ’in rrier counter

Co”p‘?§at °r19§r§%1i§%§ b?ﬁ([)ﬁ’rin AR Hﬂ&tﬂoﬁ. MRGiabice it iQuﬁeldlfQI"Yn&hﬁg #hr@th‘&ﬁﬂ g

operati on ned at“the rising edge of the output omt he

shapi ng ci |thtion Hire® 1t 3 foteN o R&icaBd BFgCLdwy. T
addi ng cal%ilgwg{ltg} jﬁrﬁéhéﬁéyh?gﬁg%%g%gs%fo t%t 1(2, Plf to P7 sr{or ed Iiln a

et MBS e 8 camestay o i st et apl
i s oper at egrfyzt b apdodifneNethe 2dndis AEVEH @A twol A2 L., in the Y direction
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. Morgover, 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



In the enbodi nent, the hand is operated by three notors M, M, and
MB. Anong these nmotors M, M2, and M3, the nmotors M, M are used for
el evating or 15l owering the hand in the height direction. The notor
M8 is used for noving the hand in the rotation direction in which the
endl ess belt is rotated as indicated by an arrow Y. In the follow ng
description, it is assuned that heightfgirection is a direction

i ndi cat ed b¥ an arrow Z, In the enbodi nent,  the haqd i.,s driven al ong

two axes, detestion pagitionpolthe photeglechic SERSPTiSh 2id ibe PhefpFlentsis RSOTBA her
I R T S bR
45, “and | RIBHBRICBHERGR DR haba TEN LT ferst Tyt Fecrae
the hand. riafeirarcviegier fue JiBREnaEdefieRE R farh o ik ool e GRE R Y, ™
and the:cotrrePe S35 R nstlane fs PRl dl ARG AR B v e
o)l RPSOERR e T2Fhe U, RSTnP s 10
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t he encoder "cort n tore e paraneter
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whet her t h& rence en the signa romthe counter 33 at the

time poi ntprém&ﬁiﬁeg?m%@.niﬁéreﬁ?e, lofer A FiRchaa0 6 éh@ﬁ{e@%ﬁ&%ltonftﬁﬂg%&aﬂe

| at ch 36 corresponds to the interval between the sensors sl,

Furthgr, asoHesChthRe 453bas wieh ek thor §ERS@hedah. IIBtHRRAE Aheslror
operation of the hand is started.|If the hand is operated according to

a target qa@fe@édcagae?aﬁ& & Mowhbie valuk BHnSrd i @ivsé henesrRees Godide tignA5 at
this time point nmust be in a predeterm ned range. Therefore,

oper ati on PhublBes ell Srophae Kedkdrasethdwpetation 61 thnhdrd id @bppee t he
encoders 43 to 45 when the sensor s2 is turned on. If there is any
error (diffioeesgnce) beyond an al |l owabl e value or nore in these itens
of data, a trouble signal Trouble is outputted fromthe checker 40,
and operati on of céheuhiamibniistesha@pB42 (dORTiicatesoutinbaimetialdrandling
interface (I1/F) 42 communicates with the material handling

15con6r ol | entrdBer 22nshdean addidssas cafrica whmhréquresvondihg peepidadeng dfcagdéthag,
or unl oading of cassettes, and a type indicating |oading or unloading
are i nput t &d afenindicatingd palitger wnipadieg ai¢ isputted. Them Srisppaeiionrestts e
communi cation interface 42 to the material handling controller 22.
Further, thesmitteddtom thegnmmuTicetion iaterfeceot? tp thet Ié%iefﬁ?g bandling cenendiRe?2. 40,
When the transfer operation is interrupted, inforpation to this

ef fect is Fuspsr thatrauble srnahbrosbless mﬁ@m@ﬁ ifiof the elaskerdiO d¥hepshe 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 1s
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



[ 0026] FIGS. 4 to 6 show the rel ationship between the hand 28
and the endless belt 4 at the station 8. As shown in FIG 4, it is
assuned 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 thel-Y direction and the Z
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pl aced on @ surface carrier body 51. A pair of

col urms g%h@éa%s qy iis%ﬁgcea '38 Q%%%?t?n &t rhdhtis bd@ps Of A bhigor

station An el evating an g rall 56 1s elevat'ed and | owered

along a gyj.fe.d rSQ%Yeepréﬁﬁd&Voﬂ%ﬁ)Bﬁe%ﬂan% Pi%ht(smes ofSfRE ¥ation £ mtelggatﬁ«@ ah®

provi ded at an upper portion of a han ase 58, and wheel s

10travel %\%%%r%ﬁm 6 & e@é%lﬁéfeg'ﬁﬂd RRbrd MBS BideBrboRB4ibY nhdirs Y11, M2 (not

di recti on. 7 shows detection and identification of

the carri efhods). A otk MSRBIRGMdNAEN ifiRr foEbE6Sa Rl bask B Adedizeelsrsom
the left side to the right side in FIG 7 at a constant velocity. The

carrij@r 1ZrReswithe tatdaefieal 168imtail beid heNtdigbilen, and t he
attachnent 48r on the 15back side. The attachments 48f, 48r have

di fferent pppzitjhs al ong the travel direction of the belt 4. Further,
for exanple, attachnents 48f having a different wi dth along the
travel directi @iGoT stidwe derektiondandridenpficatiod @f thetcairiet &2. vikssispimed\tat yhe
eight carriers. In this enbodi nrent, when the attachnments 48f, 48r are
det ect ed ndiekebeitvotraelseint the lefesidoto thé tight sise gnBIG. §radawronstant Yedoditgwer
side in FIG 7 is obtained. A reference nunmeral 70 denotes a

20basel i neTlefcader 42 hisahe sttaghmbst, 488 nnlthediont dée enthibgeradhment4fr on s
denote the detection signals. Since the attachments 48f and 48r have
di f f dbent beckiside., Théastashgeras 487481 hage difforentavitiths atong the tervalcdiresiasn of
since the attachnents 48f and 481" have different widths, if the

si gnal s 71the belt hafecther. fforpramplonpithchmenta ¥l haanga differenewidiiudenstht pe
detected. For exanple, the attachnents, 48f are provided at intervals
of every etrayst dicestion efrthe belrbate pypsidedot iferealpofeveryreighh arserdr S%iSof t he

At R E A R R
git f- ZgP irrgzt %@?ai;twl}ﬁ#é% By&gesilg%gl | ?7?300 itinrileo . %(&jreiferl]‘er%e %3gxeliap76 (E]eglo eg iaght
20 baseline of detection signals, and reference numerals 71 to 73 denote the detection
signals. Since the attachments 48f and 48r have different widths, the signals 71, 73 have
different widths. Next, since the attachments 48f and 48f” have different widihs, if the
signals 71, 72 have different widths, and the attachment 48" can be detected. For
gxample, the attachments 48 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



-12- the belt 4 and the carrier body 51. [0028] FIG 8 shows
carriers 80 in a nodified enbodi nent. Two types of attachments 48f,
48f having different widths are provided on the front side of the
carriers 80, and two 5types of attachnments 48r, 48r' having different
wi dt hs 48r, 48r' are provided on the back side of the carriers 80.
Since the interval between the carriert2-80 is larger than the
interval between the attachnents on the front and back sides, it is
possi bl et hedichandiile GEIERodY Phchments are the attachments 48f, 48f
on the fraont side and which attachnents are the attachnents 48r, 48?
on the badR0%&lde based on signals fromthe photoel ectric 10sensor. In

e G A ST T s Bl
O G RRATAOl Suls bR IR S AR en o
itneF| ' :ti‘?%s%??%éb]ggé}ts ﬁ%r;ﬁ%hggﬁrg@lﬁ%%n{ @faihs%%r,%gg a?é” 5%861%[?61{ tQ@ Bapgn

WS a carrier a secon

mbodi t.. F ' InSerd Is t
enaof 't ne e AR £, OBl bl Rekephe AR ARl o1 o,
are not U%ﬁtgngfb&?g%gggatg%hgﬁgss‘. iR Brond KR RBK LY it WhsBbled Reker),

e.g., at the firs optical mark 94, and the type of "the
carrier 9&&%%&5&&&5&:@%4 J?%g}ﬁ%‘éﬁﬁﬁe@tf‘ SO frof siR an whithSrageach,

the type e carrier can entifTied using the photoelectric

20sensor vicl RuliafiGloAd BPIRF WARELAN 510855358 SiohlS frdfh thé PhRXRIcirict he
optical mar neeés to be provided in addition to the attachnment. In
ot hekpr espRedor. fl\BisGRIhECtou®Bped off AR ieFERRM bandbinfiiiel Byraedidmnthei S
the sane as that of the enmbodinent shown in FIGS. 1 to 7. [0030]

FIGS. 10 t@pek3rahiimeniads e iittd Bmbreldterd)widhs] itbebandi pogsiiotd farther
(FIG 11) in 25the enbodi nent, and an algorithm for the | oading

not i on andptlagsedny wadienof deitifable(Fpeest cabReranth kBdr respas) thehmarreas ofr

is detected by the photoelectric sensor sl, the count value of the
encoder ouhpuodHied ehbsditdents fiei same hsthhbdftheemboiveert shaimeid FHGE pluto 7. s
denoted by -1 3- a reference nuneral LO After latching, a
preparati ofpop®ri od i s provided before starting operation of the hand.
In the case of |oading, a stand by period of KOin terns of the
nunbdb of pul sdEGod shdves ecactl &P isa sasppliembaiipendy Foredkamaledan epticHanatkise
of unloading, a stand by period of K2 in ternms of the nunber of

pul ses is P ioprakdd ash front ead ofthercarrienfO iythe travel direction. The attachments 91,

92 are not used as targets of detection. The carrier 90 is detected, e.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. 1to 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



5the time of loading is smaller than acceleration at the tinme of

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

pul ses K2. As a result, |oading notion and unl oadi ng notion as
described | ater can be started at the same position relative to the
station. Then, before turning on the photoel ectric sensor s2, travel
of the hand in the Y direction is start®d in both of | oadi ng and

unl oadi ng. he i:i WalE it I
08l 00 00 e 10 A hdTs POl HE D roAeA BBbREKES
af ter theedp&%&%ﬁﬁ& b, ?Mﬁf}%%sesdfléaﬁiﬂgyéﬂ@:ﬁhlﬂﬂpéri%d@ﬁ(@iﬁ‘té}%ofﬁx@d

this nunb I'S conpare a predetérmned value KlI. If the error

(di T erencgmbf HPulReothe SfioEMd Qfsht WHrbaded, ahdinltBe @8e of Unldafing, a
considered that sliding or the Iike occurs in the 15encoder, and

transfer igndthopRest of K fuh8ims Flthe dignblet GEpuRRE RtprVi@dd. t9Mee acceleration at

phot oel ectric Sénsor s2 is turned on, values of the encoders 43, 44

for the drhwiifeoMRh@ing &fsnialier thanstealetichaakednt of eeddingmheheinbearoft he

hand is operated in accordance with a predetern ned operating

pattern. Afulses KONG siphilir@ieinghid finthes 6Nmides ¥2. i45 dresulictbading midtioh el ti me

when a nunber of output pul ses common to both of |oading and

unl oadi ng nfoadbigandiiod as dgetibdd laer ca2®eafarted evtat santp mritlowsaiivado thee

hand is started. Loading notion or unloading notion herein nmeans

oper at i on gaiom Then, dtfard tutring drethe pitbtodlectdieseasdrng, tovelldbnertiand inthe Y

hand. The count value of the encoder's output pulses at the tine of

starting |dadiiowgissettedin toth efibabng mg uisadiog. i s | arger than the

| at ched value LO by PI. P1 is common to both of | oading and

unl 04di ng.[0Wdn the carrier cones to a position which is the sane as

the position of the 25 station, |oading notion or unloading notjon

is started. ForAtith¢ 8mpppipbwhen the phoipelestithisneor g iSCHdRH 0. it/ BheE of the

performed and the area where | oadi ng novenent is perforned are

subst ant i ankgderseutpahpuligsafierthe prateelectiqsgasog shisitemed on pAleterpined and

In the case of |oading, the hand js el eyated, apd when the output

val ue fr orthisHEmbeyiscerpired Witk ppradsigrpye walug KL #é}F'Fderfoé (%%ETQP%S g’f)@d in

the Y direction. The hand and the  carrie re overl apped. with eacgh
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t he %gcoder's out put bhecones .hand is stErteg
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t he case O{mn‘i@r g@%@%ﬁggﬁ/@%ﬂlmﬁmﬁ cﬁﬁoi&?r%gaélh E%I%%@E% ?s%%%ﬂ Sfdfation

f
counter value o coder™s output beco Il e the hand

I's bejng e{)iee\fé}aﬁgg ot Ig%er?gﬁést(ﬁ@ hid i Badett NS ading iidRoh bP b &tion herein
regulated to zero. At this tine point, the Cassette is unl oaded from
means operation from the start to the end of elevating or lowering the hand. The count
value of the encoder’s output pulses at the time of starting loading motion or unloading
motion is larger than the latched value 1O by P1. P1 is common to both of loading and
unioading. 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.



the carrier to the hand. Then, when the count val ue beconmes LO + P5,
the hand is decelerated to escape to the back side of the carrier,
and when the count val ue becones LO + L6, the hand is | owered. Then,
when t he counter value becones LO + L7, the carrier returns to a
predeterm ned position of the station. 20[0034] In the enbodi nent,

the foll ow ng advant ages are obtai ned-14- (1) The validity of the
address of the carrier can be checked using a photoelectric sensor
for detectlP®?lof the carrier. (2) By positioning the

det ect i i t th i ght of b h [ 25bod d
he. ondl ess bolk s o1yt SRBbard Por L e LB b5 oo
zgrﬁgkoLscha%S&é ISR IR byt PR T Rascicys THE e gt
I tificati f th i [ .

art ol s i 48 cradat wih Ssed U CERAREE Y sk TR foymer

rmgnesi o PRy pes cuBPheERe T PrdbS R dg it R Rl Mnie
case, 1O B B E B ARG ol 0 % BHIAERE 8 BTy B oh

of the car Y, he "nmagnetr c “mark may etecte

Tognet] ¢ SEARg e HELASHIM AR IR Y QBN dY gl blioy

carrier. ough otoelectric sensors are used Int

et SR A B TS U L
of referenggeAUIRESISNg 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 unloading, elevation of the hand is started when the counter value of
the encoder’s output becomes L0 + L1. While the hand is being elevated, the velocity in
15 the Z direction is once regulated to zero. At this time point, the cassefte 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 + 1.6, the hand is lowered. Then, when the counter value becomes LO + 17, 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.



[ 0036] 2: transport system 154: endless belt 6, 6a, 6b: pulley
8: station 10: processing tool 12. carrier 2014: cassette 20:

manuf acturing execution controller 22: material handling controller
24: endl ess belt driver 26: station controller 2527: hand driver 28:
hand 29R, 29L: occupation sensor 31, 32: shaping circuit 33: counter
34: carrier counter 35: conparator 536151 atch 37: adder

(3) Identification of the carrier is not obstructed by transported articles such as
cassettes.
[0035]

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
16 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



38: conpar at or 40: encoder checker 41: paraneter nenory 1042:

communi cation |/F 43 to 45: encoder 46: driving notor 48, 48f,

48r: attachnent 49: supporting surface 1550: flange 51: carrier body
52: colum 54: gui de groove 56: elevating and | owering rai

2058: hand base 59: wheel 60: watching line 70: baseline 71 to

73: detection signal 2580, 90: carriert®l, 92: attachnent 94: optical

mar k 31, 32: shaping circuit

33: counter

34: carrier counter

35: comparator

5 36: latch

37: adder

38: comparator

40: encoder checker

41: parameter memory
10 42 communication I/F

43 10 45: encoder

46: driving motor

48, 48f, 48r: attachment

49: supporting surface
156 50: flange

51: carrier body

52: column

54: guide groove

56: elevating and lowering rail
20 58: hand base

59: wheel

60: watching line

~ 70: baseline

71 to 73: detection signal
25 80, 90: carrier

91, 92: attachment

94: optical mark



S1, s2: photoelectric sensor enc: encoder M to M3: notor Pl to P7:
paraneter 5KO to K2: paraneter -18- WHAT IS CLAMED I S: 1.
A transport system conprising: an endless driving medium configured
to rotate in a circulating manner; 5a plurality of carriers each
havi ng an identification target for carrier i dentification,
configured to hold articles, and attaehed to the endl ess driving
medi um a rality of stations each having a hand
configuregﬂt%zfgmﬁdgﬁ? T1e< to or unload articles fromthe carriers,
and a sensor. cof nflgured to detect the identification target at a
predetern1ne§ p03|t|on upstream of the hand along a rotation
dlrectlonth | ess 10driving medium for outputting a detection
signal of "the carrler and an identification signal of the carrier.

2. The tr%Q§39§ Syshgm according to claim1, the transport system
bei ng con gure to use the detection signal of the carrier as a
tim ng SIg@ﬁ&”ip ashRfki ng 15unl oadi ng or unl oadi ng operation of the
hand. ) ﬁe transport systemaccording to claim2, the
|dent|f|cat|on target conprising an attachment configured to attach
the carrier to the endless driving nmedium for identification of the
carrier, attachnents having different w dths being



20provided for the plurality of carriers along the rotation direction
of the endl ess driving medi um 4. The transport system
according to claim3, the attachnent being attached to a | ower end of
the endl ess driving nmedium a carrier body of the carrier being

provi ded 25bel ow the attachnment with a gap in a height direction
between the | ower end of the endl ess di8ving nediumand the carrier
body of t i ensor being configured to detect the
attachnengﬁgﬁﬁggﬁ§L§W@5§5'ition bet ween the | ower end of the endl ess
driving -19- nedium and an upper portion of the carrier body.

5. The transport systemaccording to claim11, an identification

t ar get differeg; fron1%%hq£ F%g@&&chation targets being provided for

every predeter iR S e afrrers, and the carriers being

d d by detecting a furl CodeflaRE LGabLon.; d
etected by detgcli @RS e ol iSlib 15aL LoD I aRgRL Stk ec o

after detection o 1 f1catlon 6. A
met hod of i dent, 5 i 1.0 I . :

oy P ng. e AR o oLl R ARy BB ol B A,
having an dogﬂ%ﬁrlaé ioRkd aﬂgﬁkeramm%ﬂéh RO drdts i Rekidmaktd cl es for

transportation, to an endl éss driving nmediumconfigured to rotate in

a circulating MBINNG Rty of stati ReAVH KH Lhall Yo guted 18102 bRl R0S 0L Bhdhd
havi ng a hand confirétgroecsjtal{l% | oad g?t%i cles toggr unlogadi ng artoi cles

fromthe CAfifkescmARtadicFERRPL sérQ8t dofifisiR6l foQlethot 186 tdehiiffcation target at a
identification target at a predeterm ned position upstream of the

hand al ongpraddi@inleld Pasitldk Gsstre@h opfhethBfd £68H £%atdh ditbdBn FE tHewhdleand
identifying a carrier and recogni zing appearance of the carrier at a
pr edeper m dtaﬁlngﬁmgdiﬁmér diagiethaodeleciibg Bighal of ichhi@r selmdterti@itation signal
operating the hand for a desired carrier. 207. A carrier conprising:
a carrier ¢&QRycdrddr. supporting an article; and an attachnent
provi ded at an upper portion of the carrier body for attachment to an
endl ess driving nedi um

2. The transport system according to claim 1, the transport system being
configured to use the detection signal of the carrier as a timing signal for starting

15 unloading or unloading operation of the hand.

3. The transport system according to claim 2, the identification target comprising
an attachment configured to attach the carrier to the endless driving medium;
for identification of the carrier, attachments having different widths being
20 provided for the plurality of carriers along the rotation direction of the endless driving

medium.

4. The transport system according to claim 3, the attachment being attached to a
lower end of the endless driving medium, a carrier body of the carrier being provided
25 below the attachment with a gap in a height direction between the lower end of the
endless driving medium and the carrier body of the carrier, the sensor being configured to

detect the attachment at a height position between the lower end of the endless driving



the carrier being identifiable based on a width of the attachnent
al ong a noving 25direction of the endless driving nmedi um

10

15

20

25

-19-

medium and an upper portion of the carrier body.

5. The transport system according to claim 1, an identification target different
from other identification targets being provided for every predetermined number of
carriers, and the carriers being detected by detecting a number of identification targets

detected after detection of the different identification target.

6. A method of identifying a carrier in a transport system, the method comprising
the steps of:

attaching a plurality of carriers each having an identification target and configured
to hold articles for transportation, to an endless driving medium configured to rotate ina
circulating manner;

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
endless driving medium; and

identifying a carrier and recognizing appearance of the carrier at a predetermined

position based on a signal from the sensor for operating the hand for a desired carrier.

7. A carrier comprising:

a carrier body for supporting an article; and

an attachment provided at an upper portion of the carrier body for attachment to
an endless driving medium,

the carrier being identifiable based on a width of the attachment along a moving

direction of the endless driving medium.



