SPECI FI CATI ON ROBOT HAND FOR SUBSTRATE TRANSFER [ Technical Field]

[ 0001] The present invention relates to a robot hand for substrate
transfer in which the robot hand is nmounted on a transfer robot for
transferring a substrate such as a sem conductor wafer, a glass wafer
and the like to support the substrate in a state of being nounted on
the robot hand. [Background Art] [0002] Conventionally, as an

apparatus for performng vari ougKEOQHSI@ATIQNOCESSI ng such as
filmformng processing, etching processing and the Iike on a

substrate, there i s ROBWDTILANIS ¢53R i /BAARATHSRANSFEIAI | ed cl uster
tool apparatus) which is constituted as shown in FIG 1 by arranging
a |load-lock chanber B for the substrate and a plurality of

pr ocessi n@, chla ﬁ. S] g in a manner to enclose a centrally positioned
transfer CRANMBSA TKWhying di sposed therein a transfer robot 1. The
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robot 1 is provided with a rotatable and telescopic robot arm2. On
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apparatus ere are cases where the substrate S is warped upward
into a cdmuekesNaReast] is warped downward into a concave shape due
to the dlfference in the direction of stresses and in the intensity
of stresd8802kpendimgventidimdlikiaschmagpatdtivekoe perbindink varicwat kinaeeof
been fornmed on the substrate. The warped 1
processing such as film-forming processing, etching processing and the like
on a substrate, there is known a processing apparatus {a so-called cluster
tool apparatus) which is constituted as shown in FIG. 1 by arranging a
load-lock chamber B for the substrate and a plurality of processing
chambers C in a manner to enclose a centrally positioned transfer chamber
A having disposed therein a transfer robot 1. The processing apparatus is
thus so arranged that a substrate S loaded into the load-lock chamber B can
be transferred to the respective processing chambers C by means of the
transfer robot 1. The transfer robot 1 is provided with a rotatable and
telescopic robot arm 2. On a front end of the robot arm 2 there is mounted
a robot hand 3 which supports the substrate S in a state of being placed on
the robot hand.
[0003] In the course of subjecting the substrate S to various kinds of
processing by means of the above-mentioned processing apparatus, there
are cases where the substrate S is warped upward into a convex shape or is
warped downward into a concave shape due to the difference in the direction

of stresses and in the intensity of stresses depending on the kind and

thickness of films that have been formed on the substrate. The warped



substrate Sis likely to beconme slidable because it does not cone
into surface contact with the robot hand. Then, if the speed of
notion of the robot is accelerated to inprove the throughput, the
substrate Swill give rise to a positional deviation on the robot
hand 3. [0004] Conventionally, as a robot hand in which this kind of
di sadvant ages have been elim nated, there is known one, in patent
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Patent Document 1: JP-A-2002-353291
[0005] However, in the above-mentioned arrangement described in the
patent document 1, it becomes necessary to mount a large number of spring
members on the robot hand, thereby bringing about an increase in cost.
Further, the spring members are vibrated when the robot hand has come to
a stop after movement, and if the substrate is handed over during the
vibration, the substrate will be deviated in position. Therefore, it becomes
necessary to wait for the vibration to stop before the substrate can be
handed over. This will be an obstacle to an attempt in improving the
throughput. In addition, if the robot hand is not held in a horizontal
posture at the time of handing over, nonuniform load will be applied to the
plurality of springs, resulting in a disadvantage in that the substrate will be
deviated in a certain direction.

[Disclosure of the Invention]

{Problems to be Solved by the Invention]



2 [0006] In view of the above-nentioned points, this invention has a
problemto provide a robot hand for transferring a substrate in which
the robot hand is capable of stably supporting the substrate w thout
using spring nenbers and the like even if the substrate gives rise
to warping. [Means for Solving the Problens] [0007] In order to

sol ve the above-nenti oned problens, according to a first enbodi nent

of this i[0ge6lion, It heéie® of theoybedndntoheld Pandsf @his swhsttial das a
transfer in which the robot hand is disposed on a substrate transfer
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substrate can be prevented frompositionally deviating. On the other
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the peripheral portion of the substrate, of the robot hand such that the
lower surface of the substrate is seated on the second seating surface when
the substrate is warped downward into a concave shape.
[0008] According to the first embodiment, in case the substrate is flat
or warped upward into a convex shape, the lower-surface peripheral edge of
the substrate gets seated on the first seating surface. And the outer
peripheral edge of the substrate comes into contact with the step along the
periphery of the first seating surface, whereby the substrate can be
prevented from positionally deviating. On the other hand, in case the
substrate is warped downward into a concave shape, the peripheral edge of
the substrate comes into contact with the step along the periphery of the
first seating surface in a state of being upwardly inclined. Therefore, there
18 a possibility that the peripheral edge of the substrate will get over the
step due to an inertia force at the time of stopping the movement of the

robot hand. In the first embodiment, however, in case the substrate 1is



robot hand. In the first enbodi nent, however, in case the substrate
is 3 warped dowmmward into a concave shape, the |l ower surface of the
substrate gets seated onto the second seating surface. As a result,
due to a frictional resistance of the second seating surface, the
positional deviation of the substrate can be suppressed. [0009] As
descri bed above, according to the first enbodi nent of this

i nvent i onyaifidCAeNaivael nhe oCenuexe aRicN §haNewEP Baakee WDk NGb¥BAte
happen to the substrate, the substrate can be stably supported
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formed vanvestbhy wliileheeet it tiee feohiomi wargingadvwdnteagevel werpisgonbg
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corrected, and the | ower-surface peripheral portion of the substrate

can be sedeacitentzon dontiachedidtbiyt henfledstvareatiging sftmf dahe. stoppig of
case, if the steg is sinply provided with an inclination, there is a
possi bi | iffYveRant vhehepeabioprand. degeboniconhabytipst iatlke wmprogemesy dp
t he stept?lt %,stretch due to an inertia force at the tine of
st oppi ng PRETFOUERH of the robot hand. [0011] As a sol ution,

accor di ngpb ot he fB§ $he %Vgﬁdiif%@tstef) &lghg th@vﬁélrif)ﬁé]ry of the first seating
surface is formed vertically, there is the following disadvantage, i.e., should
the substrate be positionally deviated even slightly when the substrate is
received with the robot hand, the lower-surface peripheral portion of the
substrate will be mounted on top of the step and, thervefore, will not be
seated into contact with the first seating surface. On the other hand, by
forming the step in an inclined manner so as to obtain an aligning effect,
even if the substrate 1s slightly deviated, the positional deviation is
corrected, and the lower-surface peripheral portion of the substrate can be
seated into contact with the first seating surface. In this case, if the step is
simply provided with an inclination, there is a possibility that the
peripheral edge of the substrate will get over the step at a stretch due to an
nertia force at the time of stopping the movement of the robot hand.
[0011] As a solution, according to the first embodiment of this invention,
it is preferable to provide the upward step along the periphery of the first

seating surface with a plurality of stages in the shape of stairs. According



it is preferable to provide the upward step al ong the periphery of
the first seating surface with a plurality of stages in the shape of
stairs. According 4 to this arrangenent, even if the peripheral edge
of the substrate may get over a | ower stage, the force will be
reduced by the contact of the substrate w th the next upper stage.
In this manner, the peripheral edge of the substrate can be

ef f ecti vebythis evenb&inbhnreael if fith P¥SiHHebel 84&P obY¥haubkhert irﬁa¥l get
force. [00121 In the filmform ng processing to the substrate, there

i s a casevien a lewarhstilge, thd frics wallsbe frodnedl by the apptay cfribondibishete
peri pheral edge of the substrate. In this case, the filmon the
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this i nvgpLi9R foekef erably, those portions of the stages which cone
into contact with the peripheral edge of the substrate are forned
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above-nentioned problens, according to a second enbodi ment of this
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outside dianmeter of the substrate, and an upper surface of the raised
band is eobobchamtad thicinwedisynfrateablyt hhesdpwrti@icdof tiad stages erhich
toward both a, diametrically outer side and a dianetrically inner.
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substrate is [\:{varﬁégc upward into a convex shape, the | ower surface of
the substPHPEdSYRESE Nt o 1inear contact with the curved surface on a

di ametri qahiy) outef, addition, in order to solve the above-mentioned problems,
according to a second embodiment of this invention, there is provided a
robot hand for substrate transfer in which the robot hand is disposed on a
substrate transfer robot to support a substrate in a state of being placed on
the robot hand. The robot hand has on an upper surface thereof an
upwardly raised band (or projected strip) which is elongated in a band shape
along the same circle of a predetermined diameter that is smaller than an
outside diameter of the substrate, and an upper surface of the raised band is
formed into a curved surface with a downward inclination toward both a
diametrically outer side and a diametrically inner side.

[0014] According to the second embodiment, in case the substrate is
warped upward into a convex shape, the lower surface of the substrate
comes into linear contact with the curved surface on a diametrically outer
side of the raised band. On the other hand, in case the substrate is warped
downward into a concave shape, the lower surface of the substrate will come

into linear contact with the curved surface on the diametrically inner side of



side of the raised band. On the other hand, in case the substrate is
war ped downward into a concave shape, the | ower surface of the
substrate will cone into |linear contact with the curved surface on
the dianmetrically inner side of 5 the upper surface of the raised
band. Therefore, whichever of the concave shape and the convex shape
of warping may happen to the substrate, the substrate can be stably
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[0016] As a solution, in the second embodiment, preferably the
predetermined diameter is set such that the substrate is seated on the
raised band at a diametrically inner portion than a lower-surface peripheral
portion of the substrate where a film is possibly formed by wrapping around
of the film in a film-forming processing to the substrate. According to this
arrangement, the film on the lower-surface peripheral portion of the
substrate will not be peeled off by the scratching with the projected string.
As a result, the above-mentioned disadvantage can be prevented.
[0017] In addition, according to the second embodiment, it becomes
necessary to subject the raised band to the work of polishing the curved
surface on the diametrically outer side and the curved surface on the
diametrically inner side, respectively, of the upper surface of the raised band.
And the curved surface on the diametrically outer side and the curved
surface on the diametrically inner side meet each other at the diametrically

intermediate portion of the upper surface of the raised band to thereby form



dianetrically inner side, respectively, of the upper surface of the
rai sed band. And the curved surface on the dianetrically outer side
and the curved surface on the dianetrically inner side neet each
other at the dianetrically intermediate portion of the upper surface
of the raised band to thereby form 6 a ridge line. Once this kind of
ridge line is formed, scratches are likely to be forned on the | ower
surface of ridge BEnbst Oaice.th@nkide obtrithye hands fofmed, shiratebiesi el likely to

i nternedi ate portion of the upper surface of the rai sed band is
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Carrying Qut the Invention ?0019 A description w now be nade of’
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t he above-nent i oned. prio in a ransfer chanber A. To a rontloe

end of t HESPBHYE ARiRed 19%?% are foymad Hago inelingdwrriases) e ang
robot hanl%l I%eaﬁ@oﬂ'fg &gd t3.81 ﬁcéé Bﬁ& tﬁgt{l gﬁ ﬁﬁ{ac@rc&% Qh%f %ﬁgga%%)& lcgaq'ids

[ 0020] Since t se 1 n which rate I's heate

E' gth terwtﬁl @btﬁ@obfus'é Eﬁﬁfée%ﬁﬁéiﬂbﬁ hapbRheSark Hardip Batmbaod ﬁlehﬁﬁvel
ea resi sting

surface of the substrate.

[Best Mode for Carrying Out the Invention]

[0019] A description will now be made of an embodiment in which this
invention is applied to a robot hand 3 to be connected to a robot arm 2 of a
transfer robot 1 as shown in FIG. 1. In other words, the transfer robot 1 is
disposed, like in the above-mentioned prior art, in a transfer chamber A.
To a front end of the robot arm 2 there is attached, as shown in FIG. 2, a
robot hand 3 according to a first embodiment through a gear box 2a.

[0020] Since there is a case in which a substrate S 1s heated to a high
temperature in a processing chamber C, this robot hand 3 has heat resisting
properties and, in addition, is formed of a material having a high coefficient
of friction such as a plate material, e.g., of AlsO3, SiOs, SiC and the like.
Further, the robot hand 3 is provided with a pair of finger portions 5 which
are bifurcated at, and are elongated forward from, a base end portion 4 that

1s connected to the gear box 2a.



properties and, in addition, is formed of a material having a high
coefficient of friction such as a plate material, e.g., of Al12C3,
Si2, SiCand the like. Further, the robot hand 3 is provided with a
pair of finger portions 5 which are bifurcated at, and are el ongated
forward from a base end portion 4 that 1is connected to the gear box
2a. 7 [00211 At the base end portion 4 and at a front end portion of
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stretch ditating surface 6 is formed vertically, at the time of receiving the substrate
S by the robot hand 3, the lower-surface peripheral portion of the substrate
S will overlap with (sit on top of) the step 8 if the substrate S is positionally
deviated even slightly. This will result in a failure for the substrate S to
get seated on the first seating surface 6. Therefore, it is desired to provide
the step 8 with an inclination so that an aligning function to correct the
positional deviation of the substrate S can be obtained. In this case, if the
step 8 is simply provided with an inclination, there is a possibility that the
peripheral edge of the substrate S will get over the step 8 at a stretch due to
the inertia force at the time of stopping the movement of the robot hand 3.
As a solution, the step 8 is provided with a plurality of stages 8a, 8b, 8c in
the form of stairs. According to this arrangement, even if the peripheral
edge of the substrate S has got over the lower stage 8a, the momentum will

be decreased by the contact of the substrate with the next upper stage 8b.

In this manner, the peripheral edge of the substrate S can be effectively



the inertia force at the tinme of stopping the novenent of the robot
hand 3. As a solution, the step 8 is provided with a plurality of
stages 8a, 8b, 8c in the formof stairs. According to this
arrangenent, even if the peripheral edge of the substrate S has got
over the | ower stage 8a, the nmomentumw || be decreased by the
contact of the substrate with the next upper stage 8b. In this

manner , tpgrevpetddpfremagetetigeowdr theestspidsdiiateits inartibéredf ectively 8
prevented fromgetting over the step 8 due to its inertia force.
[0024] HIPBZ1] n calders ha cagbshe avbsBate S isaflabpr wearped intn snampwardly

upwardly convex shape, the substrate S .can be prevented by th te

8 from  SOSVEY orhAlS % ISR oS dasc HepaueKHYsE. DFoWa FioDi i Lge
t he subst ' r ' . dl Y

by an. | miserapyily felRHRAE 4 M RIS YGRRaa B SRR LA AR |
S Wil cEBsivhiPedoittdtd doWrdwhildle SheRvd stbpthe PREWRNGF ¥nOimhfigary

first seating surface 6 in an upwardly inclined state. As a result,

when t he lmsbot fhend, 3he peopdreat bddgd ofithe ghbstpeed, wilheomeiinta contact
possibility that the peripheral edge of the substrate S will get

over the %itbghg sder St &f Wwerqriehary Pifthedirsiscatiastsuriacert 5t appmyatdie
nmovenent .of,.t he robot hand 3..[0025] Therefor.e an upper . surface
of 'the i iRGHREE s8R0 PR srEulthovReh SRErEPoyaLind G o REd Hlgh e
portions T - 0 : ' A I ] | S
iy 1 rofterd e s ot JBlPatblARe dloriitier? Rl AR ALEERD 3 Sl
provi ded gats@eenths eadp 8y dswr fa¢Be Gnehiiahforse dewRkidhy dfngdobhesk the
toward the center of the substrate S. According to this arrangenent,
in case margnagt phthe rdetdemda¥.e shape has occurred to the substrate

S, the liﬁﬁé surface qf the substrate w || be seated on the second
seating ke o Thegeforer ga g UPPRE sirface; ehthe mgrsedascrodiRh 26 thhe

seoont SSALbG, LA 8B RRLEPREPCS 001 B0 et T B0

enbodi MeHand $¥afichAs 63§ &8 SHOSAFEE 2D JHYiodI0fRhE s8BsthatNB! Phél@ iaf

any of the convex
provided a second seating surface 9 which is downwardly inclined toward
the center of the substrate S. According to this arrangement, in case
warping into the concave shape has occurred to the substrate S, the lower
surface of the substrate S will be seated on the second seating surface 9.
As a result, the frictional resistance due to the second seating surface 9
suppresses the positional deviation of the substrate S.

[0026] As described hereinabove, according to the first embodiment,
even in case the substrate S may give rise to warping of any of the convex
shape and concave shape, the substrate S can be stably supported by the
robot hand 3 in a manner not to positionally deviate. As a result, the
moving speed of the substrate transfer robot 1 can be accelerated to improve
the throughput. In addition, unlike the above-mentioned conventional art,
there i1s no need of providing the robot hand with spring members and the

like. Therefore, an attempt can be made to reduce the cost. Further,

unlike the above-mentioned prior art, there is no need for the robot hand 3,



shape and concave shape, the substrate S can be stably supported by
the robot hand 3 in a manner not to positionally deviate. As a
result, the noving speed of the substrate transfer robot 1 can be
accelerated to inprove the throughput. In addition, unlike the
above- nentioned conventional art, there is no need of providing the
robot hand with spring nenbers and the |ike. Therefore, an attenpt

can be meglehastbppltt @ ftdreh£oisly mioved hed waitifbi kBe tillgraalmeec ey kpriad
prior art, there 1s no need for the robot hand 3, 9 when st opped

after hawmngﬂnmvaw beo dwatigtedt or Intshead;i bhatgudrssragt Bhears pnimgdiatelybdes
to be danped ead, the subst can inmedi ately be

transferrd anSf&ﬁr%F{ten%fl PgFerRR t ér%il%%viniﬂ@f?ﬁélgt ﬁheughmghéaﬁ can
therefore JL0827] In the first enbodi nent, the second seating
surface9|s |ntegrally wi th the robot hand3 It is,

hovever, @OQthDOSSIIPItEe Rt @ﬁiEoH%en%eﬂ{e”Qec%ﬁﬁtééé@u?guéﬁﬁE@e 8 RYformed

adhering to the robot hand 3 a material which has | ar ge
CoeffiCiemﬁe@ﬁﬂﬁﬁﬁ@ﬂl@he&dbﬂ:handubbdklanﬂoﬁﬁ@efléﬁm}ﬁ$$ﬁﬂet0ibrnlthe
furthernore, as shown in FIG 4, those portions of each of the stages
8a, 8b, @@Onﬂusehm@@n@mfman9clahtadber1mgtu® theerqieti lpﬂrmiéla serferisl wheh

This arr digerbrres opFREERT (o PUCRGR U et REDDFY riAbr eI ol
pr ocessi ng.py. %Q%h%'{aﬂf‘gf FtIQ 4 gifgéeﬁpcﬁrtﬁ)l S %%eﬂcﬁfoéttﬂg s%%%@é égt &,

S, the filmon e peripher can

prevent edgd whmlDeshb Netdesh @t «xflth dHe pbpipheral @J{\%@gf thd 8928Latd' $ hmay
reference to FIGS. 5 through 7, a description now be rmade of

robot hanek 88 nect ortodi mngu:tctazdasméawso&bnb&chmﬁmg of thisi srrbngemeindnif the
The robot hand 0 which |s nmpunt ed on a front end of the robot arm?2
t hrough dilge xnezia ing ther ww - forming e rospas1REne rWEapRIagt pgound the

oty e IR, AL G 7

The r Obmsuﬂ%@fh‘%e'§cﬂ B 'p%demefdffr@mbgae%ﬁn%e%& bEQLe3h WabEhihs.

connected to a gear
[0028] Wlth 1efe1ence to FIGS. 5 through 7, a description will now be
made of a robot hand 30 according to a second embodiment of this invention.
The robot hand 30 which is mounted on a front end of the robot arm 2
through a gear box 2a is formed, in the same manner as in the
above-mentioned first embodiment, of a material having heat resisting
properties and, in addition, having a high coefficient of friction. The robot
hand is provided with a base end portion 31 which is connected to a gear box
2a, and a pair of finger portions 32, 32 which are bifurcated from the base
end portion 31 so as to be elongated forward.
[0029] On an upper surface of the robot hand 30, there is provided an
upwardly raised band (projected strip) 33 which is elongated in a band
shape along the same circle C of a predetermined diameter that is smaller
than an outside diameter of the substrate S. It is thus so arranged that the

substrate S can be seated on the raised band 33 coaxially with the circle C.

The raised band 33 is provided separately in a plurality of portions on the
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2a, and a pair of finger portions 32, 32 which are bifurcated from
the base end portion 31 so as to be elongated forward. [0029] On an
upper surface of the robot hand 30, there is provided an upwardly
rai sed band (projected strip) 33 which is elongated in a band shape
along the sane circle C of a predeterm ned dianeter that is snaller
than an outside dianeter of the substrate S. It is thus so arranged
that the cisibgl riat esdparatelpansidabe pootionbetriakSetebandp@3icanax) ahd yt
with the circle C. The raised band 33 is provided separately in a
pl ural i t y& efpel fingers pertiene32,182ci b I:bls@mﬂwélmelsiersh.e aeeleyl hand Rpds

Porti one Bemed3niR S B ons Phen Fanf. sl %;#Fas%%@%'r”?seﬂoba%BS
integrall,y, nﬁ‘(}ftehﬁlﬁ?ebc%i%?(%bgé{]%naot eﬁilkgﬁﬂ%' VB ,ga%at ﬁob%?e

may be for er “an Into a o ara romt

robot  hanch B8, and th@&ai@lds%cbaﬁ%éﬁtﬁﬁﬁ Henﬁeuka@emmh@dlp@el tsheface

upper surface of the robot hand 30. Consi deri ng the heat resisting
properti esf,thhonboiehanit30.i Caesiderdbt ¢he heantregsaingypoperhied, iHosvdver, it
this second, enbodi ment, the raised band 33 on the robot hand 30.

[00301 ByiStdpsikadye tprintegrally farmor ke an phae seeond earbadimentihthe spised,
theye ar ca \M]; % | m;is, forned to the | ower-surface
@ﬁg%ﬁoﬁlw ohbadl

peri phera rate S as a result of wrapping around

of the fi as B?FQ\M“P{ IL @iimT%ﬁlhgfn o rocgg'&g%gt th@%‘bg%&é@e

peri phera portlon o] strate e rai sed band

33, ther ehieSe aane08S84d3i |Wlie§tet hafilmt Refdrichéd S ehe tlo®ek-@vwelacs UpédpReral
peri pheral portion of the substrate Sis scratched and peeled off.
Wien the Lpzeélloadoffiihermmlsstpaf@&ﬁs beeselbroft Weappipgearosupdf efcidicofilmhza as

of o rol IPWEE L e ﬁ?%e&?%eiav’mé%%vle%é“rﬁae@f&% o] hebeh i
uher eby BRI LiaRaledeYl Abhoth B ANCAUBFLLELESS BRSLLY J BKESLRlGoHia:

[ 00311 As a solu is’e e % anet er o
above- mentheOARA S rdl €h€ lowedlurbide NpdiiphetdlepdiRRT o8 WhE AR sRRItki QNis

of the scratched and peeled off. When the peeled film is present between the
upper surface of the raised band 33 and the substrate S, this film will serve
the purpose of a roller, so that the friction force will be extremely lowered,
whereby positional deviation of the substrate S easily takes place.
[0031] As a solution, in this embodiment, the diameter of the
above-mentioned circle C is set such that the lower-surface portion of the
substrate S which is diametrically inner side than the lower-surface
peripheral portion of the substrate S is seated on the raised band 33, the
peripheral portion being defined as the portion which is likely to be formed
with a film by winding around of the film Sa in the film-forming process.
According to this arrangement, there is no possibility that the film Sa on the
lower-surface peripheral portion of the substrate S is scratched and peeled
off by the raised band 33. The above-mentioned disadvantage can thus be

prevented.

[0032] Further, in this embodiment, the upper surface of the raised
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substrate S which is dianetrically inner side than the |ower-surface
peri pheral portion of the substrate Sis seated on the raised band
33, the peripheral portion being defined as the portion which is
likely to be formed wth a filmby w nding around of the filmSa in
the filmformng process. According to this arrangenent, there is no
possibility that the filmSa on the |ower-surface peripheral portion
of the sulbsid 8BeisSormedcnatadivedh andiliteaed ethto of Eubyedt hefsa 384 vblaiet is
33. The above-nentioned di sadvantage can thus be prevented. [00321
Furt her, inglinaflsdespwdirderwatc happiemsiridadlye outen kede aindetowand Hélﬁd

33isfor d, hown in FIG 6, intp a curved surface 33a whic
Cncl i ned MOWAERAIT NI TS drsirstiebal IAFOTRE & dBIATANEREI R, B

di anetri C(,ae!sleyth'ené'{%st%t%eS ik 3@% X a![ Y5ihrd 2660 téd(g)rﬂqreg(os 51%' S‘étlS shown b

arrangenment, in ~case the's e S 1's war ped upwar convex

shape as shIMIn®Yn FIG WM, ithel ToBRr istirflcs ofGhe tdi@ stMBIS &lﬂﬂfc@ﬁﬁ; eftotheer
substrate Swill come into liner contact with the curved surface 33a

on the diamsact walll yhovtevedisdefaca 33acon uppetiasutimally ofuteheideabsdiie
band 33. On the other hand, i.n case the substrate S i.s war ped
downwar d PR ﬁ“b‘c@ﬁ%a%t%%alﬁés%% b@lﬁ’@vﬁ?’by ﬂ themyghwar}gaucﬁ rﬁél case) the

5(b), the Io rface of esubs into,linear

cont act V\ﬁ"flﬁ‘ prf,g u]rsvg"dqrgﬁflf %"gn‘ggﬁ ?hae C&P&ﬁ%‘? r%%ﬁ’lel §° |Srbr?gtn i &8
on the uppes-sul aR of Fibe d@(@) S8 19%9 st fads! of‘ﬁ?é“%uﬁ&ﬁ&t%ehg’%ﬂi‘%&!ﬁf

war pi ng of Concave shape and convex shape nay occur Wt

substrat ein$p lirtdag @uwhsty atich She amrbed stakicy 33ppar tieddBonéagicadly frndre
positionally deviated. It is to be noted that the flat substrate S
may al so $ide gaf thecuppeowniage of thatlamdcbmuéﬁé sﬂap@e&twethaé, g clhewer
wei ght and therefore that the |quer urface of the su Lh(e S wl
come i nt oV PINBEOTCOREATE ShRRH ap eCOEW?%é Ape G4/ LeC Y3y patbstrate

et | ) IR 48 RO L) RSP SO B

when t he Raks@dhdantkBehas thé‘tfﬁgrﬁiﬂsi’raﬂct@r@%‘iiaﬁ%lédqﬁe deflected downward
into a concave shape due to its own weight and therefore that the lower
surface of the substrate S will come into linear contact with the curved
surface 33a on the diametrically inner side of the upper surface of the raised
band 33. The substrate S will thus be stably supported.
[0033] By the way, when the raised band 33 is integrally formed on the
robot hand 30, it becomes necessary to finish-grind, from the diametrically
outer side and from the diametrically inner side, the curved surface 33a on
the diametrically outer side and the curved surface 33a on the diametrically
inner side, respectively, of the upper surface of the raised band 33. At this
time, there is a possibility that a flat surface will remain at a diametrically
intermediate portion on the upper surface of the raised band 33 or that a
ridge line will be formed as a result of crossing of the diametrically outer
curved surface 33a and the diametrically inner curved surface 33a at a

diametrically intermediate portion on the upper surface of the raised band

33. Once this kind of ridge line is formed, the lower surface of the
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robot hand 30, it becones necessary to finish-grind, fromthe
dianetrically outer side and fromthe dianmetrically inner side, the
curved surface 33a on the dianetrically outer side and the curved
surface 33a on the dianmetrically inner side, respectively, of the
upper surface of the raised band 33. At this time, there is a
possibility that a flat surface will remain at a dianetrically
i nt er medi allstpoet Boin easilhecuppRbed supkagesdliitibhe inailsedehbodindhtorthe
that a ridge line will be formed as a result of crossing of the
di armet ri cavpd gutrérce 33 vedrrandecw Baxranddisvehdilaver slight iyt isnwiace
curved surface 33a at a, dianetrically internediate _portion on the
upper sur Yo ESmmine: patioa Biealy Stereslatt RPELinh 4 tBF %P&@éufff%s ifs
fornmed, t faace r ' Sd :
R UL b 530 ot iR bR B R PGS b AR ER S

As a sol lon, in

arranged #Qgo8n@! wdbs YbviRahe ahskuBiiraid Blon YEIAREE sc@BbhdEMBI NS at
a dianetrically internedi ate portion of the upper surface of the

rai sed bald®33B. Achoadiitiprt, acthidingite ahipesmbbdinm twet, ¢hwiehld shefdcerofedie
no ridge line, thereby preventing the substrate fromgetting .
scr at chedtaipebbands B3apivideh bysepsraiing them antp Hrhbashentd porhenehl

surface of the rai d bands,.33 vided by separafi them,nto,th
base ona it i b BRgRR et pdie M Y e Ve S RRRKEY BEmdE Mgt
respecti vel. r i ineli sug.f i )
o Pace tRuadl FRFab GHBuE IR 7,5 Ml BERSLISROBS: BRAMMA Ik BhFpedias
FIG 7, tdiowdds b beadianepdiny it G tlsdetias eoahs fohitedipethe end

surface of each of the raised bands 33 will cone into point contact
wi th the $uwfrre sud the emgferthefaebst eatheoSthe harsedybagidsi $iy willgeme into

the possibility of scratching the | ower surface of .the substrate.S.
However, POipt epatashdiththedaver swdase 6 thanenlb st 418 Hilisaeb R SIIRE Fieried

N inclingd suciage, B3 A0l 600 Bedlor gpd by Lhe ad sHlace,

and the upp sur e rars f orm an
obtuse angkRe o8 dudtlcel dTRalcAWTEhE YalRESD Ads 858 BIHAKIT A Brcinkd Rafslley

scratched. The inclined surfaces 33c nmay alternatively be forned
i nto curv&st, she haghsto be formed by the end surface and the upper surface of each

of the raised bands 33 will form an obtuse angle, so that the lower surface of
the substrate S i1s hardly scratched. The inclined surfaces 33c may
alternatively be formed into curved surfaces.
[0035] In the second embodiment the robot hand 30 is not provided
with the step 8 according to the first embodiment. However, this kind of
step may also be formed in the robot hand 30.
[Brief Description of the Drawings]
[0036] FIG. 1 is a schematic plan view showing a substrate processing
apparatus provided with a transfer robot;

FIG. 2 is a plan view showing a robot hand according to the first
embodiment of this invention;

FIG. 3 is an enlarged sectional view taken along the line III-I1I in FIG.
2;

FIG. 4 is an enlarged sectional view of an essential part of a modified
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[0035] In the second enbodi nent the robot hand 30 is not provided
with the step 8 according to the first enbodi nent. However, this kind
of step may al so be fornmed in the robot hand 30. [Brief Description
of the Drawings] [0036] FIG 1 is a schematic plan view showi ng a
substrate processing apparatus provided with a transfer robot; FIG
2 is a plan view show ng a robot hand according to the first

enbodi mendxaghplehifsoboyRahi ercofditg t3 the fiast emlbadgadns ef thismaventiew
taken along the line IlIl-11l in FIG 2; FIG 4 is an enlarged
sectional vi eWlGf Sais @gdent vielv phoving aarahodilidred aca@daxaipltdeofecond
robot hand g ordin 0 the first enbodiment of this invention; FIG
5 is a pldRPUER Ay R SBH3Y hand according to the second

Caken ol ong. hict Pt SERRReq prciorhy vie@aRR BRY (RERRLTPRVIH TG

sectionalgvwgw taken along the line VII-VIl in FIG 5. [Description
of Reference Nunerals and Characters] [0037] S substrate Sa film 3,
30 robot handFBGf iir st aseatlanged sedtaoen] Best epkdinal@hy tBe 1ateay@l-8dI in
rounded ;ﬁﬁ&ﬁge 9 second seating surface
[Description of Reference Numerals and Characters]
[0037]
S substrate
Sa  film
3, 30 robot hand
6 first seating surface
8§ step
8a, 8b, 8¢  stage
8d rounded surface
9 second seating surface
33 raised band
33a curved surface

33b flat surface

33c¢ inclined surface
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33 raised band 33a curved surface 33b flat surface 33c inclined
surface 14 WHAT IS CLAIMED IS: 1. A robot hand for substrate transfer
in which the robot hand is disposed on a substrate transfer robot to
support a substrate in a state of being placed on the robot hand,
wherein a first seating surface on which a | ower-surface peripheral
portion of the substrate is seated is provided on an upper surface of
the robot WEAT Iadd.ARAED St seating surface has an upward step
formed on a periphery thereof, and wherein a second seating surface
o

whi ch is inclined doahahandolparsbsirateriransr ihwhidbsbe apkot dand is
port i on cfepredBBat FPRErRET the OB Rl anRlRH 1 HabPERE F Guatate of
surface oﬁeihg‘?ﬂéé&%ﬁﬁé@é&@otsﬁﬁdfd on the second seating surface when

the substraté’is warpe ownward’into a concave shape. 2. The robot

hand for subst raké&relifi ANGRSY s@tE0F Guifick b1t kiiith b lowdienaificd peripheml
is provided with a plurality of stair-shaped stages. 3. The robot

hand for muttnr af she raavsterte acceradpdgst prostidednoR, anwinereai sutfhos ef the
portions of the stages which cone into_,contact with a, peripheral

edge of t Ogﬂwadp el she TS} SedtiREBfReAaY A HPYEsd Stap TRIREREn 2
hand for sul%)s}tlerratt%etrrafns1;1 r in which the robot hand is disposed on a
subst rat 2t ransfer ot obot to support a substrate in a state of being

placed on the rpROLiNANGHARESHRS NG RBLIIARANPR e PR A AR oward
surface thereof an upwardly raiséd band which is elongated in a band

shape al ongedtesaifeheisubkrané i@proriddebvar o nggedisanficepoi-tiah, aeay from
smal  er than an outside dianmeter of the
the peripheral portion of the substrate, of the robot hand such that the
lower surface of the substrate is seated on the second seating surface when

the substrate 1s warped downward into a concave shape.

2. The robot hand for substrate transfer according to claim 1,

wherein the step is provided with a plurality of stair-shaped stages.

3. The robot hand for substrate transfer according to claim 2,
wherein those portions of the stages which come into contact with a

peripheral edge of the substrate are formed into rounded surfaces.

4. A robot hand for substrate transfer in which the robot hand is
disposed on a substrate transfer robot to support a substrate in a state of
being placed on the robot hand,

wherein the robot hand has on an upper surface thereof an upwardly
raised band which is elongated in a band shape along a same circle of a
predetermined diameter that is smaller than an outside diameter of the
substrate, and

wherein an upper surface of the raised band is formed into a curved
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substrate, and wherein an upper surface of the raised band is forned
into a curved 15 surface wth a downward inclination toward both a
dianetrically outer side and a dianetrically inner side. 5. The
robot hand for substrate transfer according to claim4, wherein the
predeterm ned dianeter is set such that the substrate is seated on
the raised band at a dianetrically inner portion than a | ower-surface

peri pher asuifecd idth afddvhewstbstelaieivhes@and bbiimi GapRIsichily AfenBide
by wappi ng around of the filmin a filmform ng processing to the

subst r at ean® a dihmatoisetly haner §iole. substrate transfer according to
claim4, wherein a dianetrically internediate portion of the upper
surface of the raised band is forned into a flat surface. 7. The

bot hand f b t f i l.ai m 4, ..wh in. th
oPoed band 1 TonariibFobdaRRRE A ERS bRySE Fhteautl S S
the circl @h@ﬁﬁn%r}ﬁieﬂeﬁéi%i%‘éﬁf(ﬁﬁg(ﬁat@ id SRR Mt RS sPRNESs 3 fted

formed into inclined surfaces. 1
on the raised band at a diametrically inner portion than a lower-surface
peripheral portion of the substrate where a film is possibly formed by

wrapping around of the film in a film-forming processing to the substrate.

6. The robot hand for substrate transfer according to claim 4,
wherein a diametrically intermediate portion of the upper surface of the

raised band is formed into a flat surface.

7. The robot hand for substrate transfer according to claim 4,
wherein the raised band is separately formed in a plurality of portions along
the circle and wherein end surfaces of respective raised bands are formed

mto inclined surfaces.
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