1 SUBSTRATE TRANSFER ROBOT AND SUBSTRATE TRANSFER SYSTEM TECHNI CAL FI ELD

5[ 0001] The present invention relates to a robot adapted for
transferring substrates, and a substrate transfer system provided with the
robot. In particular, this substrate trapnsfer robot or systemis suitable
for transferring heavy substrates, 10such as | arge-sized gl ass substrates
for use in solar panels, or the |ike. BACKGROUND ART [0002] 15Today, for
substrate proceSgBETRETH TRANSHEND RGBT AND Sl BEARAT ESIRANSFER ( CVD)
machi ne or the |ike, various robots aﬁi\ils@ﬂ for transferring substrates to
be processed and/or substrates which ready processed. [0003] 20As
one exanple of the substrate to be processed by such a substrate processing
machi ne, a square-shaped gl ass supstHNEACFIREE i N the solar panel has
been known. Cenerally, this glass substrate is sized to have a 2m si de, and
i s hence TonsPHEAdDI y heavy and | arge-sized. 25 [0004] In order to
transfer safely anghsecyic@lontsyaPeAtict geist&edtd! assobdtstacimdPorfgise in

the sol ar panel or the like, IS necessary to Erow de the robot that can

it
be adequat el YrEtI6Rvdat SH#DSEratash adRdavy weHBREraE t KEaRYSst raystem
provided with the robot. In particular, this substrate transfer

robot or system is suitable for transferring heavy substrates,
10 such as large-sized glass substrates for use in solar panels, or
the like.

BACKGROUND ART

[0002]

15 Today, for substrate processing machines, such as a
chemical vapor deposition (CVD) machine or the like, various
robots are used for transferring substrates to be processed
and/or substrates which have already processed.

[0003]

20 As one example of the substrate to be processed by such
a substrate processing machine, a square-shaped glass
substrate for use in the solar panel has been known. Generally,
this glass substrate is sized to have a 2m side, and is hence
considerably heavy and large-sized.

25 [0004]

In order to transfer safely and securely such a large-sized
glass substrate for use in the solar panel or the like, it is
necessary to provide the robot that can be adequately
accommodated to such a heavy weight of the substrate.

30 [0005]

In addition, in order to install the substrate transfer
system in a limited space or area, it is necessary to downsize
the system as small as possible.

35 RELATED ART REFERENCES
Patent Documents




30 [0005] In addition, in order to install the substrate transfer
systemin a limted space or area, it is necessary to downsize the system
as small as possible. 35RELATED ART REFERENCES Pat ent Docunents 2 [0006]
Pat ent Docunent 1: JP2008-137115A Patent , Docunent 2: JP2008-73788A Pat ent
Document 3: JP2007- 260862A 5 Patent Docufrent 4: JP2007- 54939A [ 0007]
However, in the above conventional substrate transfer robot, when the
substrate is[ppbBgd together with an end effector of the robot, an armor

W th the endPareBtticimentg: JRe00EEI A EA Goog ' Therefore in
order to |ifpasaheDo@anthesrc2r P 0D&-737d@avy and | arge-sized gl ass
substrate haylpg 25 Ement%s! 1b33d7-260862A
5 Patent Document 4: JP2007-54939A
[0007]

However, in the above conventional substrate transfer
robot, when the substrate is lifted together with an end effector
of the robot, an arm or the like part, to which the end effector is

10 attached, is lifted together with the end effector holding the
substrate.
[0008]

Therefore, in order to lift safely and securely such a

heavy and large-sized glass substrate having a side longer than
15 2m, it is necessary to provide a motor of a considerably large

capacity as a driving source, thus leading to substantial increase

of the size and production cost of the entire system.

[0009]

In addition to such a problem that may tend to

20 substantially increase the size of the conventional substrate

transfer robot, the current demand for possibly preventing

unwanted interference between each substrate and the arm or

the like part makes it rather difficult to employ an adequately

compact layout upon arrangement of the substrate processing
25 machine and the like around the robot.

[0010]

Furthermore, the aforementioned conventional substrate
transfer robot is designed to have the arm that is extended in
the horizontal direction when the end effector is moved in the

30 horizontal direction. This structure may tend to cause some
undesired positional shift of the end effector attributable to
bending due to the weight of such an extended arm.

DISCLOSURE OF THE INVENTION

35 [0011]
The present invention was made in light of the above



15 2m it is necessary to provide a notor of a considerably |arge capacity
as a driving source, thus leading to substantial increase of the size and
production cost of the entire system [0009] In addition to such a problem
that may tend to 20 substantially increagg the size of the conventional
substrate transfer robot, the current derand for possibly preventing
unwanted i nterference between each substrate and the armor the |ike part

mekes it ratbpicudhsfdricdd. t TrRIfRFebe it aéeanabsha/ctc@fpa:@ts mventlonp@o
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the horizontal direction he end
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hori zontal dPFR¥ENERY TS @E‘Wﬁftt@rde 'ﬁ‘ﬁije@%‘ﬁdolfo REuSE& ok ﬂ?ﬁiegmﬂéa
posi tionad SBtrfdctafretfaesW@h%fs‘ ¢§Fcﬁcrﬁé§/ Rgitglghiﬁfcé@tl e@é‘f@%rﬁtﬂ%et@réhe
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substrate tr [gsggegubgp,egteand a substrate transfer systemincluding this
robot respeml Vi y configured for possibly preventing the unwanted
I ncrease of @1dilze of the entire 5 structure, as well as for achieving

significantly saf eAﬁ@(ﬂhée%fedtaéf itREe iheentionsisdlepaptaviteavysabstrates,
such as the | arge-size rate. [.0012] Anot her ct,. of

ass su ob hi s
i nventi dif i st w%f%vr@laog aneser é'?ﬂ-'«tjé’sibatter éﬁ@f‘é}e"r cf%?tteé‘ﬂd”{acﬁlggﬂég réﬂ
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The I ke af oBHEANGRMSISOF aHEE s ehSr b rRBte s Bon gy et ant e like =1
around the substrate transfer robot to be adopted.
[0013]
15 In order to achieve the above object, the substrate

transfer robot of this invention includes: an end effector
configured to hold a substrate in a substantially horizontal
state; a vertical driving unit configured to drive the end effector
to move in a vertical direction; a horizontal driving unit
20 configured to drive the vertical driving unit to move in a
horizontal direction; and a rotation driving unit configured to
rotate the horizontal driving unit about a rotation axis extending
in the vertical direction, wherein one end of the end effector is
connected with the vertical driving unit, and wherein one end of
25 the vertical driving unit is connected with the horizontal driving
unit.
[0014]
Preferably, the horizontal driving unit includes a travel
support member extending in the horizontal direction, the travel
30 support member having a front end and a rear end and being
configured to be rotated about the rotation axis by the rotation
driving unit, and a travel driving mechanism configured to drive
the vertical driving unit to travel between the front end and the
rear end of the travel support member.
35 [0015]
Preferably, the travel driving mechanism includes a



[0013] 15In order to achieve the above object, the substrate transfer robot
of this invention includes: an end effector configured to hold a substrate
in a substantially horizontal state; a vertical driving unit configured to
drive the end effector to nove in a vertical direction; a horizontal
driving unit 20 configured to drive t hetverti cal driving unit to nove in a
hori zontal direction; and a rotation driving unit configured to rotate the

hori zontal dhioyiZtthtani trafeelt Heltopedvideddcsosst gnglifrontnehteaner theal
di rection, wherein &ne en end effector is cogggct ed w

d of th h t
Cer ey ent ur | DSRe Eadror e Trav el PR Una eMoss, € nBOLET: Xid & Si8g uni ¢

It?] Cﬁnn?Ct e?v’léi—gb_at heridpid tzeﬁtta:b%ihigViﬁthedWi ltatté@ﬁéd% to [Etr)\e H?Ir?i@g@bl Y,
e horizontal drjving unit, includes a travel suppor er _extending in
t he hori zont B'TaQﬁfﬁécqf?qén?nldhéq'ﬂ?'%@ﬂt%btr 6thﬁg%&°qﬁé\9/‘i” 30{1dKE " end

and a re& effde HBriBehfHl GomsFerRItt 0 be rotated about the rotation axis
by the rotatifgggéaving unit, and a travel driving mechanismconfigured to

drive the ver driving unit to travel between the front end and the

rear end of the trpy&ferabpporthd eBeticaBSlif0hdy Diref erfdldest e tiftaneg!
driving nmechani sm i ncl Hﬂgs a .4 horizontal tra‘nngLi bel.t pr ogl ded across
the front en8URRAIE MRCPEr EX4chANBdN th& ¥ertigphaHFeEaBeaNd N HFNGofh end

of the vertiegh chd Wi auBbttdrel Badf itredbytedrhagRadof enkhefthed istpp@it
transfer, belt, and a hori zont al transfgq)rgég COI’lIfI ured to _&rlve 5t he
r

hori zontldl t MER¥&GT HEIPY potA@Ied to 7aBEg! dmeingr¥ida adi @i ng
uni t i ncl udeff@ngi Hiriviegs UPRRHa MTBRDEE0SHE GRS NEoT TTFE Neheveehbic alffatitiopct i on

and having a top end and a bottomend, the bottomend of the liftin
support 10 nBRb¥ESHetRg AR AP t?weth%#@%@trﬁ rm@n'eﬂmﬁ SURBRIta
lifting drivigemmegehani smconfigured to [ift the end effector between the
top end and tﬂ§0%95t0n1end of the lifting support nenber.

15 Preferably, the lifting driving mechanism includes a
vertical transfer belt provided across the top end and the
bottom end of the lifting support member, a proximal end of the
end effector being fixedly attached to the vertical transfer belt,
and a vertical transfer motor configured to drive the vertical

20 transfer belt.

[0018]

Preferably, the end effector extends in the horizontal
direction and has a proximal end and a distal end, the proximal
end of the end effector being attached to the vertical driving

25 unit. When the vertical driving unit is positioned at a rear end of
the horizontal driving unit, the distal end of the end effector is
positioned on a rear end side relative to a front end of the
horizontal driving unit.

[0019]

30 Preferably, the rotation axis is positioned nearer to a rear
end of the horizontal driving unit than a central position thereof
in a longitudinal direction of the horizontal driving unit.

[0020]

Further, in order to achieve the above object, the

35 substrate transfer system of this invention includes: the
substrate transfer robot according to claim 1 configured to



[0017] 15Preferably, the lifting driving mechanismincludes a verti cal
transfer belt provided across the top end and the bottomend of the lifting
support nenber, a proxinmal end of the end effector being fixedly attached
to the vertical transfer belt, and a vertical transfer notor configured to
drive the vertical 20transfer belt. [0018] Preferably, the end
effector extends in the horizontal direction and has a proximl end and a

di sial leng,_tﬂmwﬁg@xth@{smret?hﬁw’fm@@f}‘s@@s@d _rat@im@_ctetssm@adm_atqhinhg :
vertical drivyin uni t. en _the vertical drivin it i ositioned at a
ear end of [0 ALgRant 4B thag it Ft imsSesriib dhe shBshetendtBt ot or
i s positioned gobatrater candyisigdenyeltivie lorateldr entjaeadtofo tie robiotont al
driving unit._ [0019 .30Pregerab”é,_tqﬁﬁgot%%%%ﬂéﬁX|s I S $25|t|oned ﬁearer
to a rear enf"Gr CPOREHBED, SRt A INIThG SHPSTEHEN D RRAPFEIOTHIEN bhe

t hereof % ard)bﬁgiatsuwiemlaéasdjarreﬁtc'b@mtl@é duisstihaté zeaehled frammoh@niobot] 0020]
Further, in OESSEQQO achi eve the above object, the 35substrate transfer

system of thi ntion includes: the substrate transfer robot according

to claim1 configupesfdrably thansfsstrabe tsahsferatestanf Forhersiidtdate
processi ng nmachi ne | ocat esce'i_ adbacent. tlopthe r obat og Ero essi nﬁ Ehe

substrate; afd GMRPAYatoEapRy YL i IOCRiEduRAarERht Y HiF abLRPt t 8N fhe
robot and coubhigieddt o earipyorarilyhetsubsheptia tive sutratonraesferrbd 5

robot asld'\e | l)yaawec ?*BB%togétvE/anSHwbés tsru tsetrzgt:eecec'a\(*%qinfgr C|)n ct)LTte urncl) %tn'd the
substrate processing machine.
[0022]
Preferably, the end effector extends in the horizontal
direction and has a proximal end and a distal end, the proximal
15 end of the end effector being attached to the vertical driving
unit. The robot is configured such that when the vertical driving
unit is positioned at a rear end of the horizontal driving unit, the
distal end of the end effector is positioned on a rear end side
relative to a front end of the horizontal driving unit. An opened
20 space, which is opened at least on a side facing the robot, is
provided in a lower portion of at least one of the substrate
processing machine and the temporary storage unit. The robot
is positioned such that when the horizontal driving unit is
rotated about the rotation axis, the front end of the horizontal
25 driving unit passes through at least one opened space.
[0023]

Preferably, the substrate processing machine and the
substrate carrying in/out unit are arranged to be opposed
relative to each other with the robot being positioned

30 therebetween. The temporary storage unit is positioned on a
line orthogonal to a line defined between the substrate
processing machine and the substrate carrying in/out unit.

[0024]

Preferably, a pair of temporary storage units are arranged

35 to be opposed relative to each other with the robot being
positioned therebetween.



[ 0021] Preferably, the substrate transfer systemfurther includes a
tenporary storage unit | ocated adjacent to the robot and configured to
tenporarily store therein the substrate transferred 10 by the robot

bet ween the substrate carrying in/out unikt and the substrate processing
machi ne. [0022] Preferably, the ehd effector extends in the

hori zontal direction and has a proxinmal end and a distal end, the proxinal
15 end of the[@pd5qffector being attached to the vertical driving unit. The
robot is configurea he vertical dr.ivi

such that, when_t. ng unit i i_tioned
at a rear end of t Eel‘?Jlaibi\S'n{:%? F@F?@‘Pﬁbamﬁ {S Bagatign aPeéﬁéréﬁ %)ﬁ%a%nd
ﬁf fector : Sdepﬁi b'fcthedhoniz@nteardrgﬁggsmet tleia%a} \eeritvah pfotsdatrionenrfér@‘oft he
orizontal drjvi uni t.. An, opene ce,._ which is.opened at |east on a
si de facing thé Eﬂlﬂﬁtlﬁdl%a pq:lg%(:gl@@ PE tﬁgﬁaﬂ}\}é@%?r%h\”ag Yt east one of
the subst3ate[PpR6@ssi ng machine and the tenporary storage unit. The robot
I s positioned such_t hat en the horizontal driving.unit is rofated about
the rotation axis, Pf%%rﬁm}ﬁm tbﬁd l'lﬁr'%%tar{opir%ﬂgalu%gd'ﬂc\lﬁjassuﬂi E:rabva ses
t hrough at Isaﬁpo@ﬁenembed exaeeing0628{e horizontledieeabioy, theetsasitrate
processi ng nmachi ne,_an e subsirate car{]yi ng in/fout unit a %5%&3%}”,88(1 to

i

dt
be opposed reHRPAVE MEMBAER REKKIT A FFOTh&EN S b2 Tff 'p &S

t her ebet V\Bencofﬁﬁgdremp@cb My rotatedeabbmit the petiowredsobyaHd netatibhogonal
to ali def,i ned bet ween %he substrate processi ng nachinne ancgtéhc?rivg
arr ' of

subst r atid caFFYIRE VRt @NA traY®pgavng mechanipmconijyre
tenporary st gm@geertiidisdavengrumsinged @by dlobeeveppotied frehatane dard ¢heh

referably, [Raf r80g i9n e oPYedosHPPaRbd EHIEAT « J1E rdavelndBinghe
hori zontal dmeadtegnismtiridiaded eenbirBloresi traesfehebeil provriddrgtinossi nal
direction Oftﬁgﬂ”rggpezr?gtaarlwdcyh'e\“rggruenrlm ‘'of the travel support member, a
15 bottom end of the vertical driving unit being fixedly attached to
the horizontal transfer belt, and a horizontal transfer motor
configured to drive the horizontal transfer belt.
[0027] ’
Preferably, the vertical driving unit includes a lifting
20 support member extending in the vertical direction and having a
top end and a bottom end, the bottom end of the lifting support
member being attached to the horizontal driving unit, and a
lifting driving mechanism configured to lift the end effector
between the top end and the bottom end of the lifting support
25 member. The lifting driving mechanism includes a vertical
transfer belt provided across the top end and the bottom end of
the lifting support member, a proximal end of the end effector
being fixedly attached to the vertical transfer belt, and a vertical

transfer motor configured to drive the vertical transfer belt.
30
BRIEF DESCRIPTION OF THE DRAWINGS

[0028]
Fig. 1 is a perspective view provided for schematically
showing the construction of the substrate transfer system
35 including the substrate transfer robot according to an
embodiment of the present invention, in which the substrate



5[ 0026] Preferably, the horizontal driving unit includes a travel
support nenber extending in the horizontal direction, the travel support
menber having a front end and a rear end and being configured to be rotated
about the rotation axis by the rotation 30 driving unit, and a travel
driving nechani smconfigured to drive the vertical driving unit to travel
between the front end and the rear end of the travel support nenber. The
travel drivi pgooessiag md:mmleu'[bemm Hepicted.al transfer beI t provided

ot tom end of the. bk 2051 3D HemT it Mo PA e ARSI B o

G ve the hot I zontal tratsrer BalL 0027 “Q”“f*“’e' S“"“‘“’"ﬁ e Py n
unit includes a li {Q'n& i% %uﬁ%@i’%aln&ﬁ%g %%@%ﬁl gghéméﬂgak\igr%ﬂ‘@)ﬂ”a :
di recti orb anthéaubsirate dpaesfterarcbat batbedirendo the dmbodimemt of thee

lifting supp g attached to the horizontal driving unit, and a
lifting drivg% %ﬁgb‘i\‘ﬁagﬁp Onflgured to lift the end effector between the

top end and t he boFigam éndsofatmagram nforsuppestra2 grevipenedrheplicesi ng
driving nmechg udes a v V. S he top
end and the B‘g%ﬁg]%%ﬁb' cpfrotvrlge %ﬁﬁ %Hﬁﬁﬁrﬂ% ng%éﬁggidp?ﬁ%ﬁ&f@'eﬁla&of t he
end effectortéxeuptqaﬂ'yw:*ag@t Uaclﬁaddta) ctdrefe/mmnnaWhﬂclarFs@eM(lae)lShowsd a
verti cal or conf| d t ve t i ran
BRI EF |Q’1?‘% B Gla VDt Ree [Wgﬁ Fg. Ji']&’ %;'F‘Oﬁ’%u ne p%‘?@%%%ftu ve
vi ew provi deprcboessnlgen'aacmwel wm@ﬂgng(ﬂ)%MOwstthEtcb@wayfon he substrate
transfer system 35Lncl ydi.ng t he _substr sfer ot di ng
enbodi nent of the tlp:) gt H‘?\/eq%?lg(gﬂm ﬁo'Wn' lUﬁ 'fehténgu ts%}er al%&%% 8 oéégy ng
machi ne is assbstiegiectrathsfer system and the substrate processing machine,
respectively shown in Fig. 1, in which Fig. 5(a) is a partial plan
15 view of the layout, and Fig. 5(b) is a partial side view of the
layout.
Fig. 6 is a side view provided for further illustrating the
layout of the substrate transfer system and the substrate

processing machine, respectively shown in Fig. 1.
20
MODE FOR CARRYING QUT THE INVENTION

[0029]
Hereinafter, the substrate transfer robot and the
substrate transfer system including this robot, respectively
25 according to one exemplary embodiment of the present
invention, will be described with reference to the drawings.
[0030]
As shown in Figs. 1 and 2, the substrate transfer system
includes the substrate transfer robot 1, a pair of temporary
30 storage units 2, 3 and a conveyor 4, respectively arranged
around the robot 1. In addition, the substrate processing
machine 5 adapted for processing the substrates is located
adjacent to the robot 1.
[0031]
35 In this substrate transfer system, the substrate
processing machine 5 and the conveyor 4 are arranged to be



Fig. 2 is a plan view of the substrate transfer systemand the substrate
processi ng machi ne, respectively showmn in Fig. 1. Fig. 3 is a vertical
cross section schematically showing 5 the substrate transfer robot
according to the enbodi nent of the presegt invention. Fig. 4is a
diagramfor illustrating opened spaces respectively provided in the
substrate processing machine, the tenporary storage unit and a conveyor, in
whi ch Fig. 4()@)30&;!@@\/\&|la®t\tdneot@mmroethysrat/mhatj@e wobibt Fibping(imtespossdt he

substrate pr S, O sh . Fig.
5is adi agrgﬁ% ?Egtrgﬁi‘rﬁg Ehga%iad{] 0 rﬁm@réﬁgﬁ%gﬁggtlf%ﬁgfzﬁr3systgm
%q th subsar?tarrangeelss@ rbl; mpctimsam relmpfe:tomm Ftoen wrthEthge rfbé:)oitn.

iCc [ a). l.s a.partia n V|ewo t o] i 0. is a
parti al gl de(JL be%ngf F‘ FI’%?/% t?here etw%ga 2’ éﬁ% ll eaé}&g\%g%rnﬁﬁi géd for
further i3l uahbahengmélajéfaryedt befwthe swbsubdteate gsdeasssygt macidet he
substrate prg esa nachlne d{)espectively showmn in Fig. 1. 20 MODE FOR

CARRYI NG QUT 29] Herei nafter, the substrate
transfer robpt)oa@q the substrate transfer systemincluding this robot,

respect vel ), 25 aoher Bty R e RIE BRLSOIER O BsiBEpE o
As shown in Etagtsfeitrm@dtae tdhrgessbhsdd aglastsraubfserrateyamnfoncms@ast the
S o W R A e A
substrate prmengtmcmm S uarkpd el I@(D, mmmsgsluma tdumn \seNosit rat éhei s
located adj acelnrt tP ttg%’xﬁgpé)rty 1'sthJ|9a0ch’éL] units 2, 3 and the substrate
processing machine 5.
[0033]

15 For instance, when one glass substrate 100 (that is not
yet processed) is carried to a point in the vicinity of the robot 1
by the conveyor 4, this glass substrate 100 can be transferred
by the robot 1 to the first temporary storage unit 2. Then,
such an unprocessed glass substrate 100 temporarily stored in

20 the first temporary storage unit 2 will be further transferred by
the robot 1 to the substrate processing machine 5.

[0034]
Thereafter, the substrate processing machine 5 provides
chemical vapor deposition (CVD) or the like process to each

25 glass substrate 100. Then, each of such processed glass
substrates 100 will be transferred by the robot 1 from the
substrate processing machine 5 toward the second temporary
storage unit 3.

[0035]

30 Thereafter, each processed glass substrate 100
temporarily stored in the second temporary storage unit 3 will
be further transferred to the conveyor 4 by the robot 1, and
then carried out by the conveyor 4.

[0036]

35 As shown in Fig. 3, the substrate transfer robot 1

includes a base 10 fixed in position to a floor 50. This base 10



35In this substrate transfer system the substrate processing nmachine 5 and
the conveyor 4 are arranged to be 8 opposed relative to each other with
the robot 1 being interposed therebetween. Further, the pair of tenporary
storage units 2, 3 are arranged to be opposed relative to each other with
the robot 1 being interposed therebetweeti on one line orthogonal to 5

anot her |ine defined between the substrate processing machine 5 and the

conveyor 4. [9@d2figured fot Buwdntmg aheré@msarﬁr@magarcesm*eml isum:m?rttabl e
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units 2, 3 alnaot;{?a substrate processing machine 5. [0033] 15For instance,
S

when one gl a trate 100 (that is not yet processed) is carried to a
point in Fhe vici nMoreosﬁpébmcra)%ta JrobatlbhesI@@ﬁtVEEQS fixetiinspgkitéen to

bstrate 100 f h bot t he ,f t, t
Storage uni ¢ 3260%aR, FGT M HsRYel P taaieronst Lde G0 TEROHS! i 1y
Et 0{ ﬁd i an?S?hft flarsantlﬁérwt tfcbryaﬁqu@eedmetlaavw td abbebuiridel bf ahef erred
e robo 0 ubstrat e, processin i
T%ereafter PRses iBst rfﬂg b?c?d@?é’l tﬁE@\ﬂ E@%‘?gﬂein'éalloc@gﬁgr
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storage unitt@vdlMdydort member 11.

[0038]
Further, a servomotor 14 including an encoder is provided
in the base 10. With this configuration, the rotation driving
15 force of the servomotor 14 can be transmitted to the rotation
shaft 12 via two gear mechanisms 15, 16. Thus, the travel
support member 11 can be rotated about the rotation axis 17
extending in the vertical direction relative to the base 10.
Namely, in this case, the servomotor 14 and two gear
20 mechanisms 15, 16 constitute together one rotation driving
mechanism.
[0039]
Further, the lifting support member 18 extending in the
vertical direction is attached to the travel support member 11,
25 such that this lifting support member 18 can be moved between
the front end 11A and the rear end 11B of the travel support
member 11, while maintaining its vertically standing position.
[0040]
More specifically, the horizontal transfer belt 20 is
30 arranged in an inner space of the travel support member 11,
while being provided across a pair of pulleys (horizontal transfer
pulleys) 19A, 19B, between the front end 11A and the rear end
11B of the travel support member 11. A top face of the travel
support member 11 is opened with the bottom end 18B of the
35 lifting support member 18 being fixed in position to a top face
of the horizontal transfer belt 20. It is noted that the opened



30Ther eaft er, eachpr ocessedgl ass substratelO0 tenporarily stored in the
second tenporary storage unit 3 will be further transferred to the conveyor
4 by the robot 1, and then carried out by the conveyor 4. [0036] 35As shown
in Fig. 3, the substrate transfer robot i ncludes a base 10 fixed in
position to a floor 50. This base 10 9 configured for supporting
thereon an el ongated travel support nenber 11 extending in the horizontal

direction, spfdrrt“rohabftthlestdps fuek @Mpherttravem‘@erpddrtcmrhbeom1omalyl e
r ot at ed. [0037% 5I\/br eC|f|caII%/I qatl ?haft 12 is fixed in
posi tion to 4°AYHY é)rgpe[rh%e ‘Qe W&mber 11, such that this

shaft 12 can[bg4qgt|onally plvoted relatlve to a bearlng 13 of the base 10.
g e e e O eRE bt ol B LB s Ao Ryl o2
the | ongi5 udseavOmdmtzmnmﬂu@hfg tth@V@hcw@morcheﬁ@bvempﬂ@naﬂ|6)Oaaﬂvnng
Further, a s nDtor nc ncoder OVI t he
10.Wth this '33 ?@6?8%@’ h' ﬂ#@r%%@m&'ﬁw rw&r&ieaga l?ﬂgky@rraom)tor
14 can be tr divadtidres trlrhtufse ﬂ‘rfé&mftm@ sh@btortamlnabém&&wn ecimoiveds 15,
33-.)60 sngsext eﬁ&tt{q%\é% B r\%é{t[ ?m@gl ?&v“r @é}qagﬂléséég%l%g ﬁf)g fﬁﬁ?e el O
Nanmely, in tbuppmse mtefm!béervpﬂptor l\ﬂa%@m;d tMege%r\RﬂnmoharQ}?ﬂB thé 16
OnSt'thLtCF R%le*ltzoenta?qle'aﬁg rt'boelt Va'nnog two pur”eys 19A, 19B constitute
together one travel driving mechanism configured to drive the
lifting support member 18 to travel in the horizontal direction.
Further, this travel driving mechanism and the travel support
member 11 constitute together one horizontal driving unit.
15 [0042]
Again, as shown in Fig. 3, the end effector 22 extending
in the horizontal direction is attached to a front face of the
lifting support member 18, such that this end effector 22 can be
lifted between the top end 18A and the bottom end 18B of the
20 lifting support member 18, while maintaining its horizontally
extending position.
[0043]
More specifically, a vertical transfer belt 24 is arranged in
an inner space of the lifting support member 18, while being
25 provided across a pair of pulleys (vertical transfer pulleys) 23A,
23B, between the top end 18A and the bottom end 18B of the
lifting support member 18. The front face of the lifting support
member 18 is opened with the proximal end 22B of the end
effector 22 being fixed in position to a front face of the vertical
30 transfer belt 24. It is noted that the opened portion of the
front face of the lifting support member 18 may be sealed with
the sealing belt or the like.
[0044]
One pulley 23A can be rotated by a servomotor 25
35 including the encoder, thereby optionally driving the vertical
transfer belt 24 in either of upward and downward directions.



[ 0039] Further, the lifting support nenber 18 extending in the
vertical direction is attached to the travel support nenber 11, 25 such
that this lifting support nenber 18 can be noved between the front end 11A
and the rear end 11B of the travel suppotf menber 11, while maintaining its
vertically standing position. [0040] Moré specifically, the horizontal
transfer belt 20 is 30 arranged in an inner space of the travel support

merrbe][ 11, }/\llmsl sgjbhi mgependi%ﬁdcamQQscanptaérmof\/SQUbéayeghhﬂmztonptahdd
transfer pu 19A, 19B et ween e front .end 11A and t rear 11B
of "the ¢ r avell A A CEeRBEITEIERA 1BE PheB e T hBErt SEptRE (Ehber 11
i s opened w Narhlegy bthé¢ sereoehdifr 26, the Bériitélt tragnsSapialt 2k aber tWwd bei ng
fixed in positi j zont.al transfer, .belt 20..

t t f f h . Lt i
not ed t hat tRéj'%B’esng&%‘“ﬂgpZﬁgrcteicgﬁs%&%ttﬁgrt%%e'frbecre &1& hi‘fppgveprévdﬁﬁorlts
[fﬁhbernélilﬁayn?ehanmada?@pt%% fprdifei?gsehéi @ggbﬁﬁﬂactﬂg pReir ithe.vélﬁtﬁ)@ail ] In

i s enbodi ngnt, .one .C e rptate a_b. servonuotaor ,.
including th LA e ate pl’yﬁﬁgﬁ%yﬁ%ﬂ%&m| NGNS, T C@ﬂ@'%r?'ﬁm “ﬁ'gﬁsfer
belt 20 in estbgorofmeenbar d &ndnbaitkveartdgdtheetomms.ertivas divied uihtt.ng

suppor t rrenbtfé é% can be noved between the front end 11A and the rear end
11B of the t Ql]support menber 11. Nanely, the servonotor 21, the

Fig. 3 shows the lifting support member 18 taking a
10 position at the rear end 11B of the travel support member 11.
In this waiting position, the distal end 22A of the end effector
22 is positioned on the rear end side of the travel support
member 11 relative to the front end of the travel support
member 11,
15 [0046]

In a lower portion of each temporary storage unit 2A, 3A
of this substrate transfer system, as shown in Fig. 4(a), the
opened space 2A, 3A that is opened at least on its one side
facing the robot 1 (i.e., on the front face side thereof) is

20 provided.
[0047]

Further, in a lower portion of the substrate processing
machine 5, as shown in Fig. 4(b), another opened space 5A that
is opened at least on its one side facing the robot 1 (i.e., on the

25 front face side thereof) is provided. Rather than providing such
an opened space 5A in the lower portion of the substrate
processing machine 5, the substrate processing machine 5 may
be located in a suitable position that can adequately prevent
unwanted interference with the so-called minimum turning

30 radius of the robot 1.

[0048]

Additionally, in an area defined between upper and lower
belts of the conveyor 4, as shown in Fig. 4(c), still another
opened space 4A that is opened at least on its one side facing

35 the robot 1 (i.e., on the front face side thereof) is provided.
[0049]




10 horizontal transfer belt 20 and two pulleys 19A, 19B constitute together
one travel driving nmechanismconfigured to drive the lifting support nenber
18 to travel in the horizontal direction. Further, this travel driving
mechani sm and the travel support nenber 1121 constitute together one

hori zontal driving unit. 15 [0042] Again, as shown in Fig. 3, the
end effector 22 extending in the horizontal direction is attached to a
front face of the Whénntheupreel seppert I'densbeh Lhavftthe mybteflf dstor 22

can be lifted tween the top end .18A_and e Jhottom en 8 f th

201 fting suB%gqeRe%?t B RIS ORI %?ngtthet {PbFEndt il?y A E08di ng
posi tion. [O06rlel supportvemenspeciifli dakkyibes wecirtotdr toausber deabted4 is
arranged in gn i nner space of i;ié I.ifé:t.i n%asupport menber 18, while being 25
provi ded acr 8¥s" & EpGNFEHUBIETR (Ver'¥i &l transfer pulleys) 23A, 23B,

bet ween the {0p5€1d 18A and the bottomend 18B of the lifting support
menber 18. The front face of the Iifting.sup or nber. %Slis egvm'th

t he proxi mal end 23@ @'f'st ﬁ@sgnoa%ﬁhe%‘f\’f)‘r 32 &ei ?g 1Red " Haﬂoﬁeggn po a
front f acfe ofr:]les]peib\eei ]piycme f$ﬁoﬂﬂlt @mff gl Abelftthadtrdveli §Jplp®|etdmémtbetme1lop§ned
portion of the front face of the lifting support .ne r 1 e
B th the seald AT © GiiaRaet! futh| aak SHER°OF (R BB AR 385808, "he
rotated by ausérsv@m®,otheTodvieydrudianyd tthe sobstiate pieredsingpiiawidhkey
drivi ng(#te gert'cal transfere%gt 24 i%}eiﬂ]g} OE u[D rd an&m&%\qﬁrd
directions. 211 A SO0Rf, C¥1eSeNPVEFY et GI€ habe Fﬁ%&fsﬁ% & top
end 18A and Bhendpt bemeratelBBoofavidid buthi agn soymrdap wettberhed &irdialaed y,

t he servom)tgr Zsﬁp the vertical transfer belt 24 and two pul |l eys 23A, 23B

constitute t éP-one lifting driving 5 mechani sm adapted for lifting the
end effector[@@5i1n the vertical direction. Further, this lifting driving

o o L iR AR P SRR A% B ey (ggstengna, |
taking d5 4A, 5A are respectively provided, as shown in Fig. 4, to each
corresponding unit or component, the travel support member 11
of the robot 1 can be rotated with the distal end 11A thereof
passing through each of such opened spaces 2A, 2B, 4A, 5A,
without any interference.
20 [0052]

Now, referring to Figs. 5 and 6, the rotation movement of
the travel support member 11 will be described in more detail.
Namely, the travel support member 11 of the robot 1 is
positioned at a level corresponding to each of the opened space

25 5A provided in the lower portion of the substrate processing
machine 5 and the opened space 4A provided in the conveyor 4.
Similarly, with respect to each temporary storage unit 2, 3, the
travel support member 11 is positioned at the same level as
that of each opened space 2A, 3A of the temporary storage

30 units 2, 3.

[0053]

Namely, with this configuration, the travel support
member 11 can be rotated with its distal end 11A adequately
passing through each opened space 2A, 3A, 4A, 5A, thereby

35 preventing any interference between such the travel support
member 11 and each unit or component 2 to 5.



10 position at the rear end 11B of the travel support nmenber 11. In this
wai ting position, the distal end 22A of the end effector 22 is positioned
on the rear end side of the travel support nenber 11 relative to the front
end of the travel support nmenmber 11. 15 { 046] In a | ower portion of
each tenporary storage unit 2A, 3A of th substrate transfer system as
shown in Fig. 4(a), the opened space 2A, 3A that is opened at least on its
one side faci{0@54ie robot 1 (i.e., on the front face side thereof) is 20

rovi ded. [0047 t he on f the suhstrate
Brocessi ng[ mach? neFErthRern 'sﬁév\ﬁ{‘#% % Qve'aﬁbﬁh&o sHoReFIAcd S5ASt hat
}S Ope][led at pgsats?]ned Ft:ghcme rseaigarfa@lﬂgetﬂmm@m 11Bi of. the)rsumo% .
ront face side ther rovi er t rovi.di n u n_gpene
Space 5A i n THEMRL Lotha sReotenfial sisufiph it ShePbRai el ififetdoRPhe
substr at €& pr of eldsd rrmmraoi‘u mae b ey k. Iq'cmér@dor@ 8:h$$ll¢@bﬂlgup@lﬂohl cant hat
can adequatelé Erevent unwa ted mt@ﬁ3 ? B so- cal ﬁlﬁt L mum
turning 30r adFb r%lfy tREeY%'B tupwqrb ]'n er ere%ﬁjl @5W€9e|r§/ 'BBea
g(efi)ned _blelt weeppﬁmpemeamddelromer ahel Eaﬁhf uhine cronmgyponféntaz tm@/mevenFi g. |
c), sti anot her, opened, space a ened . at | east gne side
ot g 35t he NIBHOINE (raKe! Lo Fiunberatd & qotates edish ool EiRbea.
[0049] 12 suppoerenhbertlr&\tﬁémgui?ogrttorm@dwtlié fart haerth ofl the
rotation axis 1 the front end 11A of the travel support

rot at ed

member lﬁé)d rcar\{eﬁe%u%pert}e"u@%}bqr Ias as denoted by reference nuneral 26 in
Fig. 2. 5 [0p60F5 In this case, as shown in Fig. 2, the circular

| ocus 26 descri be

partly overlapped Wi {qﬁ@@g{ﬁﬁ%gﬁ'@l%ﬁ@oq@qbgggfaba‘éf%@g@gﬁq ggggﬁéf‘ltlhles
conveyor 4 apHafthel 3uhsdateide rginepgshearerncto nthe rear end 11B of the
support member 11 relative to the central position in the

15 longitudinal direction of the support member 11, the weight of
the entire robot 1, upon its rotation or pivot movement about
such a rotation shaft, can be well-balanced, providing an
adequately smooth rotation movement of the robot 1.

[0056]

20 Namely, due to the positioning of the lifting support
member 18 located at the rear end 11B of the travel support
member 11 during the rotation movement of this travel support
member 11, as well as due to the positioning of the rotation
shaft 12 for allowing a forward portion of the travel support

25 member 11 to be somewhat longer than a rear portion thereof,
the weight of the entire robot 1 can be successfully
well-balanced.

[0057]
While the belt and pulleys are employed in this

30 embodiment as a direct-acting-type mechanism for constituting
the aforementioned horizontal driving mechanism and vertical
driving mechanism, any other suitable direct-acting-type
mechanism, such as a rack and pinion type mechanism, a ball
and screw type mechanism, a linear motor, a cylinder, a

35 telescopic type mechanism, a pantograph type mechanism or
the like, can also be used.



10 5. In sone cases, however, the substrate processing machine 5 may be

| ocated to avoid such an overlap with the circular locus 26. [0051] In this
case, however, since the opened spaces 2A, 2B, 15 4A, 5A are respectively
provi ded, as shown in Fig. 4, to each cq&gesponding unit or conponent, the
travel support nenber 11 of the robot 1 n be rotated with the distal end
11A thereof passing through each of such opened spaces 2A, 2B, 4A, 5A

wi t hout any WOOSBﬂerence 20 [ 0052] referring to Figs. 5 and 6,
the rotation oV engy ravel ort nber scribed in
nore detail. Narrel ‘t]‘ﬁethter 59&‘7“9%?)’3?’ ”Eafis'@f Ly Wb'% %Pgﬁ'ﬁn?n
positioned als &drﬁﬂ@hre:d)rsrtﬂﬂpqn@ltnmé adrgaity dbrteeobmheedesmm% Y

provi ded in the | 0 sub trateﬁfroces and t he

opened space“4R B?:ﬁ?ﬂgm'ttheq pee %@1&5@‘6@ AYPBOMT IQFYDE qﬂh"ﬂ%éﬁ&:? WPo each
t enpor arySStgeagmmearﬂsnﬁs 1G)e15rahel tramerbtyuppmrtbmembersl pawiatyi beed at

the sane | evel that o ened a A of the tepporary storage
S0un s 2, - 3anggusonnect el 8 SieRt Bla B hoiRr ghatsr s TR AR ave
support rrenb§6059]can be rotated with its distal end 11A adequately passing
t hrough each opene paceg 2A,_ 3A_.4A, 5 her e pr ev any

i nterference bet \/veg‘r?v%/ucﬁ“? hé)p[errg\l;g:]ri sQBpr1 1 'Qngtr?‘l%cﬁaﬁﬂl tO
conmponent 2 tarsferdidd @Ag4plass sub&uatélexooaendels@m@redevbnv@ td hlrae
rotatio haf t ositianed sli e rear end 11B of the

suppor t nbébegr tﬁaﬁr?%%gﬁtmc 5‘§| %I‘%ﬁ?bﬁ ?’ﬁgcr'gﬁ& tudi nal direction 5

of the suppof00&efber 11. Therefore, this configuration can securel y
S b e S N R S S A S
rotated withfgdes |Ul'félcft§h\%elp@ﬁr4 nwinpley, &8 eiovgn pasi Fiang] ahet Inétmgar end
11B of the 10u|t:>£>%¥1.?| n%ortlgers posrg'oned on the side of the rear end
15 11B of the travel support member 11.
[0061]

Then, the end effector 22 is lowered by the actuation of
the servomotor 25 provided for the vertical carriage to a point
lower by a predetermined distance than the level of a bottom

20 face of the glass substrate 100 carried on the conveyor 4.
[0062]

Thereafter, the lifting support member 18 is moved
toward the front end 11A of the travel support member 11 by
the actuation of the servomotor 21 provided for the horizontal

25 carriage, thereby to move the end effector 22 to a point below
the glass substrate 100.
[0063]

Subsequently, the end effector 22 is moved upward a

preset distance by the actuation of the servomotor 25 for the
30 vertical carriage in order to allow the glass substrate 100 to be

held on the end effector 22.

[0064]

Then, the lifting support member 18 is moved toward the
rear end 11B of the travel support member 11 by the actuation

35 of the servomotor 21 for the horizontal carriage.
[0065]



[ 0055] In addition, with this configuration including the rotation
shaft 12 located slightly nearer to the rear end 11B of the support nenber
11 relative to the central position in the 15 |ongitudinal direction of

t he support nenber 11, the wei ght of the] ntire robot 1, upon its rotation
or pivot novenent about such a rotation shaft, can be well-bal anced,

provi di ng an adequately snooth rotation novenent of the robot 1. [0056]
20Nanel y, due to tThepeaftiaroiiheg todvéeheupipfdri nonempeor ¢ Imisrbetated| byat ed

at the rear f. the_travel [ rd ng e on
movement of Thbs2Eruduph Bl “SeniRBter "EE" Rhoy it (0° rher pheadth

posi t : oni ng dfivehén rovtdatri ton détredtt tHe g edifd abeir @2 eoveamhtbepsubstmatef t he
travel support er t o_,be sonewhat |onger than a rear portion

t her eof theb\ﬁgggﬁﬁgm%ﬁgﬁt ﬁre robot 1 can be successfully

wel | - bal @&ce@00pBQG57] While the belt and pulleys are enployed in this 30
enbodi nent as a digect-acting-type nechangsmforconstitut]

af orenent i oned hor%yﬁ’ﬁﬁglue&r}i [ ﬁﬁenggﬁa%%#gﬁdﬁ\;eﬁliriﬁwéi ﬂ&?\&gﬁﬂegxani sm
any ot heL sutmatﬂc&gmtirmtogadd‘té B@rt/ppeotmc Aanfamths uadrticalacaatkgartd pi ni on
type mechani a n crew ty nechani_sm | L near tor

cylinder, a é@@%lmab%ﬁeytép%'vr?&:ffgﬁ}:%‘?ﬁ?e Zt%{ht%%r é%%gffgggng%ﬂgﬂ]agﬁ or
the |ike, camaelstingepostdn oflthéit8trate procdssireg thachati.on driving

mechani \s}@TiDn bBEZ]errbodi ment is configured such that the driving force of
t he ser tE) can be transmtted to the travel support nenber 11 via

the two 5 gear nechhensrhelfiftidg, suppott avembmippsris maoved tblvamy the
ety conpShe g PaoP BB SRS AR R By ek 208,
substrate 106f othd heerc@meyor 21t fot hghdhsribehtal ecgrriams simgnaerhitoe 5
w il be deSCHé)\?ed'the end effector 22 to a point above the substrate
15 mounting portion of the substrate processing machine 5.
[0068]

Thereafter, the end effector 22 is moved downward a
certain suitable distance by the actuation of the servomotor 25
for the vertical carriage in order to place the glass substrate

20 100 on the substrate mounting portion of the substrate
processing machine 5.
[0069]

Finally, the lifting support member 18 is moved to the

rear end 11B of the travel support member 11 by the actuation
25 of the servomotor 21 for the horizontal carriage.
[0070]

In this embodiment, as described above, the glass
substrate 100 is carried in and carried out by utilizing the
conveyor 4. However, for instance, a table suitable for

30 temporarily placing thereon the glass substrate 100 may be
provided, such that the glass substrate 100 can be carried in
and carried out after the substrate 100 is placed on the table by
the robot or the like. Alternatively, a plurality of glass
substrates 100 may be carried in and carried out as a whole,

35 while being contained in a proper substrate container.

[0071]



[ 0060] In an initial state, as shown in Fig. 1, the end effector 22
faces the conveyor 4, while, as shown in Fig. 3, the lifting support nenber
18 is positioned on the side of the rear end 15 11B of the travel support
menber 11. LO061] Then, the end e{%ect or 22 is lowered by the
actuation of the servonotor 25 provided r the vertical carriage to a
point | ower by a predeterm ned distance than the |evel of a bottom 20 face
of the gl ass subst Farehdf)0 icar thed substirateonvraysfed. r{)BOGZ]l of this

e B e b RS R e e SR, T ol 122
provi ded for substiatrs 2Q¢ &lanZBJeCaftre'dagzs/ drineinepy iy they endceféactoaf Pect or
2 ool B BhBI IS B SHECH b8, K8oc LEORHs, e BURERELRREL
t he servdiot end2&fffemtot X2 30Tarrefate, cas rdcap@airadowdtdr the ralbted teht igl ass
pubstrate 100 ReoRiREl dys' B5 SALELL FRUBIREPACRAL sand pripssollETL,
support nenberdét toy lifheéhacyleds sub8bratie 10 oer thoadika, BHe faapadiey of
horizontal ¢ ﬁcreif‘eclr%ior{'\%(gg?]necle5ssary for constituting each driving unit can
be substantially reduced. Therefore, this embodiment can
10 successfully prevent undue increase of the size of the robot 1,
while adequately controlling the production cost.
[0072]
Additionally, in the substrate transfer robot 1 of this
embodiment, the end effector 22 can also be moved in the
15 horizontal direction by moving the vertical driving unit itself in
the horizontal direction. Therefore, unlike the related art
substrate transfer robot, it is not necessary to extend the arm in
the horizontal direction. Namely, this configuration of the
embodiment can securely eliminate the problem attributable to
20 the bending caused by the extension of the arm so that, highly
accurate positioning of the end effector 22 can be achieved.
[0073]
In addition, according to the transfer system including
the substrate transfer robot 1 of the above embodiment, each
25 unit or component 2 to 5 can be positioned nearer to the robot
1, as compared with the robot system of the related art, while
successfully preventing the interference between the travel
support member 11 of the robot 1 and each unit or component
2 to 5. Therefore, this invention can enable a more compact
30 layout to be employed for the entire system including the
substrate processing machine 5.
[0074]
While one preferred embodiment has been shown and
described above, it will be understood that there is no intent to
35 limit the scope of the present invention by such disclosure, and
that various alterations and modifications can be made to this



Thereafter, the travel support nenber 11 is rotated by the actuation of the
servonotor 14 provided for the rotation drive in order to direct the end
effector 22 toward the substrate processing machine 5. 5 [0066]
Subsequently, the end effector 22 is ”DV@ﬁ upward by the actuation of the
servonotor 25 for the vertical carriage to a point higher by a given

di stance than the level of a substrate nounting portion of the substrate
processi ng nenmbodnﬁentoNnmﬁﬁﬂjdeparhngTﬁ&nn tihe spwnjagdsso@petomthber 18

ot uat ton of TR U8Ry oGt el Q] e RAiBYS: ¥ EaRel BBHEOR het¥eo move

t he end effeappenzizd o dajpoisnt isboce tdm/esubsmlr atseuctﬁnmlt&xratgorpsrtand of

cifector 22 MOGBGRRRBRATIIN Fal iRl Ehe: e, sp BEGELNE v RBBS Ut on

of the servonDtor 25 for the vertical carriage in order to place the glass
substrate 20 100 on the substrate nounting portion of the substrate
processi ng machi ne 5. [0069] Finally, the lifting support nenber
18 is noved to the rear end 11B of the travel support nenber 11 by the
actuation 25 of the servonotor 21 for the horizontal carriage. [0070]

In this enbodi nent, as descri bed above, the gl ass substrate 100 is carried
in and carried out by utilizing the conveyor 4. However, for instance, a
tabl e suitable for 30 tenporarily placing thereon the glass substrate 100
may be provided, such that the glass substrate 100 can be carried in and
carried out after the substrate 100 is placed on the table by the robot or
the like. Alternatively, a plurality of glass substrates 100 nay be carried
in and carried out as a whole, 35while being contained in a proper
substrate container. [0071]



16 Further, in the substrate transfer robot 1 of this enbodi nent
constructed as descri bed above, the glass substrate 100 can be lifted by
driving only the end effector 22 anong the conponents of the robot 1, while
being held by the 5 end effector 22. Th Ci§fore, as conpared with the
related art in which other arns are noved together with the end effector in
order to lift the glass substrate 100 or the like, the capacity of the
servonotor necessary for constituti ngG&dM3Briving unit can be
substantially reduced. Therefore, this enbodi nent can 10 successfully

prevent undug incr gaggbg{rattgecrghg Ej CrO‘?HBPE whil e adequately
troll th d | | th
o T o o e o

substrate transfer@fobdl
be moved i n SHBSIBABAIlYoROEZOAtALStatE: by moving the vertical driving unit

itself in the hori 30@é|8t||call dﬁ@ﬁm@mﬂ'h&r@‘i@gﬂre@rﬂd ¥eivieheh e edred effectior
substrate transfer robot not necessary to extend the armin the

hori zontal dFY dBPV n'NQn’é?%ﬁ'cqlﬁ‘flgeEB'm'guratl on of the enbodi ment can

securely el l m nat eat herpioraerdmying huiigbtenfigu?edt te drudi tige caertéchlby the
extension of the arm ﬁo that, hi ghl accuraltﬁ g gl tioni g of the end
effector 22 BAYIBE 4@ @/é@lovfd@ﬁ;] orizontal| ¢irgg 'loﬂ'o?l according to the

transfer systeminglrstiatior ftm\%mlgsurnat ‘totﬂf&g@ffeii tbohﬁﬁaté tHe tHeriabovs
enbodi nent ach 25 un posi.ti qned near er to

“Hhatatis
The robot 1, QYR8 ba aBou The GHabiSN s3XRere Rt Y dPars aVE tihh | o
successful | ydpfee;\tﬁfﬁl ng the interference between the travel support menber
11 of the robot 1 and each unit onent 0 5. Therefore, .thi
i nvention can enabW@ed”%r@%@r%ﬁ@tfctw?§§o@ffzel%05és&?@Qﬁfé&dfwh? ﬁgeenti re
system i ncl udeﬁigcghgrauhgtumte amd)cesm ng machine 5. [0074] Wile one

f d enbodi has b
preferred enbodi mept, Nash°She 168 8RS vertical driving unit is connected

with the horizontal driving unit.

2. The substrate transfer robot according to claim 1,

wherein the horizontal driving unit includes a travel
support member extending in the horizontal direction, the travel
support member having a front end and a rear end and being
configured to be rotated about the rotation axis by the rotation
driving unit, and a travel driving mechanism configured to drive
the vertical driving unit to travel between the front end and the
rear end of the travel support member.

3. The substrate transfer robot according to claim 2,

wherein the travel driving mechanism includes a
horizontal transfer belt provided across the front end and the
rear end of the travel support member, a bottom end of the
vertical driving unit being fixedly attached to the horizontal
transfer belt, and a horizontal transfer motor configured to drive
the horizontal transfer belt.

4, The substrate transfer robot according to any one of
claims 1 to 3,
wherein the vertical driving unit includes a lifting support



descri bed above, it will be understood that there is no intent to 35limt
the scope of the present invention by such disclosure, and that various
alterations and nodifications can be made to this 17 enbodi nent wi thout
departing fromthe spirit and scope of t i nvention. Nanely, it will be
obvious that the intention in the append claims is to cover all such
alterations and nodifications as may fall within the true scope of the
i nvention. lﬂemwsxlenélm;glbatmm eertlaaSﬂerreatocbrmtamd)rrra\hagn@ toapneauld
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6. The substrate transfer robot according to any one of
claims 1 to 5,

wherein the end effector extends in the horizontal
direction and has a proximal end and a distal end, the proximal
end of the end effector being attached to the vertical driving
unit, and

wherein, when the vertical driving unit is positioned at a
rear end of the horizontal driving unit, the distal end of the end
effector is positioned on a rear end side relative to a front end
of the horizontal driving unit.

7. The substrate transfer robot according to any one of
claims 1 to 6,

wherein the rotation axis is positioned nearer to a rear
end of the horizontal driving unit than a central position thereof
in a longitudinal direction of the horizontal driving unit.

8. A substrate transfer system comprising:

the substrate transfer robot according to claim 1
configured to transfer the substrate to/from a substrate
processing machine located adjacent to the robot for processing
the substrate; and

a substrate carrying in/out unit located adjacent to the
robot and configured to carry in the substrate to a position near



3. The substrate transfer robot according to claim 2, wherein the
travel driving mechanismincludes a horizontal transfer belt provided
across the front end and the rear end of the travel support nenber, a
bottom end of the vertical driving unit ing fixedly attached to the

hori zontal transfer belt, and a horizont transfer notor configured to
drive the horizontal transfer belt. 4. The substrate transfer robot

accordi ng totheyramet afs elai res taroy Huimibeesnbshm@teerecenled frammnghani t

i ncludes a I#%%'gg support 19 nenber extending in the vertical direction
and having a % end and a bottomend, the bottomend of the lifting
support nenber being attached to the horizontal driving unit, and a lifting

driving mechgni sm Thef iguwsadate lidtsfidre sndeeh f eeicordhey ween didient & end
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The substrate transfer robot according to any one of clains 1 to 5,

wherein the end effector extends in _the horizontal direction and has a
proxi mal endl8nd aTBEstWpslrde traasfeosyaEEMeaacordingterdabni@ct or bei ng
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wherein an opened space, which is opened at least on a
side facing the robot, is provided in a lower portion of at least
one of the substrate processing machine and the temporary
storage unit, and

wherein the robot is positioned such that when the
horizontal driving unit is rotated about the rotation axis, the
front end of the horizontal driving unit passes through at least
one opened space.

11. The substrate transfer system according to claim 9 or 10,

wherein the substrate processing machine and the
substrate carrying in/out unit are arranged to be opposed
relative to each other with the robot being positioned
therebetween, and

wherein the temporary storage unit is positioned on a line
orthogonal to a line defined between the substrate processing
machine and the substrate carrying in/out unit.



20 the robot as well as carry out the substrate received fromthe robot.

9. The substrate transfer systemaccording to claim8, further conprising a
tenporary storage unit | ocated adjacent to the robot and configured to
tenporarily store therein the substrate ansferred by the robot between
the substrate carrying in/out unit and t e substrate processi ng machi ne.

10. The substrate transfer system according to claim9, wherein the
end effector extends in the horizontal direction and has a proxi mal end and

a distal endl2.he nfhexsmrm;tramd tohnsher sydt@rfnf actordipegi t@caaltmcheﬂ to the
vertical driving unit ' ured such tthat
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horizontal dbeeviopposet, tdietidiesttd @uthof other entief ftée orobst pdsingoned
on a rear end side rﬁgi\\%‘%e&o a front end of the horizontal driving unit,
wherein an oBQﬁétdOES ce A G opened at | east on a side facing the
robot, is provided in a | ower portion of at |east one of the substrate

processing maghi neTﬁ@dsh'b%tF@d@%ahgfeﬁi FageriNadcordilg to anyWoereSidgr the
robot is po&tﬁloned such that when the horizontal driving unlt is rotated

about the rofBiMh3ald d2,the front end of the horizontal drivi ng unit
passes through at b\ﬁ%ﬁ‘ewnﬁwéméﬂloﬁp%ﬁs |slbosTﬂ18néHbﬁTera%? td asleldr

system according to claim?9 10, erein the substrate processing

machi ne and €RE @Gtsgferla@ém@aftay.dﬁgvm@/ gnit man ACENETRhRQSItIPD Bee§Rosed
relative to gaghigidiendmdindi-BetiopPet thel ReriResithl| amﬁingh@hﬁtbet ween, and

wherein the tenmporary storage unit is positioned on a |ine orthogonal to a
| i ne defined between the substrate processing nachi ne and the substrate
carrying in/ ddt unThe spbstrite Thensfdstaystem raccdrstingy §0 efnyconadiafg to
claim 11, {@l 13 a pair of tenporary storage units are arranged to
be opposed re& a{n i've toédch other with the robot being positioned

t her ebet ween. 13. wheresubsheatheotizantdlerddyn@emuadtofiitlngeso anyravel of

claims 8 10 lgnsort member extending in the horizontal direction, the travel
support member having a front end and a rear end and being
configured to be rotated about the rotation axis by the rotation
driving unit, and a travel driving mechanism configured to drive
the vertical driving unit to travel between the front end and the
rear end of the travel support member, and
~ wherein the travel driving mechanism includes a
horizontal transfer belt provided across the front end and the
rear end of the travel support member, a bottom end of the
vertical driving unit being fixedly attached to the horizontal
transfer belt, and a horizontal transfer motor configured to drive
the horizontal transfer belt.

15. The substrate transfer system according to any one of
claims 8 to 14,

wherein the vertical driving unit includes a lifting support
member extending in the vertical direction and having a top end
and a bottom end, the bottom end of the lifting support member
being attached to the horizontal driving unit, and a lifting
driving mechanism configured to lift the end effector between
the top end and the bottom end of the lifting support member,
and



wherein the rotation axis is positioned nearer to a rear end of the

hori zontal driving unit than a central position thereof in a |ongitudinal
direction of the horizontal driving unit. 14. The substrate transfer
system according to any one of claims 8 49 13, wherein the
horizontal driving unit includes a travel support nenber extending in the
hori zontal direction, the travel support nenber having a front end and a
rear end and bei ngwluifaigutheal |ifbinge drotiage tnadbaniasheindudeson eitéiCaly t he
rotation driyj i r M1 i Lgur ive
t he vertical wéér}??/ﬁéﬁgﬁﬁlr‘fi @dkéégfoﬁkﬁﬁﬁﬁ%mﬁg %‘%gn’t?ﬁeeﬁ(?ecgi end
of the travekheubfiong swppert naamber, a prhdmainenide of rdneslendt iaffegtor

mechani sm i nglt ; ' f ' c t front end
and the rear B&E@Sm)??ﬂg ?W%E%%@% eréngﬁgét F'p%&%ﬁg?ﬁgenﬁé%@%g? \E?gléléért i cal
drivi ng unit trnsfgrf modarycantfiguered toadtive the ivestical transfeirdoellel t, and a
hori zontal transfer notor configured to drive the horizontal transfer belt.
15. The substrate transfer system according to any one of clains 8 to 14,
wherein the vertical driving unit includes a lifting support menber
extending in the vertical direction and having a top end and a bottom end,
the bottomend of the lifting support nenber being attached to the
horizontal driving unit, and a lifting driving mechanismconfigured to lift
the end effector between the top end and the bottomend of the lifting
support nenber, and 22 wherein the lifting driving nechani sm
includes a vertical transfer belt provided across the top end and the
bottomend of the lifting support nenber, a proxinmal end of the end
effector being fixedly attached to the vertical transfer belt, and a
vertical transfer notor configured to drive the vertical transfer belt.



