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-1 DESCRI PTIl ON Substrate Transfer Robot
and Vacuum Processi ng Apparatus Provided with the Sane
5 Technical Field [0001] The present invention rel ates
to a substrate transfer robotl and a vacuum processi ng
apparatus provided with such a robot. Mre
particularly, the present invention relates to a
substrate transfer 10grgbotrto berarr@nged in a
transfer chanmber in a nulti-chanber type vacuum
processi ng apparatus. Background Art [0002] A

mul ti-chanber type vacuum processi ng apparat us

provi ded 15 wi t$ubsiptaten| Taansdlers Roboktaandpr ocessi ng
chanbers, a transfer chanber arranged substantially
at t h¥aguHmeProgessing|ARRALGRpSoProyigeds Yith the Same
processi ng chanbers and a substrate transfer robot for
transferring a substrate to one of the plurality of
substrat e,. cessing chanbers is known. The substrate
T??aﬁ%?aie$% 6¥ has an 20 extendabl e/retractable (or

b8bEFC Q'ﬂiecért‘féeé}}tf gﬁ?élgﬂ%jongr@? $EEH L BfrtB% ransfer robot

section at e armsection to recelve

aAdPaEnah @ ricecle ihpasiardes prevsdéPwRERVAIMH BO dt. More
anti-slip) nenbers arranged at a plurality of '

pposi tuDasl pn thherteaensurivae: i cof ré hetessibsta atilestrate transfer
receiving section (parts corresponding to 25

rpeet ghebal aseanderhsnod e sfigyschamee podng gel b tdhamber type
substrate receiving section) and having top surfaces

VEEUBB PTQFRISARGIFRRSFatUS -t he rear surface of the

substrate. The slip preventing nmenbers are made of an
el astic material such as fluorine-based rubber and

ngﬁgrgugégkféike profile (see Patent Docunment 1). - 2

[0002] A multi-chamber type vacuum processing apparatus provided
with a plurality of substrate processing chambers, a transfer
chamber arranged substantially at the center of the plurality of
substrate processing chambers and a substrate transfer robot for
transferring a substrate to one of the plurality of substrate
processing chambers is known. The substrate transfer robot has an
extendable/retractable (or telescopic) arm section, a substrate
receiving section at the front end of the arm section to receive
a substrate to be transferred and slip preventing (or anti-slip)
members arranged at a plurality of positions on the top surface
of the substrate receiving section (parts corresponding to
peripheral sections of the substrate mounted on the substrate
receiving section) and haviﬁg top surfaces to be tightly adhered
to the rear surface of the substrate. The slip preventing members

are made of an elastic material such as fluorine-based rubber and

have a disk-like profile (see Patent Document 1).




10

15

20

25

[0003] There is also known a transfer nechani sm having
two hol der sections for holding objects to be
processed such as substrates, wherein one of the

hol der sections is provided wth a plurality of
tapered receiving nenbers nade of an elastic nmateri al
and having 5 tapered receiving surfaces, each of which

[0603P bachel fk ian seOoRMAEE a Yrahs fr el@faeehi Idviig aWo holder
obj ect to be processed to support the object, and the

sethsndhdladehoddihiyoobiscips dd thedpnbotbsseglawd atsysubftrates,
flat receiving menbers made of an elastic material and

whewé hiy oned atf ribeeheildgrsaethtens endroridpei whthsatplurality
be held in contact 10 with the rear surface of an ,

o b Hjaeer oo ¢ B i BsBRe F 9 MeGisdt ANt k2 Stolyj Betersat and having
Pat ent Docunent 2)._Patent

CIPE DGR SR LTS AT BBEOTMESCR b Ao BB RMb gacontact
w%ﬁ%%ﬁ'% u%%c?88é2r?f:%wg§%{?'e% %50}% é&s%eeds%lovggﬁggrt the

nvemnti on acuum pfocessi ng appar at

o]?zeg@,s P efel Bt eRh dePOSHAEN 1is°brf8viée§ ubistH at lurality

heated as it Is processed in one " of the processing

o€ harderse NG 1siganbibéfs tieddifl ¥ncenisard mitdial 28d having
correspondi ng substrate receiving section of the

frabstead evinqansfrdaceshotavheof i which tirsansSt &er e lfir dm contact
t he processing chanber to some other processing

wihantdee neprt Rerfabetafaen obaect &io bebbroceTsre ta gapport the
can arise instances where the tight adhesion between

obhack ebFes FFterd HOURENSuBstrate and the top surface

PR belgbr DHa I o SB%%%@%%?%@WQ?WH”FFSGEOLf ract i ng
P e 7Bt IR et veen the substrate

slip preventing nenber and the substrate, and the
radial distortion of the substrate on the substrate

DSkEPoPI LY &BY i tHe MRRRtibs small and 3

Problem to Be Solved by the Invention

[0004] In a vacuum processing apparatus as described in Patent
Document 1 or 2, a substrate is heated as it is processed in one
of the processing chambers and starts to thermally contract on the
corresponding substrate receiving section of the substrate
transfer robot when it is transferred from the processing chamber
to some other processing chamber by the substrate transfer robot.
Then, there can arise instances where the tight adhesion between
the rear surface of the substrate and the top surface of the
substrate slip preventing member is no longer maintained because
the thermally contracting force of the substrate is large relative
to the static frictional force produced between the substrate slip

preventing member and the substrate, and the radial distortion of

the substrate on the substrate slip preventing member is small and
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insufficient, and/or because the substrate is warped
at high tenperature to reduce the effective contact
area between the rear surface and the substrate slip
preventing nenber. Then, the Jet- result wll be that
the substrate drops down fromthe substrate 5 slip
preventing nmenber or fromthe substrate receiving
iseetf i aft, tdhel/subdbratiget tRasfEsstiad whiWaepeldeat high
substrate is being transferred by the substrate
témpersd tarra abotediOOGFle Whéact dve tdumtetdiearbanstwden the rear
contact area between the substrate, or the object to
shefarocaskddie anbisthete opl igupreyensing 1penhgr 5| Tpen, the net
reventjng nmenber or the flat receivi

e sl

rPBR Ko Wi e BUBDAtatee BRDFHEAD) PP G proRetBggsubstrate

SRS IRE FRECT de PoP RGN RIBE CEP L ol S S Segtion of
e er 5PHg™Y 1% °f

e O e e, OB D R L e O bPin

tEigsfé Fly php ahenReraaet tEhes£OF Adpddhe tinme of

delivery. Then, the substrate, or the object to be
[POOSESHBEn, CaN bige bt AQRON, " @let BOnthebt arp@shHétvdden the
[0006] In view of the above-identified problens of the
subostveanté orad thar bpjettito tdeepeboresad, obp@dtheftopheurface of
present invention to provide 20 a substrate transfer
theolin Paeveahing|nemiar preveatf kate regpsviag enatiafgis large,

transferred fromfirmy adhering, being djsplac .
thAPERS LS9 1R (O CRHACA! 66 ROVRRRRAA iAo ea e elastic
subst r.at ansf er

SRR 53 BLOUIBL AN PR B SIS O S AR menber
f E%ﬂ\f)z a@ﬁ8§8tt 0&aél@§t§%§s€&}eﬂ&@é§rﬂdrﬁﬂbngt) h§o %Rg‘ﬁeche substrate,
obj € y p ing a su

{ 'S ac | eve rovi _st_ratetrahsfer
oF oY dfialti B6! ME§FoceR sedhSha e HRCBEYI 8 SEEHIORhe firmly

for recéiving a substrate; a plurality of substrate
adhépifd puenting ENe e arieNge dedhvéhe. t Ohetyriflacsubstrate,
oﬁ the object to be processed, can be displaced from the right
position.

[0006] Inviewof the above~identifiedproblems of the conventional
art, it is therefore an object of the present invention to provide
a substrate transfer robot that can reliably’prevent the substrate
being transferred from firmly adhering, being displaced and/or

falling down and also a vacuum processing apparatus provided with

such a substrate transfer robot.

Means for Solving the Problem
[0007] In a first aspect of the present invention, the above object
is achieved by providing a substrate transfer robot that includes:

a substrate receiving section for receiving a substrate; aplurality

of substrate slip preventing members arranged on the top surface
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of the substrate receiving section at intervals and
made of an elastic material; and an extendabl e/
retractable arm section having the substrate

recei ving section arranged-at4 the front end thereof,
and each of the substrate slip preventing nenbers is
provided on 5 the top end surface thereof with a

oPridd ualibag raeet refeilf ORY8Ie Y BIrerablintdrivallBeand made of an
substrate transfer robot according to the present

elanterd materidk; andsdrr akeesdalpl of wverdad el leeate secéiien having
made of perfluoroelastonmer. [0009] Preferably, the

thashhebrabarsmedys ngf sm@qmprganga@eatoftheltrqrﬁeend thereof,
protrudlng section of each of the substrate sli

ar}ﬁ@@@ﬁt PhgtheetRIirate RA1P PREVERT G meFW@r§uFFaE€°V1ded on
3&515??6%%? SHE 0PN CBETFOT Y h AWt ISs0e SEEEon
b
S 515, L e it s e
tﬁ@'&@se‘ﬂft tRGRE PL UdiHO sSB8ctLRRS Ofi dé %e@%@ihf;aﬁl@mbers are

sli'p preventing nmenbers is deternine according'to the

n&xd 9 Rirfdusireell heBohnek ative to a given transversa
shear stress. [0011] Preferably, in the substrate

[aocaisf Prefebdaib]l ycadredisngfhoe tber geresentofi mhentopnsurface of
the substrate slip preventing nenbers are 20

t@lpmnwgaﬁécth@nsgﬁﬁafdt o dbei vuhgtsatei ohip spreventing
provi ded with plurality of through holes for

mefl@ﬁﬂaﬁataﬁyRae%é%pﬁglewr i ecé}lrfé%sffqaattseersq%spls reduced to

ey T R g TreABEr o e ovitids L5 "PRE Bot EohTeiap with
sBELAGR. heggg% ad {erab%%égm depméé UMby 22 coarseness

i on y, accor an enbo

i Ofsitda FreeRhe bg&@ﬂﬁiﬁ@‘ each of the substrate slip
preventing nmenbers’is provided at the top end surface

[ddoeobraféFalsl Pl W) hkY gt F otHeldindd rusieali 888tions of the
arranged circunferentially at intervals. Wth this
substrate slip preventing members is determined according to the
extent of distortion relative to a given transversal shear stress.
[0011] Preferably, in the substrate transfer robot according to
the present invention, the substrate slip preventing members are
cylindrical and the substrate receiving section is provided with
a plurality of through holes for removably receiving cylindrical
substrate slip preventing members.
[0012] Preferably, each of the slip preventing members is provided
at the bottom end surface thereof with an auxiliary protruding
section. |
[0013] Preferably, according to an embodiment of the present
invention, each of the substrate slip preventing members is provided

at the top end surface thereof with a plurality of protruding

sections arranged circumferentially at intervals. With this




10

15

20

25

- 5 arrangenent, the protruding sections of each of
the substrate slip preventing nenbers may be
cylindrical, frusto-conical or sem -spherical. [0014]
Preferably, according to an efrbedi ment of the present
5 invention, each of the substrate slip preventing
menbers is provided wth a base wall for arranging a

aProhderdmtg sBetpit hlEiROBecThens bEseadRidf 1By substrate slip
formed in the internal space of the cylindrica

paebatt Bie nednibey @agnbengyirendeicalyl t Brusttd~cenycatlher

base wall may be fornmed on the top end surface of the
sepl Tsrhréwiatalsubstrate slip 10 preventing nenber. In

the |atter arrangenent, the protruding, section
[8PF4hgBaebarahby baedinghdyp Be epPrAdreRhI obrthdidresent

. T-shaped or sem -spherical, |ongitudinal .cross.section. .
LPBEAS{O oAk SdohItF SUPBCta 6t St FB DpFYS Y MSBRET §ri> Provided

re.i [ . I ing .a

wb PSS pede e R A s T TR AT R0 A Shereon.  The

bSLOSIL AL L0 ¥bPHed o] itPR fRtFREE! ¥4k SRSt ERl Endrical
a plurality of substrate slip preventing nenbers

sab & BRgesl s 0 Np e vieaR i yidaate rQf Ahtesuasivaalg tieeBh¥en@1l may
section at intervals and made of an elastic materi al

bantb mredrheritallop/ enétsnadhakl ef athm sgtindnidcalisupsthete slip
substrate receiving 20 section arranged at the front

preventin@eafencard edehtld lakterulpsimamaenesti pthe protruding

preventing nenbers is grovided on the top end surface
seRbt@Rfarngndech Oy SPeuarAg Wettibwy Re sipdndgigal or show a

SLLBRSLET, ST PLOVLIS (B, A FUbELL e el e

GQf‘ﬁ'};e& r %B\ft h“%.rh ﬁ) ﬁ_ﬁ 2Xhere i
e S A R
pkb8idéd o ASRBR! pPECE SIS RS 3pRAkakN¥ePEbPIHed MR al Substrate
provided a substrate transfér robot 1ncluding a
t 8aRSt&Al®bot having a substrate receiving section for receiving
a substrate, a plurality of substrate slip preventing members
arranged on the top surface of the substrate receiving section at
intervals and made of an elastic material and an
extendable/retractable arm section having the substrate receiving
section arranged at the front end thereof, and each of the substrate
slip preventing members is provided on the top end surface thereof
with a protruding section; a substrate transfer chamber provided
with the substrate transfer robot; and a plurality of substrate

processing chambers arranged around the substrate transfer

chamber.

Advantages of the Invention
[0016] Thus, in the first aspect of the present invention, there

is provided a substrate transfer robot including a substrate
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- 6 receiving section for receiving a substrate, a
plurality of substrate slip preventing nenbers
arranged on the top surface of the substrate
recei ving section at interval® and made of an elastic
material and an extendabl e/retractable arm section
having the 5 substrate receiving section arranged at
rédei Fimantserrnd onhé€peotecandingas hs sttt ssulasplatrelskiypof
preventing nenbers is provided on the top end surface
stihetredfe wiltip arpvent iny membeots enrafededwrtdie tpp sheface of
substrate expands or contracts while it is _being )
the SHOEEXRER, TeqHd i@epsec ih 8F HYRTEES aRd Masechegerelastic

opriate, i b d,10, by t fficient, .
oGPRLOR 1P o 2, 000R0, 10 IS UM Sicp ping ene
S0 SSRGS SFL AR § H0E AUBBLEM BB, anc

eibf SURSL ahBsRPLte QﬁnJ%ﬁe%ﬁhiﬁﬁgsméﬁbéﬂ§j%?%&%%ﬁﬁ@d on the

t
slip preventing nmenbers i's satisfactorily maintained.

theldidd enalffh¥e tHedddr GbRLE Protradibgweé@eton ! heherefore, if
contact area of the substrate fluctuates only to a

tkeadubstaxitenexsanddatr contancbe whalliealbhkyid beisgetransferred,
Then, as a result, it is possible to reliably prevent
the stxparess. onher ecomler auibisty,awb igheper denpr fRmdmtieheis absorbed

substrate slip preventing nenbers or fromthe _
by bRe ratff identy idigtestiPbnobf thnesS WP s Sdfe preventing

transfer robot while the substrate is hej
eI SASIaLh5oE i Caaerl db RIS P Bhg sWysgpate so that
akj | ace.. [ 001 e h b t |
P D SO PL L Rt o B AL e B spbsirate and

tRdEe,Of s perfddiorgel-ast gﬁBEtréf@ysP{;? QU SAInt inlheeBlLY is

resistant so that the distortion of the protruding
s&ELi f Lt PinAaeh iabdt heagdihsiontia v§! ilf pheveubstehte is
menbers can be satisfactorily maintained even if
whhesdpaltheardtacit aneabifsEse sabsarate Jéuextiehés whillyet@a small
very hot (300C) substrate is being transferred. Thus,
extenbsia ditett ridnsker beobel iakbtyr tianrs fernadh

Then, as a result, it is possible to reliably prevent
instances where the substrate drops down from the substrate slip
preventing members or from the substrate receiving section of the
substrate transfer robot while the substrate is being transferred
by the substrate transfer robot from taking place.

[0017] When the substrate slip preventing members of a substrate
transfer robot are made of perfluoroelastomer, they are highly
thermally resistant so that the distortion of the protruding section
of each of the substrate slip preventing members can be
satisfactorily maintained even if thermal contraction arises to
a large extent while a very hot (300°C) substrate is being
transferred. Thus, a substrate transfer robot according to the

present invention can reliably and stably transfer a hot substrate.
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present invention can reliably and stably transfer a
hot substrate. - 7 [0018] Wen the surface coarseness
of the top surface of the protruding section of each
of the substrate slip preventing nmenbers is nade Ra 1
}imor less, .the static frictional force can be
mai ntained to an appropriate level that is sufficient
[d@r8 | r wReh etlié NGuef ey Yedarlkehec300€) thabsdp adwexr fadee of the
surface coarseness can be reduced by friction.
pHovewtEimg shet sombifcedah of i tdreabulb ot cat € si iboreniemtdingenembers
to an appropriate level for a long period of tinme by, .
igmrAaga ﬂ@m Ralessy tther tatd byl ¢nianpl ferderapbe maintained

substrate transfer robot can becone sl ack by fatigue
£Q @D IBPTPRT R YRAEVEA FhAWHS ﬁuffl%eré& Qﬁd‘é%a’a%&mg a very
hconHr cted. Th reI ore,.., | fI f e _protrudi easSs%%g Bgsr&ﬁuced b
?%e éﬁb§$r5ygngF eprg&?ﬁfﬁﬁgaﬁgn%%$g§e€ave an _ Y
£ EXEESH .ythWLeﬁ_%g? e gtﬂ%tiéof%ic?%il%%q sypstrahfpal ﬁé&intained

preventi ng nenpbers can T1rst t he correspondi ng

tSUbstdp@priditet NRVE1PESET 41d] g1y SRGLIRNS fMEeRet B making the
substrate transfer robot 15 receives the substrate.

RIhBsy fhen phed bediingisageti ons are subjected to an
excessive |load due to the weight of the substrate and

[@GI0 beRoswbderdtd drgnederi sebap ainspeaonashtack byhéatigue in
substrate receiving position of the substrate

the ghgfesit iospbk  wWiHslevér 1 s \iidiendeseand) ghttgictigde  Therefore,
.protrudi ng sections, of the substrate slip 20 .

lgrt&;e@ﬁ? Fdtberstianyef i ABSRERLT ditng RS Ied 1ng members

h%ﬁ%;{g S%()){ceegsgsi’i‘c’(ritetq.glit gggg%583%%%€ tsoonzfle %fl etrilet rs%@égg%gl slip

to preventa problem

pf@@én%m@@?é?go 5 qug§9hgct?d'{ﬁﬁ'f thB S Y ng substrates

conti nues a t ubstrate 1s brought 1 n sone other

aPr OEESS I P tGhANRRYT sbe@ibhakihén PRE esubdt J4@2@raBesr robot
the substrate sli'p preventing nenbers are

reydivsl ittad |sufsaraee . anThdhe e siroatrediagesgthijons are
section is provided with a plurality of through holes
stibjecebabbhy excessivey load due to the weight of the substrate
and can become bent to give rise to displacement of the substrate
receiving position of the substrate transfer robot. However, when
the height of the protruding sections of the substrate slip
preventing members is determined according to the extent of
distortion relative to a given transversal shear stress, it is
possible to prevent a problem that such positional displacement
persistently continues after the substrate is brought in some other
processing chamber from taking place.
[0020] When the substrate slip preventing members are
cylindrically formed and the substrate receiving section is
provided with a plurality of through holes for removably receiving

the cylindrical substrate slip preventing members in a substrate

transfer robot according to the present invention, any of the
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the cylindrical substrate slip preventing nenbers in a
substrate transfer robot according to the present
i nvention, any of the 8 substrate slip preventing
menbers can be replaced with &ase in a servicing
operation (where one or nore than one of the substrate
slip preventing nenbers are worn at the protruding
s 88et # LS stiher petverbihdena®diecdahobderdmiddeed)lithSease in a
[ 0021] When each of the slip preventing nenbers is
s@raid ideqd ope rbliéonbowhene emck sur hace then eofe wift hkhansubstrate
auxiliary protruding section in a substrate transfer
slbpreyenbiny mgrbershar presemt Fhe eFotendingfections thereof
substrate slip preventing nenber or each of the
argiRgncR deqd O PrevERLPR§Ihenbers that needs to be

(GEH] T BHef s oghi 1Y ALAB SU G SRRRR T ORS RidBa at the
bc?rtgell?r%n? FedP rseurtfg%Q @ﬂ?rtg ftvbft}? Lg}'?.tarﬁctiq i%lrj_yp ﬁgbtﬁﬁﬁaih Osection

ers are worn a e protruding sectio ereo

iAnd shipaeeapead 4 o8- rbBBt at@DrHA@Eol tnd@seht invention,
operate properly as substrate slip™ preventing nenber

108 GRIAG R R caHD P p@le@REtihg wabsrcorldédch oI5tdB2Bktrate slip
When each of the substrate slip preventing nenbers is

ppevan ety akmbkest Opate meesisr tadee tskeevéobdwiam ke turned upside
plurality of protruding sections arranged o )

devr ;aand @centedl Ly resitiay vace pgabn LyisBSegvacing operation
transfer robot accordi nggt Q the gr esent _i.nvention

. th
(WRREDPREAT BPTE 12BN PAtl e AdPSBF R sidReryenting hembers
o SRS it R OO ASE EER Bt it b Hleca o ve
o . . .
QRG] SN LB LR BSE YRR ecrate s1io

p§é‘@éﬂt€ﬁ{f mniHe P LaeNhASn TBARSS foldng RNQYisded ivet hide.
base wal1l for arranging a protrudi ng section thereon

[8622nduwhbe bask oBlthé sisytrede Blipeprsventihg spaters is
of the cylindrical substrate slip preventing nenber in
prowidbed radt eclter anopf endr shoface thereof with a plurality of
protruding sections arranged circumferentially at intervals in a
substrate transfer robot according to the present invention, the
distortion of the substrate that arises due to temperature and/or
weight can be distributed and the influence of the firm adhesion
between the substrate and the protruding section (chemical binding)
can be reduced.
[0023] When each of the substrate slip preventing members is
provided with a base wall for arranging a protruding section thereon
and the base wall is formed in the internal space of the cylindrical
substrate slip preventing member in a substrate transfer robot
according to the present invention, its substrate supporting

characteristics can be satisfactorily guaranteed, taking the

influence of thermal expansion and other factors into consideration,




10

15

20

25

according to the present invention, its substrate
supporting characteristics can be satisfactorily
guar anteed, taking the influence of thermal expansion
and other factors into consideration, 9 wthin a
tolerance of a bus line for transferring substrates.
[0024] In the second aspect of the present invention,
witieire d TolRiravicdedfaaVviaas ulm s ofes S mghsfepaiagusubstrates.
including a substrate transfer robot having a
(@A) r &h ethieceaomy aspeidtow ff ther presenngitvention, there is
substrate, a plurality of substrate slip preventin
Prasita s a2 AecibigeRrofeshEng opPRANF Bt wlﬁﬁénguasﬁldgﬁ*érate
receiving section at intervals and nade of an elastic

LYRATHSTaF ORAH BAV NG PRt B YR I PAEL EbRE SFTh I EPEnreceiving
o P TAE e AIBINER SOV o SACR LS MR BEET AP E g members
arsllérfgaeg{e%}lﬁgﬁé g*%;ﬂ%ﬂ?%i%e' St MY 'sgﬁgtPQté Ileec,tegﬂfi%@dsection at

sur ere a protruding section;

isthsid it erdd anskeprchanbesserovhatad i W thd he

substrate transfer robot and a plurality of substrate

e P ©ceasidyrthharhabs eaimasgedian aisnd nighehs Whitistataée receiving
transfer chanber. Thus, it is possible to reliably

sqrteentarrasyad cas thh eimritthend S heurestfr ann@ edcbpst ¢bensubstrate
fromthe substrate slip preventing nmenber or fromthe

sk preyeatingsianhaysséstpuvisied ae himsppnd spgharerthereot

BB bR BT oL o B EARY AL Bl e
' i ble.t id [ .

LT e A o4 S CRBr e e F aherel AR g latbepe stBstrate

p%{ﬁ&géﬂ{g‘ Qﬂ?#ﬂgefgﬁr%ﬂ%?gﬁrc[u%%ﬂe Elifstlat8 thansfer chamber.
schematic ITlTustration®of a principal part of an

TR0 1By RfssTubst Fat eel { AE) frd it id@EaNhdeBIwhere the

the present invention. 25 FIG 2 is an enl arged
s@sdheratd erobkuddéwatirom ohe asdsixiatat @lip preventing member or
from the substrate receiving section of the substrate transfer robot
while the substrate is being transferred by the substrate transfer

robot from taking place. Thus, it is possible to provide a vacuum

processing apparatus provided with a stable transfer system.

Brief Description of the Drawings
[0025] FIG. 1 is a schematic illustration of a principal part of
an embodiment of substrate transfer robot according to the present
invention.
FIG. 2 is an enlarged schematic illustration of a substrate
receiving section of the substrate transfer robot of FIG. 1.
FIG. 3 is a schematic illustration of an embodiment of vacuum
processing apparatus where the substrate transfer robot as shown

in FIG. 1 is incorporated.
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recei ving section of the substrate transfer robot of
FIG 1. FIG 3 is a schematic illustration of an
enbodi ment of vacuum processi ng apparatus where the
substrate transfer robot as $hown in FIG 1 is
incorporated. - 10 FIG 4 is a schematic
cross-sectional view of an enbodi nent of substrate

slip preyentisa sendeitidatosansbet Usedl ewaof an embodiment
substrate transfer robot according to the present

of subnatirathe tsdkignprdwong iag wember thahecdarhbe esfed foFhGuiistrate
is a schematic top view of the substrate slip

tmnsfan insporenpeproing| @ the mugsemti $nyanEaPar feken along a
schematic |lateral view of a protruding section of the

it rldme Shiegepfeventing nember of FIG 4. FIG 7 is
an enl ﬁé%ed schemati.c ill.ustration of

th 10 .
enbodi t DB IR G °Br X%%Ht?ﬁg{lt?r%nsg@s’ttrr?atte slip
) f tpate t f bot di

p]?%%rﬁ;gn#%%mbegr o §?g§ pate transfer robot according

esent ‘invention. FIG 8 is a schematic

cross- pegt i0N@lanVd e fed BEnSHRELF ab@eral A S 6F @NBEFEMEruding
menber of FIG 7 taken along a center |ine thereof.

sédGord dfs theSehiBBREREet DIy greRintiiry sehdlkirabg SIGP 4.
15 preventing nenber of FIG 7. FIG 10 is an enl arged
schemafFiG. c7 obs-aedcnlaragledvisevenbtia prlustpsiiqaraf @hother
the substrate slip preventing nenber of FIG 8. FIG
emtlodignents sife sabist rarossl te dpreiriit indewenpest fhat can be used

anot her 20 enbodi nent of substrate sl ighpr event i ng ,
fore e e Heate 4% 2B L5 FPPFORCROEHHRT (tat B¢ PAFSFaL 1nvention.

- cont BFET nb? EneFaota R Grots RSB QRRbERC T the Sibstrate

a cent
SEEEPRIER LT BI Pl iet ) B0 i STORRLEETL 0 chareor.

FIG. 9 is a schematic top view of the substrate slip
preventing member of FIG. 7.

FIG. 10 is an enlarged schematic cross-sectional view of
a principal part of the substrate slip preventing member of FIG.
8.

FIG. 11 is a schematic cross—-sectional view of still another
embodiment of substrate slip preventing member that can be used
for a substrate transfer robot according to the present invention
taken along a center line thereof.

FIG. 12 is a schematic cross-sectional view of still another
embodiment of substrate slip preventing member that can be used
for a substrate transfer robot according to the present invention
taken along a center line thereof.

FIG. 13 is a schematic cross-sectional view of still another

embodiment of substrate slip preventing member that can be used

for a substrate transfer robot according to the present invention
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25 for a substrate transfer robot according to the

present invention taken along a center |ine thereof.

FIG 13 is a schematic cross-sectional view of stil

anot her enbodi nent of substiate-slip preventing

menber that can be used for a substrate transfer

robot according to the present invention - 11 - taken
t@tan g loment eentefeliher eioéredf G 14 is a schematic

cross-sectional view of still another enbodi nent of

subst r BT @. dl4i j»s preshemaitig oerdersedidonedvimy a§ed ilflognother

a substrate transfer robot according to the present
embmelmqrﬁh of; supRERaEEoRYLR Ié@]‘f%?tliri%é‘etnﬁél’feghat FF& be used

is a schematic cross-sectional V|em10f still

f%@t REPSTERABS i HAEYTE &5t r%‘a%‘étarcéioé%fﬁgp PrifvReREefgnt invention

qg% t hat can_ be for a substrate transfer
t

EﬂéEEbFHFﬁEtFS #ﬁgepF %e%? invention taken al ong
a centpgsl Il%ea% H&l 8Una 3@ & 1}(% anot t%.o%a%.c\heéwg)f%tlll another

cross-section vi ew of sti enbodi nent of

eﬁb&&ﬂﬂéﬁﬁEdﬁ's@b@&@&@@téﬁﬁbrﬁ¥éﬁﬂhﬂﬂﬁﬁ neabeketHgedcah Obe used
a substrate transfer robot according to the present

foneestibetratakaerandfeigrabsericionding toertepbretbnBestvention
Mode for Carrying Qut the Invention [0026] Now,

tpkert exlraed enoediteeni snef théeepf esent i nvention will
be described in greater detail by referring to _the
acconp5ﬁ9r A$ 1zpaahegsticoogsmHeagsiopagngien of 'Sti11 another

chemati cal | ustrate, an enbodi.ment o
Reie At SHbPGF S BOBL AT RTHd b Ebep: aahecan be used

4 Qﬁi.”tv. RGrablismrer FaRer sy g B P BEREeh rencion
t§k@ﬁﬂgf§%¥ re%%hibQngﬁéttﬂgréofs fitted to an arm

section e to be vertically novabl e and
ext endabl e/ retractable by neans of a nulti-joint
mechani sm The

Best Mode for Carrying Out the Invention

[0026] Now, preferred embodiments of the present invention will
be described in greater detail by referring to the accompanying
drawings.

[0027] FIGS. 1 and 2 schematically illustrate an embodiment of
substrate transfer robot according to the present invention. 1In
FIGS. 1 and 2, 1 denotes a substrate receiving section for receiving
a substrate W, which substrate receiving section 1 is fitted to
an arm section 2 that is made to be vertically movable and
extendable/retractable by means of a multi-joint mechanism. The
arm section 2 is connected to a drive mechanism (not shown) for
driving the arm section 2 to move up and down and also for
extending/retracting the arm section 2.

[0028] As shown in FIG. 2, the substrate receiving section 1 has

substrate supporting surfaces 3 and stopper members 4 are formed
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25 armsection 2 is connected to a drive nechani sm
(not shown) for driving the armsection 2 to nove up
and down and al so for extending/retracting the arm
section 2. [0028] As shows i d2FI€ 2, the substrate
receiving section 1 has substrate supporting surfaces
3 and stopper nenbers 4 are forned - 12 at the front
attndse drohftceftibStf Al SupReLhtagseddBciasy IurdaskeW3 o show
fork-like profile in order to receive a substrate W A
a tfotrdl-1dfke piofeleslbstrdér =1 rpcpieeentsiubgtmehbef s B total of
that are made of an elastic material are arranged at .
thrgepybsErake shép fuieyeniiaosimphers hghat aggriadeo8 an elastic
0029]. FIG 3 schematically illustrates an enbodi nent )
mFeT IR A RAFBEACHYBE VAERHYR BT e ddigh§ubshapafusuPPorting
hﬁyiqu$ substrate transfer robot as shown in FIG 1
SYH-3%fe i1l ustrated instance, the substrate transfer

(6629 Frés ?L%%?Q%’ci%lgﬁﬁ?Eﬁﬁ%?ék@gﬁ%&ﬁ&ﬂ%m of

transfer cha heptagona rate

mit T BNSRImfebsE vatuuh pHbEQNES aglbaﬁ:aeﬁssf&mﬁgabesubstrate
u

processi ng chanbers 9 and four Tsubstrate

tr@ecefid aobdel h¥eshowhairhens.10. byimaheoti 11aspestédeinstance,
gate valves 8. [0030] FIGS. 4 through 6 schematically

th¢ bubstad ke dmaesiiedindatt 6 15 afrasgest imberegtiggonal substrate
preventing nenber that can be used for a substrate

trangigechagber decohifhdghertadmnadr ssbstrpngehtppplereghanber
illustrated substrate slip ﬁéeventin . menber 11 hgs a

7 Hot 18 TPRREr P¥ st O Grbsérakpt ATQre TG RSt sr 7 ofnd four

.5 an _inper dianmeter o nm a _height of 2.4
st itq E8aRbitn af ity Chate fFR d0shu e b dbeBectate oate
V%??%%‘%§ perfl uoroel astonmer, which may typically be

al ez 7075 (trade nane), or fluorine-based rubber.

[J6So CYFIBET | £l r(iatséheﬁ&fpcﬂﬁ%eﬂtlh%g:rﬁﬁﬁbﬁﬁ dfbodiment
is provided at the top end and at the bottom end

of Bebsotat e H1d¢! pverah tiddmanibep pih t Hrebe flsakigfol 2 sulsktrate
transfer robot according to the present invention. The illustrated
substrate slip preventing member 11 has ahollowcylindrical profile
with an outer diameter of 3.5 mm, an inner diameter of 2 mm and
a height of 2.4 mm. It is made of a highly heat-resistant material
such as perfluorocelastomer, which may typically be Kalrez 7075

(trade name), or fluorine-based rubber. The cylindrical substrate
slip preventing member 11 is provided at the top end and at the
bottom end thereof respectively with an upper outer flange 12 and
a lower outer flange 13 each having a thickness of 0.3 mm, which
define the top end surface 14 and the bottom end surface 15 of the
substrate slip preventing member 11. The distance between the

upper outer flange 12 and the lower outer flange 13 is 1.8 mm.

[0031] As shown in FIG. 5, the top end surface 14 and the bottom

end surface 15 of the cylindrical substrate slip preventing member
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a lower outer flange 13 each having a thickness of 0.3

mm which 25 define the top end surface 14 and the

bottom end surface 15 of the substrate slip

preventi ng nenber 11. The di §Bance between the upper

outer flange 12 and the | ower outer flange 13 is 1.8

mm [0031] As shown in FIG 5, the top end surface 14
1hndrd heedpeidtdme lgngreul dad evilth dfwdlve eybitrddingl sections 16

substrate slip preventing nenber - 13 11 are
aneéspeltviev pirptpndindese ot tdng Mgl tbaprate uditapradcwiithsthe top

and twel ve protrudi ng sections 17 that are

16
endhsdgtarewi4 Rngidiq bpt ten@neusakace 15and pREARIY G regular

. end sq{face 1 i

and . arranged at .reqular iptervals. As
LRFRRFAT Sy e SROWTBARHF ST Bhe 45tbo f UdisngrQBETHLAG SpEtigns 16,

h f - ical .Qf i i [
R T IR R

a YotQoth mm%*gre o £ PRV Eh and Bdle itgl?ﬁsgf Q. ERR] ORRLR! Ehowever,

not critical and the protrudi ng sections are designed

th#t ahlegdl @ReddiorEhgae it egstibal dndl PROPIERG UM nhhSections
t hermal expansi on of the substrate being transferred.

atée eisieghetiOtovarldevibiie piiotshedirngt secd ithas iRphelumdeby the
to show sone other appropriate profile depending on

thémwena lerppyaatsion ¢iff theeagkesthate bminartirsesfefged. In other
di aneter of the substrate being transferred, the

WORRS | TGS RIOEMAARGe RBRE 1ORS tRY dif MRS ¢&1 SholsFPREeother

ABBHP R A BFOLIA® AT Aot Ac- TRl s A EPBRERge that
ted, whi]e the protyydj t o t |

R T s & o BeFRE ohoklP I Y o RERBRPpH e, ene

16080 &l 10F - Bysheat! ¥r LheyoPBinHecoe e skoneer s1ip

adsorbed to the substrate Wwhen the adsorption

pEe ety akfbetdb] PR the sh€sfptsidreaseal SoVic @k they can
this problem according to 20 the present invention,

alhevigtot rind g reest | dhist fererdd yesiagrdd asiléothe protruding
distorted when they are subjected to shear stress due
seotiqnmarel tempansibhy aradehdomabhevat tacdtheosubstrage W to be

art _of the
tﬁgnsferred chemically or physically, they may become no longer

adsorbed to the substrate W when the adsorption surfaces are
subjected to shear stress. In view of this problem, according to
the present invention, the protruding sections are so designed as
to be distorted when they are subjected to shear stress due to
thermal expansion or thermal contraction on the part of the
substrate W in order to reduce the shear stress applied to the
adsorption surfaces and maintain the adsorption.

[0032] The cylindrical substrate slip preventing members 11 that
are formed in the above-described manner are put into the respective
fitting holes arranged on the substrate supporting surfaces 3a,
3b of the substrate receiving section as shown in FIG. 2 and the

upper outer flange 12 and the lower outer flange 13 of each of the
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substrate Win order to reduce the shear stress

applied to the adsorption surfaces and naintain the

adsorption. 25 [0032] The cylindrical substrate slip

preventing nenbers 11 that- ade forned in the

above-descri bed manner are put into the respective

fitting holes arranged on the substrate supporting
sehbsfces SYap pevehttihe sohisératd raacemsadeg teettghhlasengage

shown in FIG 2 and the wupper outer flange 12 and the
witwdtheodhrer fpeanigherd lobdgactt dhet berregeondivissfisténg hole.

slip preventing nenbers 11 are nade to tightly engage

[9P3] t ke theeklbestpfadenbogdmenty heaghr e Espmdingindrical
fitting hale. 0033] In the illustrated e di mept

SUEH e (T PrERGAELEE TSIBRET dhio 1S I PLEGEnPRnghe top end
nepbers ,11 i rovided on, the to nd. 5 _surfac .an .

ST oo fom e T FEEL I bHEraF 1RCEnZefet atiBatts Pty wien
P | % 3895n@NS 618080 | ;ong 14 &4

pSﬁE%%%?&%S?tIC% %yﬁsyﬁﬁgt?fggfﬁiﬁéﬁ;%%Sﬁzﬁ? hence theOw 2

vEYti dWiNiEalmesbsi ¢l 8roghip dHENENEE REeMBDEHE iEh1ICaMbstrate
be used to serve for twice when they are turned

slps ipdtevéawtiing hiossisars, 12acdh be udwl eyl sawird €alke twice when they
substrate 10 slip preventing nmenbers 11 may be

ape tvirded wrdideodowne tHopewrd, eaghf af éhedcyhigrdigfcali shbstrate

rotruding sections 16. [0034] FIGS. 7 through 10
sSEnERVEHIING membstFal & Bavt PR rPrawising wedyy en the top end

supstrate sli reventi ng nenber that. can_be used for
SRR (T h DA Res M E iy BOE T AERY SHE X HE -pr esent

i ti 15 I.n the ilJustrated instan substrate
i g s v RS Te oE

pre r S

e IHUAC Y %ﬁ%fsit!rg}:wi Ebiﬁ%%ﬁti%ﬁ%@& 0haB- CalMbe used

an I nner dianeter of 2 mm and a hei t of 2.4 mm It

fbB aBA8s Bf atte firdhkY¥ehebdeatebadindRicethalpresehtagnvention.
perfl uoroel astomer, which may typically be Kalrez 7075

Ifttladel Nasgrat2d dnsthnoe) ne-dhasadatebhkéip prkeehting member
enbodi nrent of FIG 4. The «cylindrical substrate slip
2brvemdendgorsinosr a2hoil$opwr oyl tadiriatal rofile with an outer
diameter of 3.5 mm, an inner diameter of 2 mm and a height of 2.4
mm. It is made of a highly heat-resistant material such as
perfluoroelastomer, whichmay typically be Kalrez 7075 (trade name),
or fluorine-based rubber, like the embodiment of FIG. 4. The
cylindrical substrate slip preventing member 21 is provided at the
top end and at the bottom end thereof respectively with an upper
outer flange 22 and a lower outer flange 23, which flanges 22, 23
have a thickness of 0.3 mm.
[0035] The upper outer flange 22 arranged at the top end of the
cylindrical substrate slip preventing member 21 is provided with

six 0.3 mm-deep recesses 24 formed along the inner periphery of

the cylindrical substrate slip preventing member 21 as shown in

FIGS. 7 and 9. Each of the recesses 24 is axially upwardly and
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top end and at the bottom end thereof respectively
Wi th an upper outer flange 22 and a | ower outer
flange 23, which flanges 22, 23 have a thickness of
0.3 nm 25 [0035] The upper d&ter flange 22 arranged
at the top end of the <cylindrical substrate slip
preventing nmenber 21 is provided with six 0.3 mm deep
r&@LeEBge siradh fdiymeteal. onThé hestitonero fpenichhefythé rébesses 24
cylindrical substrate slip preventing nenber 21 as
defhibues i the RlcgS.end snd f8ceFaghwibich hae cr}e]cieEKésaszierruding
axially upwardly and_- 15 radially inwardly open.
Spok @ Lf @aéﬁtggr@hbyr&@gesdes Bhe @%?mbesratlhéwréacsnaf each

f d I
3{??35 o) e BT Ber T AlrieaerGr 2Eagtrom the
| | t rudi t
18 et [ P REPREHEPhARSCELc ol 28 SERRLE B the
1?1’ d 1ﬁs‘i:gﬁce', lﬂﬂ@%g@&ﬁgrigﬂ ST ruldh ﬁgl sections 25 have

rical protrudi ng sections 25 have amet er of

aQil%n{éme@rwf 8.haidBhdQf hOi Ghff 6 N6 k. S IMEhaBCAGNAR, again,
these di nensions are not critical and the pr ot rudi ng

thesé idensynsbereada teibavel drdd ehenpraoli nedisigpsections may
dependi ng on the tenperature 10 difference that may

bamats toheave alidiferent dimensiwty depebding on the temperature
transferred, the |ocations of arrangenent of the

differrpee dihats Migst paiees| Epe p‘?é%‘éﬁ?%g)ﬁrér?@ersélb?fréﬁﬁ being

t%%fﬁ%ﬁdsl" “q%airo?c%ﬁ‘épacg'a‘ga%‘?a%%%%% T Chgk yee3EF Lcal
%T%ra?}%r ys E) e Cyﬁﬁﬂﬁém& gfibzat gh%n%%goﬂ)tg.gﬁ area so

Fica fate sli

lBﬁ&V§§tEH@j '@J}p%rll%:lfl]g%e EBQVEQI.QQSW;L ts'l)&]& %h@n'bg'@@leng

recesses (‘not shown) forned al ong e 1 nner periphery
efbod eyl i Ndrical substrate slip preventing menber

21 so as to be axially downwardly and radially

[0036] dsymapenly 2@ hA Tywénduieal £ jxraje pdidry aseed an thé bottom

is integrally fornmed on the
end of the cylindrical substrate slip preventing member 21 is
provided with six 0.3 mm-deep recesses (not shown) formed along
the inner periphery of the cylindrical substrate slip preventing
member 21 so as to be axially downwardly and radially inwardly open.
A cylindrical protruding section 26 is integrally formed on the
bottom of each of the recesses. In the illustrated instance, the
cylindrical protruding sections 26 have a diameter of 0.3 mm and
a height of 0.6 mm.

[0037] In this embodiment, the apparent height of the cylindrical
protruding sections 25 can be reduced as they are formed on the
bottom surfaces of the respective recesses 24, which is advantageous

for constructing a substrate transfer robot. Differently stated,

the pickup height of an ordinary robot is not allowed to be

sufficiently large and subjected to a severe limit. More
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bott om of each of the recesses. In the illustrated

i nstance, the «cylindrical protruding sections 26 have

a dianeter of 0.3 mmand a height of 0.6 mm [0037]

In this enbodi nent, the appaiént-hei ght of the

cylindrical 25 protruding sections 25 can be reduced

as they are forned on the bottom surfaces of the
spesSpricid Me/, I ehe saes radli nghs bt iecnsadyand Hgewds tofllrve a height

constructing a substrate transfer robot. Differently
obtatlad,abautte OpiBckmp HEidgn tdfesen cardumatgncedotit simdiighly

allowed to be sufficiently |arge and subjected to a
advandragqqus vhenrhe cyiend%@eifnrcooﬂnuﬁlnehéeﬁ%@%&%@an have

ect |1 d ¢ h I bout
a e e & ROCE el Pphaben oty (tret lkalpTeo

(SR SHE0 YRR Y BOLLSEL PLPLEYOL AR Bicinent

of I@ﬁg‘sfck'g?fé bdq8 |%€£‘Qér:1i.§t81]h &Pr%&ll 9 R erB %;Eeﬂéeﬁ for a substrate

[Tustrates s odi ment substrate

tJ.SéxhsteW YR RGcERARAY tsath@qsw@eﬂtseidwfe@lrtl@n In the
substrate transfer robot according to the present

ilnvetpdtyd ihBthheej |d yabsatratdeidisirapeeyent sndpstamitea 31 shows
slip preventing nmenber 31 shows a cylindrical profile

a aeyll irsdmigdd girodifieghhy heatadesiStadiighly ineeérirgbistant
such as perfluoroel astonmer, which may typically be

n¥e ¥l Ovh g% PaEElnaReslagonaovhheb Ry BYPiEklY be Kalrez

7%E§§&¢€aed@p§w%ﬂ°n§d lgyeﬁfp St raraned Jumbat Y s KBS receding
t

T TR CE T
Bf’llj]ﬁster Advarg a%?tt% téggg%%] aPaPasgo wal |tr§é4bb§tfbﬂr 884 thereof

e |nS| 0 ['tndrical substrate slip

r@é @Gy cmet)% 3ppaihiat e ﬁgé&feDBQt andlianDowe@e biu@Br flange
showi ng a T-shaped | ongi tudin Cross section is

330rned on the top surface of the base wall 34. The
protrudi ng section 35 includes

[0039] A base wall 34 is formed in the inside of the cylindrical
substrate slip preventing member 31 and a single protruding section
35 showing a T-shaped longitudinal cross section is formed on the
top surface of the base wall 34. The protruding section 35 includes
a cylindrical pillar section 36 and a circular head section 37.
The contact area between the circular head section 37 and a substrate
is determined by the diameter of the circular head section 37, and
the length and the diameter of the cylindrical pillar section 36
are so selected that the shear stress applied to the circular head
section 37 due to thermal expansion or thermal contraction of the
substrate W supported on the cylindrical substrate slip preventing

member 31 is reduced to maintain the adsorption of the substrate.

[0040] FIG. 12 schematically illustrates still another embodiment

of substrate slip preventing member that can be used for a substrate
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20 a cylindrical pillar section 36 and a circular head
section 37. The contact area between the circul ar
head section 37 and a substrate is determ ned by the
di anmeter of the circul ar heali’section 37, and the
| ength and the dianeter of the cylindrical pillar
section 36 are so selected that the shear stress
tpp fiead robothaccordithgr thedte 25 eseotti dnvéitdoe.t oln the
t hermal expansion or thermal contraction of the
iBubgtnedtesl Wistppoe ¢ @dsvhsthatedlilpdpr eueneims mepber 41 shows
slip preventing  nenber 31 |s reduced to _maintain the
a a‘bbé]dfr& iigalopPrefidleupRer b drad 6{ 4@ hioghlyiheat-resistant
schematically illustrat Sti ot er _enbodi
I aPUCR AP BF Lot Lp Shetsd PhLet By DA (g BF Kalrez
7@7§u SJ:tard%t Saﬁl?fw orI rﬁ[ﬂ]t%f ?[Eler?? ?% q:l ng.ltk% Eﬁg embodlment

pr esent Inven I 'nst ance,

ofUR rane Shp o‘%fl‘i‘ﬁ%‘iul'cﬁg SERberatdd She ‘S’Ere@entlng member 41

cylindrical profile and s nade of a hi

1%/1\E§bv1§§di StatHe tHFtled @hd SHahebo PEsih brarfrastifor@spectively
ich may typically be Kalrez 5 7075 (trade nane), or

withiar nppeasedtenbbiangdi &2 dre rifvodirment-erof 1lEhGe 43.
11. The cylindrical substrate slip preventing nenber

[0041]) sAprase ded lat4t he fagmeshdnahble aingide lbdt then enbiindrical
t hereof respectively wth an upper outer flange 42

syt BRleofbiP Mﬁ@ﬁnﬁﬂaﬁg@nmr 4bend)a Alpgie Rﬁémruai&nfzssectlon

oL AR St R O e

\?eféc!eo%f %f;ﬁ gwg A %Shr acgfggi L38c ggsg ' 99 irtludes

ored %on urface o

a RLAL hHdi ng1 %%qtl'a‘fnsécscldhcbg%% aufpreNdE L SRAp O 'hb@ﬂ section
séction 36 and an unbrel |l a-shaped head secti on .

4The Teentastadt a cRebverdeh el GRb el | Bashtafsest rm@ad section 47
section 47 15 and a substrate is determ ned by the

arth amedudystafateopssdefaceinédd Bihaehenbiehkeédeshapetopesadrface of
section 47 and the I ength and the dianeter of the

thy uinbel tat spapédhesdcte@in @64 Arands bhe dleagithoand ghet tigameter

shear stress applied to the unbrel | a- shaped head
ok dbe onl Wdiak Bit ¥ mgiction 36 are so selected that the shear

stress applied to the umbrella-shaped head section 47 due to thermal
expansion or thermal contraction of the substrate W supported on
the cylindrical substrate slip preventing member 41 is reduced to
maintain the adsorption of the substrate.

[0042] FIG. 13 schematically illustrates still another embodiment
of substrate slip preventing member that can be used for a substrate
transfer robot according to the present invention. The illustrated
instance is substantially the same as the instance of FIG. 11. More
specifically, the substrate slip preventing member 51 shows a
cylindrical profile and is made of a highly heat-resistant material
such as perfluoroelastomer, which may typically be Kalrez 7075

(trade name), or fluorine-based rubber. The cylindrical substrate
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expansi on or thermal contraction of the substrate W
supported on 20 the cylindrical substrate slip
preventing nenber 41 is reduced to nmaintain the
adsorption of the substrate.1B0042] FIG 13
schematically illustrates still another enbodi ment of
substrate slip preventing nenber that can be used for
s B Hasveatte ngt hemséerst abopracidedi ay tie thup phesend also at
invention. The illustrated 25 instance is
tlsei sttaioi ahd ytHdrecfamespsct heel nstidic enofippéGouter flange 52
Mor e speC|f|caII{ the substrate slip preventing
apgbribefowsr SMGRE &langki Adri cal proflle and i s made of
a hl?h|y heat-reS|stant material  su

[343IT uBrortadtaditer? Whi karmee) ity p P@aJrIPill%quaItF’@ch?fb]ﬂdrlcal

f b bb
oA T TF ey L A D Mg et
5t SR gder aéhé;{/b:c} tlBRg&‘ Ha2Rgh aér%%sagecE??ang tf%'fh%adon the

hereo respect | an upper outer ange b5

t@é‘@u@ffﬁ@%f onlé %ras@@eﬂgl9553 THOE3d t A slé@{:i015455| fncludes
formed in the inside of the cylindrical substrate

a Yylinpirévant pig sregbecidbd $hdnd sidigke shapedutiadysection 57,
section 55 showing a T-shaped | ongitudinal cross
ofedtian the #Hbdskeshaped head spcsiuohate iof btervelbdséomamunded)

54. The protruding section 55 includes %Ilndrica

alpng dhesperiphe 56l adges ahgke@ﬁapé‘@eh@%t% 455 Between the
of which the di sk-shaped head section 57 jis vel ed
d{ k- AL BFAL0S AP BHGD L He e Ppﬁ’é‘?%\?r%?fgelsg (REFEpined by the

The cont ct area, bet we

o e S RS RRKRShEBER et AEbIoR R S ST A bk Peverea
(%P &irﬁi‘e&ﬁ sbegﬁdsgﬁg' P8t %ﬂ;ltﬂfg g e ceyel %Qe

roun the lengt nd the dianeter of

%Pﬁl&ﬁ’ldﬂdbh E@Jar Riddtabnssg birans S8e2E6L 64 tIRleER€Ghhatstress
he shear stress 15 applied to the di sk-shaped head

aperiedoSthalde skoshies dtle aexpatisicmn 57 atud hertdrmal expansion
contraction of the substrate Wsupported on the
oxrythemnd Ic alonguiastianeos| the pseventa trey Wremipporsedi en the
c;fidrlljc(i:iidcaflo substrate slip preventing member 51 is reduced to
maintain the adsorption of the substrate.
[0044] FIG. 14 schematically illustrates still another embodiment
of substrate slip preventing member that can be used for a substrate
transfer robot according to the present invention. 1In the
illustrated instance again, a substrate slip preventing member 61
shows a cylindrical profile and is made of a highly heat-resistant
material such as perfluorcelastomer, which may typically be Kalrez
7075 (trade name), or fluorine-based rubber. The cylindrical
substrate slip preventing member 61 is provided at the top end and
also at the bottom end thereof respectively with an upper outer

flange 62 and a lower outer flange 63, like the preceding embodiment.

[0045] A base wall 64 is formed in the inside of the cylindrical
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mai ntai n the adsorption of the substrate. [0044] FIG
14 schematically illustrates still another enbodi nent
20 of substrate slip preventing nmenber that can be
used for a substrate transféP robot according to the
present invention. In the illustrated instance again,
a substrate slip preventing nenber 61 shows a
seystrld caliprafvieatand insmpadesbfarad b ghingle substantially
heat-resi stant material such as perfl uoroel astoner,
cwhi ndr iegy]l toypitcabiyg beedd@ilare $525s 7e@ padehediap) susface of
fluorine-based rubber. The cylindrical_  substrate slip. .
the daset Vabl $érbeFhePrPErpaing degtaont fre inspudpd aRylindrical
al so at the bottom end thereof respectivel i,th B v
Pibhar RAGON e 6258Ri SPheTkiAbRead FesIgeTss, having a

Lik h di nbodi . A |
G L84 1 PLgSC0 IR riodL e, LAQHSL 855 b o o
TR OIS }?éalﬂd;ﬂhgrﬁi’n £ d9 Jrerher c@ﬂi&ﬁ&dic?a]?'ﬂlg.ll%r_ section 66

Ssubst a yl'indrical protruding section 65 is

ab 'R de 08- 418 thak il ERESY Wt rddcapsbredbl ti# semiespherical
protrudi ng section 65 includes a cylindrical pillar

h&8&gt 60t Hifh a8 dueseni thphrai cexpdresicbrs ext itherfidlhavnhgaction
a 5 dianeter slightly greater than the cylindrica

opi tharsgextiadre 66.supphetkdnghhthadeyhindkiiagedt stubsitrefe slip
cylindrical pillar section 66 are so selected that,

PraverhiRg MeMbess ohphl ireducedt ke madmtad phehe adsonpiden of the
section 67 due to thermal expansion or thermal

SEBREFak®i on of the substrate Wsupported on the

FRICAE 15 A oA S I SV o o
e

tASE0L 8 HFd hdd & PRy 1hgVeAti fbodtdnt oM@ .ned. The
by nodi fying the enbodi nent of FIG 13. The 15

ilhhestavéedupsbsttatse iplp e yErenient membareibethows skyghsndrical
a cylindrical profile and is nmade of a highly
phedileesndtiontmarkt @fi al hdgbhyakeat-resistant material such as
perfluoroelastomer, which may typically be Kalrez 7075 (trade name),
or fluorine-based rubber. The cylindrical substrate slip
preventing member 71 is provided at the bottom end with a lower
outer flange 72.
[0047] The cylindrical substrate slip preventing member 71 is
provided at the top end thereof with a base wall 73 and the outer
end of the base wall 73 defines an upper outer flange 74 that is
arranged vis-a-vis the lower outer flange 72 at the bottom end.
A single protruding section 75 showing a T-shaped longitudinal cross
section is formed at the center of the top surface of the base wall
73. The protruding section 75 includes a cylindrical pillar

section 76 and a disk-shaped head section 77, of which the

disk-shaped head section 77 is beveled (or rounded) along the
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per fl uoroel astomer, which may typically be Kalrez7075
(trade nane), or fluorine-based rubber. The
cylindrical substrate slip preventing nenber 71 is
provi ded at the bottom end w2fh a |l ower 20 outer
flange 72. [0047] The cylindrical substrate slip
preventing nmenber 71 is provided at the top end

péhisteafa Wedldle s thaseofal |ThEScamichdther eabetweendhaf di le-shaped
base wall 73 defines an upper outer flange 74 that is

head saygd oni §7aand sa tshbdtowde oot detérmingd Ty ghet deameter of
bottom end. 25 A single protruding section 75 show ng

the heskhpeat i gy uekphirdrp e Retalash (PE Fnarflapdges, and

RS S 10 1 008 81 AD6 8050 ML B 7
il ti 7 d i.sk:sh . '

£ e e i BrdR O Do SRR R R b8 shaped

hé%ﬁ saunded)7alieracbhener %% Leldieral redgesnbnetSefraction

The contact area between t di'sk- shaped head section

off Tt RO i st &t Suppodebar &h natk kyy tihRirdiAnekebsetate slip
the head section 77, excluding the beveled (or

preuniei)g edaber ahd s rhdutedgtd mandtihe thareisorpafion of the
the cylindrical pillar section 76 5 are so sel ected

supsftrattee. shear stress applied to the di sk-shaped head
section 77 due to thermal expansion or thernal

[QART aBLFonl 6 ofs thes FaAtisg: 4 1WnEEREEPRCbrAR [RIbOdiment of

ST £ DRRE VAN S bR S IREs RIS FheDeqthsseit bnvent ion
0. [0048], Fl ' ic_jllustrati

00 o LG bPoR e DEF T e £ °0. e

i preordiing EQuibea i @?e@ﬁtpﬂe@\é%@tih?%enﬁo@tsi $h8REa B¢flindrical
by nodi fying the enbodi rent of FIG 15. The

profisd rated sSuhgkr 8Feashigh Py aueit-RgikRaher mdtesN®Wssuch as
a cylindrical profile and is nade of a highly

péefluoresd Isdstomeratvdricl msydlypasal by ey Kd Liog 08D @St (made name) ,
which may typically be Kalrez 7075 (trade nane),
or fluorine-based rubber. The cylindrical substrate slip
preventing member 81 is provided at the bottom end thereof with
a lower outer flange 82.
[0049] The cylindrical substrate slip preventing member 81 is
provided at the top end thereof with a base wall 83 and the outer
end of the base wall 83 defines an upper outer flange 84 that is
arranged vis-a-vis the lower outer flange 82 at the bottom end.
A single protruding section 85 showing a semi-spherical
longitudinal cross section is formed at the center of the top surface
of the base wall 83. This arrangement can minimize the influence
of the warp, if any, of the substrate and relatively reduce the
influence of the thermal contraction of the substrate.

[0050] In each of the above-described embodiments, the upper limit

of the height of the protruding section of the substrate slip
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or fluorine-based rubber. The cylindrical substrate
slip preventing nenber 81 is provided at the bottom
end thereof with a |ower outer flange 82. [0049] The
cylindrical substrate slip p2éventing nenber 81 is 20
provided at the top end thereof with a base wall 83
and the outer end of the base wall 83 defines an
prERRTt 19U eembbanye &k dirinddswiahiange MrangevbE aheus line
| oner outer flange 82 at the bottomend. A single o
fqrr atrandifeg rsagt sops 85atdmni Ay bheerthephandgathe lower limit
| ongi tudinal cross section is formed at the center  of
ig e Tipgdsin fsach a 2mbitheket by subrgrpt83s 1 iy pgeventing member
arrggggnent can mnimze the influenc of .the war

d99s 29} COMERRb HUhSLPAE CARPITILR Lootye BT Ahe s warped.
' f the th | tracti.o
by Firfemicn. TRt iR rete { S Stahaf M RLhBefof each

0 % ?Bgraﬂ&{?b—tde f-i1bRg Qﬁicﬂiéi&ne@lft st Nen PR 8L EHAI iR tSEEth@MN i ameter

the substrate slip - preventing nenber is
ofletie PrduMihli BedtiOhesRACR] He AEInineE abBbrding to the
transferring substrates. On the other hand, the | ower
stididth icr defd pedtirndstghsactegn tdrad thee upplest lamét of the
slip preventing nmenber does not contact any other _
dtcamgpionepifsthé prod radisor seet ion warpéd. bs ded@smined according
Furthernore, in the substrate slip preventing nmenber
toftheabrigbt ane thsodéapeser i tharefabfinbit FeqHg ehoggent of

imt of the di aneter e . pr.atr

| foih di ' -
AL e (B0 GASRARCoT T 10 e 5% AGRGURC dPVERGHImit,

di o 4 the. i :
tlg?r %éce%un Sg? %tglcga&al:lﬁa%l nglggcgﬁoonﬂhgjé#grgg?we force at the
c %fée%%ﬂb:g)g@?:cgf ddﬂégpr}ggkﬁdiﬁs eighn and tdeorl a@hebway if

the requ extent of distortion (the
the asHes e I @rebplbtyhdingSsd@idhad @wer shialitrelative to
the protruding section can yield to the adsorptive
thereenteict heaconthas ) nghardpef 1ltilma tpshbnildi bg determined
section and becone torn away if the dianeter of the
apcotdim rp $het nohersal oof el brogrudive section. As for the

upper limit, the profile of the protruding section needs to follow
the thermal expansion of the substrate and hence the upper limit
should be so defined that the protruding section does not move away
from the adsorption surface if it is forced to move by thermal
expansion. The protruding section may have a considerably large
diameter if it is made of gel-1like soft rubber. Then, the effective
contact area is large so that the area of the contacting part of
the protruding section needs to be reduced.

[0052] When the protruding section of the substrate slip preventing
member is too weak, it can be distorted to constantly give rise
to a displacement of the substrate in a certain direction in the
operation of delivering it from the 1lift pin to the pickup. Thus,

the mechanical strength of the protruding section needs to be so
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15 the contact area. Thus, the upper Iimt should be
determ ned according to the material of the
protrudi ng section. As for the wupper limt, the
profile of the protruding seé? on needs to follow the
thermal expansi on of the substrate and hence the upper
limt should be so defined that the protruding
deeetmbmed 0Rat ntble pEer rliayy A fcanma het @idsoa dteived of strength
surface if it is forced to nove by thermal expansion.
tiat greotanddi Ny oot benngeyi stoeted ¢6nst der abbyetbededo a load
diameter if it is nade of gel-like soft rubber. Then,
thab &3 fegidlvéo aohrattohrtdie Weightgelsa sHhgtnaie ateg single

of the contacting part of th t r udj t,
o e e 2o B 8 B I 1 SERL O e st
P O BB GELE ) LB YE BR RS Bgpereccea

té%a%ed‘&ﬁé’hﬁ%{lﬁg&f Pf A P SiUhS éﬁk{eﬁ Rhd 158 ﬁifﬂi‘ and the pickup

irectron I n operation of delivering 1t  fromthe

vhriibPE N U1 tHE RikUPecd S a é%ﬂﬁ@@ﬁk@%? $t Feegy means

of the protrudi ng section needs to be so -
ofleties pinachd hddetrheuph cd rasdidig isact tha swbsitEtes rddes on the
| evel of strength that prevents it from being
sdbstoatedlip pieventdmigjreantet hot atl Wucke phant$ simgdspneously
to a half of the weight of a substrate at a single ,
bgbianlt REra®PinAder PegARIWith + hdhphclkidp the REQBKIi g section

oF L5 (uRIH 24745 Lon SRR BT (R B LG Supbbrt the
| Leli t the lift.pi i ck. .
JpFenfe S RERRED, 0t Srakidq e HipkEFaPh S pe aisplaced

f%hénﬁf Qﬁgﬂfaﬁésif{o5heTHEEEFBr@PQ%k EH?Er@dﬁ%ﬁ@éetqgn.needs

substrate rides on the substrate slip preventing

tBEPRroR@Heatwith aesPPf 1t Sertl AUbtrageuakbyhiNi byl tlenigth and
at a point to begin with. Then, if the protruding

thecpiokup aind hbeslbstentmesd it peeyegdrogs hettedd danparallel
no | onger support the substrate and becones .
wdibt eatkedothdre wulest matcendii kohewhiespl Heedrnf ognithRerobot 1is
right position. Therefore, the protruding section
exgegded in order to avoid such a situation.
[0053] The cylindrical substrate slip preventing members are
brought into engagement with the respective fitting holes arranged
on the substrate supporting surfaces of the substrate receiving
section and hence the cylindrical substrate slip preventing members
can be made hollow so as to be driven into the respective fitting
holes by force in each of the illustrated embodiments. However,
the cylindrical substrate slip preventing members may not
necessarily be made hollow but have some other structure when they

are brought into respective positions by screwing, press fitting

or bonding.

Explanation of Reference Symbols
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to be provided with a sufficient degree of nechanica
strength and 15 the pickup and the lifter need to be
rigorously held in parallel wth each other under a
condi ti on where the arm of- tRB8 robot is extended in
order to avoid such a situation. [0053] The
cylindrical substrate slip preventing nenbers are
[bo®apht into engagenent with the respective fitting
hol es arranged 20 on the substrate supporting
surf ates ofsublstrsulestreatévingesethieecti on and hence
the cylindrical substrate slip preventing nmenbers can
be made hold@wssEtd®Nt o be driven into the respective
fitting holes by force in _each of _the illustrated
enbod? ment SUBKHAS: SUPPRETLLDE FUFFRST substrate slip
preventing nbers _may not 25 necessarily be nmade
hol | ow but %gkﬁ?ngﬁg Cher structure when they are
brought i nt fi PASLLL Y, i Ng, press
fitti%g ofgg%n |%%.éégglgﬁg%égg§%§lggﬁggggce Synbol s
- 23 ¢, [ 0054l dkir DS LakEcEeeEbYENg Section 20 arm
section 3: substrate supporting surface 5 4: stopper
menber: 5: ssilpsdtaite Yrapsgeevehambgr mrenber  6:
substrate transfer robot 7: substrate transfer chanber
8: ga8e valgatdOr&lvesubstrate processi ng chanber 10:
substrate reception/delivery chanber 11: cylindrica
substPat e sPulpsradife YOS SFeRBeFRaner ypper out er
fl ange
10:

substrate reception/delivery chamber
11: cylindrical substrate slip preventing member

12: upper outer flange

13: lower outer flange

14: top end surface

15: bottom end surface

16, 17: protruding section

21: cylindrical substrate slip preventing member

22: upper outer flange

23: lower outer flange

24: recess

25: cylindrical protruding section

26: cylindrical protruding section

31: cylindrical substrate slip preventing member

32: upper outer flange
33: lower outer flange
34: base wall

35: protruding section

36: cylindrical pillar section
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13: lower outer flange 15 14: top end surface 15:
bott om end surface 16, 17: protruding section 21:
cylindrical substrate slip preventing nenber 22:

upper outer flange 20 23: -l oMr -outer flange 24:
recess 25: cylindrical protruding section 26:
cylindrical protruding section 31. cylindrica
subst37at e skl peeveshi ng nenber 25 32: upper outer
flange 33: lower outer flange 34: base wall 35:

pr ot raldi ng cy@dhidoncdb: selystralre calipiddemensényi namber4
- 37: head section 41: cylindrical substrate slip

pr evéidii nguppeeputar: fippee outer flange 43: | ower
out er flan% 5 44: base wall 45: protruding section
46: i ndAOWSE BRERRr T5889% on  47: unbrel | a- shaped
head ect|%§§51 lindrical substrate slip preventing
menbe E r outer flange 53: |ower outer

flan%%. 54pr%%§ﬁd%ﬁhlsection
46: cylindrical pillar section
47: umbrella-shaped head section
51: cylindrical substrate slip preventing member
52: upper outer flange
53: lower outer flange
54: base wall
55: protruding section
56: cylindrical pillar section
57: disk-shaped head section
61: cylindrical substrate slip preventing member
62: upper outer flange
63: lower outer flange

64: base wall

65: protruding section

66: cylindrical pillar section

67: semi-spherical head section

71: cylindrical substrate slip preventing member
72 lower outer flange

73: base wall

74 upper outer flange
75: protruding section
76: cylindrical pillar section

77: disk-shaped head section




55: protruding section 56: cylindrical pillar section
15 57: di sk-shaped head section 61: cylindrica
substrate slip preventing nenber 62: upper outer
flange 63: lower outer flangg5 64: base wall 20 65:
protrudi ng section 66: cylindrical pillar section 67:
sem -spherical head section 71: cylindrical substrate
sl i p spr.evestingdpesbersuys rd teweyl ipubeevehange Rémysr
base wal | 74: upper outer flange 75: protruding
secti8@n 76lowwki odteécaflaidd ar section 77:

di sk-shaped head section - 25 81: cylindrica
subst834t e BBFp Weelenting menber 82: |ower outer
flange 83: base wall 84; upper outer flange 5 85:

pr ot %lﬁ‘di ngUBBEEi BHt@rZ%l@n‘%pL Al MS 1. A substrate
tran§;er robog caaracterized by conprising: 5 a
substrate PEREFY ﬁﬁgs%%??%ﬁpfor receiving a substrate;
a plurality of substrate slip preventing nenbers
arranged
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on the top surface of the substrate receiving section
at intervals and nade of an elastic material; and an
ext endabl e/ retractabl e arm secti on having the
substrate 10 receiving sectZén arranged at the front
end thereof, and each of the substrate slip preventing
menbers is provided on the top end surface thereof
with a protruding sectian.lL. 2 ITMeSsubstrate transfer
robot according to claim1l1l, 15 characterized in that
the substrate slip preventing menbers are nade of
per fl uoroel ast oner. e substrate transfer robot
accordi ng 9OSEP§FH?EGoFra$§f?ﬁuﬁQQﬂﬁeF@?ééCtﬁr%ﬁ%? Pe
surface coarseness of the top surface 20 of the
CPEFSddi%g section of each of the substrate slip

prev%n h%%trg§gb§58ei @@accor éo%s§ecéleH8 ? substrate;

substr &€ tTansSf ef ng to any one

cl ai i p1t-hAQughs 8, s&%@ﬁfﬁ%éﬂsl ?ﬁpk@v&ﬂ@in&hﬁéﬁﬁ%éﬁ“arranged

of the 25 protruding sections o he substrate slip

orPkB¥Efp RGrFREBES S the sEled efdidedcateongisgtiont 88 intervals
extent of distortion relative to a given transversa

arghemdesbifean. ebasThe msatbst =t e andansf er robot
according to any one of - 27 <clainms 1 through 4,
char act ekterdab hef reltratiebdighsrmasectidqn haﬁrleqehlw rigilbstrate
nmenbers are cylindrical and the substrate receivin
ragediViigy S€CHABYi aEERRPeH at dm?r dirony 6ndt RReTERL hor%é%
for v receivin indrical substrate sl.i .
pr ev@r‘?‘trc[i%n l%m)éﬂﬁe?%bsgr% e 'I%]elps%& VERF&NE BRI grovided
Qﬁprq! gehg gﬂ¥f$ﬁg Eﬁer Af“ h} t?r%%@ﬂd?n section.
Oltharacter i-Zed eac preve
menbers is provided at the bottonrend surface thereof
wWth an auxiliary protrudi ng section.

2. The substrate transfer robot according to claim 1,
characterized in that the substrate slip preventing members are

made of perfluoroelastomer.

3. The substrate transfer robot according to claim 1 or
2, characterized in that the surface coarseness of the top surface
of the protruding section of each of the substrate slip preventing

members is Ra 1 um or less.

4. The substrate transfer robot according to any one of
claims 1 through 3, characterized in that the height of the
protruding sections of the substrate slip preventing members is
determined according to the extent of distortion relative to a given

transversal shear stress.

5. The substrate transfer robot according to any one of
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10 7. The substrate transfer robot according to any
one of clainms 1 through 6, characterized in that each
of the substrate slip preventing nenbers is provided
at the top end surface theredf -with a plurality of
protrudi ng sections arranged circunferentially 15 at
intervals. 8. The substrate transfer robot according
claxdmany eheoafh ¢} athsrdctdrioegh iA thhar abhtesubkstrate slip
that the protruding section of each of the substrate
prsivientingy @etbags nenbec sl igdwida Indmnidc ghe spbstrate receiving
frusto-conical or sem -spherical. 9. The substrate
Sqqtaesf &5 Propddegcttp iy 4o ity oh&hgrugh hgtrs for removably
t hroygh 8, _char act ed in that each of the substrate
g8 e YR PG B RLBISS § 4Lt Ut o B BRE A BoBE R 5
for arranging 25 a protrudlng section thereon. 10.
The substrate transfer robot according to claim?9,

chargcteri zgd éﬂb%@f% érﬁ%éﬁ@%%rm@#bot5%563f3¥$d Rot 88y one of

i nternal space e cylindrical substrate slip

clleQdéemtthgugE@eéharaca&r ikkd fhenstksichad £theansbafreventing
robot according to claim9, characterized in that the

mdxasa swdlsl previidededt onhé heotitopn endl surfface tbérédg with an
cylindrical substrate slip preventing nenber. 5 12.

auktid isurlys prateutdingsf$ect igbot accordi ng to any one of
claims 1 through 11, characterized in that the
protruding section arranged on the base wall shows a

cylindrica rofile or | ongi t udj.nal cross
Sgclﬁbnl gh%3sué§§5%5% g%%éfﬂ@°5ﬁ%%¥%¥ﬁ§1 to any one of

Jﬁ%ﬁﬁﬁ%&&%ﬁgh X, 8ﬁg¥gé€%f¥%ed in that each of the substrate

slip preventing members is provided at the top end surface thereof
with a plurality of protruding sections arranged circumferentially

at intervals.

8. The substrate transfer robot according to any one of
claims 1 through 7, characterized in that the protruding section
of each of the substrate slip preventing members is cylindrical,

frusto-conical or semi-spherical.

9. The substrate transfer robot according to any one of
claims 1 through 8, characterized in that each of the substrate
slip preventing members is provided with a base wall for arranging

a protruding section thereon.

10. The substrate transfer robot according to claim 9,

characterized in that the base wall is formed in the internal space

of the cylindrical substrate slip preventing member.
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a substrate transfer robot having a substrate

receiving section for receiving a substrate, a

plurality of substrate slip 15 preventing nenbers
arranged on the top surface 8B the substrate receiving
section at intervals and made of an elastic materi al

and an extendable/retractable arm section having the
substrate receiving section arranged at the front end

t hereof, and each of the substrate slip preventing
menberk. i s Preowudsdretiet heanspermblXt saagdcasdnghépecflaim 9,
Mﬁth a protrudlng section; a substrate transfer

lpﬂ%i/mé@a\}a the brsestakh Aatkormadprthe Fgpend surface

o i B she | pRB L TR e r 51 P tHEmG e pEP: -

12. The substrate transfer robot according to any one of
claims 1 through 11, characterized in that the protruding section
arranged on the base wall shows a cylindrical profile or a T-shaped

longitudinal cross section.

13. A vacuum processing apparatus characterized by
comprising:

a substrate transfer robot having a substrate receiving
section for receiving a substrate, a plurality of substrate slip
preventing members arranged on the top surface of the substrate
receiving section at intervals and made of an elastic material and
an extendable/retractable arm section having the substrate
receiving section arranged at the front end thereof, and each of
the substrate slip preventing members is provided on the top end
surface thereof with a protruding section;

a substrate transfer chamber provided with the substrate
transfer robot; and

a plurality of substrate processing chambers arranged around

the substrate transfer chamber.




