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SPECI FI CATI ON TEACHI NG METHOD FOR TRANSFER ROBOT [ Techni cal Fi el d]
T10001] The present invention relates to an inexpensive teaching

nmet hod for a transfer robot, the nethod utilizing such a sensor for
detecting the position of a substrate as is disposed in an. existing
processi ng apparatus. [Background Art] [0002] As an apparatus for
perform ng various processing operations such as filmformng
processi ng, etching processing, and the |like on a substrate, there is
known the follow ng processing apparatus (so-called cluster tool
apparatus). In other words, as sHRRCIFFCARIGN 1, a | oad | ock chanber B
and a plurality of pr | ' sed_in a manner to
encl ose a central traﬁ@ﬁéﬁiﬂﬁa@g@ﬁgﬁbﬁﬁﬁahﬁéﬁk%%ﬁﬂﬁgﬁggéd a transfer
robot 1. The substrate S that has been charged. into the | oad | ock

chanber B is _transferred to each of the processing chanbers C or
anong t he reffeskuiceldipldbcessi ng chanbers C by the transfer robot 1.

[ 0003] The tr rr I,S. pravided wth a robot, arm.11, and a
drive neans orflgri V?ﬁgbfeﬁgﬂﬁg@ﬁ ‘°£r‘ﬁ1p"fT b Gnancrpspgye %%“%@%‘EM e of
turning and feleciseiiizoubdty theouthed Giiliging st £89R6r AP de1eoMg @t €d) on
the same plane. At front end of the robot arm 11, there iIs
connected a PoRER betratiasdp disgosedAp eo acieng pynseseing dppamibst rate S
through a geps.cREXu(RB.H State in which the substrate Sis nmounted in
position thereon. The robot arm 11 and, the robot hand 12 constitute
an oper at i ngl0988k of As he appaussisior petioming Odduiiprodebenabmretismnt i oned

transfer r Obg&chlaia ﬁhtn'forsmﬂleg%ergcseggixg etttgling processing, and the like on a

substrate, there is known the following ﬁroceesing apparatus (so-called
cluster tool apparatus). In other words, as shown in FIQ. 1, aload loek
chamber B and a plurelity of procesaing chambers C are disposed in a
manner fo enclose a central transfer chamber A in which is' disposed a
transfer robot 1. The substrate S that hasbeen charged into the load lock
chamber B is transferred to each of the processing chambers C or among
the respactive processing chambers C by the transfer robot 1.,

foo08] The transfex robot 1 is provided with a robot arm 11, and a drive
means for dziving the robot arm 11 in a manner to be capable of turning and
telescopically moving (i.e., extended and contracted) on the same plans, At
a front end of the robot arm 11, there is connected a robot hand 12 which is
adapted to support the substrate S through a gear box G in a state in which
the subatrate S is mounted in position thereon. 'The robot arm 11 and the
robot hand 12 constitute an operating part of the transfer robot.

[0004] In the above-mentioned transfer robot 1, it is necessary: to
appropriately hold by the robot hand 12 the substrate S that is present in a
predafermjnecl position; to tranafer the substrate S to a target position (e.g.,
to a substrate stage Cs in each of the processing chambers C); and to hand

over the substrate S to an appropriate position. For that purpose, there is



appropriately hold by the robot hand 12 the substrate S that is
present in a predeterm ned position; to transfer the substrate Sto a
target position (e.g., to a substrate stage Cs in each of the
processi ng chanbers C); and to hand over the substrate S to an
appropriate position. For that purpose, there is provided a
detection neans 2 such as an optical sensor and the |like on the
ceiling portion and the bottom portion at a border regi on between the

transfer chanbe nd each of f{he proceSSLn chanbe thr ugh C3
(see FIG 1@59‘61.8?@3@@1}#1%@3%3% et ear patical sereer ppd g ks t he

transfer roRQkinbaMich MLHRIRMBLIG5BAS: b RPad LB bedh ‘?ntthQOS' tion,
an arrangenent made to confirm whether or not the substrate Sis
support ed byranaferrchimbehnAndd tacladf thelprofssing ohaaberstCl theadglr @3 (dee
operation O{F éhe@fbot arm1l to the next position; to open or close
the gate va partitions each of the processing chanbers; and
to perform I ke onal
devi ati on ogﬁqg subl(gdt%rg é%a{eﬂe%%%su%een g{))gr% Ie‘{]ﬁgﬁ(‘)ep%grgg%%rnﬁgfﬁb
robot arm 1k predetdimiiedgotiviondopientaget fositionhan ammgémeﬁt sheade: to

Bbove. mont | SPRAITR PRASHER o POBHRS SoRPIRele S it FRRGTLER bELhe HHHES RERL1DEEn
doci ded 11 GHERGEICREONAT Rt RIS, EShoBSERONTE dhd Apdieach -

t he progra origrn a transter action
transf er actpbsitisndfo dplea of nba\esﬂergatebmlve thdt psstmonmeacﬁ:nﬁehla that the
taught transfer gctions arerhg rod cedhatig(ﬁhat he r obot can

be oper at ed PTOREHRE gham (9??’??61"!‘% Pé "s?@terrobot

to the procesgh Wh@r?@%%ﬁh\:!ﬁap{evﬁtm'h%%ﬁ& bﬁ‘t&t{a@@sfh%%eﬂo‘ﬁh@ I'teObOt
hand for mai nt enance purpose, teaching used be perforned manual |y

at the posi ppamtioh of dnciabgt anre 1] ihedjssted tto eampemdtetﬂoetlhe kmouftod07] As
t he teachi ng, net hod f 1 he transfer t, there are generally known
the fol | owi %be %re’f"aé“m %een%'ghgﬁge("gg"@ﬂ??rg’cﬁdi rect teaching) in
whi ch the 1 ofmig] ar M 10rthb BB ovedRehti e drh Saroh {06615 'aﬂ tﬂ@hf&ntsﬁrfa@ﬁ&ﬁ the

position of transferring the substrate and the |ike, a net hod
(so-cal | ed hewebeer é@mdadng)adwnnmmogtﬁenm@bdtﬁeacbmﬂlpptﬂomleditd)y a

et on s S AR Reodyemadng et o gt B gH Bhe bRl

actions of the transfer robot. It ig 8o arranged that the taught transier

actions are reproduced so that the transfer robot can be operated.
Therefore, at the time of disposing the transfer rohot to the processing
apparatus ox of replacing the robot arm or robot hand for maintenance
purpose, teaching used to be performed manually at the position of handing
over the subatrate and the like.

[0007] As the teaching method for the transfer robot, there are
generally known the following methods, i.e., a method (so-called direct
teaching) in which the robot arm or the robot hand is dirsctly held to teach
the position of transferring the substrate and the like, and a method
(s0-called remote teaching) in which the robot is manipulated by a teaching
box so that the position to serve as an origin of transfer action is

sequentially designated by operating the robot.



Wh] However, in the conventional teaching, the operator used. to
performthe teaching operation while visually confirm ng the novenent
of the transfer robot. Therefore, there is a problemin that
fluctuations in accuracy are likely to occur fromoperator to
operat or and consequently that the teaching of transfer actions |acks
inreliability, [Prior Art Docunent] [Patent Docunent] [0009] Patent
Docunment 1: JP-A-2007-27378 [Summary of the Invention] [Problens to
AR R A M RN PR A N K
poi nts, thi ent i v}
perform the teaching operation while visually confirming the movement of
the transfer robot. Therefore, there is a problem in that fluctuations in
accuracy are likely to occur from operator to operator and conssquently that
the teaching of transfer actions lacks in reliability.
[Prior Art Document]
[Patent Document]
f0009] Patent Document 1: JP-A-2007-27378
[Summary of the Invention]
[Problems to be Solved by the Tnvention]
[0010] In view of the above-mentioned points, this invention has a
problem of providing an inexpensive teaching method for a transfer robot, in
which method the teaching can be made quickly at a high reliability.
[Meauns for Solving the Problemel
[oo11] In order to solve the above-mentioned problems, according to
this invention, there is provided a teaching method for a transfer robot, in
which teaching to the transfer robot is made of transfer actions of the
tranafer robot adapted to perform turning and telescopic actions on the
same plane in a state of supporting a to-be-processed substrate which is
processed among a plurality of procsssing chambers, The method
comprises: detecting at least one index part provided in advance on an
operating part of the transfer robot, the detection being made, while
‘subjecting the transfer robot to transfor actions, by using at least one
detection means disposed so as to detect the substrate at e time of
transferring the substrate among the processing chambersi andteaching,
from this detection position of the index part, a reference position which
serves as an origin of at least one of the turning action and the telescopic

action.

[0012] Accord{ng to this invention, the following arrangement has been



probl em of providing an i nexpensive teaching nmethod for a transfer
rTobot, in which nethod the teaching can be nmade quickly at a high
reliability. [Means for Solving the Problens] [0011]In order to solve
t he above-nenti oned probl ens, according to this invention, there is
provi ded a teaching nethod for a transfer robot, in which teaching to
the transfer robot is nade of transfer actions of the transfer robot
adapted to performturning and tel escopic actions on the sane pl ane

in a state UpRQrt.i - he- e bst Bl ' .
processed a%én%gf% %ra%qu %g@%gg?%%%iﬁﬁnggg?gn%ei)@zﬁﬁ% O%hczeg;mg
conpri ses: mbére Ngreadiapcd Nt Eranpfel tchRfdbél AR orBer ¥in 0N
an operati n%&pa_rt of the transfer robot, the detection bei ng made,

whil e subj Be8YEWy VEKEUS (DIAePERE r enesetions, (atatks dimacefi trassferynmidbag at
| east one d ' ' det t rate.at a
time of traﬁéﬁ%drt?%qﬁﬁgﬁs!% %Itor ?gﬁg"z‘%ﬁr‘sﬁ‘gﬂ’ﬁ 3 P AT ’sglilﬁgoilﬁzel %‘fpﬁ t and

teachi ng, fobrthé hiranddet eclidtoid peisttell owhed it N@odsas ethe Pd¥tbetich hafagkence
posi tion which serves.as an origin of at |east one of the turning

action and fipoted tesdespnt Sha cubgimate mpeitiopac do virvhgt the elitive Hoinfe ik on,
the fol | ow ﬂ?te@fit%x? %E){F% WS ed 85 Toa the fhafiofk %gg%@ éﬁ?]ée?g%%{aﬁet us

I n which a plurality processing chartbers are di the

transfer chashoertoi theotrdnsfet @olipds f I Wtlidrewoids, Yo buifiple) BEGHS b Ghe
operations, .at the time of transferring the substrate by the transfer
robot in theetign imepsipry pam the, aclden TagipRpipkhet opfrating nart i rthe
robot is. de |1 S (of f n i e

detect the %u g%?a%agagodsnlt %‘?‘%’% ﬁﬁ g\?irﬁtv?/quat {ﬂeggg%%g’ %‘é?r??%?heg‘sfﬁg

det ecti on neperating parts) bt @dpdsitidreekivhngan fave manaf efigiacdt e tmetdie
transfer rob?t tg the trgnsfer robot. In_ other words, for. exanple,
based on t hEIRRSERIGACHPHEts PhRYrIINE Ghtiemolaths Bignplayitebptofhe Resition
operati ng pgg; t : ' rtomj ' l=N
atvance, “oupein WaccABatlc BRac Bl ine BRbdfifTHo AL Then B e HBR &7
serve as anteachipgnthattradefert actipnpthé epeatingiparadd twmedfor telesdopicallng
action of, the irggsfer r opot , th(xaﬁﬂ%gc;htion beLng al so capabl e of

det ecti on bSFOFRL SHRERERRY % Auto lly $p thereby camsecthe ingempaxs tehe
transfer achi @QBteclelSyoine f@td is .00l C -goved
ei ther manual I'y egr aﬁm‘??éggﬁgrﬁégst hgéﬁeﬁgﬁgegh?ﬁgﬁﬁgggkﬁgg%l g?o
be det ect edisbyow mnddatf dhe refaremea pasitibn whithservde e ché ariginosfistileast

teaching is no&g?de Qf the reference position which serves as the
origin of af"®f CHrRng g ﬁeée’ica?‘ﬁiaﬁﬁ"_ d tel escopic actions.
[0018] As depigPed, ABCRREGDL abrdinlStol ULV Mon, 1Yy HRIINR0uHSE @E the

existing detection means that is disposed in the processing apparatus,
teaching ig made of the transfar action of the transfer robot while detecting
the operating part, Therefore, fluctuations in accuracy from one operator
to another operator hardly occur, whereby the work of teaching can be
performed simply and quickly. In addition, without bringing about an
increase in the number of constituent parts, the reduction in cost can be
- attained. Further, since the teaching of transfer action is performed by
wsing the detection means, teaching can still be performed under the
vacuum atmosphere of the vacuum chamber. Still furthermore, in case

initializing operation is performed at the time of starting up the transfer



exi sting detection neans that is disposed in the processing
apparatus, teaching is nade of the transfer action of the-transfer
robot while detecting the operating part. Therefore, fluctuations in
accuracy fromone operator to another operator hardly occur, whereby
the work of teaching can be perforned sinply and quickly. In

addi tion, w thout bringing about an increase in the nunber of
constituent parts, the reduction in cost can be attained. Further,
since the teaching of transfer action is perforned by using the

det ecti on nee ' till .be perfor upder, the vacuym
at nospher e o? R?%éih\e/égs%th} h?nlgecs % 3%% ‘J‘.ra 8 1108?%@?% Jé‘,gg‘?drffé%élent 18
i nitializing nepler @t fowhbthepelid BideR Padth of 1B taWBePEokdt A5 Eéﬁlﬂeﬂtﬁ%ll;he
transfer roggt . 'Higr %;F)randne.ss of the transfer robot can also be
judged if jud§teethd bydhagdetection mgangnet her the i ndex parts of the
transfer rob@ggmare s I s det d detection neans., .
[ 00141l n thi géi n\H/ent ?gﬁﬁﬂ? nlﬂt%aﬂséggt %Ig%ggeét gl%yfl%tgaﬁ'g‘aﬁnsgp% 1‘%ﬁno";ﬁ‘f"ic?:]al
sensor di sposertos dlispesddosprejtegirojeitglightiin @ ditestist paPeaBENENEH ERY ar
to the plane _;the,index,part i.s,preferagbly constituted by at | east
one through Ff_%ﬁn& sy né'ﬂld *n _t?f’é?b%%‘re ‘iﬂﬁij%"émte&lﬁ@ 4 preahOpaib o
thus be mat ehblelfb@esl intha oper@Bhe paFt! am&mge% paitQQ&ﬁHgbetﬁat%ﬁgf?@h L
e

the transfer robot .is arranged to be nove or scanni ng around
t hrough hol ei? ¢ gurle arrepesmenthe t hr ough hol e can be nore accurately

identified apgighus [ | cy_becomes. possi bl.e.
10016] 1 f, e. gj.h,l ,j; ro%’g?ul ange’iqu t@eg{gggfggg‘g‘}%?%é:ﬁaﬁﬁ%ﬁ% b&rﬁoﬁ?fgﬁ‘gnce,
there is a cémwning siehol thhghrovghthobarthe icentas s titohgh Bols teaheeof
being inclingd.in th ug ni irection re|lative fo the gear box. In
such a stat e,?ﬂogf/ ﬁcqrgteiyeéd%f‘}?"ﬁﬁg iagﬁ r‘F&H% twﬁi%edr]@ﬁé?re‘m%“ﬁb%equ of
the transferpgsaibd. i n the abovenentioned nethod, there is a

possibility Eg% the robot hand will give rise to a positional

devi ati on at 0916k gefh 8&si ¢ itehet hemdais seplacadont thy sitresr efbinginteyrsnge, t o
the teachi nggffe 18 Qkd G Whidl i L I LS. ar etect ed by
the detection r.r%an_s, and a devf’}get ?O%t ?l)r%&% ;ﬁ%gﬁé#e%getdi %nggfat?ﬁg%emg

t el escopi ¢ algclieed by therarring niegticic tdlative ( thergeacbed, Inbudhe stxitése  of

havi ng asse he . t N art,of the.tra er. robot, based on
a predeter m@éﬁqﬁ%ﬁp&a@?ﬁ%ﬂ%&u 9“]%%”5%3?%‘?‘?’%%%519 Fangier xphohn the
prepared t hrahegt neationédinetivdptheld1 B LpsukiBilitgitHERY th 3850t Rhnd e ivanst er
robot or the,data at _the_tinme of previous teaching,

rise to a positional deviation at a target position. As a solution, prefexably,

prior to the teaching of the origin, at least two index paxts are detected by

the detection means, and a deviation in the direction of the telescopie action

or the turning action is corrected, at the time of having assembled the
operating part of the transfer. robot, based on a predetermined comperison
value. The cofnpariaon value can be propared through computation of the
design dimensions of the transfer zobot or the data at the time of previous
teaching,

[0017] In thie invention, there may be employed an arrangement in
‘which the substrate ig supported by the transfer rohot and in which, in place
of the operating part or in addition to the operating part, the index part ia
formed in the subsfrate.



[0017]In this invention, there may be enpl oyed an arrangenent in
"which the substrate is supported by the transfer robot and in which,
in place of the operating part or in addition to the operating part,
the index part is forned in the substrate. [Brief Description of the
Drawi ngs] [0018] FIGS. 1(a) and (b) are plan view and sectional

vi ew showi ng a processing apparatus provided with a transfer robot.
FIG 2 is a plan view showi ng a robot hand. according to an '
enbodi nment 'tt{ﬁ}e} i.nyent | qn. . PLG 3(a) is a schematic plan view
to explain el Resenption 8 8’39‘5‘”&"&% r robot and FIG 3(b) is a plan

view to explgg}the detection of through holes as index parts.

FIGS. 1(2) and (b) are plan view and sectional view showing a
processing apparatus provided with a transfer robot,

FIG. 2 is a plan view showing a robot hand according to an
embodiment of this invention,

FIG. 3(a) is a schematic plan view to explain the teaching of a tranafer
robot and FIG. 3(b) is a plan view to explain the detsction of through holes
a8 index pearts.

FIG. 4 is another schematic plan view to explain the teaching of a
transfer robot.

[Embodiments for Carrying Out the Invention]

[0019] - Description will now be made of an embodiment in which this
invention is applied. to a proressing apparatus as shownin FIG. 1. Inother
words, the transfer chamber A is provided with the transfer robot 1 having a
known construction, and is further provided with detection means 2 in the
neighborhood. of the portions of connection to-a load lock chamber B and to
each of the processing chambers C1 through C3.

[o020] As the detection means 2, there are used an optical sensor such,
e.g., a8 a laser gensor, an LED fiber sensor and the like, and a visual sensor
guch as a CCD camera, all having a known construction. A description will
be made of the following example. In this embodiment, the detection
genaor 2 is disposed: such that light is projected vertically toward the
transfer robot 1 which is driven so as to be capable of turning and
telescopically moveable on the same plane (horizontal plane); and also such
that the detection sensor 2 is positioned on the line L1 that connects the
center of rotation of a motor (to be described hereinafter) of the transfer
robot 1 and the center Ca of the substrate stage Ca in the load lock chamber

B and in each of the processing chambers Cl through C3. The detection



FIG 4 is another schematic plan view to explain the teaching of a
transfer robot. [Enbodiments for Carrying Qut the Invention]

[ 0019] Description will now be nade of an enbodi nent in which this
invention is applied to a processing apparatus as shown in FIG 1. In
ot her words, the transfer chanber Ais provided with the transfer
robot 1 having a known construction, and is further provided with
detection neans 2 in the nei ghborhood of the portions of connection
to a |l oad | ock cganber B %gg to each, of the processing cganbers Cl
through 03, SEEELOPHRE & HranplupeRttyBh Ohielerdion sepppr omane U oba PINEHOY | cal

sensor suchy el g pfSiediR6Y 22780 the BubADMEDLIRGRNRRY 1o heie

i ke, and a visual "sensor suc canera, all having a known
const ruct i orefleéisteype) ption will be made of the follow ng exanple. In
this enbodi nent., the detection sepnsor 2 is disposed:, such that |ight

i s proj ect eg]%@i]rt i c itk rafexpmeqita Kix.h ARe pransieg pehot i has o matogs Ayen

so as to begga f L I h%h J‘Iﬁzgﬁja .
same pl ane %@%%ﬁﬁl (ntBngn% ; tg% agﬁs‘%ﬁglﬁg t g%(nﬁ)le et geé? {1’6%]191?
sensor 2 i scontsid thenadraton éfhihelmeterd. i A voddrycshaficlas 10M of exvht efithe f

rotation of a nmotor  (to be descrihed hereipnafter) of the_ tyransfer
robot 1 anopnetfgsem@rase@ae@we{waﬁﬁw ae@eh%geae@ e of &hF 3R ock

chanber B aff dsM&G260b Has! BEnOF ehsbia ¢ 150 38 40N ggling he

detection Sensor 2 uses a translucent type of detection sensor
made up of meghmjisat oAt 2 fromb dnd opthet obotedres ttharedR motmtdde ralpt head

PG 2, told FERUERA GoBE 00K £ nACRPG i DhsHDEeent, by apbropriately
controlling the angle of rotation and the direction of rotation of the rotary
shaft 10a, 10b of each of the motors, the robot arm 11 becomes telescopically
moveable and/or capable of turning. The robot arm 11 and the robot hand
12 constitute the operating parts of this invention.

(o022] The robot arm 11 and the robot hand 12 are formed of & material
having heat resistivity such as a plate material of Al,0s, 8102, SiC and the
like since there are cases where the substrate S is heated fo a high
temperature in the processing chamber C. The robot hand 12 has a pair of
finger portions 14 which are bifurcated and elongated forward from a base
end portion 13 that is connected to the robot arm 11. At the base end
portion 13 and at front end portions of both the finger portions 14, there are
provided seating surfaces 15 on which the peripherally outer portion of the
bottom surface of the substrate S can be seated after alignment at three
positions. The substrate S can thus be supported in such a manner that
the bottom surface other than the peripherally outer portion of the substrate
S is kept lifted off out of contact with the robot hand 12.

[0028] After having supported the subsatrate S by the robot hand 12, the
robot arm 11 is telescopically moved or turned so that the substrate S

charged into the load lock chamber B is transferred to any ome of the



driving neans (not illustrated), and control neans (not illustrated)
whi ch controls the operation of the notors. A rotary shaft 10a, 10b
of each of the notors is disposed concentrically with each other, and
each of the rotary shafts 10a, 10b has connected thereto a robot arm
11 so as to forma link mechanism At a front end of the robot arm
there is nmounted a robot hand 12 through a gear box G According to
this arrangenent, by appropriately controlling the angle of rotation
and the direction of rotation of the rotary shaft 10a, 10b of each of

(e mLors. Uil sl SRSRTGR el el AP TRYERT Soancl T

capabl e of turning. The robot arm and
t he operati ngthgabess 61 thmush CBv eAt thentimp Gﬂﬂ:aixéﬁ‘&eufgoﬂh@'fsuﬁdifﬂtés fadel the

robot hand 1 mat eri al_ hayj ng resistivity such
as a plate 23( g'%e%efe?rmfne% pfﬁ’émn gar%?t@"éﬁ’&nt W@%rm‘e% ismade hlélﬁw ar e
cases where tdme dfuheBsRbéonSnbimd e &4 WxbtRed e At b ?cta't'er &4

processing c The robot hand 12 has a palr 0 I nger pOf%IOﬂS
14 whi ch areqﬁ’ﬁ??ﬁ% {g@dm@lﬁéﬁbh}bﬂ@a‘?@ﬂihaw\lérd from a base end portion

13 that is cqppegted rm.ll. he base.end portion 13
and at front qend port%ghnéﬁvg)#oﬁb‘?ﬂl ?ﬁ‘é’ B ﬁ’&@? E&nt?’f?ﬁ’épl'i&“ ¥ é’?éh%re
p][ ov|h deg seatsithgfrabary lsﬁc‘h'anarll'&rmhlt))sn:hh@ﬁahﬂer ?&6% mffﬁfr@tﬁ% ﬁ%ﬂtﬁﬁceﬁ)ﬁﬁé on
of the botto the substrate S can be seated after

al i gnment  at %P%ﬂééqggéfr '{hlecfﬁ‘?n PREFOEIBE chagpher §2¢ o Bram a standby ppgiten ed
in such a manim@reaetam:ﬁédep@&l&noéﬂpiﬂre[(&@&r%%)% J\Gﬂ}??tﬁetﬁbpfgﬁcngfi ré%”t ly

outer portion of the substrate S n

with the robGPniafiesd and iy whishthe frent endeiofi gheslimmeopoibns N aseibisectel e S
h | |
Chrned so ¢ i i hd et 6o 830 URALIC, 1B MRERER T S tndidntes

turned so that the substT ar ge
is transferr e@b&tmtamagar@ @)drgbhpommn)cmaﬂa 103 ﬁﬂa@bwegmgg chdirgualn 03

or anong eac pLocessi through C3. At the tine
of transferrl ng f%‘?& ueﬁge[tﬁlﬁtegi;%rwg?ii‘ﬁﬂ“g%?@Hfﬁe@‘aﬁé%tm%ﬁﬂ ansl a
target positisoeiutedtd theata by ipsetREe n
nmeans 2 to see,. Wne heﬂﬁg not ytpﬁeel Subsﬁeﬁ?egﬁ??ﬁnif&%t ﬁ%ﬂge hi gh

accuracy by PHEIPHEGYRIH e front ende ofitha fineerpiupivhott wid direcid theardade
of an exanpl hel feckhdt PRodehlEng chamber 02. Then, the robot arm 11 is extended

once again to hand over the aubstrate S (to become the next target position)

to the substrate stage Cs in the second processing chamber C2, and returna
ta the atandby position.

[0025] In oxder to teach the above-mentioned transfoy actions, teaching
of the transfer robot 1 is performed when the tranefer robot 1 ig assembled
to the processing apparatus, or when the robot sarm 11 or the robot hand 12
is removed or replaced for the purpose of maintenance. Then, the transfer
actions  are stored in the control means (not iflustrated) which control the
operations of the transfer robot 1. It may be so arrenged that the control
means also performe an averall (or central) control. of the operations of the
detection means 2 and the operations of the constituent parts such ae gate
valves and the like that are disposed in the procegsing apparatus.

{0028] In case the subatrate S is sequentially transferred among each of



substrate S is transferred by the transfer robot 1 fromthe first
processi ng chanber C to the second processing chanber C21 From a
standby position (a predeterm ned position capable of turning) in
which the robot arm 11 is contracted and in which the front ends of
the finger portions 14 are directed toward the first processing
chanber O, the robot arm 1l is extended to the substrate stage Cs
(target position) inside the first precessing chanber C to thereby

ive.th b t o N t i.s..th tracted and i
returned 1 olEBRteRRRomee P RkRES bratpialE sPReRRE Bhafiea o
the positiog igarfohChrédierninbd Srodsssite bbﬁaﬁkg%e%t%@%&%&n%néde

directed toward the second processing chanber 02. Then, the robot arm
11 i s ext enttedsfonectionpanre repréthwed dv eccordance wish the dradsfor acbienvae t he

next target _posjifion) to t substrate.s e Cs in,th econd

processi ng %‘ﬁﬁeﬁo@r mééfor%rﬁiﬁre _eu?ﬂ?f?%r%bﬁﬁagfﬂawe‘bog‘ﬁ %8?1?"'?906‘5%] I n
order to teaplt thé aloyRd "Bt iBBE hahAADS fy@ill | BBS tol S@EBhE Gwkikh t he
transfer robot 1 is perforned when the transter robot 1 is assenbl ed

to the procespeatiyelpprassitheetestiontpesitione 28, dbolercasing portdons) hfeachint

hand 12 is [e ed. or_replaced for the purpose of maintenance. Then,
t he transfeghegéc)e:ﬁ?cg’r?g‘rﬁ?%‘{)sﬁored in the control neans (not

i |l ustrat edjoogh] ch quatdiole, iXehidPERBIdiRBHAS, the HBot haktbfi@rhdofhed . |t
may be so arranged that the control neans al so perforns an overall

(or cent r al thezeintingidvehes sfdleasicaratinderspart in amanneycoicorreapondstozhand

t he operati .0f .t onghi,f uent .parts .such a e.valves and. ,t he
T re Prr et | Bk phifory Wi BRI ;RUGT S pHFAS SVBNGT plRfan’ (1o
substrate StHeStenchingndf tHel ttahdfansdiRtrieth Arangeeas e Yorfobhed RFiglcRESI Ng

chanbers d through C3 by usi n%l_t he processing apparatus to perform
pr edet er mi nEdvipg el & nyiseile pentivarpdiont b afb eperatemit ifb isacrintions il

. P | .
Tored i n nRAeRyRE e BF OERARET b MR A TRIE e B,

the robot aa#oidingestliisembodinientand 12 Wi ll give rise to portions
whi ch respegtively cross_the detectign positions 2a, 2b (crossjng

portions) of0028kh” offberaderepexstmesn benkarmedp o210 2hp Tollawirg may: i I #hi s
enbodi Ment, ol g a80ls NB0HoR %4143 0L IR SRR Th b RCYARE el J£as!

one i ndex p%rt Inam 0 correspon € Ccrossing portions.
Whi | e det ecthergid formeldndthropgh holeyl 6 wRicHds eixtulan inphmsvidw drdewhich
teaching of the transfer robot 1 is arraqged to be perfornmed w t hout

rel ying on bieadiamater dareer then thindigpeter e despr beamyelsieidstecsionyi | |

R e

forned, e.gpassemthiroagh ohd casitexgSavefythelsnbstrate S and the center of rotation Cr
of the rotary shafts 10a, 10b of the mofors when the substrate S is
appropriately supported by the robot hand 12 (see FIG. 2).
[0029] The through hole 16 may be fabricated at the time of
manufactuxing the robot hand 12 based on detailed specification about the
position of the defection means 2 in the processing apparatus, design
dimensions of the transfer robot 1, and the region of movements of the
operating parts. Regarding the diameter and the shape of the through hole
16, without being limited to the above example, anything will do as long as

"such quantity of light can be obtained as will be sufficient for the photo



predeterm ned position of the base end portion 13 of the robot hand
12, there is forned a through hole 16 which is circular in plan view
and which has a dianeter |arger than the dianeter of the |aser beam
of the detection nmeans 2, so that the through hole 16 is | ocated on
the center line L2 that passes through the center Sa of the substrate
S and the center of rotation Cr of the rotary shafts 10a, 10b of the
not ors when the substrate S is appropriately supported by the robot
hand 12 (see FIG 2). &0029)The t hrough hol e 16 may be fabricated at
the tine ofdetasiar 28ttasiakly rereiveoht o dhe Jighh peejediar ddt o yriher, in

e o 0 . e f | : .
Pecess; o Shack ShehO sBR b, BAGCR SRt AR AR
the region gfe KEMERRGE %eodis;{]dé@d dRes Areféte BRined. pdeiga GWitlgint Herange

di ameter and the shape of the through hole 16, w_thout being |imted
to the abovequixalapt & thasyemefife abpre-mentisndaddhyongh haleh Ignaddition, inf

| i ght can be qgbtai ned,as wll suffici f.or, det ect or
25900 et abl SPoPALBI VR FiRPh BB b BlES A S bt BB ngn {her 1
case a reflfoegopn tyaedéa&réﬁk@ém&moaommd% 61Mph Qi4@chpl@ iAEWhRh 40
reflect the light nmay be disposed in a predeterm ned position within

a range equirpapfentrohad havingp agbest hande 12 paeridede withothedahave saaptioned e

In addition, . e 0 i epso . [ar e altac o]
the vi sual Bas8FAR g0t th BERrRT BES beahiE o, Rterel SBBMACHPRLT
in which a §ubweshes frolahe faui pehcassibharibeidCl 2o phiovéddad prbdoBsihfe
above-nentigned index part is used to performthe teaching

f
transfer acthaspeerds2.; Fdrss theoriginofsheteleptonic gotione &%if@é’s"ﬁfﬁéi"éﬁanber
C toth i 2. j 1Qi st
Cel eacopi ¢ 054 PibeBiSE SRACOR O, i€ cad, ' chEBoBIdM Soofion 16 )

In this casPIGS Haof te Shasebyohpds iihivdiick trafréitGndldfah) finged furtion

transfer robot 1 in which the front end of_ the fingé{ )g)grtion 14 is
direct ed t okhiddirpged tpward,thedlizst prepeesingsbamber Clikhe xohek axp 148 j s

LT kA B SBEIEL Yo i), 005 L

the position in roug etecte )
det ecti on npesidoRin ¢HIdRthAathdobhgh helyi ¥k dgteatedchyt the dietegtibhenenab@ arm

11, since the light fromth jector 21 will not be shielded. by th
oot hand 931 fo. i ghaIbepinsRHEOERRRAG Shisshed 23 L1t Gedieblor
bei i t . - ' hat
eing sw t chgg "ﬂ? eerﬁ@dBrb'i‘%wIlfz}%%e%gﬁ}%eﬁygjt}{?%%ﬁ?%ﬁxiﬁ@ﬂéﬁgﬁgo,tf a

the light from proj ect or I'S ase end portion
13 of the rthxodetbetivh th2and Bés & gmddteaif behng odtohediQN. N'Wawen the molidt be

i t at f I, itch F. | t hj tate the, rot A ,
10a. 10b. ar RAidr DR TSR hrtiidiehi degt s einaik gLhabadel
contracti ”gbgfthé Bgsd GRPhoiRA% 316k thi f}sﬁﬁ%fgl DOiERE sfpibl bdheRRBddtioqN | N

whi ch the signal of the detection nmeans 2 becones the state of being
swi t ched ONmiesee 2Ryl ba&{mj ptate of being awitched OFF. In this state the rotary

shafis 10a, 10b are rotated to performa turning and/or extending and

contracting of the robot hand 12, thereby finding out the position in which
the signal of the detection means 2 becomes the state of being switched ON
(see FIG. 3(a)).

[0032] When the through hole 16 has been detected as a result of the
signal of the detection means 2 having been switched ON, the robot arm 11
is moved for scanning in the X-axis direction and in the Yaxis direction,

respactivaly (see FIG. 3(b)). At this time, the signal of the detectioh means

10



[ 00321When the through hole 16 has been detected as a result of the
signal of the detection neans 2 having been swtched ON, the robot
arm1ll is noved for scanning in the X-axis direction and in the
Y-axis direction, respectively (see FIG 3(b)). At this tine, the
signal of the detection neans 2 is switched ON or OFF and, fromthe
period of switching thereof, the center coordinates of the through
hole 16 are identified (see FIG 4). In case the center coordi nates

f the th h hol 6 | denti fi ed t he detect]j 2,
Che cont er P iR@witshed DN - QRR T oot dbe ReaiBc O RINSS Eheiorh Gl o
FIG 1) th t | ft
10a, 100 of i PaRapebof R Mrofh hERCie R HonBinel Tod B1G 0,000

i n the | oadcdseathe @BAtspabofdimiies efichie tHrotfle hpleoehaveneanhidetidfied &
t hrough CS. The robot hand 12 can thus_be aligned accuratel reLative
to the procthesiatectimanpns Zithe andar Line L2¢pm pe seamio h%itl%e opfhe g

cont ract ed ghog HIE FRATY) I odrhabB! tebelbor' & Jolfich BPUPERYSI: ON-

This position i's taught to neans as I'rs erenc

posi ti on t hgiafee10410b of {1e rastoty il the @ntdrCaéfithe @ubdtedte stapes Cs in
action. The turning or telescopic action of the robot arm11 an& t he

robot hand e leag lackichprmbes Bemyl egeh phttegrawegsing shambers Gloduwangh b t he

di st ance be I ¢ tgﬁfégﬂ'j r . and
the center Eﬁgg&#hmgangu S rnat?ﬁemsbtgag g@'a%m%y%?%ﬂﬁ%t}gejpg aeraT%'gE a,
conput at i oncheambad&iof Fidue thisngtate, athe exvbetnaimrilofs tdneractddonloagnthal,
and teaching is ,_nade of the posi ta!gﬁg for .recelving.and, handLng %ver

t he subst r at@melign te pEbusy e the etapdhy pogition. Ackhys npsifon i tapght to the

above-nenti | : I Y
ol ati gt o PRl ERIORTE ire, kEREHRbobfioh Mok BH1RL 36 e brikin oz,
becones poswirniy totslesrepiceaction. hEhe tenrdng biésleatbpieraation $ftthe aolbtf r om

t he substrate stag in ) e in which the cenfer Sa of fhe '
substrate S2P8Hd _-aé?kot%ﬁflﬁma:&@mréﬁtwgﬁpﬁ Faofh st age
Cs. [0034] Afdoaa] havi Rghof Ghe ' digdnbd HefwRAl 1Y Brkdr LP rbhifioh! BRHRYthe

position,
motors 10g, 10b and the center Ca of the substrate stage Cs in the

processing chamber C1, computation 18 made of the length of extension of
the robot axm 11, and teaching is made of the position for receiving and
handing over the substrate S on the substrate stage Cs. According to the
above-mentioned arrangement, teaching to the transfer robot 1 relating to
the processing chamber C1 is finished. Accordingly, it becomes possible to
receive and hand over the substrate S to and from the substrate stage Cs in
a state in which the center Sa of the substrate S is coincident with the
center Ca of the substrate stage Cs.

[0034] After having returned the robot arm 11 to the standby position,
the robot arm 11 is turned from the position in which the front end of the
finger portion 14 ig directed to the processing chamber C1 to the position in
which the front end of the finger portion 14 is directed to the second
pracessing chamber C2 (see FIG. 4). Then, in the procedures similar to

those as described above, the second position which serves as the origin of
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the robot arm 11 is turned fromthe position in which the front end
of the finger portion 14 is directed to the processing chanmber O to
the position in which the front end of the finger portion 14 is
directed to the second processing chanber C2 (see FIG 4). Then, in
the procedures simlar to those as descri bed above, the second
position which serves as the origin of operation of the transfer
robot 1 is specified. By repeating the above-nentioned procedures,

teaching is nade of ref er S|t|ons h s rve as the
origins for °ReFRHPRGO %) eItEﬂs"@gﬁ oA pRae trﬁEeartB’ﬁd theck

chamber B aglﬁion l-xheﬁ’{ﬁ%ﬁetae Reahiass! @ dﬁg@e nbo eoof Eﬂég xﬁ:@ rposmons

(0035] Accor gtot ove ment1 o use of
t he exi sti neghitdt save s tiveanigins i tpnsed arrtelebmpm mtmml}atthpﬂrthtaus

t hi [ f ot ct f h t f
Thr of or e, - IPOQbHEAhAGH e EHATLEL PGy BRAFaRPE CHRBOG SUSIFPUAM Bher ai or
to oper at or ogagy 'tﬁﬁwﬁsgogﬂ%f?ﬁ(yg@ SR AR bl 6 o RSENREM

t he teachlng operation out Tncurring an inc ease in
the nunber of tlorsistingeddtegivnt meann zaﬂispmﬁ nﬁrhebprmsﬁng apperita®; t he

cost 00361l n, additio nce the teachi transfer. actions
is pen[or me tPAS “’Gslisr\'@a‘{' thélt@d’tsf%‘r?cﬁﬁ’%gpgi ‘H%ﬁ? ’é’i‘@ Eas@@erfaé‘?r%i ch
teachi ng 'Sgﬁ&%éh%E il Be®RBEd rd ﬁ&sﬁblﬂ%p%ﬁ [31; %}ee%to? ha{x%‘%e e

that are under vacuum at nosphere. urt ernore
t 0 whet her bémemescdexssiplrto sifiplysardeqeicklypebiprmithe cﬂ&iching operaiams 14

when initializin acio,is erforned at,t est rti up.of the
transfer rob ‘i“fg B % 8P 0FTRRSG 1Y a}? H’gg" &%ﬁma?%s’be
j udged. [003&Iaeban{ﬂ%%aam\ﬁam&ém%%&%ess' ng apparatus, an
arrangenment has been nade that | oad | ock chanber B and the transfer

chambers C [@#86bugh (& aﬂéltnbmsmdthmwmcmloﬁtﬁhegﬁmsﬁ@ adipnecs
around the transfey, chanb A.. Therefore t is also sibl e

er f or m { nePPaTTIHRY BRRg e fétafHivLme R thire &p dasepdh agmehteashie,

| oad | ock clsa,imemmmtohm ﬁﬂ@&sfsﬁ{%éﬂa?dm% 81 Yrouph Qiihatdrd@sgs on
t he design val ues thereof by ‘usin e coordinates at the position
whi ch ser vesaamn agémosphgpie d‘furﬂmexrtomnﬁiteigm@boa mids laatto hvawthecthev ed

(2000 |1k 1 e Ak BTSSRSO BRRL b
arr angement %)eztf&%&? Bt €he @iaraﬁe urphcsfoulsmrm.:lf& 2dbof 4%1&%&&%@&6& the
quickly to the advantage of sinplification of t he teachi ng work
Furt her, whtiansfer robot 1 can also be judged.
[00371 In the above'mentioned processing apparatus, an arrangement
has been made thet load lock chamber B and the transfer chambers C1
through C8 are disposed while deviating by 90 degrees ercund the transfer
chamber A, Therefore, it is also possible to perform the teaching of the
transfer robot 1 relative to the other load lock chamber B and the transfer
chambers C1 through C3 based on the design values thereof by using the
coordinates at the position which serves as the origin of the transfer rohot 1
that has received teaching in any one of the load lock chamber B and the
transfer chambers C1 through C3, as desczibed above. According to this
arrangement, the center of the through hole 16 can be searched quickly to

the advantage of simplification of the teaching work. Further, when
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teaching is performed by assenbling the transfer robot 1 to another
apparatus having simlar construction, the teaching of the transfer
robot 1 may alternatively be perfornmed by using the above-nenti oned
coordi nates. [0038] In the above-nentioned enbodi nent, a description
was nmade of an exanple in which a detection neans is attached to an
ordi nary processing apparatus. However, without being limted
thereto, the teaching method of this invention can be applied if the
position of the index part is appropriately changed dependi ng on the
posi tion of gRURirgNS Tﬁ@%fofiﬁéc?%‘ QkkeBRNS - tHEULARGE, rb%tpfr{?%mcﬂgr the
teachi ng of the trans er actions, it my be so arranged

substrate S ﬁnp@apﬁohmeug bt}nllahe:onstmwwer theobathirg efiflie tthexteferimbgdl lace
of -t he robot ar m, bot ,hand, 1

.h
Chronch hor e ety Rskbadien BEnd:B20kd BE Tt the Bare lydiincd Grdielg,

formed on thame]l phenahe EBivieirishtidhed BRHEARSHE af Rebrdpiiddew 8D a8 KE
t hem serve as index parts. [0089 In this enmbodi ment, a description

was nade of &R @s?é‘FR;Felﬁ Fhichhiac Hetsrdon HPEARSH i GFtached dasan srdary i n

the base end,p@ ?%1 aé%a,ﬁzﬂ:ﬂs' n Lt LPVB%HQJ‘ mlte%l %‘ﬁgi’&? the

detected to Ber 0 ng of e tran er actlons
not ed t hat tt@chmﬁeaeqbadbftmgnnentﬁmcm:dbe sppdiep ifithabbsifionbf fhedodst | n

ot her words case the robot arm 11 i.s turped fromthe stand
T on {ropelh St D R i een it O, el o o BEE Have
detection nmeaggction $R@0k] GFufther, | B SuFErns A58, teRESRE Bthehgadasd gn
val ues and the_ li ke of the processjng tglgarat us, that part of the

finger porti aFtions {fhmap her i awanesiethnst hersubsirafeahis supnestedobike
therein a cigeykef rob%ﬁ 158ThAd IQEE Hf E"xoﬂo%ﬂf@f 2185 Mg?fxﬂﬁf 19, ndex

part) 17 which is Targéer in dia an the [aser beam di aneter of
the detecti ofe neadrbtmn themetn, th!fomeh Hmbaal may pet&frmedrsu the aohétgte & ot he

Gai d anot hor Hh AT b 456l 5 4nE BRHEherbl SEAEE o 5 BREFs Blo bR 11
i s rotated. {xﬁﬂé@ﬂéﬂhe&vbmm@b@hﬂhand 12 has been renoved for

mai nt enance @{9 %ﬁas eeﬂ repl aced, the robot hand 12 will sonetines
be devi at ed W &hip fayhodpenty 8 feptabtionnvas medn ot pp. exagRle By |

accordi ng toyhhe &Q%@oﬁ?ﬁhél@ﬁ%dwﬁ fc@ﬂﬂﬁr{ﬁ'}he bhée ézﬂaﬁélltilaﬂ issand in
performed by specif he two positions of the Index parts 16, 17,

the inclinat wbwhcthw ﬁbemeﬂbrhcé@{i%waarddtemd tprparfs:ﬁeteaahmg@ﬁshe:mﬁa‘

t aught , vvher l chi.n |b £

ot her hand, \Aﬁ}esrlllgt hng'lpiﬁc %a?&%ﬁ%g% QP%%&ayhar‘ﬁ% lur t%f’

t he coor di napiecesal Iiectdier woirdshid dwde thy aibgbahe i iskdnmsd mﬂn dhamh&l@r
index part is detegted,. is stored in the control neans in advance as

a conpar at | vEPREAEPeTedly o ARMeti on BFtheBEREPREER A& COmRR & 5999 of
to the teachiGietbdtRnCROLSH DALR FRL, At Iﬂ’"ﬁ'&&zha éﬁehb%&ﬁ Mn&we&lg}pl es

17 are detected by the detection neans IS obtal ne

possi bl e to vdneesnd tthe hh@cﬁﬁmpmne%mst h@m‘@@&t thaam#rﬂzf@e cfmmarl ng
this coordin n_val k.t her

case the r ob@%r%ﬁéa%%%&&#gﬁed&%ggﬁoﬁn R | % négﬁé"bégw‘%}ﬁ% 14

that are bifay seahéd plaii dew, ﬂmﬂghﬂ{dmﬂdﬂ&mebaﬁd%x%&) RO RikicHLsl@rg@PirAS t O
be el ongat ed, forwar tgg rob arm 11 may_ bhe turned, and both the

finger porti @ﬁgleta‘?ret clfif‘%}' eﬁnﬁé’caé'&té"d"%‘ihet dpkectior FBYATENZ-nERKE: 2
to thereby spgci %ﬁex@&ﬂfeﬁ@e&cﬁﬂf‘g dfdhe L&eﬁhﬁqsﬂﬁﬁqﬁ clt ﬁﬁ dleddSvd, obot

arm1l. is turne finger portion 14 t I es on ront si de
of the turni ndgnhenie:st mede @8 dsss-élstheheaadiaamhemmdmepm 17 isAdettdtedsed | me

t he signal of be switched fromOFF to ON
and will the’FPtth‘ %5&% r%ﬁa{ \glr a | apse of a predetermn ned
time. Wen tfogsd] ngewma%bqabo%atnaam hiEBocANotldfad ﬁ@rmﬁ'n@&aﬂf:e Ba.he
turning direction subsequently crosses the detection neans 2,
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part. [00421In the above-nentioned enbodi nent a description has been
made of an exanple in which the robot arm 11 is. tel escopically
noveabl e and/or is capable of turning by appropriately controlling
the rotation angle and rotation direction of those rotary shafts 10a,
10b of the nmotors which are disposed in a coaxial relationship with
each other. This invention can however be applicable to other
articulated robots. In such a case, if the robot hand can be noved

hori zont al | W, i | i | . I recdt | of

ol escoprc. s Bet SLARGI, Ok RECPRAM TV ebotillSs B EEhl Gk g fo be
form ng twoihelited placms the asnggudinedi bl.ancddwevet,eatbodidier toongHaot h
sides of the_line orthogonal to the line that connects the center of

rotation of abREe"Mentippefd amarsement, BE teschingsiedpsriproted byt apretfeingcthenber
a9y AR e
Nurer al s andh€htasmatée rnaliohd Q48] bel kaogin] validFoBs? 0 hofh-BaeacyO teating
through hol %eétj:{]ege;ns%%lé.) gr(xj %%1? %E‘,lileornhgr?de,mnsrhen the inclination of the robot
hand 12 is corrected, the coordinate value at which the through hole 17 as
said another index part is detected, iz stored in the control means in
advance as a comparative value. After completion of the maintenance and
prior to the teaching, the coordinate data at which both the through holes 17
are detected by the detection means 2 is obtained. If is thus possible to
correct the inclination of the robot hand 12 by comparing this coordinate
value and the comparison value.
[0041] Further, in case the robot hand 12 is provided with a pair of
finger portions 14 that are bifurcated into a fork from the base end portion
13 mo as to be elongated forward, the robot arm 11 may be turned, and both
the finger portions are respectively detected by the detection means 2, to
thereby specify the center line L2, In other words, when the robot arm 11
is turned, the finger portion 14 that lies on the front side of the turning
direction crosses the detection means 2. At this time the signal of the
detection means 2 will be switched from OFF to ON and will then be
switched to OFF after a lapse of a predetermined time. When the finger
portion 14 that lies on the rear side of the turning direction subssquently
crosses the detection means 2, the signal of the detection means 2 will be
ewitched again from OFF to ON and .wi]l then be switched to OFF after a
lapse of a predetermined time. Based on the switching of theee signals, the
center line L2 of the robat hand 12 can be specified. According to the above
arrangement, teaching can be made of transfer action by specifying the

reference position. In this case, the finger portion 14 constitutes the index
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2a, 2b detection position Ssubstrate A |oad | ock chanber Btransfer
chanber Cprocessing chanber Cssubstrate stage WHAT IS CLAIMED IS
1. Ateaching nethod for a transfer robot, in which teaching to the
transfer robot is )

part.

[0042] In the above-mentioned embodiment a description hag been
made of an example in which the robot axm 11 ie telescopically moveable
and/or is capable of turning by appropriately controlling the rotation angle
and rotation direction of those rotary shafts 10a, 10b of the motors which
are disposed in a coaxial relationship with each other. 'This invention can
however be applicable to other articulated robots, In such a case, if the
robot hand can be moved horizontally in a direction perpendicular to the
direction of telescopic movement of the robot hand, teaching may be made
by forming two index parts at an equal distance from each other on bhoth
sides of the line orthogonal to the line that connects the center of rotation of
the driving source to be disposed in the transfer chamber A and the center
Ca of the substrate stage Cs in each of the processing chambers C1 through
Ca.
[Description of Reference Numerals and Characters]
[06043]
11  rxohot arm
12 robot hand
16,17 through hole (index part)
2 detection means
2a,2b  detection position
S substrate
A loadlock chamber
B transfer chamber
C  processing chamhber

Cs substrate stage
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made of transfer actions of the transfer robot adapted to perform
turning and tel escopic actions on a sanme plane in a state of
supporting a to-be-processed substrate which is processed anong a
plurality of processing chanbers, the nethod conprising:

det ecti ngyretT |sP@BAIMIEE 1ENdex part provided in advance on an operating
part of the transfer robot, the detection being nmade, while
subjecting the transfer robot to transfer actions, by using at |east
one detection neans disposed so as to detect the substrate at a tine

of transferrih E‘ﬁg %? % pomR .r%Q&bﬁrﬁﬁigﬁﬁéa” in&ﬁ@ﬂﬁgﬁ%mf&“%bot is

t eachi ng,’ from |on position reference

oSt i Oy ﬁﬁ@%g F58% AR bl AodiachB3 o PRy om tkfo o5 Bkonic

action an escopl c action era |ng

the tranghgls bR Earh n%qué b f s@;ﬂ:@r’tﬂg é‘%@Eé-pF %séeﬁ%sﬂ?&étvﬁm&{ S

formed inthero d and are d~by t etection nmeans; and

wher ei n ﬁo%!é@ém&{q]eﬁlu%l@ o@PFo%S&dur@'bh%FanﬁethE%éfﬁ&%nﬁb rigb! on or the

turning action at time of having assenbl ed the robot hand to a

front end of deRRtifiPBOleadt sRel MESUBA PrlRRE iR @¥vdrize G 4P 6p&EINRASSE oPihed
predeterm ned conparison value. 2. The teaching method according to

cl ai m 1,tranGRF @blibt, 1he dédtioh hRirdehaes, ORlcNBdikiihg ta tramdférC Albob &N Esfer
di sposed so as to project light in a dlrectlon per pendi cul ar to the

pl ane, tdetons)Bexisipgrat [dast eranddtedtioh atkaddy dpodetiost aeddtdut tegbubanhte at a
formed in the operating part. 3. The teaching nmethod according to
cl ai m 2, tinvéhetensfetring the subsfrate amobg thd go@ssiag gleanliens; adnmoved f or
scanni ng around the through hole.
teaching, from this detection position of the index part, a reference position which
serves as an origin of at least one of the turning action and the telescopic action;
wherein the operating part of the transfer robot is a robot hand, and at least twoe index
parts are formed in the robot hand and are detected by the detection means; and
wherein a deviation in the direction of the telescopic action or the turning action at the

time of having assembled the robot hand fo a front end of the robot arm through a gear box

is carrected based on a predetermined comparison value.
2. The teaching method according to claim 1, wherein, in case the detection means is
an optical sensor disposed so as to project light in a direction perpendicular to the plane, the

index part is constituted by at least one through hole formed in the operating part.

3. The teaching method according te claim 2, wherein the fransfer robot is arranged to

be moved for scanning around the through hole.
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4. The teaching nethod according to any one of clains 1 through 3,
wherein the substrate is supported by the transfer robot and wherein,
in place of the operating part or in addition to the operating part,
the index part is forned in the substrate.

4, The teaching method according to any one of claims 1 through 3, wherein the

substrate is supported by the transfer robot and wherein, in place of the operating part or in

addition to the operating part, the index part is formed in the substrate.

17



