1 DESCRI PTI ON TEACHI 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 robot, and nore specifically, to
a technique for accurately teaching a rlobot within a short tine.
10Priority is clained on Japanese ication No. 2009-155723,
filed on gune 30, 2009, thepcontenﬁgéﬁﬂkﬂ@@ﬁlis i ncor porated herein
by reference. BACKGROUND ART [ 0002] 15An industrial robot such as a
transport robot used for transporting substrates is driven by a
predet ermi ned operation program_ Wen the operation E&ogran1is

gener at ed, aTBRCHING 452k CERPBAT NI FEACHINEY PFROBNES

(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 stroke of a hand to a stop 20 position,
and the5Sangl e and hei ght of the WEGHNCALREEPoOt position are taught
to a robot that transports a substrate. [0003]
[0001]
The present invention relates to a teaching method of a robot which teaches
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



In addition, the stroke of the hand to the stop position and the
angl e 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 novable
portion of the robot into nunbers and outputs the 2 nunbers, and the
result is recorded on a controller. InZddition, on the basis of the

recorded dat an eratian_pr am of the raqbot.i.s generat.ed,., During
oper at i ons™ ab‘“trﬁeang stu"tlﬁée%ﬂ’%géﬁ? £ ’i)n(iﬁl g&%%gn g’ﬁ bepiaobtgi s of
t he generated operation program [0004] 5According to the rel ated
art, duri ncpisd Artagangipertion progrut of thetnbet iygrrsraterhy g gpgiations of the
substrate such as a wafer between a plurality of reception spots, a
si nul at ed sabosihemevable pastion ie thoyed en fhghasis pizihe genspted aperatien it at e,
and a discoid jigis fixed to each of the reception spots by a pin or
the |ike using a@0@gening 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, anfl the i nd&xcordinglRitReiobredoart, duting feadhiig dflalttanpvat robg viich movkx
with a |aser beamor the like, such that a stop position of the hand

at each of dfshsid kasepkis@th &PGTFer HeBbce M INRhIRY 0BrocERRAhOE, A@ahIhie@n WaS
taught (for exanple, Patent Docunent 1). 15 PRIORITY IVENT PATENT

DOCUMENT [ Q@R te i Fiabiiita SPL1UMRMat lppdath BR&EE tWREXAIM d16id TR 8Fxed to
Application, First Publication No. 2009-004264 20

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



DI SCLOSURE OF | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0007]
However, in a method of adjusting an installation position of a jig
used for 25 teaching using a | aser beam a |aser beam source and a
conponent (unit) that detects the 3 laser beamis needed, so that
there is a problemin that costs of equ}pnents needed for teaching

are increa o dn . i£kQn justment . of.a,floadl ight positi f
the | acer Bosherl i 8EaEA W nsR Hetioh TeBinadh inpecBfEol iR Ao
set up ti i s taken before teaching.is act | v..perfar.med, 5[ 0008]
Vor eover | Saibas dngror TAAIQa0s oSS oih o B padier G e
basis of the position of the index, for exanple, a hole or a

proj ect i on b3 Hncadd: shthetthers dgvso & preblem;ig that &5t Hp Emeiintakepypefore

posi tioning precision of the installation position of the jig used
for teachi iRgchisg begralipperiFaedexanpl e, in a case where it is
difficult to provide a 10 positioning index, such as a hole or a
projectbon, for [OP8lesenting the center of the position of the

substrate placed on the hand, a plurality of indices are provided in

t he hand, and a Mogecohaysing thacéntatexisefl a khtatrae i pecifieboisthe Gadi€of the
installed on the basis of the plurality of indices. Therefore, there

is a probl ?Hﬂiﬁd&h SR inBes ifdd XBINPIR, PREIE b Pdjetion, PRI Tidthedbhd) fhere is a
position of the jig used for teaching i s degraded. 15[0009] In order

to sol ve t BRuRPR BRSositibRnPpRERIN JreeRidIRRoP QYT 1k iSRS ERY

met hod
teaching is degraded. For example, in a case where it is difficult to provide a

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 is 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



of a robot and a teachi ng 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 sinple and easy configuration. 20 MEANS FOR

SOLVI NG THE PROBLEMS [ 0010] In dtder to solve the problens, a

t eachi ng net ho f robot and a teaching appar.at f r obot

ol | o ar bt aafbot S8 sBiors Ao 8 niBR B Frof anf rhipgs B2
invention, there |s lgr%vi ded a teaching .4 net h.ogIH f a robot which
supports atrtaP%PﬁgffL?“P S PR FY WP RO THERTCLRA TS RGNS 8T 1 K8 FiResing
transported matter between two or_ nore reception spots, including: a
jig di sposPHR§eHadisgesing a pRssionuigdip & thsgsseptionsnglsq 33go davathe samasspter on
spot so as to have the sane center axis as the transported matter
when the t pagpthetradsperted mattérovhish dleateangporte] gnattecis placedhatdiporecepsion apptia
teachi ng process of noving the hand to a position at which an

abut ti ng pend a Gaclohg proeesh afimoelog tie Hahé topopasitionnt which iag alatttisgpdtiaf of he
reception spots and teaching the position of the hand to a

cont rol | er the hand abut€ A} pddigorabyifis hi@cpPor the fRepdy spaeaml Sauhiofe position
abutting a peripheral surface of the positioning jig at a position at

whi ch the geHe@bnd® acolfrolidie positioning jig overlaps the 10 center
axis of the transported matter when the transported matter is

supported by thenhaddabutting portidrdhay ¥ suifcBakihk @ pesheld] Quifite of the
di sposed at the réception spot, an index may be Uséd which i nduces

the positi gaﬁlﬁcgmgégg {at% eﬁ%(s:iﬁgﬁ 'af \"vﬁﬁ@h e cﬁﬁ'tieﬁ&ié %&%&tﬁﬁﬁ@v@ﬁaﬁsqge

positionin enter axis o e transporte ter “overl ap

each Oufer codalls KOG (ASEHl bR AEKaRGoRRh el MRS e
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 fransported 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

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



between a plurality of robots. (5) The robot may be driven by
a servo-notor. (6) The robot may be subjected to an expansion
and contracti on novenent and a turning novenent by a concentric

bi axi al nmotor. 20(7) According to another aspect of the invention,
there is provided a teaching apparatus df a robot including: a robot

whi ch support.s a tran rted ter with a hand haying,an abutfin

surf ace. andvonerius i PRRR i neitie Hiaeteoliaf s “oon Glbarr L aRGrcehisr g
reception spots; an epncoder which is connected to the robot, to obtain
i nformati oﬁ&%@&éﬁ’i‘)ﬁ PAterEsB the t?“ﬂ&??ﬂc‘i‘ﬁ“é’rlsﬂj?ﬁiﬁté‘éq TEEAPHPR &%
position of the hand on the basis of 25 the information obtained by

t he encodehsmthepopitpringlie et ihe abutting sprfase ofthehandbot: and a 5
positioning jig which is disposed at the reception spot so as to have
the same center @Xilbe robotmay ba avaspomtteadspetitrolnt. when t he transported
matter is placed at the reception spot, when the positioning jig
abuts the abutti(@yAsleastapertof a péréphiaeah curfac8 pf thh@ogithdaddg jigpyiaypkava avacuum

transport robot. 5(9) At least a part of a peripheral surface of the

posi ti oni nguivedsuttaye lAYeE add Gi¢raveding suifae of SR ARRI mayighut he pakipidrilng
surface of the hand may abut the peripheral surface of the

posi ti oni n&lrfdc@oﬁ&e'p@ﬁﬁéniﬁéjiéﬁm@a%t&Qﬁﬂéé?eints. - (10) The abutting
surface of the hand may be a curved surface having the same curvature

R e Y
and a curvature as an abutting peripheral surface of the positioning jig.

10 (11) A projection portion may be formed at a surface of the positioning jig, and a
recessed portion engaged with the projection portion may be formed at a surface of the
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



recessed portion engaged with the projection portion nmay be forned at
a surface of the reception spot. (12) A projecting peripheral
wal | surface may be fornmed at one surface of the positioning jig, a
proj ecting portion having a peripheral surface that abuts the
abutting 15 surface of the hand may be §orned at the other surface of

the positigning jig,. and in a state where the pqasitioning jig is
di sposed aﬁ%oﬁ@lCLég disPosHIE 9 ipiex remescpiReie SR Pepken oifhe bandat g]teed in

t he recessed portion provided by the peripheral wall surface. EFFECTS
OF | NVENT| cpeptomamsitipn using laserieams af indgha slafadertis aethiserdy birenlyslisposing
robot and the teaching apparatus of a robot according to the aspects
of the i nvdmtositioniagdigiatihegecpptomyrsant, tfe pasitiotiog jighirche esity instahedod e a
transported matter accurately and wi thout error can be generat ed.
[0012] 25Meeeavdithe rdeptiogspgiich t eachi ng, even though a nmethod which
involves time and 6 |abor such as di sposing an i ndex representing
the stop position of the hand at the reception position using |aser
beans as in the related art is not used, by only disposing the

positioning jig at the rpRemt bEACREOON OETREHRAWINGS jig can be
easily installed at the center of the reception spot. 5 BRI EF

DESCRI PTI ON OF Tﬂ'dﬁlﬁRAW NGS [ 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 is 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 1 is a plan view showing a first configuration exanple of a
transport robot. FIG 2A is a side view showi ng an operation of the
transport robot. 10FIG 2B is a plan view show ng an operation of the
transport robot. FIG 2Cis a plan view showi ng an operation of the
transport robot. FIG 3 is an enlarged plan view showi ng a hand

I ncluded in the . FIG 4 is a cross.sectional view show ng _a
state where a poéﬁfg‘gﬁsf #plap vigw hoying sronfieyptiop sxamp Q%SFFaSIb‘Bg methog g
5A is an explanatory view show ng a teaching nethod of a robot

accor di ng #éoRpt peqosdingiopofapith prbesiment of thejayrnfion FIG 5Bis a
cross-sectional view taken along the center line of FIG 5A FIG 5C
i s an expl anat or FIG/ BB & pross-segtianabvicw o€ FIG§Anet hod of a robot
according to the sane enbodi ment. 20FIG 5D is an explanatory view
showi ng t he t eachith§Ansa plenl viev showinlgatcoafgoatitinngatpletofie tenalivg method of

enbodi nent . FIG 6 is a plan view show ng a configuration
exanpl e$ of azotictacdordigg et hitiderbodandre bdthe dpeatich.ng to a second .
enbodi ment of the invention. FIG 7 is a plan view show ng

a configuration exappliea @bsaseb@daivibg ofPidod of a 25 robot according
to a third enbodi nent of the invention. 7
FIG. 10 is a cross-sectional view showing a configuration example of a teaching
method of a robot according to a sixth embodiment of the invention.
FIG. 11 is a plan view showing a second configuration example of a robot to
13 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.

f0015]

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

25  apparatus having a transport robot which performs teaching.



FIG 8A is a plan view showi ng a configuration exanple of a teaching
met hod of a robot according to a fourth enbodi nent of the invention.
FIG 8B is a cross-sectional view of FIG 8A FIG9A is a
pl an vi ew showi ng a configuration exanple of a teaching nethod of 5a
robot according to a fifth enbodinment o the invention. FIG9B is a

cross-sectional view of FIG 9A FIG 10 is a cross-sectional
vi ew showi ng a c&mylEvhanbeiynevammbanperaiistlfdanp Hanspert weambsr 1h apdBot
according to a sixth enbodi nent of the invention. FIG 11

is a plan Haaspogirolyit 20 isdispeeeshial thordnsipput chiainbar Bix affjik ¢randpor rolsihd® t o
10 which the teaching nmethod of a robot of the invention can be

appl i ed.  transportk;|fG exhtiples a autystaatiallyi disworlsobstrate B dubjecidd comfréagmertin on
exanple of a robot to which the teaching nethod of a robot of the

i nvention ¢gvaeurdppdarates 10ETAI LED DESCRI PTI ON OF THE EMBODI MENTS

15[ 0014] Hereinafter, a teaching nethod of a transport robot
and a teaching agpagptus of a robot according to embodinents of the
invention will be described on the basis of the drawings. In

addi tion, the e ggﬁg%ﬁﬁerfsﬂhs&gﬂégéﬁéhawer Ll Ghr Ma&%ﬁ&%@mia%%{m

the essentials o venti on do not [I'mt the Iinventio ess

ot her i se_ LRghERYS g b398 skl NIl 241 589 14D R9d ol

description nay enlarg are orti e shown

ca O U ST LS pBRHE Rk 0B L 00 B8,
ti . 01 FI i I i howi first fi ti
practice. 0Tl Tl by MaBh kAl rov g 2 17t con guraton

erforns teaching.
P 10 L%Ol?]

FIG 2Ais a side view of the transport robot 20.  FIGS. 2B and 2C are plan
views of the fransport 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 224 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).



8 A multi-chanber type vacuum apparatus 10 has a transport chanber
11, and a transport robot 20 is disposed in the transport chanber 11.
The transport robot 20 transports, for exanple, a substantially

di scoid substrate 15 subjected to a treatnent in the vacuum appar at us
10. 5[0016] To the periphery of 2he transport chanber 11, a
carry-in chanber(é% a carry-out chanber 13, and a plurality of

treat ment chanbef ?ha, 14b, 14c, and 14d are connected. The
substrate 15 which is a transported matter can be noved between the
chanbers 11 to 19n@akthe fisst ard seeendpetiveams Zdmapb? 1b if Skerd tolse outer[cybinder
FIG2A is a side view of the transport robot 20. FIGS. 2B and 2C are
pl an vi ews 364 anditbe pihanihpreef is dixaditvethe hbeseytindad @ f Indhis embodimicht; the first
side. The transport robot 20 has a rotating shaft 30, first and
second act iavtéevearmi 1 2 safixeddo theloptet cylatdesdtd, sdbasbeokid actine arn®l b22 fixednd
22b, a hand 23, and an up-and-down novenent device 24. 15[ 0018]

The rot ati ngthshafet cydhderdobldete fifst d Reord)irivad &ins30a apdE2bdte hifddREd to
cylinder 30b disposed inside the outer cylinder 30a. The outer

cylinder 3@ i ehdortiBRT tii/fikNAleR0B 181 afRIPECIAD 15 & Be ARG | C

bi axi al nmotor 25 and can be independently rotated about the sane

rotational r&ELécgiv}ali}'.nelﬁhisleﬁbﬂgﬁle}l-{,gﬂrtfé t BN 23% iEh&cﬁ&i toﬂﬂ? fOGE"

26 20 descri ater 1s connecte e concentric biaxial notor

25, The enGaMSE offedliogh &I GRYEIRAL S (G LS ALkLMEa B 15, AN

21b or the ven arns during rbbot tTeachi ng,

exanple, th e S.Strokes or | es of the ar The
up- and- domﬁg?‘?gS‘ieﬁgth? ffalét\FPE &oBipn ﬁ%@%gewﬁgéﬁgemmc{/%ebqbée BHPs such
as the gctive argB @1a and 21b, the driven arns 22a and 22b, and the
hand 23%al ong t HE&%3%hei ght direction h (FIG 2A).

The rotating shaft 30 is vertically disposed so that the rotational axis line P is
vertical, and the first and second active arms 21a and 21b and the first and second driven
arms 22a and 22b are disposed horizontaily. Therefore, the first and second active arms
21a 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 furning 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 to 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



9 [0019] One of the first and second active antis 2la and 21b
is fixed to the outer cylinder 30a and the other thereof is fixed to
the inner cylinder 30b. In this enbodinent, the first active arm 2la
is fixed to the outer cylinder 30a, and the second active arm21b is
fixed 5 to the inner cylinder 30b. Thelfirst and second driven arns

22a and 22b are_attached tq the front end portjons o h irst and
second act PG B iaattes hghe@restivek FEFlly A3 A8 pbabe bardhs T
this enbodinent, the first driven arm?22a is attached to the front
end port i oRoBFoN{aY mqyes in adirsclien aay fhom thegotgtionah pxds lipe ¥ or hprizgpially he
second driven arm 22b is attached to the front end portion of the
second act impaesinm diteptionpappeoaghing thegotaiional axi9fi@oR20]n addition, thethend 23 can
rotating shaft 30 is vertically disposed so that the rotational axis
line P is bembovehty amidbwnhdorfg thebeightdirsetivaricheqendicelantorise Riizoatad 21b
and the first and second driven arns 22a and 22b are di sposed

hori zonf al Witectibh &k ethedupeandtdvavif hoBineandbvike@dndThat tid, Ve IARAE3 is able tdla
and 21b and the first and second driven arns 22a and 22b can be noved

on a 15hor hzRe i D BiradiRns bORLZlin predetermifidd 8hgedN dA SREANE vl tHE ibBGat@Xs S
lines Qa and Qb are turning centers of the first and second driven

arms 22a aggiRa2ba %ﬁé@ft&f}rﬂ% chiPod R6vdd ety lﬂ:ﬂ??]eg OfEmBEL 1Y %o # AR 212

and 21b respective e di stance betwee irst turning axis

line Qa an td | 20 axis line Pis equal to the distance
bet ween th24i%?gﬁg&%5¥ﬁﬁﬁg axis line @ and the rotational axis line

P. [0022] [Qﬁéh the configuration as descri bed above, the hand
23 that supports é substrate 15 is able to rotate about the

GEIEERCIENT A AR BN R R e TR
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 Jater. In this embodiment, the shape of the abutting
portion 29 can be formed to correspond to the peripheral surface shape of the positioning
jig 41.

[0024]

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

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



in FIG 2B. That is, as shown by the direction k in FIGS. 2B and 2C,
t he hand 23 horizontally noves in a direction away fromthe
rotational axis line P or horizontally noves in a direction
approaching the rotational axis line P. In addition, the hand 23 can
be nmoved up and down al ong the height dilrection h perpendicular to
the horizontal 5 direction hy fhe up-and-down novenent device 24.
That is, tRPhEAdRESP rf%}eg- tﬁﬁﬂmﬁéﬂqnﬁ’gg@sg? PERdThsAdeashing e perigrmed
predet erm ned ranges. Accordingly, the substrate 15 which is a

t r anspor t edreripgialicd ab dor FFamplsve Bluralibepireesptigasts (herempbsryefesred fo 80 13
and 14a to 14d (see FIG 1) [0023] 10FIG 3 is an enlarged plan view
showi ng t hetageshthabBeeive bie dibsated Savifichris o trarspeptdimatidsi cEhepaspioning jighe
substrate 15. In the hand 23, a fork 27 which nounts the substrate
15, and a 4lppoade feom BBexample ocyledricalmentiier ind Hee a pugitarihg profbcéh | S
formed to have the sane curvature as the peripheral surface of the

substrafe Lhdex)d2 @ritied at the cqeed oT Akfaed@etieh sithResubst rate 15 15
when the substrate 15 is supported. In this enbodi nent, the shape of
the support end [28255an be forned to correspond to the shape of the
supported substrate 15. In addition, an abutting portion 29 is forned

in the vicinity mfadaﬁ%n,%%%ep&sitmﬁggfy&ﬁ i$fhst ﬁ&?or?é)%{%]éeit fﬂ%ﬁ@&afnl;@” 29

may be configured to have, for exanplé,” a sur faace W e sane
curvat e B8l LRBAGALASHL L9588 PSRRIl oo
por 1 on 20 (g0 #2 giohed R sr PR bt CoteRE e G Ereike f o goee
ot oos- SBct PR % MARRRONOREh 4% PAFE Crburaieia Plised  AGRIHTE o1 25
posi €1 on nOY SO IR A DL SR A1 TISH 08 ESHGERI S| g0 PRIoHF= e ater Frd e
post tioni n%osjitiio%?ngdziilg -flijlst%qbeve\lﬂg]edtﬁi?hct?lie Iggnttierss (E)fetize]: s%gr;eSC{.
[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



are installed at, for exanple, a plurality of reception spots
(hereinafter, referred to as stages) that receive the substrate 15
which is a transported matter. The positioning jig 41 is made from
for exanple, a cylindrical nmenber and has a positioning projection 5
(i ndex) 42 formed at the center T of algurface (bottom surface).

[ 0025] di.ti t he trohrn i s, installed
on a stage Cgﬁcephoég?/ @Eﬁ ?ﬁge LU e 8‘?,1“’1“5 Of?fgacﬁ&‘#‘ﬁ?"d’r‘ﬁ“ﬁ erpl g

41 is installed so that the posi ti oni ng E ect i on (i ndex), 42 is

i nserted i PPGioa of thedanddB. pden the gther handy @2&19 sfepraesitan prpeisienpf the hyd
the stage 1051, that is, the center S of an area where the substrate
is placed. 2BdTHD. 1 mgl, jt,is prietergbdsthat thaagegptpble indthllatim doer basqual/to or less
installed on the stage 51 so as to cause the center T of the

posi ti oni Neghgni+@ Xknl O be aligned with the centers of the stage 51

[ 0026] Next, the teaching nmethod of a robot using the
transpogt robot ﬁﬁyéng the 15configuration as descri bed above will be
descri bed. A use of the transport robot, the hand 23 needs to

b t el i th
be accurately i ndyGatd.md SAERHeUbRRR 0Bl Bl RO oI B L °
t 10. F t I t
(Resunar? e, BIEER el r?%%%?l@ R U

d 20 f bl | t t
m haP egar agt{sfrat%[? 33@@%@&5&@%‘3&% an %?roerfr%ﬁhuclméﬁ‘tm[% "éll?Bélter at e

15 is received by the hand 23 via an internediate chanber, it is not
pref er abl e dissoigsilstraieds dryiatedshy 3 men of-greptergtha mface ef the leetrastasic shuckyre

into contact with each other at an unexpected point. 25 For exanple,
when al@evithetstape Sdfis exgosed and thys amsatmenhsueh as Simforpatean e etchingrie is a

performed even to the electrostatic chuck. 'When wrap-around formation of a film is not
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.

10030]

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,



12 concern of the side surface of the substrate 15 coining into
contact with the peripheral portion of the hand 23. On the other
hand, when the stop position precision of the hand 23 is 0.15 mm it
is preferable that the acceptable installation error be equal to or
| ess than 0.2 nmm 5[ 0028] On the d8her hand, when the substrate

15 is placed a si,ti,ons, ot her .t han the internediate chanber,, in a
case. wher o eTautTa Ny PR Bostonine iR i afed G uhe el bdtontion "of
300 nun and the_djaneter, .of _.an el ectrostatic chuck is 294 mm when
the di scol PUBc T e otorgielibe Ahstrates arg Ieafived by hediepsportrplot &g ace of
the electraostatic chuck of 10 the stage 51 is exposed and thus a
treat ment gisBPPIREDTPEASTh f or mati on or etching is performed even to the
el ectrostati c chuck. When wap-around formation of a filmis not

al l owed for the [¥P8d surface or the rear surface of the substrate 15,
the acceptable installation error is required to be in the range of
an accept abl e i nBurdld iasteltatior 0f the positioding jigt Brpkleywin FIGRR) thel ess.

15[ 0029] Therefore, previously to the operation of the
transport pediidning fig 1 is istalled k& that @k @bdiGchidOprajecticAGliexiH2 TR Mserted into
actually noves the hand 23 in a desired operation, and the novenent

i s det ect eghelRicchde® pBRRAGE Fordfed at Bty DSNAE fhdd Wl At RPRE 8L of the
program (robot teaching). That is, the position of the hand is

cal cul ated t o 3 :
xanpl o by a ERTENPEACKBIRE ATk, b BRRTE SR b B (e
encoder 26; F}'ng X ol &, Q i
show ng the® ggdgﬁlll tr}]‘é” Strgr}g% %g%}oc%‘l t tgé\‘r;%%:g accﬁo?}t%éﬁgié?l kllelpgl}gl é(%/w}/th?h\@
enbodi pent _in S.,. 2 shown in FIG 5A, when teaching of the
transport F%%t%t(?fg€$%?%e§jsmd, first, 13 the substantially discoid
positioning jigs ﬁ# are installed on all the stages (reception spots)
51, 51 ... to whiP%2lt he substrates are received by the transport

robot (a jig di slgosi n Pr ocess). . ) )
ext, affer the encoder 26 (see FIG 2C) is set to a recording state, the hand 23 is

actvally 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



[ 0031] 5During installation of the positioning jig 41, as shown in
FIG 5B, the positioning jig 41 is installed so that the posi tioni ng
projection (index) 42 is inserted into the recessed portion 52 forned
at the center S of the stage 51, that is, the center S of the area
where the substrate is placed. Accordid@ly, the positioning jig 41

can be easi | |l ed on e sta 0 e center. T of

o5 1 on g o134 T 1 sl Foimbon e sownieas oot b ShagReed

[ 0032] Next, alter the encoder 26 (see FIG 2C) is set to a
recordi ng ascurasely apdwHBH) ear. j s actual ly noved toward the stage 51
(see FIG5C). In addition, the hand 23 is inserted so that the
positioning jig Tates Q}Q@%@WQﬂth&e nGitoningdigds disposed jogedhesamerenteor k
27 of the hand 23. In addition, the hand 23 is noved to a position at
whi ch a peakiplaethahras&pbﬂecbmatﬂ&avtmh thenteangmstet! nattemig placgl at theadscapsion fpmt.
abutting portion 29 of the hand 23, and this position in the abutting

state i S recaldigm, asthah&idipmeoed o théipdsitRaapivhieh thipabuiting pprtivh nidde ohand
23 at the stage 51 (a teaching process). [0033] 20Here, the center

axis T of uhaurae 1tamgiﬂthgsaiﬂegtxé3asiﬂ&déh@p@é@\dhénqh@@aﬁs ert&RARteAss t he
center axis of the substrate 15 when the substrate 15 is placed on

the stage oh@d g;gfit'ethhtﬂfabutsnﬁe pﬂ’gﬂel%iasdrﬁcéwg bds@idnfi Jfgoa%'dttﬁlg Bosiion

whi ch t he a tting portion 29 na a curved surface'wth the sane

s Suppor 5 @Eﬁaﬁ%‘%&%@ﬂ iR T A

25posi tioni nd t?ﬁ sition i s recorded. as the st
posi ti on OPP &?#ép 1 3 m%&er to the centser otetﬁe Teception Spot accurat019 and

10 without error can be generated.

[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



14 stage 51, so that it is possible to transport the substrate 15 to
the center of,the stage 51 accurately and w thout error. That
is, the center axis of the positioning jig is disposed to be the sane
center axis as the transported matter when the transported matter is
pl aced at the reception spot. 5 In additfi on, as the hand is noved to

the positi %Bsﬁ&nlx\ﬂélﬂl fsrﬁ[%t f?éwsts%l'ﬂ cBRre? ﬁl?r?%c%g@ngrhtets%ﬁ r;‘.‘ﬁ %eas IfhaVI ng

the sanme axis as axl s rans ter

supported by. t he eri he aI urfac of .t he tlonlng
S o and s hPEeG PRl A bne P - EBEpgTe gsoséaomrﬁ%

hand, a driyi Q f ot robot c bl e of transporting the

t ranspor t e@? ‘Hﬁgﬁg‘?" g’bﬁn?éa He?élma@f etf%'PaéBéiﬁol aght %Egp%{ﬂ%lﬁliahﬁuéfaﬁe and
10 without error can be generated. [0034] Mreover, during such
teachi ng, &V thagiahntallvstiscoid nesitiening fig gl insiplied ppthgstese GBesptiousnotlas
di sposing an index representing the stop position of the hand 23 at

t he recépt ableasheisi pdinte FLUsd Ry | aser beans as in the related art is not
used, by only installing 15 the positioning projection 42 formed in

t he positioning [[0087]41 to be engaged with the recessed portion 52
formed at the center of the stage 51, the positioning jig 41 can be

easi |y instal |l edinaklditios, thepdsitiontfp jidva is hatidRcddarily OdHcalheF@akhgple,
si mul t aneously, by noving the hand 23 to the plurality of stages

20(r ecept i @ishiplv@Rg FIG Y, the Shape of tHe'boditiSEak [i£ 95 @9 baFirRid seitd: 18 Side
recording the position at which the abuttiing portion 29 of the hand

23 at eachggk, cE@ﬁe ﬁ&%ﬁﬁce’é Hsabut SodtARd RaF é&ﬂ@és% th%‘i#xéceﬂﬁae B dhrbeidi 1o ike

positioning jig 41 as the stop position, teaching o transport

robot 20 candfs feﬁﬁt:aw@&rﬁ@éﬁsx. Wa b8y SE abioh WiBx b Q0tRning jig 75

is 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,



25In addition, the abutting surface of the abutting portion 29 which
abuts the 15 positioning jig 41 is not necessarily a curved surface
having the sanme curvature as the peripheral surface 4la of the
positioning jig 41. For exanple, as shown in FIG 6, an abutting
portion 72 of a hand 71 may be forned 46 as to abut on the peripheral
surface 4l1a of the substantially discoid positioning jig 41 installed
on the stage (reﬂ@ﬁQHon spot) 5at least at 3 points FI to F3. [0037]
In addition, the positioning jig 41 is not necessarily cylindrical.

For exanpl e, as kirddisionforg@mple, a3 showatimPESHPA 98 IBothieshansiofy jig 75
may be formed so that both side surfaces are flat surfaces 75a and
front and pesitiorsng fimt@smanbde foemedwdrye Hat sdifaees {0 larpbtagnedhy phtiatiyoettiis
form curved surfaces 75b. Accordingly, deviation when the positioning
jig 75 is iartek]ad chiethd hidiisetalecAGhd Batrsadates U0 1artd be nadidr itlon tiod widtte
positioning jig 75 during teaching becomes easy. [0038] The method of

i nstal | kng of e hamb103l ORicBEHdink), BittibA &/het H@PotiSoriRd jig 101 i Bbeit@] infdahd 5
engagenent of the projection and the recessed portion as described

above. For hgﬁ@mll§reda&dsm% d BafckitDin lﬁ@‘p@sﬁ%rﬁ% k3o BRNs aﬁﬁtléh of the

positioning J1g 81 may be configured of an upper portion body 8

whi ch abut with) a hand 83 i ncluded in the robot and a
| ower portﬁg%hgg%@gg%f%'engaged with a stage 82. [0039] 20In this

configuration, mﬁﬁguthe positioning jig 81 is disposed on the stage
82

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 pbsition 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



during teaching, by only covering the stage 82 with the | ower 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 (openlng) or the | i ke, the teaching method
of a robot of the invention can be appl ed to a transport robot which

i ot g Isftfhaglévengﬁ'g%'ﬁﬁf@flg 9t ; et TPt epiag 91&3?#&“5%50&39%%&93
FIGS. 9 101
Lo have ¢ DEIGC, PR alatps B ef"ﬁ.%g{f?ﬁfp B PR b SHBEp D v B

and cause the wi dth between the flat surfaces 101a to_be snaller t han
the widt h B3fhingef nEsmipartrpboltwhigh At o hands2a and Gdhedisnosed to be
positioning jig 101 is inserted into the hand 103 is reduced, so that
a reduct i ofyTcirise wissiesiestie agingleaspwblsshaft 81 anthaeentért i on of the jig
can be prevented. [0041] In addition, as shown in FIG 10,
a strucbure in WI0EH an i ndex 87 which induces 10a positioning jig 86
is provided at the periphery of a stage 85, and the positioning jig
86 is disposed o &ibitiostfagexafipld, as dhowa gy RlEd2 vhé mvemdnicasiBXapplophaselpe
enpl oyed. [0042] When the positioning jig is installed, in
order to teadlfot echiv s aManRIIEbRBY hadin® fEhands oSy ink8 78 Ehadlirifsgeent
angles, it may fix the positioning jig using a fixing nenber 15 such

as a SCreWr Ne6RE ey (su%ie@)tﬁegﬁeeﬁfm@ vh&hlY di')bﬁlgtu%SQ‘Stah@ B6hfd a
pressing direction when the hand is pressed due to rattling between

the positi %bﬁgmjch&nﬁé}gg»} Px%vid%&'ﬂ%kéb%egﬁ'. position can be prevented.

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 maiter can be transported accurately and without error.

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

25 41 positioning jig



[ 0043] Moreover, it is preferable to fonn the positioning jig so that
the position of the 20 head portion of the positioning jigis at a
hei ght 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 &8 the reception position, the
i nvention can be applied.H%0044 7 the invention can be applied is
not limted to the ropHee VWHQAF configuration shown in FIG 1.
For exanple, as shown in FIG 11, the invention can be appropriately
used for teaching of a transport robot 90 which has two hands 92a and
92b di sposed to be symetrical with respect to a single novable shaft
91 as the center. 5[0045] In addition, for exanple, as shown
in FIG 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) between two vacuum appar atuses 95
and 96 and reception chanbers 97 provided therebetween. 10In the
foregoi ng description, the substantially discoid substrate is
described as the transported nmatter. However, the invention is not
limted thereto, and a quadrangul ar substrate may al so be
transported. | NDUSTRI AL APPLI CABI LI TY 15[ 0046] According to

t he teaching nmethod of a robot according to the enbodi nent of the
invention, a transported matter can be transported accurately and

wi t hout error. DESCRIPTI ON OF THE REFERENCE SYMBOLS



20[ 0047] 1O0transport robot (robot) 15substrate (transported matter)
23hand 29abutting portion 2541positioning jig 51stage (reception
spot) 19 CLAIMS 1. A teaching nethod of a robot which supports a
transported matter with a hand and transportsthe transported natter
between two or nore reception spots, tBe teaching methodof robot
conpri si ng: a jig disposing process of disposing a positioning
jig at the reception spot so as to &Fx ghe sane center axis as the
transported nmatter when the transported matter is placed at the

reception spot, ,and a.teachin rocess, of vjng,.the hand,to, a
bost £ on st it ine metied PR SRS PEn ShRSTRE rfaondre s w3 Hiha by
positioning jig.,at each of the reception spots and teaching the

posi tion tB?%SéC}{%ﬂWéWBSHOHB méﬁ?fﬁ%ﬂé}’i’ 810 RHBPE TRCEPHON SRR thertershing

posi tioni ng ji% i s disposed at the reception spot, an index is used
whi ch i ndnétbedoTreboheRMPTHE ng jig to a position at which the center
axis of the positioning jig and the center axis of the transported
matter overl ap Jegdbsposing grocess of disposing a positioning jig 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; and

a teaching process of moving the hand to a position at which an abutting portion of
the hand abuts the positioning jig at each of the reception spots and teaching the position
of the hand to a controller, wherein

when the positioning jig is disposed at the reception spot, an index is 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.

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 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 the reception

spots are spots at which the transported matter is received between a plurality of robots.

4. The feaching method of a robot according to any one of Claims 1 to 3, wherein the

robot is driven by a servo-motor.



2. The teaching nethod of a robot according to claim1l, wherein the
abutting portion uses a surface abutting a peripheral surface of the
positioning jig at a position at which the center axis of the
positioning jig overlaps the center axis of the transported nmatter
when the transported matter is suppor28d by the hand. 3. The
teachi ng nethod of a robot according to Claim1l or 2, wherein the
reception spots are spots at which the transported natter is received
between a plurality of robots. 4. The teaching nmethod of a robot
according: to . Of [ wherein the robot.is driven by
a servo- (rgrst')t or ?I%ﬁ%gﬁlg.g %ﬁ%’%togggﬁok 3“%%‘%“&%{3’ @Fmg lrt§ Blofvgﬁrgglotﬁ%ﬁoﬂ?at Yo
Clainms 1 to. 4, erein the robot i.s subjected,to an expansion and
cont r act | SR<A B o RpRzn PRl S BPEHBR: 6 & BrEBRLNPRER SBdax al
notor. 6. A teaching apparatus of a robot conprising: a robot
whi ch sufPBFengIchiRxialiegfelt ed natter with a hand having an abutting
surface and transports the transported matter between two or nore
reception spots; an encoder which is connected to the robot to obtain

information regarding the robot; a controller which cal cul ates
a positidn of A teechimgepperatustod apelwit sopridimg i nf or mati on obt ai ned by
t he encoder and generates teaching data for the robot; a

posi tioni ng j iagobdtivdiich sipphrsposedpated hikgter @it phaihavigtansbuitisg bafhave
the sane center axis as the transported matter when the transported
matter i sanpkasgpdrtathetthasgore® plattebesPdhn twobEmokd 1 8cdpas foRi Ng | i g
abuts the abutting surface of the hand; and an i ndex which

i nduces the pegiehdde} Which isd:chRechedRO P bBA 18bbtdAIikBrhiRnGERtBhg Al S Of
the positioning jig and the center axis of the transported matter

overl ap gaggh. other, when the positioning jig is disposed at the
reception spot. 7. The teaching apparatus of a robot according to

L ai " wh : i . . dhe .
claim6 er %'cgnﬂ'&f‘e{ («vglpc?%cgfgﬁla?es \Q%ﬁé%ﬁﬁﬁ% B{ tgggl?n%r(}n téé) Fagsgs./cff tlgﬁ,'lggf_)élile‘lﬁtmélt

t eachi ng apparatus of acc armo” T o\
oot @ R RS BRS A A L6, DTPIS IR "0 110 hes 2
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; and
an index 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, when

the positioning jig is disposed at the reception spot.

7. The teaching apparatus of a robot according to claim 6, wherein the robot is a
vacuum transport robot.
3. The teaching apparatus of a robot according to claim 6 to 7, wherein at least a part

of a peripheral surface of the positioning jig has a curved surface shape, and



91 9. The teaching apparatus of a robot according to any clains 6 to
8, wherein the abutting surface of the hand is curved surface having
the sanme curvature as an abutting peripheral surface of the
positioning jig. 10. The teaching apparatus of a robot according to
any one of the clains 6 to 9, where a2projection portion is forned at
a surface of the positioning jig, and a recessed portion

engaged with the .projectio orti is fornmed at .a rface af the
recepti o\rlp's potfile t‘%fﬁil%ﬁgp ¥ %5%%{%88%%5?3?%0 o34 cgantnagg? E’a‘glﬁe(ﬁ?laiﬁﬁg to
any one of cl ai 6t 0, ,wherein roj.ecting peripheral wall.
sur face | URE BHeROT Al Fresped Spidtakas s P A Vping, s an abuttipg
projecting portion having a_peripheral surface that abuts the
abut t i ng Etphgalsugpca ¢fdhqpasiioniesigr med at the other surface of the
positioning jig, and in a state where the positioning jigis
di sposed at the reception spot, the reception spot is stored in a
recessed portion provided by the peripheral wall surface.

10.  The teaching apparatus of a robot according to any one of the claims 6 to 9,

where
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.

11.  The teaching apparatus of a robot according to any one of claims 6 to 10, 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
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.



