1 DESCRI PTI ON TEACH NG APPARATUS OF ROBOT AND TEACHI NG METHOD OF
ROBOT 5TECHNI CAL FI ELD [ 0001] The present invention relates to
a teaching nethod of a robot which teaches operations to a transport
robot and a teaching apparatus of a robbt, and nore specifically, to

a technique for accurately teachiqﬁgg Rﬁ%ﬁb ithin a short tine.
10Priority is clainmed on Japanese & ication No. 2009-155723,
filed on June 30, 2009, the content of which is incorporated herein
by reference. BACKGROUND ART [ 0002] 15An industrial robot such as a

transport robot used for transporting substrates is driven by a

pr edet er m n&&AGIHING AGRARATYISAOT ROBRO T AND qieyGHING METIHOBNOF ROBOT
generated, a skilled personnel called a teaching nan actually noves
(teaches) a novabl e portion of a robot such as an armor a hand
according to a desired operation. For exanple, in a multi-chanber

type vacuum apparatus, the strokﬁE@g}ﬁgﬂ?ﬁqug a stop 20 position,
and a

and the angle and hei ght of the e spot position are taught
to a robot that_ transports a substrate. [0003] I n addition,
t he stroke of tH@OﬂEnd to the stop position and the angle and the

hei ght of the hand at the stop position are detected, by an encoder
whi ch converts Thepresay ipyeatig refaies taadeachur methed ah @bpgwh%ﬁea@he& he

robot into nunbers and outputs the
operations to a transport robot and a teaching apparatus of a robot, and more specifically,

to a technique for accurately teaching a robot within a short time.
10 Priority is claimed on Japanese Patent Application No. 2009-155723, filed on

June 30, 2009, the content of which is incorporated herein by reference.

BACKGROUND ART
[0002]

15 An industrial robot such as a transport robot used for transporting substrates is
driven by a predetermined operation program. When the operation program is
generated, a skilled personnel called a teaching man actually moves (teaches) a movable
portion of a robot such as an arm or a hand according to a desired operation. For
example, in a multi-chamber type vacuum apparatus, the stroke of a hand to a stop

20  position, and the angle and height of the hand at the spot position are taught to a robot
that transports a substrate.

[0003]
In addition, the stroke of the hand to the stop position and the angle and the
height of the hand at the stop position are detected, by an encoder which converts the

25  stroke or the angle of a movable portion of the robot into numbers and outputs the



2 nunmbers, and the result is recorded on a controller. In addition,
on the basis of the recorded data, an operation program of the robot
is generated. During operations of the robot, the novable portion is
moved on the basis of the generated opéeration program [0004]

5According tp the related art, during teaching of a transgont r obot
whi ch o Bumberss andgheresilb stessrdedon hoontrolienat B adtidonering pligeihety

of reception spots, a sinulated substrate is nounted on a hand that
supports tdserdedigdsta; an eperatrh proghagcefithe jabgt isgehérigd. t Dudng bperatiangef the
reception spots by a pin or the |like using an opening or the like
provi ded idbot,hke fangble poHftidAdShoved on the basiadflihkigenerated opé&rdtion praghnas a
hole is provided at the center of the jig, and the index is detected
by a unit for ifdoggj nating the index with a |aser beamor the I|ike,
such that a stop position of the hand at each of the reception spots,

e T VO P e
e B30 S AR P OB b oo DA ABA
THe NVEI\IZsrlllb(s]t}Iate is mounted on a hand that supports the substrate, and a discoid jig is fixed to
each of the reception spots by a pin or the like using an opening or the like provided in
the hand.
10 [0005]

In addition, an index such as a hole is provided at the center of the jig, and the
index is detected by a unit for illuminating the index with a laser beam or the like, such
that a stop position of the hand at each of the reception spots, for example, a reception
position was taught (for example, Patent Document 1).

15 PRIORITY DOCUMENT
PATENT DOCUMENT

[0006]

[Patent Document 1] Japanese Unexamined Patent Application, First Publication
No. 2009-004264

20
DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0007]

However, in a method of adjusting an installation position of a jig used for

25  teaching using a laser beam, a laser beam source and a component (unit) that detects the



[0007] However, in a nethod of adjusting an installation positjon of
a jig used for 25 teaching using a | aser beam a |aser beam source
and a conponent (unit) that detects the 3 |aser beamis needed, so
that there is a problemin that costs of equi pnments needed for
teaching are increased. In addition, justnent of a floodligh

posi tion Jiscr lé§‘8?ddeﬂe%’rﬁh?‘stﬂﬁééﬂ%8€°%gfl6“ thifiet qonierod caupRFals e%fﬂéﬁq em
in that a set up tine is taken before teaching is actually perforned.
5[ 0008] teaching Resripergaged. simadditione adjusiment ef@ tgoqsﬁlght pusBwmrafitke Jaser
specified on the basis of the position of the index, for exanple, a
hol e or abpamjsasidal) so fradtheted also atpreblearid thadt heetanp thnaispalodl tefore n
that positioning precision of the installation position of the jig

used for tQakiisMkdmlgeREBAREH. For exanple, in a case where it is
difficult to provide a 10positioning index, such as a hole or a

proj ecgion, forgkﬁgjesenting the center of the position of the
substrate pl ace nthe hand, a plurality of indices are provided in
t he hand, and jig having._.an index of. the center ds (o be
notatted on-t niloschuiet SispE pbenfEs R P g SR Rar SRset TR BT B e o
is a problemin that positioning precision at the installation )
posi tion Besitiereof the inges dfor granepla.chiiale) o apissHamadovidg] mobohand, thergis @
to solve the problens, the present invention provides a teaching

met hod of peobianb ot thatngbsiticnermiresision ppreanualatibn posiohovf the gigalstdfonf
teaching a transport robot which transports a transported matter with
a subst antdaghihy ishepeadicd. SPe&ampld, i dcave WHefd it id diFicaido pdvitied gh

precision, using a sinple and easy configuration. 20
10 positioning index, such as a hole or a projection, for representing the center of the
position of the substrate placed on the hand, a plurality of indices are provided in the
hand, and a jig having an index of the center needs to be installed on the basis of the
plurality of indices. Therefore, there 1s a problem in that positioning precision at the
installation position of the jig used for teaching is degraded.
15 [0009]

In order to solve the problems, the present invention provides a teaching method
of a robot and a teaching apparatus of a robot, capable of teaching a transport robot
which transports a transported matter with a substantially discoid shape, within a short
time and with high precision, using a simple and easy configuration.

20
MEANS FOR SOLVING THE PROBLEMS
[0010]
In order to solve the problems, a teaching method of a robot and a teaching

apparatus of a robot as follows are provided.

25 (1) According to an embodiment of the invention, there is provided a teaching



MEANS FOR SCOLVI NG THE PROBLEMS [ 0010] In order to solve the
probl ens, a teaching nethod of a robot and a teachi ng apparatus of a
robot as follows are provided. 25(1) According to an enbodi nent of
the invention, there is provided a teaching 4 method of a robot

whi ch ts at ted matt i th a hand t ts, t
(" anspor | BEIREE arto BUUAEHPRBIDF CHRPEHFLREIIET Ut 8 BBRLAS FOPURIAe

j1 g disposing process of disposing a positioning g at the reception
spot so afaRporedBatitretuprn e @ROTAXGCSPERN I9ES, mcii-wléfgﬂi)ﬂﬂlédhmlﬂlér
when the transported matter is placed at the reception spot; 5 and a
t eachi ng proeessd dixposiog i pgsitibenp dgdt the receptien spodso at tovitaive theasame center
abutting portion of the hand abuts the positioning jig at each of the

recept i ona5pat heandsi@as hdig: When pRItnkRe@imdtkReisianddadthe reception spot;
controller. (2) The abutting portion may use a surface

abut tiag Qxl@gféa&ﬂﬁé( ﬁocé#rozfﬁl‘é&ggéth% GRS SdsAnE wHich ﬂfﬁ?t’t%ﬁ%ﬁi@?ﬁat

whi ch the center aXis o Itioning j1g overlaps t

T ot o RIS RRT ST SRk 2SR P R ke st

di sposed at the reception spot, an index may be used which induces

the posit Pbihekgnd foap ¢dtigllgosi ti on at which the center axis of the

positioning jig and the center axis of the transported matter overlap

each ot her. 15(@) Thhebwtdog peition nsqyotss asusfadeebupgs: peripheracsurfabheof the

transported matter is received between a plurality of robots.

(5) The r pbationthyjifeat dpositerh AywlAciSEiE ¢entaoidd of the positionif@)ig herldpe g

may be subjected to an expansion and contraction nmovenent and a

turni g MpMRIERLs IMhEURRRGRAT fbferRiit (R triROfted matter is supported by the
hand.

(3) When the positioning jig is disposed at the reception spot, an index may be
used which induces the positioning jig to a position at which the center axis of the
positioning jig and the center axis of the transported matter overlap each other.

15 (4) The reception spots may be spots at which the transported matter is received
between a plurality of robots.

(5) The robot may be driven by a servo-motor.

(6) The robot may be subjected to an expansion and contraction movement and a
turning movement by a concentric biaxial motor.

20 (7) According to another aspect of the invention, there is provided a teaching
apparatus of a robot including: a robot which supports a transported matter with a hand
having an abutting surface and transports the transported matter between two or more
reception spots; an encoder which 1s connected to the robot to obtain information

regarding the robot; a controller which calculates a position of the hand on the basis of

25  the information obtained by the encoder and generates teaching data for the robot; and a



20(7) According to another aspect of the invention, there is provided
a teaching apparatus of a robot including: a robot which supports a
transported matter with a hand having an abutting surface and
transports the transported matter betwe®n two or nore reception
spots; an_encoder.which .is.connected to .the robot to obtain .

i nf or mat i BASHYYEE HE W&l‘?'r? %‘}SBB at (ETEeRPHGR FRAL SQAP W%&E‘Eﬁaﬁ’@&’nﬁf axis
position of the hand on the basis of 25the information obtained by

t he encoda¥ thgdi@ngponisd madter whert Hiedgnenoried magtier iselacsP ot the sergplon spot,
positioning jig which is disposed at the reception spot so as to have
t he sane eohah dre mxitonag jigebutsrthe sipatingshrfant bethewhrd t he transported
matter is placed at the reception spot, when the positioning jig

abuts the abutt(g)qhgwﬁoagﬁyqieat\meummn?{{g@mmﬁe robot may be a vacuum
transport robot. 5(9) At least a part of a peripheral surface of the

posi tigning ji 9%92% 1%31};?%@1”&%%{ ;xe?&:héféf Eﬁ%e??@%@si@i@ﬂin}gﬁgﬁgﬂ‘ﬁﬂe%

surface of the e ‘peri phera ace o

positioning |l t | east t hr oi nts. 10) The abuytting
Dot ace obht e S i nt ARFGuBSietieR atoihand sy e BERERARIAT o
as an abutting peripheral surface of the positioning jig. 10(11) A
proj ect i ofIFSEOL B1% nosfiopwe gratdsdstat thieg peiliee of the positioning jig,
and a recessed portion engaged with the projection portion may be
formed at a sur (18} dhefbutheg swiep vl te hapdmay be a curved sRifagk havinjeghe samge
peri pheral wall surface may be fornmed at one surface of the

posi ti oni a@vhtugs astanfbajt@gtperiphdgairsuiface e pesidornieg jigher al surface
that abuts the abutting 15surface of the hand may be fornmed at the

ot herjgurface of1} R¢r&estidn RAfiABmhy Ge fRddiaPa Suric@be RERIhHE jig, and 2
positioning jig is disposed at the reception spot, the reception spot

may be storeded ertilag ch&dded it | EJHJ o rpgﬁlog&qayblye HifePsd Rpgtebr we! !

surf ace.

reception spot.
(12) A projecting peripheral wall surface may be formed at one surface of the
positioning jig, a projecting portion having a peripheral surface that abuts the abutting
15  surface of the hand may be formed at the other surface of the positioning jig, and in a
state where the positioning jig is disposed at the reception spot, the reception spot may be

stored in the recessed portion provided by the peripheral wall surface.

EFFECTS OF INVENTION
20 [0011]

According to the teaching method of a robot and the teaching apparatus of a
robot according to the aspects of the invention, a driving program of a robot which can
transport a transported matter accurately and without error can be generated.

[0012]

25 Moreover, during such teaching, even though a method which involves time and

1



EFFECTS OF | NVENTI ON 20[ 0011] According to the teaching nethod
of a robot and the teaching apparatus of a robot according to the
aspects of the invention, a driving program of a robot which can
transport a transported matter accuratély and wi thout error can be
generated, [0012] 25Moreover, during such teaching, even though a
met hod whifoRT FUcHGE (Esposingan Hidex represapite e slopaosigpa pbiedgndat fiadex
representing the stop position of the hand at the reception position
usi ng | asegcepiamsa®ni usingiaser béansed inthe iehtedotrt wsetiysedybyoerly disposing
di sposing the positioning jig at the reception spot, the positioning
jig can beiegmsitiopingiit alhedcqiion Reotc BrtpeLitiohing g caf6e PAdIgNNSAR. at The
BRI EF DESCRI PTION OF THE DRAWNGS [0013] FIG 1 is a plan view

show ng acgdtéﬁftﬁ@&t%@%%bpn exanpl e of a transport robot. FIG 2A
is a side view show an operation of the transport robot. 10FI G 2B

s a p#an vi ew showi ng an operation of the transport robot. FIG 2C
Is a plan view show ng an operation of the transport robot.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]
FIG. 1 is a plan view showing a first configuration example of a transport robot.
FIG. 2A is a side view showing an operation of the transport robot.
10 FIG. 2B is a plan view showing an operation of the transport robot.
FIG. 2C is a plan view showing an operation of the transport robot.
FIG. 3 is an enlarged plan view showing a hand included in the robot.
FIG. 4 1s a cross-sectional view showing a state where a positioning jig is
disposed at a reception spot.
15 FIG. 5A is an explanatory view showing a teaching method of a robot according
to a first embodiment of the invention.
FIG 5B is a cross-sectional view taken along the center line of FIG. 5A.
FIG. 5C is an explanatory view showing the teaching method of a robot
according to the same embodiment,
20 FIG. 5D is an explanatory view showing the teaching method of a robot
according to the same embodiment,
FIG. 6 is a plan view showing a configuration example of a teaching method of a
robot according to a second embodiment of the invention.
FIG. 7 is a plan view showing a configuration example of a teaching method of a

25  robot according to a third embodiment of the invention.



FIG 3 is an enlarged plan view showing a hand included in the robot.
FIG 4 is a cross-sectional view show ng a state where a positioning
jig is disposed at a reception spot. 15FIG 5A is an explanatory view
showi ng a teaching nethod of a robot actording to a first enbodi nent
of the inventi on FIG 5B is a cross-sectional view taken al ong
the center IinefBi 8¢y isa phm viey showingasonfigartipneasis ol earrpmetigd of
the teaching nethod of a robot according to the sane enbodi nent.

20FI G 5Dairgbcdacexging hat druthwingwdghentiofithetiheentioachi ng net hod of a

robot according to the sane enbodi nent. FIG 6 is a plan view
show ng a confi gL 8B i9A ceosa¥pdtdnel viewbeathigag net hod of a robot
according to a second enbodi nent of the invention. FIG 7

is a plan view pf9uiang aqalﬁqaéwgw@ihggr&gﬁ@mﬂi&} aiaﬁgﬂé @P&Qh&ﬂné@&a&%ﬁ of

of a 25robot according to a third e I nvent1 on.

FI G 85A i %rgbol%l Ore{mg %%%WGP% ?“ﬁ‘%ﬂ?{ﬁ‘léé%l’&ﬁn exanple of a teachl ng

nmet hod™ of i'ng PYent of the invention.

FI G SBlsacr ectional view of FLG FIG9A is a
pl an vi ew showi ﬁf&‘f&%daﬁﬁrcg%aﬁa%tioa ‘69(‘59{51553% a teachi ng method of 5a
robot according to a fifth enbodi nent of the invention. FIG 9B is a
cross-sect i onal FIg é(&/lm ciopEEsecgpnal view shoviings canfigusatipnexewplesdetteaphalg
vi ew showi ng a configuration exanple of a teaching nmethod of a robot

accor di ngntethced cfiaxbdbotenbedingent sixth éheodimesindfltbinvention. FIG 11
is a plan view showi ng a second configuration exanple of a robot to

10W|m Cg the teapfis ngid®pRALiRN sRWIRDSecBhd bhT dunMRMxaMp AT akBbot to
applie
10 which the teaching method of a robot of the invention can be applied.

FIG. 12 is a plan view showing a third configuration example of a robot to which

the teaching method of a robot of the invention can be applied.

DETAILED DESCRIPTION OF THE EMBODIMENTS
15 [0014]

Hereinafter, a teaching method of a transport robot and a teaching apparatus of a
robot according to embodiments of the invention will be described on the basis of the
drawings. In addition, the embodiments are examples for better understanding of the
essentials of the invention and do not limit the invention unless otherwise indicated. In

20  addition, the drawings in the following description may enlarge parts that are main
portions to be shown for ease of understanding of the features of the invention, and are
not limited to the same dimension ratios of the components as in practice.

[0015]

FIG. 1 is a plan view showing a first configuration example of a vacuum

25  apparatus having a transport robot which performs teaching.



FIG 12 is a plan view showng a third configuration exanple of a
robot to which the teaching nethod of a robot of the invention can be
appl i ed. DETAI LED DESCRI PTI ON OF THE EMBODI MENTS 15[ 0014]

Hereinafter, a teaching nethod of a trahsport robot and a teaching

apparatus of a robot. according to enbodiments of the invention wll
be described on®tRetiAdMeiyPE HeCreARPAGEs 10hag @dsapsnewt chapber 11, and a
enbodi nents are exanples for better understanding of the essentials

of the i niranspodrrobetd0de disposefliimilte ttanepdriehentbien bl . uriltessanspdrerokios 20
indicated. In 20addition, the drawings in the follow ng description

nmay enl ar gangpakis Sfot Baimps,a substantROtdiRER dubstite $510Wjedtd to@aAER ANt in
under st andi ng of the features of the invention, and are not limted

to the sapg WicORASHHRtu@ihOS of the conponents as in practice. [0015]
FIG 1 is a plan view showing a first configuration exanple of a

vacuu 25apparaLdb's1 aving a transport robot which perforns teaching.
8 A multi-chanber P pe vacuum apparatus 10 has a transport chanber
11, and a transport robpt s di sposed . in_the transgort chanber 11.

2Q i

The transport roB&ieBEoP A s rasPaTbFhamberb] & Carrysifisaammperi 1 p garry-out
di scoid substrate 15 subjected to a treatnment in the vacuum appar at us
10. 5[ 001e6hamber 13, armfin pluralifieef tptaement shambess { #ad$pokdc, unhifidare ¢annegted.
carry-in chanber 12, a carry-out chanber 13, and a plurality of
t r eat nent Thhaulizante 154ehici iy trandportaindatiot dambenoeaheaiveeh thEkBambers 11 to
substrate 15 which is a transported matter can be noved between the
chanbers 11 ah@®143toad blABe trnshdfl rfdotbhe transport robot 20. 10[0017]

10 [0017]

FIG. 2A is a side view of the transport robot 20.  FIGS. 2B and 2C are plan
views of the transport chamber 11 seen down from the ceiling side. The transport robot
20 has a rotating shaft 30, first and second active arms 21a and 21b, first and second
driven arms 22a and 22b, a hand 23, and an up-and-down movement device 24.

15 [0018]

The rotating shaft 30 includes an outer cylinder 30a and an inner cylinder 30b
disposed inside the outer cylinder 30a. The outer cylinder 30a and the inner cylinder
30b are connected to a concentric biaxial motor 25 and can be independently rotated
about the same rotational axis line P. In addition, as shown in FIG. 2C, an encoder 26

20  described later is connected to the concentric biaxial motor 25. The encoder 26 detects
the movements of the active arms 21a and 21b or the driven arms 22a and 22b during
robot teaching, for example, the detects strokes or angles of the arms.

The up-and-down movement device 24 moves up and down movable parts such

as the active arms 21a and 21b, the driven arms 22a and 22b, and the hand 23 along the

25  height direction h (FIG, 2A).



FIG 2A is a side view of the transport robot 20. FIGS. 2B and 2C are
pl an views of the transport chanber 11 seen down fromthe ceiling
side. The transport robot 20 has a rotating shaft 30, first and
second active arnms 2la and 21b, first ahd second driven arns 22a and
22b, a hand 23, and an up-and-down novenent device 24. 15[0018]

The rotating shB4980 includes an outer cylinder 30a and an i nner
cylinder 30b di sposed inside the outer cylinder 30a. The outer

cyli nder 30a anfnthétherfirerandyskcondect: @Odmar2d a end A #ls isditketido theaameregtindes
bi axi al motor 25 and can be independently rotated about the sane

rot at i onaBogadthkiofier BherdoT iRfgdd toGhe inasr SMAWeT 308. FifGhiZémbRiimenCod st
26 20described later is connected to the concentric biaxial notor 25.

The encodﬁtm%ﬁanqtezl%gt Axdd ¥ (DYREPL Qhidef 3daNg AL t%gq%natstfve%tﬁ 2’31’6‘1? Atk

or the driven arns 22a an ring robot teaching, for exanple

rovemeht  HUECRS BBl 0, T %rgegm&?—%mﬁ% eatanel G

arnms 2la and 21b, the driven arns_22a and_22b, and the hand 23 al ong
the 25hei §iffrentiead pogionnof e &rstang second pefiyegyms 21a and Hputodre ablidoftymst
and second active arns 2la and 21b is fixed to the outer cylinder 30a
and t he otdspectivalyr e & thiserfibodementp thelfast duiven any PEnierttad@id. to tre frdritsnd
enbodi ment, the first active arm2la is fixed to the outer cylinder

30a, and pbeioaeftrdilridtive afi 01 2{bd #ld toxed, bnd Melsbntd @AeEn b PIWIRS
30b. The first and second driven arns 22a and 22b are attached to the

front endapohbd &he Hont BRI fdrfish ofRE sSRAQBEIACINA bAL TR aBikRo A, 21D to
be able to turn respectively. In this enbodinent, the first driven

arm2ga is attaﬁﬂﬁg to the front end portion of the first active arm
2la to be able L and the second driven arm 22b is attached to

the front end p of . t second ive to be able .to

turn. 10[0020]  Ihe ro%mﬂf@ﬂ&ﬁ?ét mc@ﬁaﬁmﬁ fodhitae o TR SRR 5o
that the rotational axis |line is vertical, and the first and second
active ar Hertioalaangfhe firg ané aeqoné agtivestrma Adia arck livandrthe &rst andraccondi
22b are disposed horizontally. Therefore, the first and second active
arns arms 22a and 22b are disposed horizontally. Therefore, the first and second active arms

2la and 21b and the first and second driven arms 22a and 22b can be moved on a
15  horizontal plane.

[0021]

First and second turning axis lines Qa and Qb are turning centers of the first and
second driven arms 22a and 22b with respect to the first and second active arms 21a and
21b respectively. The distance between the first turning axis line Qa and the rotational

20 axis line P is equal fo the distance between the second turning axis line Qb and the
rotational axis line P.

[0022]

With the configuration as described above, the hand 23 that supports the
substrate 15 is able to rotate about the rotational axis line P, and is able to move

25  horizontally along the direction k (the horizontal movement direction of the hand) shown



2la and 21b and the first and second driven arnms 22a and 22b can be
noved on a 15horizontal plane. [0021] ‘ First and second turning
axis lines Qa and Qb are turning centers of the first and second
driven arnms 22a and 22b with respect td0the first and second active

arns 2la and 21b respectivel di st ance between the first
Furni o Rl BIG. 2R Bhechshev b 289 GFariionh TBEICS PEeNa ¢ hekind 23 o

the di stance between the second turning axis line Qo and the
r ot at i onahomzdngallyimevep in p@gRetjon away fromtherrotatiena amisilipgrPaeri honizertally
descri bed above, the hand 23 that supports the substrate 15 is able

t 0 rot at enmivedin 4 diecctioh approavhingthi Sothfidial kxis dnelPi Snedakdéticnptheded 25 can
hori zontal ly along the direction k (the horizontal novenent direction

of the hag slhm%@&wané@owaﬁhgm&% tRfkctidhh H@épéﬂmrhatﬁehﬁrﬁbﬁt@ptl on

k in FIGS. 2B and 2C, the hand 23 orlzontal anes in a direction

away fgomyl e 9 %éﬂ -% A%k dv%%e t Qyiddodl 2qaL Al ﬁ{eHE ls%b%t
ero i ne In t'he

direction appr oa I onal axIs

hand 23 can be ve a wn al o helght dlre on h

per pendi cTICXF 1 SDEHEHES Orilgﬁfifn S "g‘ﬁm%‘if t RESRTFInghy fshstrate 15
novenent device 24. That is, the hand 23 is able to nove in 3D
d|rectlon?hﬁﬁ1X¥Zﬁnﬁxﬁ$éﬁ@¥@?ﬁﬂﬂ%ﬁneﬁwkﬁ%ﬂyh@wgﬁdhﬂghwnbmﬁél§Ub%m¥hte
15 which is a transported nmatter can be noved freely between the
chanmber s 14atool483sa@ndGldp to 14d (see FIG 1) [0023] 10FIG 3 is an
enl arged plan view showi ng the hand 23 according to a first exanple,
whi ch supports fgpespubstrate 15. In the hand 23, a fork 27 which
nounts the substrate 15, and a support end 28

10 FIG. 3 is an enlarged plan view showing the hand 23 according to a first
example, which supports the substrate 15.

In the hand 23, a fork 27 which mounts the substrate 15, and a support end 28
are formed, in which the support end 28 is formed to have the same curvature as the
peripheral surface of the substrate 15 and abuts the peripheral edge of the substrate 15

15  when the substrate 15 is supported. In this embodiment, the shape of the support end 28
can be formed to correspond to the shape of the supported substrate 15. In addition, an
abutting portion 29 is formed in the vicinity of the center of the fork 27. The abutting
portion 29 may be configured to have, for example, a surface with the same curvature as
that of the peripheral surface of a substantially discoid positioning jig 41 which is used

20 during robot teaching described later. In this embodiment, the shape of the abutting
portion 29 can be formed to correspond to the peripheral surface shape of the positioning
jig4l.

[0024]

FIG. 4 is a side cross-sectional view showing a state where the positioning jig 41

25 1s disposed at a reception spot and shows an example of the positioning jig 41 used when



are formed, in which the support end 28 is fornmed to have the sane
curvature as the peripheral surface of the substrate 15 and abuts the
peri pheral edge of the substrate 15 15 when the substrate 15 is
supported. In this enbodi nent, the shapé of the support end 28 can be
formed to correspond to_the shape of.  the supported substrate 15, In
addi t i on, TRt kBehing Hplormedn i nositiogingdiesiHh veedkwienticashing igmeifaemed
center of the fork 27. The abutting portion 29 may be configured to
have, f or aexestplled at.afos exdngde aplutalityhd recoption sporathereinadier, tréfatredfo 4she
peri pheral surface of a substantially discoid positioning jig 41

whi ch is ptagsh) 2dtbckivg thiedubbtrdte 88 hihiv isle B@hipoedd hatter . The pobitisning jig
enbodi nent, the shape of the abutting portion 29 can be forned to

. ' ne. i o AL
correspongdy §Sqng<ﬂeﬁ({j}% r f&P @%&?ﬁsle,zabl{jlﬁgﬁca? R hind ﬂ%aqoﬂwéitfdnwglebﬁ&

[ 0024] Side cross-section I ew show ng a
state er. itdoning jli 1 25is disposed at a reception spot
and s h%mws Elgcr]]éxgg %%%ﬁ%edoa? %%Eh%n{&r) gi 0tzlriaoS H?ﬁ%e (,%ngfﬂ fuﬁgcggi when 11 robot
teaching is per&g&gfd. The positioning jigs 41 used when teaching is
performed are i led at, for exanple, a plurality of reception
spots (hereinafter, referred to as stages) that receive the substrate
15 which is a thmaddpion whenthetpesitioning jigadiis installad on agtage S én adwdace
from for exanple, a cylindrical nmenber and has a positioning

pr oj ect i oduriig rotdetpaching, dicngedit@hineji £leistisstalEdad tieat ghergoaition{nzgirdjection
surface). [0025] I n addi tion, when the positioning jig 41 is

i nst al | ed(infexy 43t PBSertell ihid ALYRBEEpFHIbE (8ddx9 B KornRAGR tHeGbenteP BY the stage
positioning jig 41 is installed so that the positioning projection

(1 ndexy 4§1,it§atitiﬂzﬁés %&%riS%E%r{aﬁg$§§% étﬁﬁ:&hité)ﬂ ﬁfic@%e)é%&cﬁdig A d at

the center o age I'S, e center wher e
caci 1y 1 nevdnonite B 7F R uf GHB S Rls on S BRI ReS Bkt Bhe o Tl e
FSSIZESi oni S((‘):]sigici)nglng4 jlig t4(1) tcl)3 ‘t?e z?lligingg %vciithvﬂltg Qerftg'es (():fetlnlg Strages 510.f the stage 51.
[0026]
Next, the teaching method of a robot using the transport robot having the
15  configuration as described above will be described.
In use of the transport robot, the hand 23 needs to be accurately induced to a
reception position (mount position) of the substrate 15 in each of the chambers 11 to 13
and 14a to 14d of the vacuum apparatus 10. For example, an acceptable installation
error of the substrate 15 at the reception position is equal to or less than £1 mm, and
20  preferably, is equal to or less than £0.2 mm.
[0027]
With regard to the acceptable installation error, when the substrate 15 is received
by the hand 23 via an intermediate chamber, it is not preferable to generate dust as the

hand 23 and the substrate 15 come into contact with each other at an unexpected point.

25  For example, when a deviation of equal to or more than £1.5 mm occurs, there is a



Next, the teaching nethod of a robot using the transport robot having
t he 15configuration as described above will be described. In
use of the transport robot, the hand 23 needs to be accurately

i nduced to a reception position (nount 1position) of the substrate 15
in each of the chanmbers 11 ta .13 and 14a to. 14d of fhe vacuum.

appar at us CHRETFG e RARYdicegh B BR  Sor RugAModoRbR Wil O ToTivhe
substrate 15 at the reception position is equal to or less than 1 mm
and 20 pr ep@ioawi fhe hagd @duaOntthe efhen kagd, whemthe s@prmesitipn pregision of the kyndh
regard to the acceptable installation error, when the substrate 15 is
recei ved BYidH®1hamnd i3 préfarable thatley dceehtatie irshaiation errdrtbel egualab or less
preferable to generate dust as the hand 23 and the substrate 15 cone
into cont My ltm.rrrach ot her at an unexpected point. 25 For exanpl e,
when a devi ation of equal to or nore than 1.5 nmoccurs, there is a
12 congcern of tg% glde surface of the substrate 15 comng into

contact with th 6 i pheral portion of the hand 23. On the other
hand, when the stop position precision of the hand 23 is 0.15 mm it
i s preferabl e tfathe efherheadpvhen e substratel latis placed atqositenseether thamther

| ess than 0.2 mm 5[ 0028] On the other hand, when the

subst r at eirtérniediap dmatbeqtin posdetwhans thetshiestratenEnis} foe examse, madtiswidc
chanber, in a case where the substrate 15 is, for exanple, a discoid

subst r at e selfstr3R@&FI0D Al ahdhediARESST el Rt fhRCEHRR 1RSI mBNUAKN e 294
mnm when the discoid substrate is deviated by 3 mmor greater, the

surface Ofisbhf st iOTbAM:A §BYfH o(?fgré]aQer}tﬂgts;lglﬁz?c%S)f?ﬁsle %@;@é@ﬂé R

thus a treatnment suc or mat i-on or orne

to the, el ectrostatic chuck. en wrap-around.formati.on of a filmis
ot - a1 owdh 457 1tk el g Pt BB R BRCPR A il FeTRal OB o el oot £ ot o
15, the acceptabhle installation error is required to be in the_range

of an accBgfemicd evastodhe slerostatioduclys When wxampound rmation ofra filsg i not

15[ 0029]
allowed for the side surface or the rear surface of the substrate 15, the acceptable

installation error is required to be in the range of an acceptable installation error of, for
example, £0.5 mm or less.
15 [0029]

Therefore, previously to the operation of the transport robot, first, a worker
referred to a “teaching man” actually moves the hand 23 in a desired operation, and the
movement is detected by the encoder 26, thereby generating an operation program (robot
teaching). That is, the position of the hand is calculated and teaching data for the robot

20  is generated, for example, by a controller, on the basis of information obtained by the
encoder 26.

[0030]

FIGS. 5A, 5C, and 5D are explanatory view showing the teaching method of a
robot according to the first embodiment in stages.

25 As shown in FIG. 5A, when teaching of the transport robot is performed, first,



Therefore, previously to the operation of the transport robot, first,
a worker referred to a "teaching man" actually noves the hand 23 in a
desired operation, and the novenent is detected by the encoder 26,
t hereby generating an operation progra#d(robot teaching). That is,

the positioon of the hand.is cal cul.ated and teachi data for the
Fobot 201 begutspiiay ienid moeliRpme s T arconeial il e Creshen of
informati on obtained by the encoder 26. [0030] FIGS. 5A, 5C
and 5D ar &axpilapht-ofywhichshesyvboiraies arhecceiad by thy waspotrabbt & jidbot
according to the first enbodi nent in stages. 25As shown in FIG 5A
when t eacHisposingd probess).r ansport robot is perforned, first, 13 the
substantially discoid positioning jigs 41 are installed on all the
stages (receptimpsgpots) 51, 51 ... to which the substrates are
received by the transport robot (a jig disposing process). [0031]

SDur g 1o | AR G G0BL LA AALIR [0 e SDOMT k] G 50

the positioning jiI e positioning

proj ection (Jndex). .is inserted into.the recessed,.portign 52 r.med
D%l he coRriioreee AR Braliafin B ddboiloltad SORARE ARE 2T BRal s
where the substrate Egﬁglaced. Accordiqgt%: t he gositLoning jig 41
can be eaffiergeessedinartiond Lformpgattha genteytS alghe page b hdhatdn g contes B afitee
positioning jig 41 is aligned with the 10center S of the stage 51.

[ 0032] area whisendhe sufstrete 1$ placeh c ddeprd@ely, skeepdit@niQ)g # 5 caeie dasily
recording state, the hand 23 is actually noved toward the stage 51
(see FI G insfa)led bh tiaddigei o thdiehdeenttr I fitke pRratinigdiisl ishdignddwith the

positioning jig 41 disposed on the
10 center S of the stage 51.
[0032]
Next, after the encoder 26 (see FIG. 2C) is set to a recording state, the hand 23 is
actually moved toward the stage 51 (see FIG. 5C).
In addition, the hand 23 is inserted so that the positioning jig 41 disposed on the

15  stage 51 is nipped by the fork 27 of the hand 23. In addition, the hand 23 is moved to a
position at which a peripheral surface 41a of the positioning jig 41 abuts the abutting
portion 29 of the hand 23, and this position in the abutting state is recorded as a stop
position (reception position) of the hand 23 at the stage 51 (a teaching process).

[0033]

20 Here, the center axis T of the positioning jig 41 is disposed to be the same as the
center axis of the substrate 15 when the substrate 15 is placed on the stage 51. In
addition, the hand 23 is moved to the position at which the abutting portion 29 made of a
curved surface with the same axis as the center axis W of the substrate 15 when the

substrate 15 is supported by the hand 23 abuts the peripheral surface 41a of the

25  positioning jig 41, and this position is recorded as the stop position of the hand 23 at the



15stage 51 is nipped by the fork 27 of the hand 23. In addition, the
hand 23 is noved to a position at which a peripheral surface 4la of
the positioning jig 41 abuts the abutting portion 29 of the hand 23,
and this position in the abutting staté4is recorded as a stop
position (reception paositi of the hand 23 aj_the stage 51 (a

t eachi ng %%%gﬁéy thyt @GQB?SS%%@@HSP%t SHPSRUGL (o the Sgrighag e Mo 51
positioning jig 41 is disposed to be the sane as the center axis of
t he subst premuzatals apdhatthpnecrsgbst rate 15 is placed on the stage 51. In
addition, the hand 23 is noved to the position at which the abutting
portion 29 nmadeThidt g tiwened asigrof deepositiohiniglj= is divposedits bathetsamecemeer
axis Wof the substrate 15 when the substrate 15 is supported by the

hand 23 apxkit §s tHeQraR§ydriRl @fiater SHEA BeQrahdpbrRtl nidiRr A3 bt @RiIr8@pliddsgbl.
and this position is recorded as the stop position of the hand 23 at

t he S - t b i t :
15 to T he LR i o MRl jd ot (BRSARlfonof WAL A didd forlh b ELE
That is, the center.axis of the sitioning jig,is disposed.to. be the
same cont BF R BAYITEILS SAREHS AL B SHRIET BH WHER e RETIRAR J Eol
matter is placed at the reception spot. 5In addition, as the hand.is
noved to SHwopedby therhaand abips the neipherslLuriage obibe ppetoniagdegnd higposition
surface having the sane axis as the center axis when the transported
mat t er i sissagpded asdhbyecepteonhzusdicalditls: hidnd, pdunviph ercgrams of flegebafcapdpées
positioning jig and this position is recorded as the reception
position ef triﬂ%ﬁoﬂﬁﬁgtﬂhe Rardpoivédgatiir ag trbepler bhiBe FedkpliorcadabtcRradly and

transporting the transported matter to the center of the reception
spot ﬁycu&@hg&%xﬁygm;gghégﬁg&lerror can be generated. [0034]

[0034]

Moreover, during such teaching, even though a method which involves time and
labor such as disposing an index representing the stop position of the hand 23 at the
reception position using laser beams as in the related art is not used, by only installing

15  the positioning projection 42 formed in the positioning jig 41 to be engaged with the
recessed portion 52 formed at the center of the stage 51, the positioning jig 41 can be
easily installed at the center of the stage 51.

[0035]

Thereafter, simultaneously, by moving the hand 23 to the plurality of stages

20 (reception stops) 51, 51, ... in a desired operation, and then recording the position at
which the abutting portion 29 of the hand 23 at each of the stages 51 abuts the peripheral
surface 41a of the positioning jig 41 as the stop position, teaching of the transport robot
20 can be performed easily within a short time.

[0036]

25 In addition, the abutting surface of the abutting portion 29 which abuts the



Mor eover, during such teaching, even though a nmethod which invol ves
time and | abor such as disposing an index representing the stop
position of the hand 23 at the reception position using |aser beans
as in the related art is not used, by dAly installing 15the

positioning.projection 42 formed in th Si tioni [ig 41 to be
engaged whtiiboHbe L s nstieti iy o Suved slidire dpv Pld dabestregr i i the
stage 51, the positioning jig 41 can be easily installed at the
center of PepRherdl gydacstlapfgmmositioaingdra Yy, For pxampinas shown ipblGéiamg
the hand 23 to the plurality of stages 20(reception stops) 51, 51,

... in a degtingportipei72of ehandhldmial b forewdrsdiantp atiwe op dwi fieripheral suface h
the abutting portion 29 of the hand 23 at each of the stages 51 abuts
t he peri phed af the siifse@6adhl aisedid bbeltipiss {)i'g@fmiim@alle'tlgmllﬂe ﬁs%ddil@ceﬁﬁ@pspot)
position, teaching of the transport robot 20 can be perforned easily

Wi thinsa shefd af 3 PEints[[408G83. 25/ n addition, the abutting surface of
the abutting portion 29 which abuts the 15 positioning jig 41 is not

necessarily a cg&gﬁp surface having the sane curvature as the
peri pheral surface'4la of the positioning jig 41. For exanple, as
shown in FIG 6 abutting portion 72 of a hand 71 may_ be fornmed so

as to abut on t weaadagmnp%rp& N diget 143 Rotgrecessarily sandhifal- a) of e3aapls; d
positioning jig 41 installed on the stage (reception spot) 5at |east
at 3 poi nesstewntip FEG. 7, tloodmpe of the positipniagl iz 70 oray herfermpeksa thatrhotlyside g
41 is not necessarily cylindrical. For exanple, as shown in FIG 7,
t he shapeswufaceharefins sitrfanas 7oy griddrofh anbyeabsurfaoenidhs msétiah dheétionsb de:
surfaces are flat surfaces 75a and front and rear surfaces in the
i nser 1 onhgid Brfob@RubvRd sifaces 75b.  Accordingly, deviation when the positioning jig 75
1s inserted into the hand 76 is reduced and insertion of the positioning jig 75 during
teaching becomes easy.
[0038]
The method of installing the positioning jig on the stage is not limited to the

15  engagement of the projection and the recessed portion as described above. For example,
as shown in FIGS. 8A and 8B, the shape of a positioning jig 81 may be configured of an
upper portion body 81a which abuts (is engaged with) a hand 83 included in the robot
and a lower portion body 81b engaged with a stage 82.

[0039]

20 In this configuration, when the positioning jig 81 is disposed on the stage 82
during teaching, by only covering the stage 82 with the lower portion body 81b, the
positioning jig 81 can be accurately disposed at the center of the stage 82. In addition,
since the stage 82 does not need to be provided with a hole (opening) or the like, the

teaching method of a robot of the invention can be applied to a transport robot which is

25  difficult to be newly provided with an opening, such as an existing stage.



10 hand 76 form curved surfaces 75b. Accordingly, deviation when the,
positioning jig 75 is inserted into the hand 76 is reduced and )
insertion of the positioning jig 75 during teaching becones easy.

[ 0038] The nethod of installing the podftioning jig on the stage is
not limted to the l15engagenent of the projection and the recessed
portion as desck%8H above. For exanple, as shown in FIGS. 8A and 8B
the shape of a positioning jig 81 may be configured of an upper
portion body 81k additodn, fdyexampliesassshgwyen FIGS.1DA endfhdhgshapeof aded i n
the robot and a | ower portion body 81b engaged with a stage 82.

[ 0039] 20puositibrisg igndi giay dkifemmedvibdavd it spefaddsil0n dlgaink@ b paitially cutting
di sposed on the stage 82 during teaching, by only covering the stage

82 wi th tBeitRWaId dABEd theRiQB¥rbR thd 18 sBFSIE 101 R shthlBdihaR heFidih
accurately disposed at the center of the stage 82. In addition, since

t he stage t . . provided wii-h a hol ni.nNg). or
the 1o, of e REELAL a8 Rib I dR-BbP AT B oiilafl Piafiol SRR R e
applied t ansport. rohot whjch is 25difficult to be newy..

OFOvi ded. il GO BEBRTh g e ReStiof mdfs BPfiHees Brseiion fse R o of the
In addition, for exanple, as shown in FIGS. 9A and 9B, the shape of a
posi ti oni fi§ cpn be poYented; be formed to have flat surfaces 10la obt ai ned
by partially cutting a circle, and cause the wi dth between the fl at
surfaces 10la t[@®04&] smaller than the width

In addition, as shown in FIG. 10, a structure in which an index 87 which induces
10 apositioning jig 86 is provided at the periphery of a stage 85, and the positioning jig 86
is disposed on the stage 85 to be engaged with the index 87 may be employed.
[0042]
When the positioning jig is installed, in order to teach the hand by being abut
from a plurality of different angles, it may fix the positioning jig using a fixing member
15 suchasascrew. Accordingly, deviation of a recording position in a pressing direction
when the hand is pressed due to rattling between the positioning jig and the installation
position can be prevented.
[0043]
Moreover, it is preferable to form the positioning jig so that the position of the
20 head portion of the positioning jig is at a height flush with the position of the upper
surface of the hand when the hand is pressed against the positioning jig. Accordingly,
even when there is no margin in the height of the reception position, the invention can be
applied.
[0044]

25 A robot to which the teaching method of a robot according to the embodiment of



50f the hand 103. Accordingly, friction when the positioning jig 101
is inserted into the hand 103 is reduced, so that a reduction in the
positioning precision due to attrition of the jig can be prevented.
[ 0041] In addition, as showh in FIG 10, a structure in

whi ch an i,ndex 87 which indyces 10a positioni jig 86 is provided at
the peri pHEHVEion cap Beaprdise Im}%ﬂﬂ&eﬁa‘ammﬁﬂﬁﬁaﬁg&]@e %lfﬁsgpaalpgﬁla%lam
on the stage 85 to be engaged with the index 87 may be enpl oyed.

[ 0042] FIG 1. When exameplpds ishowmimplG iL b theinvarficn daade approprigtely used for
teach the hand by being abut froma plurality of different angles, it
may fix tacliogiof & annspgrtjrolept @9iwidclahdsi twiorhgndedtaamd 92b dispodedas ba
screw. Accordingly, deviation of a recording position in a pressing

di recti ongyh@BtrichEwiiRRepéd 4 SR 81l Baft 8Y tab tRGchRE Ween the
positioning jig and the installation position can be prevented.

[0043]5Nbreoverﬂmhg]is preferable to formthe positioning jig so that
the position of the 20head portion of the positioning jigis at a

hei ght flush wijh e ppsition of the u urface of the hand whe
the hand 15 pr ebCsiRghRR skatnis trabPrRaR ity 12 e TRGebhuriig raa ey
when there is no margin in the height of the reception position, the
i nvent i onugsdfonisagppg platrarspei zqbot %9 having two hands 98a and §7b that transport

transported matters (substrates) between two vacuum apparatuses 95 and 96 and
reception chambers 97 provided therebetween.

10 In the foregoing description, the substantially discoid substrate is described as
the transported matter. However, the invention is not limited thereto, and a

quadrangular substrate may also be transported.

INDUSTRIAL APPLICABILITY
15 [0046]
According to the teaching method of a robot according to the embodiment of the

invention, a transported matter can be transported accurately and without error.

DESCRIPTION OF THE REFERENCE SYMBOLS
20 [0047]
10 transport robot (robot)
15 substrate (transported matter)
23 hand
29 abutting portion

25 41 positioning jig



the invention can be applied is not limted to the robot having the
configuration shown in FIG 1. For exanple, as shown in FIG 11, the
i nvention can be appropriately used for teaching of a transport robot
90 which has two hands 92a and 92b di sp®sed to be symetrical with
respect to a S|§gle anabIe shaft 91 as the center. 5[0045] In
addi tion, for exhnpl eSt8edTRBRAN SPRYUFI G 12, the invention can be
appropriately used for teaching of a transport robot 99 having two
hands 98a and 87b that transport transported matters (substrates)

bet ween two vacuum apparatuses 95 and 96 and reception chanbers 97
provi ded therebetvveen. 10l n the foregoing description, the
substantially discoid substrate is described as the transported
matter. However, the invention is not Iimted thereto, and a

guadr angul ar substrate nay al so be transported. | NDUSTRI AL
APPLI CABI LI TY 15[ 0046] According to the teaching nethod of a
robot according to the enbodi nent of the invention, a transported
matter can be transported accurately and w thout error. DESCRI PTI ON
OF THE REFERENCE SYMBOLS 20[ 0047] 10transport robot (robot)
15substrate (transported matter) 23hand 29abutting portion
2541positioning jig



S51lstage (reception spot) 19 CLAI M5 1. A teaching nethod of
a robot which supports a transported matter with a hand and
transports the transported matter between two or nore reception
spots, the 5 teaching nethod of robot ¢®nprising: a jig disposing
process of disposing a positioning jig at the reception spot so as to
have the sane center axis as the traﬁgﬁgwﬁed matter when the
transported matter is placed at the reception spot; and a
t eachi ng process of noving the hand to a position at which an
abutting portion 100of the hand abuts the positioning jig at each of
the reception spotA tebingeaehohef 4 lobotfolsich swppoeth attatsgoaied niabtepwith a
controller. 2. The teaching nethod of a robot according to

claim 1, WA SidtrdnBsoratts rhGoRA! fh @8 HésREnaws Wt hReerbutidn Potsthe
peri pheral surface of the positioning jig at a position at 15which

the cepte q ifioni.ng jig overlaps the center axis of
4) Eea?l%ﬁg% m%;ta}}otdrb% r% 1 c&tnﬁgblpg.a

the transpo ter n nsported nmatter is supported by
t he hand. 3... The teachin? met hod of .a r.obat according to, claim

1 or 2, wherei n?JGABROYRSPIPSETSAT JFPASING f gosidoning Jg abifie gceptign spot so as
reception spot, an index is used which induces the 20positioning jig
to a posi tqkayeshe sphiectenten axis apthertragsposted matise whers theitnspagtef imatights ¢ he
center axis of the transported matter overlap each other.
4. The t epheda thetehedionfspat; pobot according to any one of clains 1 to
3, wherein the reception spots are spots at which the transported
matter is receiyggchifs PRRBsseIIndWin @k hhnd ©fa RSt which an abutting portion
10  ofthe hand abuts the positioning jig at each of the reception spots and teaching the

position of the hand to a controller.

2. The teaching method of a robot according to claim 1, wherein the abutting
portion uses a surface abutting a peripheral surface of the positioning jig at a position at
15 which the center axis of the positioning jig overlaps the center axis of the transported

matter when the transported matter is supported by the hand.

3. The teaching method of a robot according to claim 1 or 2, wherein, when
the positioning jig is disposed at the reception spot, an index is used which induces the
20  positioning jig to a position at which the center axis of the positioning jig and the center

axis of the transported matter overlap each other.

4. The teaching method of a robot according to any one of claims 1 to 3,
wherein the reception spots are spots at which the transported matter is received between

25  aplurality of robots.



20 5. The teaching nethod of a robot according to any one of
claims 1 to 4, wherein the robot is driven by a servo-notor. 56. The
teachi ng nmethod of a robot according to any one of clains 1 to 5,
wherein the robot is subjected to an eXpansi on and contraction
novenent and a turning novenent by a concentric biaxial notor. 7. A
t eachi ng apparatus of a robot conprising: 10a robot which supports a
transported matter with a hand having an abutting surface and
transports the frahbpisaching methodof beohas eecordiog by anyoens afsbaaps il dn4,
spots; an encoder which is connected to the robot to obtain

i nf or mat i evhereigthicdoing i Mévehdyad serd-gdtrr ol | er which cal cul ates a
position of the hand on the basis of the 15i nformation obtai ned by

t he encoder and generates teaching data for the robot; and a
positioning jig which is disposed at the reception spot so as to have

h ' : . . d
it tor s ol noed aly REIEmchBARR TS IRIRE 1N o A ADTRES ©

abuts the abutting surface of. the hand. 208. The .t eachi ng appar at us
of a robot” m@a?ﬂ‘@otw@ue&m@ an,grpansiop ap&@mtfﬁ?a?n F@Vsenglg@@ﬂmmmg

transport robot. 9. The teaching apparatus of a robot according to
claim7 Omog,emhté}yeq gpncentric biaxial motor.

7. A teaching apparatus of a robot comprising:
10 a robot which supports a transported matter with a hand having an abutting
surface and transports the transported matter between two or more reception spots;
an encoder which is connected to the robot to obtain information regarding the
robot;
a controller which calculates a position of the hand on the basis of the
15  information obtained by the encoder and generates teaching data for the robot; and
a positioning jig which is disposed at the reception spot so as to have the same
center axis as the transported matter when the transported matter is placed at the

reception spot, when the positioning jig abuts the abutting surface of the hand.

20 8. The teaching apparatus of a robot according to claim 7, wherein the robot is

a vacuum transport robot.

9. The teaching apparatus of a robot according to claim 7 or 8, wherein
at least a part of a peripheral surface of the positioning jig has a curved surface

25  shape, and



at least a part of a peripheral surface of the positioning jig has a
curved surface 25shape, and 21 t he abutting surface of the
hand abuts the peripheral surface of the positioning jig at |east at
t hree points. 10. The teachi B§ apparatus of a robot

according to any of cl ai 7 to 9, erein the abutting surface of
the hand i s a c%g]F\?LH“@EIS‘F Rqs oA h@gﬁﬁﬁw%ﬂ@g?wﬁw’ft&ee gﬂlaaoaea%lpsng
peri pheral surface of the positioning jig. 11. The teaching
appar at usjipt lgast@bthreeqe@edi ng to any one of clainms 7 to 10, wherein
10a projection portion is formed at a surface of the positioning jig,

and a recessed portion engaged with the projection portion is
formed at a surface of the reception spot. 12. The

teachi ng apparaigls Pie @adh@odppae@ R’ HalebdtAceMing W oftd @i t§ ot 0 11,
15 wherein a projecting peripheral wall surface’is forned at one

surface o i Ld-opi J 1 . I i . [ j
cer i prior e BE3bLLA0 S P the hang iz ¢ AuBLEHFREL BRE e B TNaR0C B
fornmed at the other.surface of .the positiaoning jig, and 20in a state
wher ot ne b BSITHORTIIGA §iacsar LhaeBoaEgRe Cerent i on spot | the
reception spot is stored in a recessed portion provided by the

peri pheral wall surface.

11. The teaching apparatus of a robot according to any one of claims 7 to 10,
wherein
10 a projection portion is formed at a surface of the positioning jig, and
a recessed portion engaged with the projection portion is formed at a surface of

the reception spot.

12. The teaching apparatus of a robot according to any one of claims 7 to 11,
15  wherein
a projecting peripheral wall surface is formed at one surface of the positioning
jig,
a projecting portion having a peripheral surface that abuts the abutting surface of
the hand is formed at the other surface of the positioning jig, and
20 in a state where the positioning jig is disposed at the reception spot, the

reception spot is stored in a recessed portion provided by the peripheral wall surface.



