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1 DESCRI PTI ON Substrate Transfer Robot and Vacuum
Processi ng Apparatus Provided with the Sane S
Technical Field [0001] The present invention rel ates
to a substrate transfer robot* and a vacuum processi ng
apparatus provided with such a robot. Mre
particularly, the present invention relates to a
substrate transfer 10" roBotR tio thd dr Calged in a
transfer chanber in a nmulti-chanber type vacuum
processi ng apparatus. Background Art [0002] A

S‘r;'otvi ded 15w E%»%f%%?‘é%%{'#?%g% S BRAE Eiesﬂ ng
The coart erePRasihar APPRERcds BRI S Al off Ryt

chanbers and a substrate transfer robot for
transferring a substrate to one of the plurality of

Telps hat @ipracessi ng chanbers i s known. The substrate
transfer robot has an 20 extendabl e/retractable (or

[O0@Ilds clipt pYyeaem: Sectenan pnar sidists abe sebet vang tseakifen robot
at the front end of the armsection to receive a

angub SEcatE oo des Sirghapea Feluamd oslidgdprievestchg Cobot. More

anti-slii) menbers arranged at a plurality of
Papsititen Yoﬁhﬁm%r?%?ﬁ%ﬂrflffﬁﬁ*él% rteﬁétgéﬂé?t ?ﬁU@Strate transfer

o R B PE P B L PR SRS it B0 i -ehamber type
d h f
v bbb S e AL 01 A e D e “the o

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

Bak@veoand sktli ke profile (see Patent Docunent 1).

[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 having 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).
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2 - [0003] There is also known a transfer nmechani sm
havi ng two hol der sections for holding objects to be
processed such as substrates, wherein one of the

hol der sections is provided With a plurality of
tapered receiving nenbers nade of an elastic nmateri al

and havin% 5> tapered receivin% surfaces,, each of which
[O0PE31 o "h&TRet @ 37 GRPHRL? WFER AR dtftfe Wectl BAVORIart'e holder

ject to be.processed to support the ohject. and th

sefPhERS TP LR BRI et S, SR PRs 28 Flin A pebptraces,
r I Vi 4 a ' qrj al .

LB TS, Be e, SR G IHSILA sy

othelghkddy 08¢ aeind GeWokh stiad 8ararsl facec Afat@R 100 & having
to be processed to support the object (see Patent

tapaedteical)vinBatentafesunenih 4f wiR-cdr 20060 2818€7d in contact
Pat ent Docunent 2: JP-A-2002-026108 15 D scl osure of

witheah redant isertRoobbémn colBee@olivedcbyrobessevdnt isompport the
[0004] In a vacuum processi ng apparatus as descri bed

objacPatait thecofpar Nolslen segtighsty areviislenedl b a livralitcy
[ rocessed in one of the processing chanbers and .

Ofs?%ng’f sr%%ltmé%ﬁw@één??‘g%togﬁq ﬁéagélEofF%%%#dieﬂ’& having
substrate, receiving section of the substrate.transfer

FL e CRhBH T o 17 A oate (B Tod f FBNLE LS priodisediqig Ih contact

withapper 4.9 %Bﬁ?%h&f N %%$§§%”Qo§5éa 8LeBYBNE support the
substrate transfer robot. Then, there can arisé

oblh Bt anges whes e the-Jnght -adhesi on between the rear
Surface of the substrate and the top surface of the 25

Pagehst pat@nsht P Pr event-pogerREDET7i S no | onger
mai nt ai ned because the thermally contracting force of
Pathet substmatte 3s Uarge2pekabtPoe080 the static
frictional force produced between the substrate slip
preventing nenber- and the substrate, and the radia
di stortion_of the substrate on the substrate slip

Digeboente mf neMbemveantd@a | and

Problem to Be Sclved 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 recelving 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
Lo 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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3 - insufficient, and/or because the substrate is

war ped at high tenperature to reduce the effective
contact area between the rear surface and the
substrate slip preventing nenber. Then, the net result
will be that the substrate drops down fron1the

trate, 5 sI| reventln r.or.fromt
B8 PR ;R DD D of R 2hbe: PR b fp et brnion

tegng %w@é'&&% Hbéﬁ%%ti%é eg\%&@@% aLBth%eBh&e rear

rate trans 05] on the ot
suR@Rde Lhe antagistakea Q@gw&x&é}&wﬁe&%@ OThéﬂi‘e [fhe net

obj ect to be processed, and the top surface of 10 t
reshilp wI Ve i fightrerteersubs thhe of Habpkedewi ﬁgometrﬁxersut%trate
| arge, the substrate, or the object to be processed,
slapdptdresrel iast membretrer ¥ dlraof thheswhdiprpreeventingnoesderion of
or the flat receiving nenber firmy adhere to each
thet Rebstehen eadnbondiiePe s o tiRgt thikeSEOBETRAE el 5 oPe it
obj ect to be rocessed has to be peel ed off at the
trﬁpﬁﬁﬁyrq@ 2¥4h ﬁatt%é}rél&ﬁ 5€ FRECHi me of

ofPgecStk, T@%ﬂ‘tgts“% BRrabedtr of (e ighesasreTBRe e
sub908L 1\ i 8 o Lhe. phoNe-{ dentdfd.ed BEODL TR 0T e o

conven naI art, of e an 'obj ect

£hBr §§§@tpﬂen;\é%{ttﬂn%nméﬁb@f Q4 48201 Ac Sﬁ&%lr@tne; heAPEEefs 1arge,
robot” that can reliably prevent the substrate being

ther anpkersed, feomid rodjecadher begprbekenged sphacete elastic
and/ or faIIing down and al so a vacuum processi ng
magppas ataus tpeovliigedraw ¢ht Sug meabsubst takef tatansfeiving member
robot. 25 Means for Solving the Problem[0007] in a
flﬁfm&s'tadégqgf@cto ehchiehmre selmenieehendhndt 5@ by Ehe substrate,
ect I s achieved by providing a substrate transfer

Ory B}B%tﬂkﬂ%ﬁt itRcPEdREe Ces Sqtbstrst ECrkR A8A RS 8éét fbrieofirmly
adé?%i@%%? égﬁiﬁgéiéagﬁﬁﬁgggﬁgall éngéygaiﬁgigtﬁes&&@trate,
orofdaéhg B'gétf k? C&ce Vé S%%&x' %@ %&Sbﬂ&géé{alffoﬁn‘gqe right

an e ; ‘and
po€xtepgdabl e/retractabl e arn1sect|on haV|ng t he
substrate receiving section arranged at the front end

[obben eafr, v addogath: aboddrel shstrialeep s Ry 8¥ eRkiddhventional
menbers is provided on 5 the top end surface thereof

ary tht a sprotrafdong :mseobijent of the present invention to provide

a substrate Lransfer 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] Ina first aspect ol the present invention, the above object
15 achieved by providing a substrate transfer robot that includes:
asubstrate recelving section for receiving a substrate; aplurality

of substrate slip preventing members arranged on the top surface
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[0008] Preferably, in the substrate transfer robot
according to the present invention, the substrate slip
preventing nenbers are made gf perfluoroel astomer

[ 0009] Preferably, the surface coarseness of the top
surface of 10 the protrudi ng section of each of the

supstrate slj reventing menbers is Ra 1 pmor |ess.
OfTﬁBesﬁﬁ%P%uE’éa%‘gaf%"eerfe"s@q §edGed Tt 6“F§F¥%E?h%nd made of an

ffective contact area at it . s rn riction with .
oG atriaBe iU Srle B P donee Bl T 8Bt bl naving
chBULLAGE [AL-SEACTSnd STl LF P, Regh i g 434 ther
[Oof%?'ﬁﬁéferab y,n%he hefah; o?géﬂgébrotruéing _ thereof,
anSieehbRNSt aihd Repsubsteas £iS!d R REAVIeR! hRBLEREDEE ol $vided on
determ ned according to the extent of distortion
theekabi ¥edt ouaf gty ethdreantswarnsal: phearustngssecf0011]
Preferably, in the substrate transfer robot according
(00681 he’rprfesebtl vi nkentho®pulitie dybstrrasées| rpbot according to
preventing nenbers are 20 cylindrical and the
thegypsesetie etasibiiong §Bet $Eps & iy GlildeBTRVERL NG members are
pl ur Iit% of throqg? hol es for renovably receiving
made) PhIPEERF U etietd St ® G p preventing nenmbers
2] Preferably, each of the slip preveniing nenber
1P B Sk Ve b B ot o o Ceh T RER S, Hor BBY Wik Hripf2ce of
uxi.Liary: pL o I t i.@n 0 - :
P g L e R B8 PE phe PAL e PA S Al Yreventing

meRBERs Of 5 tHhe 3_3Efﬁséf ates Sl | Pner QYeHddGIBRIREESsi 85 reduced to
provided at the top end surface thereof with a

rapkerahbt ¥f pdcipred radinigseckhons aeraggeshn by friction with
circunferentially at intervals. Wth this -5

subetaagesentThetred opeetirtuds nig sdeebilenshaf teashrftcehwarseness

~substrate slip preventing nmenbers may be cylindrical,

isf pysl b- Evpincllhe dresiémiirepheri cal . [0014] Preferably,
accordin% to_an enpodi nent of the present 5 invention

[0Q38h Siralkaablyst FaeeN2I9Y: SHlevést PrgLreRbRY s5¢@Lions of the

B0 e base vl L5 oL o U IAN, o
: N ‘ . . Li

B e AR -

{0@@150@Q%%eQ%bﬁ§? taPcgnd iy dage gﬁahg%egyféﬁg%iééﬂording to

substrate slip 10 preventing nmenb In the latter

thal b AEGEe Nitnvdrite opy, Ot hi 0k 1igs Sieid le.i@)r pasgedt Ofg thgbers are
base wall may be cylindrical or show a T-shaped or

cy$eniir spheranaltHeongbtudahnal rerassirgeckicanon is provided with

a plurality of through holes for removably recelving 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 embodimeni of the present

invention, each of the substrate slip preventingmenbers is provided

at the top end surface thereof with a plurality cof protruding

sections arranged circumferentially at intervals. With this
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[0015] In a second aspect of the present invention,
there is provided a vacuum processi ng appar at us
provided with a substrate 15 .transfer robot having a
substrate receiving section for receiving a substrate,
a plurality of substrate slip preventing nenbers
arranged on the top surface of the substrate receiVving

ar sRRYPIBH thﬁt}é%?‘?/%lf‘éd]é}ﬂjsﬁﬁ&éoafb Un €8F8stT Chfet'ErFrate slip

and an exu?ggable/re ractg g a tlgg haVIP th%?
or QUBRET AT T V1 VELPER SR angbH &Y CHE 7% ork

d £ and each of the substrate slip preventing
Seﬁgdﬁgﬁ¥lé§prOV|ded on the top end surface thereof

[OE&&F 2rRERLEHAL N, 886 0Ny & SHPSINRISE nldhdnsfek he present
hber provided with the substrate transfer robot?

;Lnﬁ@ﬂtﬁoﬂi)l ehahidfytoé saubst &8s € 1ppANesH MY mhieNSs is provided
arranged around the substrate transfer 25 chanber,

widdvantagesadl fde dmeentingna[@016iudins sechibheti¢ratn. The
aspect of the present invention, there is provided a

basaberkhte b&néﬁémedob@ttnmcunmr@@lawa@@t%tiéﬂ@ <ygindrical

receivin section for receivin a substrate
subfhFale fsngfp%edﬁé"ttrl@tgéneél‘l?epf or BYERETRY! Fiehbefae base wall nay

e TR g Bt R L
or 200, P, £XhS0YEDI ehtetact able, arm seesian. b %g{rggjrbf&%gémg

€ receiving section arranged” at

seEP?Bﬁo£rréﬂ§E@35ﬁ'@%3@ﬂﬁﬁ§ugﬁﬁrﬁh? éE'@foﬁHﬁi@éfﬁbr show a

nmenbers is provided on the top end surface thereof
T-WhiPed OF bt dithsactiononthenaiane, ckbss heosthstrate
expands or contracts while it is being transferred,
[00hB] expansisenoat aepécﬁc@fOMhewhm&haﬁenna@mmapnuathere is
is absorbed 10 by the sufficient distortion of the
preubded at evagliuiyy prevensing anniary1a waovadedesitlinh a substrate
radial directions of the substrate so that the firm
iraﬂﬁé§¥dﬁﬂﬁé%ﬂégﬁnﬁﬁéSP§§F5§G?f5%%36$“¥h§e§ﬁﬁ§ﬁr%¥%IéﬁGlVlng

: ﬁ{iﬁa%‘r’g 52%2&@ oh 1Yy SRR AT fod L CRURTET Gt Ty Ppbers
ar%gﬁg ![:)é %‘LZS e ?/)qft Eflges&%raag(et grr‘] 19£1{uﬁ|~$ecttlon at

1nE@Pv9fSr§$$3@%détJf”§HEgﬂé%%lc materiifM€lngadsna result,

is possible to reliably prevent instances where t he

exﬁ@ﬁé&ﬁﬁéﬁré&ﬁﬁﬁtéﬁ%@aEﬁQﬂhﬂﬂﬁwﬁﬁESEﬁ@Hﬂm§EUBstrate receiving
preventing nmenbers or fromthe substrate receiving

sesetbheir rafidielies 2@ heubstrtatedtihanster, sobetciMuil ehd Babstrate
substrate is being transferred by the substrate
s1tparnsfemiriohprefbons tiakbngvpfiadenn 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 substralte transfer

chamber.

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

is provided a substrate transfer robot including a substrate
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[0017] When the substrate slip preventing nenbers of a
substrate transfer robot are nade of

perfluoroel astoner, they arechighly thernally

resi stant so that the dlstortlon of the protruding
section 25 of each of the substrate slip preventing

be satisfactorily maintained f
ol ROl e CONEHa b oo 6 % PP GEo B SPOWMTe & of

(390Q) r e e T

sué@é%%{‘éf? Sajt%3 ?pr ans kﬁ% a%g@%%ﬁ%ﬂﬁg&?g%hgﬁg?%o %face ot
nb%‘ﬂﬁﬁt’x‘é‘%e‘?@@céﬂriﬁg|s)éc%@@n%@@h¥e§:{r§@§fa@fd ﬁaa@tof an elastic
substrate - When the surface coarseness

ma@briAe 4100 ESIUré}aﬁeﬁlcﬂibltdY&aer@Ut@dﬂl@gaﬁﬁCEEQﬂl@xﬁ eaehg the
of the substrate slip preventing nmenbers is nmade Ra 1

subpt ontt essoe itiecstat T coff mirctangrdl af aheef camt ked thereof, and
mai ntai ned to an appropriate |evel that is sufficient

eafhrof radmsfastngte véip Bréfveni{BO0@EDeFSt Lateroiged on the
surface coarseness can be reduced by friction.
EopoRRY 61U TRge SRArPel ridt PoRBPLY N ceY ¢5iF e i e tetre, if

AR S R SRR Sk B
thé“&% r? &4 ransfer  LobeL V\ﬂf qﬂ’ll QI %ﬁa@%égghﬁgf | QU1 sorbed

e directionn IS eXx

byceﬁér §Etf§9c1glli‘ter&fé)d'c?rt:ﬂcfn e tpeotidicpgreest i 9nNsrS&fenting
the substrate slip preventing nenbers have an

mefKEesStvel arliakgeihel ghtal surecefiohber subst Babet8hi® so that
preventing nmenbers can firstly touch the correspondi ng

theubstnahdseat o het trwqurotithedireg rsectkfans aherhd hebstrate and
substrate transfer robot 15 receives the substrate.

thghepp thelpros radi e setidtordcarsd isubjregepting members is
excessive | oad due to the weight of the substrate and

sagaRtpetortl bt it gisk rM@lgéOH?ébYade’?re‘?ﬁe sgfabsgate is

receivin i on of the etr fer

substrate bstr
aF Bt Heaaverct e ?ﬁéhﬁeﬁl&ﬁ“&f‘ﬁ%ﬁ it RPhGY Lo 2 small
i ons f t he substrat ng nenbers
ge?%r %Edl%c%%ngﬁgéilﬂqéi ?g%ggglstortlon
rel atrbgﬁ 1 Qs8, OLYEM { fansuel ssa'a%r St E8$Sabiy ﬂJJ_Sevgnt

possible’to prevent & pro that such positional

indkspkaseRite PlSisslaft-bY cCQRbDANURSrAT@M the substrat@ slip
substrate is brought in some other processing chanbe

preEvem:takimgupdacer fﬁm@Gﬂ%ﬁbuﬂhéﬂathaﬁﬁuﬂshﬁaieestmcm of the
preventing nenbers are cylindrically formed and the

subabsttateraechivirpgosedtl bn the pulbovi delde wist heany transferred
plurality of through holes for renovably receiving the

byC\t]thaidbé’araE@bgwa‘f%e%llitﬁvod? dViert itAg tRENPERSCi n a

strate transfer robot _accordin o the present
[OﬁﬁvérnWQﬁ? gﬁy%g?s$¢ﬁge s1lip prevegtgng'mem ers of a substrate

transfer robot are made of perfluoroelastomer, they are highly
thermal ly resistant so that the distortion of the protruding section
0of 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 substraite translfer robot according to the

present invention can reliably and stably transfer a hot substrate.,
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-8 substrate slip preventing nenbers can be repl aced
Wth ease in a servicing operation (where one or nore
than one of the substrate sli,p preventing nenbers are
worn at the protruding sections thereof and hence need
to be replaced) . 5 [0021] When each of the slip
reventing nenbers is provided at the bottom end .
(OB e T ReT Boft i R CahCaURT T 56 y° br BET UG SaaticoR T the
pﬂo@r%d?gg%£!QE%ngéﬁQ%E%nafngkmﬁﬁﬁgﬁg%yglEﬁéﬁ%%QB%?ﬁSQ£embers
I'nvention, € substrate slrp preventing nber or
1c8RGN RE 1t @ﬁ o$URALS af B kLR PIEveRING 1MBINES Saf Patnaintained
needs to be serviced can be turned upside 10 down and
BN RG ot 1ROS 1 LGN ONGE AGAUT fiitidrSeryYr AiM@sferring a very
operation (where one or nore than one of the substrate
hegl i(pOPF ey enibng Nenberieater fwrsa afadtdwngsotandbagreduced by
sections thereof and hence need to be replaced) so as
Ifrigtiake iHovwoperrat 6hproperiy fad csdbsetafered jgpn be maintained
preventing nmenber once again and prolong its service
to ppearREOPRORRG MHEH ditth SoflofRe PEUBSEr Af et §P¢ Py making the
preventi ng nenbers istfrovided at the top end surface

Ratﬁ@WegFoﬂﬁfﬂeab%$lﬁ%ﬁ? y of protruding sections
[oheanged giounter entially gl i nteryals,in @ supstEal ecue in

fra ng to e present 1 nventi on,

th@i§£95é£f@nQB1g gcﬁup§HA§E%téﬁaéd@h&§%%n%%%c%@d. Therefore,

tenperature an r 20 wei ght can be distributed and

i ft fige bRbkuaAERyfedthenki & Mradhasi an-het weed ild@ent ing members
substrate and the protrudi ng section (chem ca

haliendirngxceanibel ¢ etiepd . hdiQ23] Men odacheofubherate slip
substrate slip preventing nenbers is provided with a

prigase twab ndmgrema cangf hgs tak potchding cogceispantdheg eopstrates
25 and the base wall is formed in the internal space

atof-hephs eyPErddieal sesubsAkatdia) ithepsePeRt ARG REMDRFET nrobot

a substrate transter robot a cording tg,the resent
LeCRyEREI GRS FERSEEMSE r at! e&apgaﬁ PhG-Ehat ae 1 S st9ss are

D L35 LT 0 LS e
anfiong}, der ﬂé”bent9t66%%5é“fls% %%lﬁi Ir1éﬁ$d% B¢sthd NEibstrate

or transterring su rates. 024 e second

redsBeshoqicdNe P esante LONEREL OO £ rEReFeri SOV Hefeder, when
vacuum processi ng apparatus including a substrate

thier agshBt b@behe have NEudirspbsiotaton s eceitiengusettaion slip

for receiving
preventing members is determined according tce the extent of
distortion relative to a given transversal shear stress, 1t 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.
[00201 When the substrate slip preventing members are
cylindrically formed and the substrate receiving section 1s
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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5 a substrate, a plurality of substrate slip
preventing nmenbers arranged on the top surface of the
substrate receiving section at interval s and nade of
an elastic material and an extendable/retractable arm
section having the substrate receiving section
ugr[anged at the front end thereof and each of the _
SUSEhERFaL T B0 RIS R ePeRETRET frerer® iT€HIPGGAdEYtbnease in a
Sett‘}e tog end surfaqg %pereof ¥4t£‘5%:Qy%ﬁJUdEn%fsﬁﬁéiéﬁﬁstrate
A VEGHRY rd e T st &P e RaBer Ohriviaed AW PRt Re
slgkﬁg;gttg@etn%iggarﬂ%&@éré gbat,,and, tﬁleu{aé‘%#w}(dﬂﬁg SUREtEAL G nereot

essi ng chanbers arranged aroun e substrate

arldl BBSEET n6baNhs e TySladdd)i.s possible to reliably
prevent instances where the 15 substrate drops down

[obrom tihensyhsh rat enhsldip ppevestt gy imen sof s ffremitlkd at the
substrate receiving section of the substrate transfer

botobot emthi $er fdee sulbrstacdt e/litd bei ngxttaasyerredrbyinheection

~substrate transfer robot fromtaking place. Thus, it .

in g pEsKinslte toape sl delwtvacaantpreces dibggrapparatiyyention,

provided with a stable transfer s stenk_291§¥ief ,

th&%@?ﬁ%%séflptﬂﬁ%e‘ﬁ%%gmf%eﬁ " FRE 47 gpubstrate slip

SO MBI S BEEF b a0t LPar ST BRbT AEe8 B np e upside

dotwﬁeagﬁeﬂcl‘&mqe%cpvi%n 'ogpﬂtigg%&e 2ac#asirf”'rinegl Qé%ﬁcing operation
schematic ilTustration of a substrate receiving

(whREkI M 9F nidhie substhatsr thansfiert 100081 0f pFkGenting members
FIG 3 is a schematic illustration of an enbodi nent  of

artagyum Pr 0Ces Privg rappanat ust Whes ecHdecsuRsHr AkRce need to be
transfer robot as shown in FIG 1 is incorporated. -

repQaced]) so as & Gralke s amchdraroperdgsasestponakte slip
vi ew, of an enbodi nent of substrate slip preventing

pregebéinghasnean Wecqse:ifrorang pulsendat éter apsvese rbbla -
according to the present_ invention taken along a ,

[008Rd erliemeachepdofthesppestoate Bl e Hortand dp npreRes is

pr%@ihg ggbgﬁéa%gpsééé)éﬁfegggié%%rgggbﬁatgfaFﬁf%rgiity of
protruding sections arranged circumferentially at intervals in a
substrate transfer robot according to the present invention, the
distorticon of the substrate that arises due to temperature and/or
welght 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 1n 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,
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FIG 6 is an enlarged schematic |ateral view of a
protrudi ng section of the substrate slip preventing
menber of FIG 4. FIG 7 is an enlarged schenmatic
illustration of another 10 erbodi nent of substrate
slip preventing nmenber that can be used for a

Subst t f ot according.to the present
B e bR LRt 1 e o o1 b 2ab BE e Pl £ iy g tes.
f..t.h trat li r tin r. of FIG. 7
BRI LSRR LS TP Sy BLuck, chere 1o

tic i sdi trate shi- revent d .
o SEAREB LERPR LA 6 SHBREALS Sl bRIBpr i,

£ YSEREERL I SoSff PSS18gCh | ANt NHteW 8fc By P d REIcPAbnPBsE fceiving
the substrate slip preventing nenber of FIG 8.

a BuBGstiitks a stiemait € ©f assctaetticoBal pvpewwoefit td | hembers
anot her 20 enbodi ment of substrate slip preventing

aryemiyer! ¢hdthe dnpbeunbece fadr thesubstiiatte reansfengroboution at

~according to the present_ invention taken along a

indéatal s| pRe pade eof .an elastic rpterigl peda@8chematic

ross-sectional view of stil] another enbodjnent of .
xR PIEA e T BC bRl At e et e P hat Gt SHBSLseke sgceiving
for substrate, transfer.rab ccordin t
ot ee B AR For LLRGR A Gy TACEERt GV PRED (HeFppubstrate

slﬁbc?ﬁégeﬁéﬁ;o@g SehBERLT £ ¢hOSSuaaGH 9nal ¥ %‘Nd"éu?fé% thereot

ano odi ment of substrate slip preventing ne
witthat ﬁﬁ@tﬁﬁiﬁ?ﬁ%é@%ﬁoﬁ;SHb§ﬁE§ﬂﬁh&§Qﬂ%ﬁ@fekoéﬁémber provided

according to e present invention
with the substrate transfer robot and a plurality cof substrate
processing chambers arranged around the substrate transfer chamber.
Thus, it is possible to reliably prevent instances where the
substrate drops down from the substrate slip preventing member or
from the substrate receiving sectioncf the substrate transfer robot
while the substrate is being transferred by the substrate transfer

robot from taking place. Thus, it is possible Lo 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
recelving section ol the substrate transler robot of ¥FIG, 1.
FIG. 3 isaschematic illustration of an embodiment of vacuum
processing apparatus where the substrate transfer rcobot as shown

in FIG. 1 is incorporated.
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taken along a center line thereof. FIG 145 a
schemati c cross-sectional view of still another
enbodi nent of substrate slip, preventi ng nmenber that
can be used for a substr%@e transfer robot
according to the present invention 5 taken along a
center Ilne t her eof hemat i

sc ,
cr oss-Sétt  dfaf %ﬁQEWq&FCS%F??Sa%%ﬁ?ﬁﬁnQ§ﬂ868WﬁE§?ndﬁﬁbOdlment

reventin

oA G IR bR bR R b f R pBR g Bl st rate
Lxd%!%gk'28b59k§5b54éﬁﬁﬁ'QLQ%%ke%mE%@ﬁtthﬁgﬂﬁ ﬁoﬁg%%n]éﬁong a

a schematic cross-sectional view of sti anot

ce@bedl mept +RE-Sapstrate slip preventing nenber that
can be used for a substrate transfer robot according

to thepresents ankeRemanitaken aleongpa centemdiimee slip
thereof. 15 Best Mdde for Carrying Qut the Invention
Pre@e26] nilowempe ef ef rields enbodi ments of the present
invention will be described in greater detail b
refer rkTIﬂg ﬁd&w@e@é@mﬁdmh@wﬁwwgra{ vaz¥ ofFrasoyruding
schematical |y | %strate an enbodi nent of 20

Se§l§6§PrSFet??aﬁ‘é]?%’%f§ib@o ot ldt duEdicng 1 f“ﬁ BFeS&nt1G-

tiornin FIGS. 1 ¢ ybstrat
Focel Vi Ty Sedti G PO EFABA OTAG A Nubs 1At e A o another
emﬁBBﬁ&EﬁEeoEegﬁ%é%fgﬁx§%ﬁFg> r%v%%i&hgtﬁgmbgr M Man be used

section 2 that 1s nade t e vertic y ana e an

fo@xt engabl e/ibet r et abl eobY r Bans- PP AWHd ph@sBht invention.
mechanism The 25 arm section 2 is connected to a

drive pmerhanismd{daishonsrod oF s€ltt Mg thewarfithe substrate
section 2 to nove up and down and al so for
sleptenevergl iret mapbeng it RECarhtagehiam@s a center line thereof.

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 viewof still ancther
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 viewof still another
embodiment of substrate slip preventing member thal can be used
for a substrate transfer robot according to the present invention
taken along a center line thereot.

FIG. 13 is a schematic cross~sectional viewof still another
embodiment of substrate slip preventing member thalt can be used

for a substrate transfer robot according to the present invention
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[0028] As shown in FIG 2, the substrate receiving
section L has substrate supporting surfaces 3 and
stopper nenbers 4 are forped;;- 12 - at the front ends
of the substrate supporting surfaces 3 to show a
fork-like profile in order to receive a substrate W A

caetal 1 9f thegnfgpsfr qisgkgﬁpreventlng nermbers 5

{hat “are® nade an el I'C mat'erial are arranged at

i nter vals op lg'heséHQﬁH@&%r%%en%kwgnél SMIAGL <8411 another

[0029] FIG 3 schematically illustrates an enbodi nent
er@bdibht - shaghest tyne Maghph-Ripeessl RGmBPPafdd tiScan be used

having a substrate transfer robot as shown in FIG 1.
folrnatdhedtidaist tabedfenstance acthedsubsts athe pransfierinvention

robot 6 is arranged in a heptagonal substrate 10
takeansfengchanbere7, 1wk dheeptfagonal substrate

transfer chanber 7 is surrounded by four substrate

proceé@ﬁhgl%ﬁéﬁbépée@abh@Cﬂ@@ﬁ‘§@6¥ﬁPﬁPéVleW<”fStlllanOthef

enbiehth Vel Bt Tt i%rs%ré%?ﬁ%aaéhm%m%%ﬁ G4 can e used
forlgtgﬁqégfgfgj ggg?%?ﬁggbd%s %HP%@H%%%h%' ?senL invention

preven ¢an Be-tsed rat

ta%ﬁngﬁz%grgbeén@&@%m@%ﬁe%e%@e present invention. The

[ustrated substrate slip preventing nenber 11 has a

hol | ow gyl i pdii £aknpht it e rWiskhsaptoyher Wiearet ekiof another
3.5 nmm an inner dianeter of 2 mmand a height of 2.4

embpiihknt So frageb of r &t disghlyy phreaknteaygshanbe natlesi alar?®e used
such as perfluoroel astoner, which nmay typically be

foKad rapst078 o tradefeammhotonctbudinne-baseder apbet invention
The cylindrical substrate sllp preventing nenber 11 is

taﬁ?@vﬁé@ﬁga@ ¢reteopl Brd g e®tt -t he bottom end t her eof
respectively with an upper outer flange 12 and a | ower
outer flange 13 each having a thickness of 0.3 mm

2ol PEPr 5EE S8 b (hSDutets Al EoBrAg or cvent i ng nember
1028 Gl AN BELYBRN. 5. IRReY QU 1 L oBge, 12,8 A0S, i1

I"'ower “out’e ["fange

beFHGscBibbRe ik Opr &Nk s HIaGe b4 2Bdethendotd onetconpanying
surface 15 of the cylindrical substrate slip

drpwexgnting nenber - 13 - 11 are respectively
provided with twelve protruding sections 16 and twel ve
[OpR@1 r UutliGiy deenidodsstFemhbtcalkyintlegratatwi B ehbotidpent of
end surface 14 and the bottom end surface 15 and _
SUQ?Féﬁﬁédfé@n?@@ﬂﬂ?ﬂbqtnﬁéfvéﬁénQA@D§H5W@rﬁﬁeFF(}nYENtlon~ in
each of the protrudln% sections 16,
FIGS. 1 and 2, 1'denotes a substrate receiving section for receiving
a substrate W, which substrate recelving section 1 ig fitted to
an arm section Z that is made to be vertically movable and
extendable/retractable by means of a multi-joint mechanism. The
arm sectlion 2 1is connected to a drive mechanism (not shown) for
driving the arm section Z to move up and down and also for
extending/retracting the arm section 2.

00281 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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5 17 shows a frusto-conical profile with a top

di aneter of 0.2 nm a bottomdianeter of 0.25 mmand a

hei ght of 0.4 mm Note, howeyer,. that these di nensions

are not critical and the protruding sections are

designed to alleviate the shear stress that is

p u by, the t-h on, of S )
e ity gh. S s RerrL abeder ERe BREREGT oy o show

a §§£Elpﬂ§e ‘Ei%f@@e”ﬁ‘ﬁ%rto%zs%e%é@é@ré’%hgﬁb%%@cprw Alg total of
profil e depending on the tenperature difference that

thifay AiHs3e.atkhe idi ?ﬂ@ﬁ@ﬁtﬂﬁg hBALSsHHSt fiadeabeid@e of an elastic
transferred, the |l ocations of arrangenent of the

matykiindr acal astdhsjedta slhterprévenni ngeneubetsatld amgborting
the adsorption area so long as they can 15 alleviate

sugrhecst Bess. D'fferently stated, while the protruding
sections are tenporari made to adhere to the

(08883t rfatce W?@hﬁ@aﬁﬁﬁﬁér%ldu%%ﬁ%ﬁw efoodiment of

S|caII t hey may becone nq | onger dso&bed to

ol SR b e v PR JO SR R oo Sr e e pl g trate
tr%%s?ﬁgafok%{ eSSs ShOQJﬂV!JSWF?{S ht{” S ggemmﬁ xogazlc{]gmcs%ance,

e presen i'nvention e pro ng sec Ions ar

th%osﬁ%sdr%”c%dtﬁénéﬁlb?oﬁbﬁtep{ %@x‘:’iﬂ@@dt ey h@b%aﬁ&!ﬁh@%tu@gtrate

to shear stress due to thernmal expansion or thernal
tr@@BFEacCth &b &N 1 hespar nebrthensubstibat ea W it Orderr thamber
reduce the shear stress applied to the adsorption
7 sHréacesuanei M Mbairnstbet adisonptdoe.s i24] 083RbeThe? and four
cylindrical substrate slip preventing nenbers 11 that
sugperébel namxpitilonyledbovey désuridyedhBimevay eguf e spetheve gate
respective fitting holes arranged on the substrate
vadyipofti ng surfaces 3a, 3b of the substrate receiving

(03§64 e ¢ 2&@“‘20{55@ & IV qﬁyuﬁiiﬁsﬁﬁéﬁéﬂ Enppainent

strate S|I entl nenper
OfS&ﬁéﬁ%?Q%alb% e |ﬁ%§? n%?l% era eage F‘?bubStrate
i,n | [ 1 r.at
tr%ﬁ%%%?%ﬁ%%t%&éﬁg #ﬂyqug%ﬁP% rlca .@ﬂggg?%te§ggﬁﬁjﬁgtratEd

suBEEYE8RLING pBrbALS bl hénfe OV ded @Holb@w%ﬁ'ﬂllﬁﬂgléal profile
surface 14 and the bottom end surface 15 thereof

wikBspecbuvel ydintid g oif wdisngmseahi onsedbdbmtbter of 2 mm and
protrudi ng sections 17 to show a vertically

& lsyigret cifcal 4 prof i [e iandabencle athiegiehy hedti-cakistant material
substrate slip preventing nenbers 11 can be used to

sUEBr ¢ P@rfiWE@ebm@rpmqrey wWright Wﬁe@yﬂb%@jéywa”e? 7075

However, each of the c subst r at
(e B TSe Rayeaa R el bar BT el spstrate

si?de%%fe%‘ J?nt:}'é"met»nﬁaer eolfl Vylbt I?)J:%rvg Hd Pgtl’?eecttcgyg)ne%dl 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 silp preventing member 11. The distance between the

upper cuter 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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[0034] FIGS. 7 through 10 schematically illustrate
anot her enbodi nent of substrate slip preventing nenber
that can be used for a substyate transfer robot
according to the present invention. 15 In the
illustrated instance, a substrate slip preventing

11”‘3?’89%3% %?j.@%ﬂ?r%t WY ‘Q{ '%‘: Eﬂ' Low, Gyl | PQEM ar%"s%fdt ?ns 16

wth an nm an | ner
and BB 204, A, heighy %fec@ﬁ‘mm 71EhdiS a'f%dgngggﬁab'vgﬂﬁ/ the top
heat-resi stant material such as perfluoroel astoner,
ervhsehr ey 18 ypiCahbpdie dfab s @zutGaoe (15 ade NamBiged alQeqular
or fluorine-based rubber, |ike the enbodi nent of FIG
inderv¥héscylAmndhbeal irs tbSt riat eashigl pheventtimglimgnbect Zins 16,
Is provided at the top end and at the bottom end
17t ﬁé@‘ééfa r%@ffgmc:\@éwa\m pﬁoﬁhl@p«pﬁeth cutter fliangeepofid 2 m,
ower outer flange 23, which flanges 22, 23 have a

a ?%‘F%%é%ém%eé A fnf 5 35 F@@%Temgt@pfp@rz* dii-er NpFangevwever,

d at .th t d of
oG b e R ra i PﬁS %ﬁwecr 5,5 U BePhpaipg ect Lons

ar’%l Ze Jhcg? e?ﬁlé@f&é?} Qf '?ﬂe%lsoeg?qus Fggﬁ{lgle%gby the

perip e cy substrate s
theRpher e%§a§§1§190<¥\f‘ 41k @L%Lrai%n%@gng'z@?gn@f@ff‘@d in other
recesses 24 is axially upwardly and - 15 - radially
wolrAwar dhy ppetrudhey boid:0mmef reacheohatibetbegrssesordd other
defines the top end surface on which a cylindrica
approprudiagosett ionepsnids ngndegriad [henpermedre Thef ference that
peri pheral surface of each of the cylindrica
mapr 6rR a6 nghe edidgise R éf@eﬁabaﬁ:édterbﬁiwet@n@iee:rr@ld the
wal || of the correspondi recess 24 hy a
lOFPF&QPFa?éda¥ﬁ%@%ﬁR%Ptﬂ%é13?1FﬁﬂﬁP@éPCBﬁoFPﬁﬂrF@Fe slip

25 h 0.3 d
e R G SR @ﬂ%ﬁ%@rméggm afre g pobdie Yhey can
allgk‘ﬁgrc'et Eﬁgfs@lng éheﬂﬁggggkgg %Eécﬁm n}ﬁ?]% bc%en%q:%trudinq

ave erent di mensions

se%%'if'@ﬁéaéPé er QA dfareneeet F@ta@@é/r@rﬂc?%het BELALAEBLEF 1o be

of the substrate being transferred, the locations o
trakk@agesanthehi ¢eL )i rmfyﬂalamybst:h@yemaﬂmecome no longer
preventing nenbers 21 and the adsorption area so |ong
adasrbheytoahhal $&vs amtetd e v8tare$d g uslsclkpkéothgurfaces are
gpeceding enmbodi ment. 15[ 0036] Similarly, the |ower
sugieetefll apgdie2® atranged At vilee bbtitlom emgbdemt heccording to
cylindrical substrate slip preventing nenber 21 is
thﬁr%@?%%%ﬁvﬁﬁﬁ?@§lﬁn@ §h%ﬁ¥aﬁé%“Pé§b§§§§1?%%ﬁ”%hé@ﬂ?e?1gn@d as

h f th I d
tos BBa B AL BT ETH BV Y Y eBer s e doad par pErtess due to
théﬂng' h! &xggiﬁ‘@%d&’ @rﬂ&r{aaid'c%n'%%@ﬁ%kd' ‘BRS ?ff the
ndri protruding section i'sin egra or ne

51}9@L§Q@Lbﬂt§9%%eﬁa&h Qatdhe decesses- 5L9c>tageappl1ed to the
illustrated instance, the cylindrical protruding

adgeebtens 20r haves aath amet:efaiof @3 aivapdianhei ght of

0.6 mm [0037] In this enbodi nent, the apparent hei ght
[OOB2{helteykiyddndeatal substrate slip preventing members 11 that
are formed in the above~described manner are pul into the respeclive
fitting holes arranged on the substrate supporting surfaces 3a,

3b of the substrale receiving sectlion 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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25 protrudi ng sections 25 can be reduced as they are
formed on the bottonsurfacesof the respective recesses
24, whi chi s advantageous for; gonstructing a substrate
transfer robot. Differently stated, the pickup height
of an ordinary robot is not allowed to be sufficiently

suﬁ:)%'igg}:gngilfé?ﬂ)f%e%t%&, 315.?[%%%%6 1 i g\:g nRL eir(I) &A%%ti}a/ engage

Specitrca e pr I ng Sections are a

wi@ﬁv€h@:ﬂﬁﬂﬂhEeQE?QQLQIQQR#Jo@-§hénﬁoﬂ§@¥%bnhgﬁﬁef%5ting hole.

circunstances, 1t Is highly advantageous when'th

[oogkindt Gale PNOLEUEEREESEEbbONSCZD, Catthave taehehghhdrical
that is sufficient for making themflexible. 5[0038]

subkGratd sthenmatéwvalling Ianstenat €8 $ti phoandédesn the top end
enbodi nent of substrate slip preventing nenber that

susdnchbel 4sed fhoe widwbsenateinicanst brittraotsoif aeegpedibgely with
to the present invention. In the illustrated instance,

Pratyupine abecslops prevadtt iy irebes 3ecSheRrg &7 to show a
[ i cal fil d_.i f hi ghl.y .
Vet A TR T B e SO S T FUBLBEF AEE briwbstrate
ich 1y.pi K 5. (t “ . i
ST R e e e (PR T e et EhRHE [ohThicenen they

' : Iismdr iy t | td
ar%e%éﬂeﬂbéldg%wﬁy LRdlrd-¢al, SYbR Jf?%ﬁe%y‘lfinﬁ&%gﬂhéu%%trate

31 1s provided at the top end and"al so at the

sl@Pt perenditheraerespectdyweley piot/Adan HRPEr oRUERE top end
flange 32 and a | ower outer flange 1533. [0039] A base

sundhbkbe344i shépea®dviih thestimsiide; akct:heneyllbndri cal
substrate slip preventing nenber 31 and a single

[0pBdflr WGy SedhirongB518hewhaga ki dakhaped Udngitteudinngher
cross section is fornmed on the top surface of the base

enRRirgat FTReSPPHETALR fy ‘SefMicysnsnEnBflges that can be used

for a substrate transfer robot according to the present invention.
In the illustrated instance, a substrate slip preventing member
21 is made to show a hollow cylindrical 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
perfluoroelastomer, whichmay tvpically 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 1s 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. Fach of the recesses 24 is axially upwardly and
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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 igs;determned by the
di ameter of the circul ar head5section 37, and the
| ength and the dianeter of the cylindrical pillar
section 36 are so seleg%ed t hat thg shear stress

t

TSR Ed e R TR ar PReBH'28MsBEt PO 37 du tipeesses 24
ck%ﬁ%%g?gng %gi%%oréﬁ%#gggwgﬁ WM ?%@a?ngg'g ?aP%otruding

ed on the cylin sSubstr

s§§§i8n95§VﬁgH?ﬂQﬁﬁﬁﬁﬁ, f%}mgé.r%ﬁﬁ??@éﬁ%?@?%mt§ﬁff£@§<3f each

sorption of the substrate. [0040
ofSehenali calit Yod 1 Ipsdtales Sldddt ianet her ienbegdh rerdd of rom the
substrate slip preventing nenber that can be used for
laxesubsiveat eof - tHd cotransretinmpohetceaccaddbrgat gaphe In the
present invention. In the illustrated instance, a
ildusstreatd ldtmrpreavehei oyl imshbera l4prehowding sections 25 have
cylindrical profile and is made of a highly .
a feateres p§thnt e et f dieisidhe BY - et udfoel s fgFEpnce again,

PO TRV B ALELHEF 11 Ké 1 hanBnbiaant (66 P Eey{ons may
o G PSDECRL e PADSLE S Gl BBt SUEIta 1 TRIPEL b
di%%%QQSEEVQEXt may arise, the diameter of the substrate being
transferred, the locations of arrangement of the cylindrical
substrate slip preventing members 21 and the adsorption area so
long as they can alleviate the stress just like the preceding
embodiment.

[0036] Similarly, the lower cuter flange 23 arranged at the bottom
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
& height of 0.6 mm.

[00371 In this embodiment, the apparent height of the cylindrical
protruding sections 25 can be reduced as they are formed on the
bottomsurfaces of the respective recesses 24, which 1s advantageous
for constructing a substrate transfer robot. Differently stated,
the pickup height of an ordinary robot is not allcwed to be

sufficiently large and subjected to a severe limit. More
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with an upper outer flange 92 and a | ower outer flange
43. [0041] A base wall 44 is forned in the inside of
the cylindrical 10 substrgteléle preventing nenber 41
and a single protruding section 95 showi ng a
mushr oom shaped cross section is fornmed on the top

sur.face_ of the base || 44. The protrudi ng section 45 |
st aaes e dG RavrENeL R o | BBsrioh el oAl Gh ha%8 dheiant

el | a- head [ 47. . Th t_ar.ea . .
Ofge / efi ?ﬁgaﬁﬁgﬁg?1apéﬁégegﬂﬁggdcﬁﬁg%ééﬁgé?%*TS1§h&sahlghly
acRURSL AL 65 Ik AetaEm-ned, by; the diamBlief g ofe HOR, 3B he
? of t%g un%rella-shaﬁ%d ﬁédﬁ_segtfon 47 %n&xthe !enét ave
a ardghberdianes esuofi dhaviCydmekikealy Bhkharisgebion 36
are so selected that the shear stress applied to the
[owzBn elftar. shapetichaad cae i ian Bt rdue st o t heemkher embodiment
expansion or thermal contraction of the substrate W
ofsepprirteac ohiR@reNentybindnieal tsabsendte uskipor a substrate
preventing nenber 41 is reduced to maintain the
tragséept roRobf a¢ERr &ypsticattde peesenf frgenggon. In the
.schematically illustrates still another embodi nent o
11dHBEEPbEY NIT g sy ent PG b &l PR (B SBHCF o Shows
a_substrate transfer_robot according,t he, present.
= R AR ST SIS B8R0 RE, Bnea Sl P onBE B s tant

ma%9§5§r§dﬁ# Ly pfe%lefl%e@%sttgﬁekv%klﬁrbq{smgg/ FhGeably be Kalrez

re specitically, the substrate slip preventing
7omeheraad shews, a.cylingdrireabapeaf kigband 1skdbde freeding
hi ghly heat-resistant material such as
twpesibathineeltast omee cyiiinel imay durpitaaldeys bip Kakrezt 104 member
(trade nane) , or fluorine-based rubber, The
3lcyki pdeviddd sutbstheater end8ind siligy ptevbat bogteemyer thereof
51 is provided at the top end and al so at the bottom
regpgCthEeeBivirtds paciineg] gUhRY H landgpperisLi erovdrapgee 54 1ange
and a lower outer flange 53. [0043] A base wall 54 is
33ormed in the inside of the cylindrical 5 substrate

HAS T PR 0 A s e
S B5FHEED L] 0L 0,00 Reck 8 AELIGE: 01 00, D85 ocrson

3spshb@5n%ea:t@—%ﬁ,aé@dangn@imcﬁikfaih@@@gshgé\@t@&@tﬂsomo%@d on the

of which the di sk-shaped head section 57 is bevel ed

topofir funded)thEOb akong 1ih®d perhpheralredgessébier@obs includes
The contact area between the di sk-shaped head section

a Bylandracsubstibte iacidetrerdi ped byctheudeaaneted ofction 37.
t he di sk-shaped head section 57, excluding the bevel ed

Thegrotrigutdedya 8ggesendid ¢ el e pedngctrend) aned erswpstrate

. the cylindrical pillar section 56 are _so selected, that,

Lo et eahred tebhe 15 G ed Tt 1% K TGVSRY shepfeFeréaan 7, and
sect.ion, 57 to,.thermal expansi or...t her mal . .

ergofepale ont o LB ER of P SR ia e paar section 36

ar%y%bngé '&ﬂjedsﬂﬂﬁkr@ﬂ@e s%le'ag Qlfl,eé/s%mabgfgiganp@rth%]'c,'i?cular head

reduced to maintain the adsorption of the substrate.
section 37 dve 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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[0044] FIG 14 schematically illustrates still another
enbodi nent 20 of substrate slip preventing nenber that
can be used for a substrate fyansfer robot according
to the present invention. In the illustrated instance
again, a substrate slip preventing nenber 61 shows a
cylindrical profile and is.made of a highly.
R B e SPBP MR o B Al I 4 R A678ET 48P onel? the
. Whi L yRi ly.b i . 20,
AR R R R B BTN iR RIBLy AT snows
a &@%%Hk&@glngﬂ@§{1@¥mh§:ﬁ!@%kﬁﬁ%fa% hhent 9PneRd.- and; stant
al'so at the bottom end thereof respectively with an
matRREE 1 @] akl@Ngs (62 cand s& ohewe ruitiiie fak/l Bge: 683,y be Kalrez
i ke the precedi ng enbodi nent. [0045] A base wall 64
707% florawd namd)he oirn$ii der dfie thes @y liuldrircall ike 19e -embodiment:
substrate slip preventing nenber 61 and a single
ofsiBst ahti allhy eylindrical pivtliudiengldecrreresbling memoer 41
formed on the top surface of the base wall 64. The

LS R FRAhYL SE6t T oneBs ankr bidds 2 idyan paditésrepit| yepectively
section 66 _and i - spherical head sect]| havi
w1t Pl ARBE O S 1T B i Gt RanCreE  GyFPhar fears 49,

il t] 6,, The h, t i f .
By 285 BN Pope acGoke AP IRt Rl Mg

suDReaL + 81885, 2PPLA £ d QehBErSAM:RS Qah§£1i1c?f'é pheaduding section
section 67 due to thermal expansion or therma

45CORLLAGY @Nm@nthan-suRgidatedssuppeibadi onféhked on the top
cylindrical substrate slip 10 preventing nenber 61 is

suréddeeds t bhadadeaiva ltthe4adstrpthron roflihhessubsém at®e.includes
[0046] FIG 15 is a schematic illustration of an

a enbodimerntl pilsabsecatensté pngraaventi aylaepbared head section
according to the present invention that is obtained by

4 TodFryiGRpTEsE BrBeditieifcofthe @busl laphapsd head section 47

il d b i N nb 71 sh
o] LOBLESLES.E P I S, BLOVE 00, TRIDSL 5005 o
heat - i st ant Lal. s f { .
PR Bl TR AT, 75 D SHESLASA e s cmcter

ot tMOT ﬁh@@%%%%rﬁ@lbl%’r s&Pei GYldndrical ssubstEate 8! e shear

preventing nenber /1 is provided at the bottom en

stWekl Bod 10MRT + 2@ neulir 41 1ang@aped HOQAZEcTN6n 47 due to thermal
cylindrical substrate slip preventing nenber 71 is

expaoxidadoattidmdlopoendathénaod £ iittch sabbaseatwall | siudorted on
and the outer end of the base wall 73 defines an upper
theutgt 1 hdlahgel Pltsiak tess brp angoentiisomeiizer Hd [Lowerduced to
outer flange 72 at the bottomend. 25 A single
ragpseiadihg 8eePTRR 75 Shodishg@strek&ped | ongi t udi nal
secon_is for

BN N A SRR AR -
ot AL SR YL B PEELY DA 000 o et
£ rN8aG S AN Il 4 §i.ReVEI 8L (s Hraunded + BLONg+hRe 1 1ustrated
instance is substantially the same as the instance of FIG. 11. More
specitically, 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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- 20 - peripheral edges thereof. The contact area

bet ween t he di sk-shaped head section 77 and a
substrate is determ ned by t di aneter of the head
section 77, excluding the bevel ed (or rounded) edges,
and the length and the dianmeter of the cylindrica

pillar section 5 are.so selected that the sh
SléPrEE%“%‘b‘b’ﬁi‘%&‘et"g’etfh 1dﬂ§kp§%‘ékfg‘%ﬁ %e&?i’o‘?ﬁ“‘gﬁ‘%é‘lso at
t her mal ansi n or t o ction.o
thgo% ??%?é”ﬁ%ggﬁp%? Sr?%hwlniﬁl rlcaﬁm)ubs ?F flange 52
anﬁ'ép18w§¥QQﬂ gg%; oAl is reduced to maintain the
the S

adsorption o strate. 10[0048] FIG 16 is a

[o@qbw@t baskl wisi raf isen rekman ebodi neRt gef osubisd rdhendrical
slip preventing nmenber according to the present

subBYeat &y ithat e ven tobicainaade by Inedd fys gy Iderenbadi ngrlection
of FIG 15. The illustrated substrate slip preventing
S55nenbein@k Shespadcldnqidnidialalprobisb esarididrs igaflernéd aon the

hi ghly heat-resistant material such as 15 _ ,
Lopeti @fé@@dﬁ%&e“@%ﬂdhgna?hﬁfﬁﬁééwﬁ9n5éﬁK§P#%25?Gﬁ@lUdes
(trade or fluorin d rubber.
a %¥/ %%ﬂ‘@gﬂ%%%r%ﬁ%ﬁﬁq éln??ﬁ e‘f%fdu gection 57,

ded at .th tt th f g !
osFhBNGE B Y6076 SThE BYFRrd C SUbdtr SPECLf pfch Toundea)

v [ F id
R R R @%ﬁ% thee 2%%%‘4%%&%9 ?W%tween the
diBasenupbl B3 defdn8$naB7URREra Ol rfiange §e9:téf!ﬁl£néc§ by the
arranged vis--vis the |ower outer flange 82 at the

dibattem endhe Al s ingrerddheddi ng-iseet bon B&: 1shidwengh@ beveled
sem - spherical |ongitudinal cross section is forned at

(orheourdedr efigthe drop Sur flaogt25apfi the Baswear [0B3he
Thi s arrangenent can mnimze the influence of the

cywapgricel any lagf sehlel Gubst 2t ecarril e@ F:Vérytheeaﬂ@@r stress
t he |nfluence of the thermal contraction of th

2PByh&tr it & e[c@@dmshaﬁe@a%a%fsepﬁéoab%beuae%Fhsélaal expansion

t th I t of th h ht of th
or R AT neC bk TR et Rl apEeDfi! 30bp85td%n the

cylindrical substrate slip preventlng member 51 is reduced to
maintain the adscrpticn of the substrate.

[0044]1 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 inventicn. In the
illustrated instance again, a substrate glip preventing member 61
shows a cylindrical profile and is made of a highly heat~resistant
naterial such as perfluocroelastomer, 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
alse at the bottom end therecf respectively with an upper outer
flange 62 and a lower cuter flange 63, like the preceding embodiment.

{00451 A base wall 64 is formed in the inside of the cylindrical
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preventing nenber is determned within a tol erance of

a bus line for transferring substrates.
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[0053] The cylindrical substrate slip preventing
menbers are brought into engagenent with the
respective fitting holes grpﬁﬁggﬁ 20 on the substrate
supporting surfaces of the substrate receiving section
and hence the cylindrical substrate slip preventing
menbers_can be made hol ] ow so as to be driven

A
PeF éBpeET T FEIFPL TG Hol eSPBYFHEAEE 47 Feath o Ehgtdol SK-Shaped
e S LT T R evk S L e R D LR asamerer of

sl ers may no

thQQ%§§§%%Ekaﬁﬁe7ﬁ?g%cﬁghhgﬁgﬁgit §%§e§°ﬂ§r9£ﬁﬁﬁﬁxﬂ edges, and

structure en t'hey are Into respective

£hROSEAL L ONS:RY 13 BWERE: BT 88StHd i1n8aeh chONgi NBar section 76
Expl anati on of Reference Synbols - 23 - (0054] 1:

arsubstsat@-fetehwitnghseshéon X refdnapedtiedntd: the disk-shaped
substrate supporting surface 54:stopper nenber 5:
hegdbstcaten sTT pliypr dventiengaderBpangiosubst tlagenal ansfteraction
robot 7: substrate transfer chanber
of the substrate W supported on the cylindrical substrate slip
preventing member 71 is reduced to maintain the adsorption of the
substrate.
f0048] FIG. 16 is a schematic illustration of an embodiment of
substrate slip preventing member according to the present inventicn
that is obtained by modifying the embodiment of FIG. 15. The
illustrated substrate slip preventing member 81 shows a cylindrical
profile and is made of a highly heat-resistant material such as
perfluocrocelastomer, whichmay typically be Kalrez 7075 {(trade name),
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 c¢ylindrical 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 oulter flange 84 that is
arranged vis-a-vig the lower cuter flange 82 at the bottem 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, 1f 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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8: gate val ve 109: substrate processi ng chanber 10:
substrate reception/delivery chanber 11: cylindrical
substrate slip preventing_mesber 12: upper outer
flange 13: lower outer flange 1514:top end surface
15: bottom end surface 16, 17:protrudi ng section 21:

oGl Ohs SRLuUDSLT ALE PR R SYEILL 09, TETDEE 22 UPRSL, 1ine
fo%yLéggg%é¥¥iﬂgwgﬂﬂﬁﬁrg%e§?0téﬁ”£he other hand, the lower limit
is defined in such a way that the substrate slip preventing member
does not contact any other components if the substrate 1s warped.
[0051] Furthermore, in the substrate slippreventingmember of each
of the above~-described embodiments, the lower limit of the diameter
of the protruding section should be determined according to the
strength of the protruding section and the upper limit of the
diameter of the protruding section should be determined according
to the height and the diameter thereof and the required extent of
distoertion (the transversal flexibility). As for the lower limit,
the protruding section can yield to the adscrptive force at the
contacting part of the protruding section and become torn away if
the diameter of the protruding section is too small relative to
the contact area. Thus, the upper limit should be determined
according to the material of the protruding 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-like 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.

f0052]1 When the protruding sectionof the substrate slippreventing
menber is teoo weak, 1t can be distorted to constantly give rise
to a displacement of the substrate in a certain direction in the
operatiocn of delivering it from the Lift pin to the pickup. Thus,

the mechanical strength of the protruding section needs to be so
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26: cylindrical protruding section 31:cylindrica
substrate slip preventing nenber 2532: upper outer
flange 33: lower outer flan 34: base wall 35:
protrudi ng section 36: cylindrical pillar section -
24 - 37:head section 41: cylindrical substrate slip

degégéﬁm%%gﬁagﬁgggg%gééx§ﬁﬁfée8y£géHéh%@gfngg%hggﬂeéfStrength
that prevents it from being distorted if it is subjected to a load
that is equal to a half of the weight of a substrate at a single
point thereof. Additionally, the pickup of a robot is turned slack
by fatigue in the direction in which it is extended and contracted
tomake the extent of parallelismbetween the 1ift pin and the pickup
variable. If the robot receives a substrate froma lifter by means
of the pickup under such a condition, the substrate rides on the
substrate slip preventing member not at three points simultaneously
put only at a point to begin with. Then, if the protruding section
of the substrate slip preventing member can no longer support the
substrate and becomes distorted, the substrate will be displaced
from the right position. Therefore, the protruding section needs
te be provided with a sufficient degree of mechanical strength and
the pickup and the lifter need to be rigorously held in parallel
with each other under a condition where the arm of the robot is
extended in order to aveid 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 substrale receiving
section and hence the cylindrical substrate slippreventing menbers
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 [itting

or bonding.

Explanation of Reference Symbols
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45: protruding section 46: cylindrical pillar section

47 unbre
substrate
fl ange 53:

| a- shaped head section 51:cylindrica
slip preventing_ er_ 1052: upper outer
| oner outer flange 54: base wall 55:

protrudi ng section 56: cylindrical pillar section

1557: di sk-shaped head section 61: cylindrica
[09aAdt r at e slip preventing nmenber 62: upper outer
flange 63: | ,over, oyt el JiAnge Lt ihgse vall
2 arm saction
3 substrate supporting surface
4. astopper member
5. substrate slip preventing member
6: substrate transfer robot
7 substrate transfer chamber
8: gate valve
9: substrate processing chamber
10: substrate reception/delivery chamber
11: cylindrical substrate siip preventing member
12: upper outer flange
13: lower outer flange
14 top end surface
15: bottem end surface
16, 17: protruding section
21: cylindrical substrate slip preventing member
22 upper cuter flange
23: lower cuter 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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2065: protrudi ng section 66: cylindrical pillar section
67: sem -spherical head section 71: cylindrica
substrate slip preventing.nmenber 72: |ower outer

fl ange 2573: base wan 74: upper outer flange 75:
protrudi ng section 76: cylindrical pillar section 77:

di sk- §hape§ nggﬂﬁ%pt on - 25 - 81: cylindrica
subs?rate of i p preventing nmenber 82: |ower outer

flange, cylindrical substrate slip preventing member
42 upper outer flange
43 lower outer flange

44: base wall

45; protruding section

46 cyilindrical pillar section

47 umbrella-shaped head section

51: cylindrical substrate slip preventing member
52: upper outer flange

53: lower outer flange

ha: base wall

55; protruding section

56: cylindrical pillar section

57: disk~shaped head section

6l: cylindrical substrate slip preventing member
62 upper outer flange

63; lower outer flange

64: base wall

65 protruding seclion

66 cylindrical pillar section

67: semi-spherical head section

71 cylindrical substrate slip preventing member
T2 lower outer flange

73 base wall

T upper outer [lange

75 protruding section

76 cylindrical pillar section

T disk-shaped head section
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83: base wall 84: upper outer flange 585: protruding

section 26 CLAIMS 1. A substrate transfer robot
characterized in that it conprises: a substrate
recei ving section for receirvinfy a substrate; a

plurality of substrate slip preventing nenbers
arranged on the top surface of the substrate receiving

sectian.at iptenmal saangupddesof Anehastiesrmyenkaber

and an extendabl e/retractabl e arm section

havi ng2:he SubetratieereCeivgarg section arranged at the
front end thereof; each of the substrate slip
preveriti:ng wemberslis provided on the top end surface
thereof with a protruding section; and t he
subst ridit'e sPPBeﬁr@VEﬁ¥iﬁgmﬁﬁﬁbers are cylindrical and

the syhstrate receiving section is provided with a
pIura#?Ty oPrPFFﬁabﬂghg?%El@%r removabl y recei ving
cylindrical substrate slip preventing nenbers.

2. The substrate transfer robot according to claiml,
characterized in that the protrudi ng sections of the
substrate slip preventing nenbers are arranged
circunferentially at intervals on the top end surface
t hereof, and each of the protruding sections is
cylindrical, frusto-conical or sem -spherical.

3. The substrate transfer robot according to claim 2,
characterized in that each of the slip preventing
menbers is provided at the bottom end surface thereof
Wi th an auxiliary protrudi ng section.



4. The substrate transfer robot according to claim1,
characterized in that each of the substrate slip
preventing nenbers is provided with a base wall for
arrangi ng a protruding 27 segéion t hereon, and the
base wall is forned in the intéernal space of the
cylindrical substrate slip preventing nenber.
5. The substrate transfer robot according to claiml,
characterized in that each of the substrate slip
CJﬁﬁ%@\/enting menbers is provided with a base wall for
arrangi ng a protrudi ng section thereon, and the base
wall is fornmed on the top end surface of the

cyl.indrical substrate sli reyenting nmenber... .

6 Trhe. UBSERLCE (6 ATeTST o oBOP o ording W Faih £hat it
conri®escharacterized in that the protruding section

arranged on the base wall has a cylindrical profile or

a P shidppédatengiecgdiviald cesddosedtiroreceiving 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 sectiocn arranged at the front end thereof;

each of the substrate slip preventing members is provided
on the top end surface thereof with a protruding section; and

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.

2. The substrate transfer robot according to claim 1,
characterized in that the protruding sections of the substrate
slip preventing members are arranged circumferentially at
intervals on the top end surface thereof, and each of the
protruding sections is cylindrical, frusto-conical or semi-

spherical.

3. The substrate transfer robot according to claim 2,
characterized in that each of the slip preventing members is
provided at the bottom end surface thereof with an auxiliary

protruding section.

4. The substrate transfer robet according teo claim 1,
characterized in that each of the substrate slip preventing

members is provided with a base wall for arranging a protruding



27

section thereon, and the base wall is formed in the internal

space of the cylindrical substrate slip preventing member.

5. The substrate transfer robot according to claim 1,
characterized in that each of the substrate slip preventing
members is provided with a basé wall for arranging a protruding
section thereon, and the base wall is formed on the top end

surface of the cylindrical substrate slip preventing member.

6. The substrate transfer robot according to claim 4 or
5, characterized in that the protruding section arranged on the
base wall has a cylindrical profile or a T-shaped longitudinal

Cross section.



