; 7
1 . ER 0 244 950 B1 2 Description
about a centre line. 4n upright hougppgudssogscentricaily gounted on the
base plate. A carrier is rotatably The present invention rel ates to a
met hod d ?lﬂ nount ed on the housing and js _ abl ﬂa't]t
par at us 18P GI i ng and processing wafer - Iﬁbi?#te?f'ﬁhgeba %‘f 5'3%@ ?%ﬁa

the cent re.nlepggi 718 atég%va'r&&oﬁm&f-l es. |ﬁem§6 :;Hﬁ §a e’?&’n%ﬁ aB’thtan

rel at es Ravingt

and
opposi t E‘cle@rl paHiddiak, ? ioh mﬁdﬁg 4 Méthgand spr %Rr%ﬁé A?Qan oAyt &hd extS.'. %n%:po& ©
carwier , anj Sppﬁﬂﬂ@ff&ﬂaﬁdﬁ}{g ah@prodesdiiy tAPQEL AN diies of i tiahiedd mdGHBdTEMsthtioh Qbout an
subst r atgs, sucha sekiiddAdudior subetrates. TR dpparg! 1 O tdiB parélePto tidaMe. NEPREIES chiléd dned
ON tUS GQfis 67k pRIEH ARntion B4R BS sl inGidlertae US € CbabHend664h6 Bfin andaval) be Adurdd sb @6 oal M
and may fhraudipuipbseslasseiching ofisemitsntiuctod @diferP Ur PO Sade farthefdeglassdefredlions Tivd afrie dispobear
waf er  hoabstrates sidrsputcbeing &f sispositsl snesechosub- The aoventhesvedical pxisef totatial oftthiechiagesplaiesh
sputt eristrgte®f deposits on such sub- 10 owhatabdienceddmglensentis movided. Aktablestai on
of the basUSpi3823838(Chenby of ipxiscloses an appa- ture, particularly for providing a weight balance, is re-
that a betusfocaadinggeneraltyfiat shestapuehdsdisks. Ast atvired sothetthe app@atis 928886 prechielyney
et al) dirsectaoglesof taglle pilicen. The apraratusgemy cul ar | yKnawn desiang foriivafer pepcensing machinese
bal ance, Pripas asupply caffier in whish thﬁ'aﬁﬂlalpﬁ liyeheral I%“°"F I“’afP"s§ﬂ @gtpyogsa%ma@cqgmmmn-

qui r ed sﬂ?gﬂsr?af‘g'leﬁ@ sé!ﬁ!r’sat tate r . or rect an

fragile €5 " t° PPIYi ) “g W&%@%T“ﬁ'@ .
mac hi nes rqag ﬂt e\/\,hl ch ap§ t"

al | ow vva é’é’:‘e rﬁ;& (9 m %pwlg rﬁmaf ﬁ; "“1" ef"he
shee and a |sc ar edarrle sim

hows erto rrm, gurtﬁ bﬁép r.p.oa& pr eseéﬁrsmyseaa#@ SRS er

capabl e chFe?rB@‘és‘{He'Qﬁba cithérarf 2

accor di NPtrdnSre nawcultmerars aesdaeﬁom Aoty K stati ppp |hv%ntﬁamtveeesaﬁbea%c&éawr Bétaif he

In a seqgdathnd oRESorPdtatioh e frahs@ drmiig WL Ntzk ONin the RiiGwinglue@iied dasfptBehithasiiend o he

necessariatilf R6uARE 0P8 sHaft@o rotadde afdinduaedvi ded the dradiRyedin wiiggor ding to claim 10.

sheet s. aNaccumidmek for lividihg the ket Fielpfideskédo M t he S BIBDY ig ak 6vertail Qut-alvdy peldfectivalviéw of

st at i on dhyet & thapsféried frbm thelworkdGtatisn® thBBis-EF DESCRine apgabdtusiacchbiding kaFtne/hwemsnivhi ch

renoves dhiage edmipetisanfunioad drh by whighjtieyshepter 1 | er  anBIGa2 b i tefiside pardullyiseativna lniew of the

t r ansf erage tansferet to thealischiarge camler and dinatatd n\sent i omppaiatus otfdG.descri bed in greater

det ai | | abledma ratatabls by ancangleefR0°swhichtransfersThe t r anEBed isafrent sgctional view of thej apparatus

f ol I owi rthe pressder waferfronuine work satiomdotthe unef er enceoffiB-tlat abl y mounted on a shaft

t 0 rot atlogdam.A vapyum qhugk ippeayided pidhapnd @f ngs, i nFiRndAina soierpatic diagram pfieaappasstus

hol di ng th#etatehla afm to irpidthe, sheptoRaththe transfer I i's aﬂ°°8‘6’@9!9l“?°'\‘3’8?t'°&vva per spect i ve

vi ew of %’ﬁé@‘!thfgn‘?af’éﬁ%$’éff‘r’\!l?"ft? 'Eﬂﬂ°f'¥?é wor k stﬁ'ﬁﬂ) at’E? %E? a""°""°f
’Js

appar at U8 t he lmg}{ gh charge

whi ch tqp &F,Bﬁsr? " Pde parti ‘zan Eﬁtgs?ﬁ 'Eﬂ’%‘ ar e
transfer ﬂaapf’ﬁatl"ﬂ BN &P Y8509 798P g o o%ﬁ1 Bm apparat

abl ¢ ar m g—%@%&%& E}Sﬁogesqafde[ng r ]40 whi ct?bn I'\:/Ieg‘of ﬁat'pﬁrt g the
froft” segl g AH&kaG b prOQS‘p% S RGJOM

station fdn tah@sdibige td Gu,uslamel ﬂaﬁialgﬁf m A vaewasmm& phrofite@ppartAsh saswnt.rhe
end of  throligha posifion aRjusting SRS dnGngbolEl aM Of  t IR, ARfANuSH4Iss sbi@orliidshabtmarer M
to hol d fahearlif@thbrintEeepbsitbry caskétREFhiéare acCOr di. Aghdling befof thé wamei is GitfoduREdInt el

t he unl ofigd &djustable an RElghdtied stap-wisd ManhérzOrnys 35 conkrblfed ervirorinent ofithe eppatua;j | ed
front s e'n'ﬁrisfinﬁfla dist f2orh thé dischiigy casextta tothk FIG. 7' shows the same view as FIG. 6 but shows
part of positioregligringatation and théric&to tile inspention N par t i additmng! steis ofiwater Meh@ingaid insertion of

di scl osetsbleis sfisoted byrapivating teveri Thelwsking prdgat part dfemheintapmtrdbdm\IMInemofthe ap-

t r ansf er ess mayhe@ccelerated by equippingshe fivotingldyi ch can peratysecdording to

cessed afrditimtlsasttwoeunaptequsl longthapdermnging 61 di ndiGPeRand 9 showfurt erwpsectlonal views of
cassett etge diE!!Ba"Ae %EPI'EZHP ﬁ@bﬂ'y""@ts‘%ﬁ”) di scl ogeﬁonaofdmpe%atuss!rewn IEFIGS. 4565 g

t op sect?'lﬂ uslyf &P”rkgfe for thé“%’u?’lﬁ'rf%[’? ey, "E“;g“‘ecﬁpsc

Zgaugg a(t;$5 m”"a"?i{e'"fﬂaﬁmgfg t\l/vg tﬁat g) "g 3? %’ﬁﬁ?%

anthr ou nncn%drscloses I;Lon o an {n an dexl m apo ndl ert-
ghc Lt&g lJls 4

11 ust raf a{e tabl o Se WNhiR arses orimase;hl

Cassette un \fhedn8Fa f'n{antFa he waf erarissofﬂﬂatépg rfHsferridg lwafd

adj ustab e |n In"a step-w se nanner. cont rol Ied enV| r onment of

t he appar at us; Transfer of a disc fromthe drscharge cassette to the FIG
7 shows the sane view as FIG 6 but shows position aligning station and
thence to the inspection additional steps ofwaferhandling and insertion of
table Is effected by a pivoting | ever. The working proc- the wafer into a
controll ed environnent of the ap- ess may be accel erated by equi pping the
pi voti ng Iev- _paratus accordlng to the Inventlon ermnth at Ieast two arns

. 1 N~ ~ I



i §
3 . EP 0 244 950 B1 4 into and out of a
control |l ed environnents chanber, a pposhgssbieye Vi ew of thg apparatus
according to the and different steps perforned by such appara- invention.

The front red to
%Io aﬁéﬁ %{r&wenwro Q;ngrgghsamg? ;E ﬁtaﬁ e \;iew pgggarilﬁawordmg gthe

poi nt tOt I’ISES

view of a p rtrono tea- mt tﬁéﬁi’i aﬁg g@

12, the pa?r@t Ysnbv a BREW éf@r%&i&?of‘ﬂ’f’%fasf ' n t %fﬁﬂ@‘id BWhiBils moutted a 2, the
conpr.i si ng E&rﬂt@s RPkh@ihy 1B WarePif e DRFNONSs er’éﬁhﬁt@? @&ihbrising two approximate half sections
pri'sst oor a rioRpAcy BoloFditeiPrdchditgofthed- aNd 14 and € T6E ér inclkiésiBftable index
rotatabl e tefr e mafivchdribet VoRmeRi N chanmber Vol pii@15, shown in greater detail in 116.326whldh is
shown i n gFea13a¢ a silisedtibnal viewrof 4portidh of téi Ch | diivénl thpa mbtbr 18thraughiadealifg@érbentda,
vi ew of a papatatue showh intRIG 1, hd in\pestticutay that MOt Or whildh ritdyrcomygriae a fepeilidicgpaling nidmber.
18a, appar pdrtice oftherapparatus whichrelales tocdbantllingn  par t Eachibfsive chambier haivbs @landitbareeinforceds e
a ferr of | upfdhewafeein b contyolledertvicanmeniofitheiapn of t Yycreinforoing atrusturestiiBand N34, sespestively.
handl i ng pargus agerdingdp the rwentibnber hal ves 13pedifl 29.Ghamber t2talventdcnd1exdefindre
waf er in aFi88ni4 and tishewton mﬂﬂhﬁecﬁ?“at he apmain pigpunaren 12g, shpwiyn grester detgjl ieEiG] 3
and 13a, ré's\ﬁééthP%@F'y prserdipgfetha iveptien ng t o2& Adachediaaseh ghthe haif sections 14 and 1§06

FIG 25. %22&5@"9‘%‘9 ffrﬁfea“n'&h&fs’"ueﬂf ne°';§';f?' %::;fﬁp%fn%a?su%mv!ﬂt“ﬁ Va's
partial y

views of t ap& ? '?Tgtothelnv‘é‘r" l’% 'Z“ég‘ (?g;% t}""f
the half s Gerat' ng §£:d

the con- spose at, eq saé] &l 2 %
envq_tr_,onnen e tt ppfrgtg&mrtg i Q&Mrf" vah msu% 's?

are>~t'he regqﬁeq.t\;e,ytsng Jé.g:ibﬁalﬁ B&@é@agg appa{nﬁ beeamedout lneadﬂ% 'sQnS
of four wo tgg,attégygﬁe 2 an 3. St aﬂo,, dJWon a sub-

schemati ca id(17t|§1§ho‘ﬁ£&|ﬁ$secﬁoh£m:p3@wﬁrmf i SeS girated Zﬂ@'fotﬁib%tihdéﬁ pifit8 5. iDiFfbrent
entry and ie\n\stedsing appartis@F the Mgention\af£81  proceddas mby e BirtEneolst PoMdHneddn dif-
processed ekernthpigheedgioies7ti7at@6. 2and waf er fefphteaRastos\a) thdapfereat stafiors! | paticu-
20 st at i OFKG. s thésama vielv &F1G o7t shewes tiy' O C e S Slatglativh 20, whittecoinpiises thdloaddoak statiqn,
vi ew of t hepramppsdering 8 differentisigp indhe prdcessei n v aslioessibginaiss o de insagtedinie premeved firona s
et chi ng toingktawafarenti on show ng the mai n pthe chember1g viajg-load-tnckideop2f actuated by
may be car FiGetP inamore Hetailed ventiopksedtional view o at assodiatedidpes opgrating ehechanien 19, dmbe ex-
tion, a di piepasien ofthe gprapefusishowndn FiGetf out upleirpddn gsagter detildater. Station;21-comprises a
hor i zont al takenthmyghsection)jges,19:18 of 'Flﬁo%gh st r attetion whefeip, forrexampley th suhsfrate may) ba
plate 15. FIGS #aed 1 show pardil sectipnsbiewsioh, g o ppieaned °t9'f°d1‘%t§°PFWé9tf'1"Bﬂ P’°‘=°25'"9

st «rm@tﬂ}mtpgt&gttt%atsg;’??i?‘ét“*t‘ﬁr gtgﬁé’t"—"”w

part :/\/I(":Iu- h |saJe§arl thr% ha FIG 1 |on s
20, which GGNBile h§ pg.ﬁée &%ﬂ?{ W 23lss ate
step ' nt h% & pré E‘sﬁﬁstamﬁa §SL 153 r&t&ﬁoﬁ’ Eat.&\%‘)r)éﬁ‘e tf.é om
i ng; o W@? tF the invention taken through sectlon Imes Qrth erv@d tArough load-

| oa I ock 255 gt uated FI G [ s a m t-[ﬁé 0B eratiS Silb vl ,sﬁgg;;tésqpa
view 30 F@ 39 sl deBiibnal VW nmatair mgzzﬂec hanpédigpdddd witith th@méadkine &fanyPor Ak, iafd)

of the appafomngsa dirfereistégin kle(procdsding Bf @i Ned three AiFRRAhtDrocoRbsiindy BedetrmedStatal ON
21 conpriseafes taken through section |ines fids2H 22and2306n thiee diffetdnbdubsirates si-
wher ei n, f GIG. eXiaafrbnt yiew bfthesneastforabldingiay 45e mlifaieoudly) AthodghZdur edrbstatipas dre shown
secti onal weferis ahtatablelimiexeiate ofitheanainipeat- t 0 pr ipthe Bustiated refnbedinimet, apessercer graatpr
portions ofessirg@aprepatusrofitheigvention; t r ansf er ri ng sumbafofwork $tationscould kaprovided by mftabia
whi ch rray FiGo 25 ie raighs iside view efither appasatuls dor om t hwodifidetioniof theapparalig, portion of the
ap- 35 prcprding isfetventiplig st at i ons wher ei n ne(The pRParatus {usthey ingjudes aupbey of va-
deposi t ed (’ﬂ? ?wéaedwvma &ide vigprshowingthe) 5 1 50 5t e'un'a?gmmﬁe&z@ar%wdﬂrcmaéewv&

sect i onal Wr’”“ﬁ@éf‘@%t at ed9gne ?'r'?'“cﬂt”f‘@cﬂ 'B‘ﬁ“‘@?t ’°Iﬂ ing|
17 tion of arat us sh ?
23, it is 7‘? ng't ﬁ? t"f °8'ﬂ'39 proce §éﬁ%’§'f'%ﬁ é%z%ﬂ:e )

appar a- corrp 4 i cycle of rotation t

o d
e&l tel
I nvent i 08#@.‘&3%@3&\9‘!‘@% section |lines '%68'[ 9,;? qgﬁéggfa o a“ E&é‘ém

renoved -22 of FIG 17; 12aduring rooessmg Vacuumpumps31 32,3300

door 25. Tl pRiéHestiowTo Y dréifps, IF%H soW St I At 86 aheboliideito therebpdctile Sktiohd Bébec-
view like that of FIG 22 be disposed within the nachine at any one tine,

and showing a different step In the proc®ssing of a three different
processes may be perforned at sta- wafer;

tions 21, 22 and 23 on three different substrates si- FIG 24 is a front
view of the nmeans for holding a 45 nmultaneously. Although four work
stations are shown wafer In a rotatable index plate of the main proc- In
the illustrated enbodinent a Iesser or greater essrng apparatus of the

Y



5 . EP .0 244 950 B1 6 tive mani fold nenbers
41, 42, 43 and.40a. Bgfore Manifol gpdd@aegeBPWs vacuum froma main
cryogeni c cryogenic punps 31, 32 33 and 40d are actlvat ed, vacuum punp

connect Bﬁesuﬁgﬂd'%& 3?43“ 435" o LR Eﬁ‘ivaﬁﬁ?‘% i s

vacuum pum

sui t abl ncpum m a?h reﬂ::twa '33d ar glu &'p}/ ﬁ tomam %ﬂ
purp 49 m‘aﬁ'e s&ﬁd Hiaioagioiee dpa

the |vé’¢?n§rH%F§ nDHlZPel &Qt 55 0 vabuﬁ: h inéEsHovinyis BiilkzBdto

t he\.des 't&fﬁ dééfi‘é‘dwdéﬂu §ev8)! See PRE 25, Cr Y QE&RInGowr i SHepIBhEh? Y83 of the | oQ@loElJ @num
12a or tgimpd A2, 3304l 408 0neR WbTaStvated m%ﬁ’ng 33 angla dfacinddvasuumiicvel doid tY thb Bsbirbdinal
bring tif vacmaiow iofb dédifet 16dald, AY SHows inoSe t QevelR fithA 33 prévided for thikPuipadel S8
down t 0 Fid\e250ft6rgE 38k, [381/M1d33c Moludesaitdblel N | ERIGI25. Pimipi40d therdis dstd to FrovieQive fahard
for thi valpamgmbes 33€583taridi38g, regmotivbly,fdrdis-gs 18 3 alesitdd vaand 1828IC As mill bell explained detdr,e

FI G 25.coktectipg the chetharical vasuwrssentcasdropithevi de  trimmifdld 40aincludes @ ealvediObehich a3 cor-3
and 33g,respectipreprodessiigychaniters 21j 22-and 28, re-desi r auhinigation wwith [mainevolumasi2gvi dnHl vbige 40c
expl ai nesgedtivelyer , connecting the mechani cal which allows ecovnupication withithervhiume defined
mani f ol d 4Bash phstations 30 25 22and@aindures afiiBich ol |byihe leadiack stetiop @@t | ve processi ng
chanber egtion moynted gy chamber half 14 gpdg segendon 76y t h AHeyghpelishawa infhedrawingssuifable paw-10c
spect i véPp ing portion mounted on chamber half 16. This er supplies fop, piasing the|cathode assemblies of the

comuni dSEoWR “WF"H'F"’E' h‘\'/‘ SR infopjy Each %d‘”%l" fiatippg a dheffbsé@‘eaﬂa 3'2‘3"'“'

| ncl udesw' ﬂ?° 'éi’d15r é ®ati on
hal f 14 )8 :P r;?,;f %7 p’: it sho gﬁt@zm& %‘g;éq ?m

opposi ng,, &r o UBpT TR S Il°b|o<!;'15| ng
et iy i sl e % o ?nn% SN M0ST ChEGokY 1 A Ratio s b
conj unctﬂonﬁvsofcmsé'@samﬂﬁ e N S e, SPEerTS: he

top Vi eVigangdevide @?; thé Purpére ol hch winlbexsi de  yhaBth waﬁ%l ﬁ&dﬂ%ﬁam&:ﬁuﬂmw
suppl | eSydiBY indreatbr lail\beBHSAL Slatin26Svhick, 2151 26D, AebRtrdIBd drkdifoninGit EnaribB WO avify &6
provi de mmmaﬁmmmtwﬁmnﬁ@m&ﬁs 37, I&Znneﬂiﬁldlo&?loclﬁﬁdlé‘ahﬂwane\'dﬂy bl of.a 14
and 15, uahﬁaylneésphadﬂhg skstioh, 8:9., a Bddk-plané dB-OI | NTxFeMferafin MORRpd36d/iR Eidfberd EEYGEdeid ON
on t he olicedeB attdvhed to etdmberabif oant citimbat St atihgend ddliveringi@wafer framioatd tha intsemediate
opened ihaif 6 has altbcheditierelio sroifoldd1fendpunipd. Thdoaddack 1200and for fansteminga wafer tb hicfrom
dr awi ng i whisheseriapsthe ppfaechambet 120Backs @6  caearbank ar169, whish tseinsfem a Adfer whethad e s
a front -planp deyica d&is similaxtoffeont-plane devige 2dyAk ect | anmocessadioraipprendsage faor from the|maindoad-
devi ce Zfation 2ewhichymay cempsise gprutieringstptfonhe e x - lockisiation20 of ghamben 12 {Repeivifio pgtinREin-
centeri rﬁgf“féﬂ?tPaP'f'ﬂ'%“eﬁ%Q" pravided.avhichm eat erc"t!ﬁ %p4ssetfa 75 hplding;a iyralify; of wafors to
whi ch, belispaged dirgctly beley he backiplianadeyi Hoeprepssadand/orafers which havp alredy been
|11 ust ra"E"s‘&“'é?Po%&T 'n@hf'eaf'm"ﬁ éP'&"rﬁ st“’at j Rjppessed PMF%? rogratys of ‘l‘%‘ﬁ\f?"i' oA pick

di t ’ ni een
i ndi ca %F&%nj'm eosed L’%@Egg

back- pl e Ef@t’@ﬂ m;\'fj’a?;e

37 is at &3 Af f
3 02
anf“%gﬁ o SR “ff m“é%fm :

over | apspe .ofnqeha moly ﬁ.foma affCK-  3Chanfe m m Renldind 84

t r ansf er gsckiad bftium PAREE.E siWA MEIGI ML e 37 WdlerSarBtetutded tdeétiod T4 uyme%a.ﬁe Hewi ce
27. At mczseﬁ@mdvﬂum%@ggmd belowo! fr OdhisimBe nain | oad- station 22,

whi ch negie éhamiber 1254 te nidnifdld 430 The Gvohaiibeo N 45 | OC KIS, 3K s dsthetfhtiOfepretentationn ||u§t&ting
Recei Vi nigived B4 andre afe hinged tadetitet talzs bralcd - pl anihel everall ©fefatios ofth@ appeatlis avdordih taray
cl udes docking methadisny, 8.gl) e lsctewfgstenep Isiprasidi t y  Of theyerésentinvention Sutstratesisimpradessetard v
bel ow t hesl dbé27kSew| Fi( @5.0ht least eneal 426ie pior 0 C e s sewdpliathidgnoene\ghifwe casseties THhorlT8 into the

al ready Vided,e.g719ring seals ap ehown inFiGyBGforsedlear | y ¢ontralipdsgnviranmentd11p viaTintermediste load-

pr ocess &9 g twoishambarhaiven tagether. FIGH 28 shawsent® o n'°°kA2?3 iThasubsteatelitthen jeapsfereed inkooags

s hovvn i ntheciWg, chamber, ives i thexapened pasitis) At e rrec H‘z’l‘rﬁos msaynq m&n‘ser é? SRR ?ﬂd-'wk

en ¥ ﬁ'ifu‘f‘?f'% “Pﬂ’é G'P?r&"ﬁ’i A _ fodhe.qonteo 9d5°“and
aI | gnmerﬁ’”“ ot h 'f %ﬁfgmié’k Y9 "tt Fﬂﬁd'
cannot an "‘2"‘ 'el g::l' ca?é'ézs 8§°' °"é( nwon
14. At s
i ndi cate ewor ¥ i°" o oﬁﬁ'"% ag onhﬁ i ke s m b
ni sms 80, 3 isaﬁg Q)éﬁﬁrﬁbephalldlw ecti 058?10 urhp@dareﬁﬂ t&@g&a@t eWa
back- pl ane evi ce 57 an unprocessed vva ers fromsection 70 are

transferred ber portion 16 has mount ed thereto manifold 43 and to chanber
12 by these nechani sns and processed associ ated vacuum punp 33, as shown in
FIG | and wafers are returned to section 70 by the sane nech- FIG 25.
Agai n, vacuum punp 33 is di sposed bel ow anisns. the chanber 12 via the
mani fold 43. The two chanber 45 FIG 3Ais a schematic representation

il lustrating halves 14 and 16 are hinged together at 425 and a the overall



H T
7 . EP 0 244 950 B1 8 20 via suitable val ves
including valve 40c, gnce |oad- prepgssmdsespe performed gn a particul ar
process | ock door 25 |s cI osed A sealing nenber A, to be de- chanber can

be chan dW|t ou heohr scribed in er deta|I

seal s t "ed A%ﬁ ers, R §t8 b%fp an?;:w ded
fromth Iotagu enum Ia n

whi ch | eepbe rgﬁ?‘ E:E

evacuatq dﬁ&kon thel ﬁﬁ%@f@h &*{os 35“0' ﬁhﬁo &H&i% he pl ﬁ‘m‘(ﬁcuum Feve'
eXi S NGnd yaclulGevBll eRiBtH Kplenum 12a. Fur t her NOEGiheridfel ed Wchﬁﬂ@d?’@?rzz%

22 and As X Wil bdsxpRin iﬂ'gfbﬁt@rde&il%&\ﬁtﬂﬁr det adglis B&skitidily ihdeBendent of the BthecHbdesd | Y
I ndependsmintim @da, ldbred by EamBErORER itize® UM 12 Scharfitels, fwxg Y over YUMBS, Walves, gab fnlets

ut i | i zedrahser tihanticles tohe phoesgsérant che PrbB- P U NP Sand \pidcsssifg ngaris, bd1that B ohd procdssing

t he art i essiqgzhintbelteanptheC BB p@Cessiigohambass D10 C - charalsbel ceEsEC1d Farictidh TOESOND, reas6n, (thea t

I f one preoshessatrd], 2znd 23 ThhplerumriReitsifot her . othien ehapbere emgiotaffectad: IThe ges inldi to
chanber howeweeds nab ufilizer:toi rerforimoprocessnateps.c as on, eacthprocassecharhivenare ghown in FIG.25atk1a2 3.
The pl erfyeh ae3putiesinger gtchingRather, the mubsiatess ar e 328end@3p.ect ed. The gas inlets to
however ,ar¢ @mm%@wpﬂhztwp'!'@mﬂéﬁ frapsfaresy ocess sThaspiructura gfsgaling merahers A; Bcmid D
are shoipatisgstonesftne processingchambers, wherestie < 1, Wil adgscrped; tail polgvy, aipd formp;gn
substr atpé@esszea's Fl"&’“%’a'" acgopdance X{Hk‘b‘b'h ed t HF‘B Ht H"Hé" é’H ’hl'ﬂjthf pabadiment o

%E?z%gw 45 ag ”@f 3’5&?%%5%? B rﬁ“&@i §§ i %?r*z%

|rrport

be “pf Gml?ia%a sealing M- | N EA Mugnss% rété‘geama %érs
B, C a”%eﬁﬁsﬁd tﬁeﬁrduﬁh' piScedd hambip 4 21 US Cta £ SR FIGDYE Wran adiaF BBk S©
seal i NG FripG1 [ERIRE6SH te@ﬂﬁcﬁaﬁ’i&dl YecfUi pufBY | Nt héiofeleldBVibs, thd sab bafilgineirBeridistl 2

par ti cul igutilpdddsevacuate iidPRBesdhafiBer20 bl d hes ar tbisédl the ldmetaﬁtsdr&obsarehdwefs%ca ab-
chanber , vaive21apio2ias¥ pfocesd a4 t8ih prodeBsidhaine  ar t étte@ntird the plenudid 2a, @StHé $8@ling MEmISErsS O
provi de sehe!. B aseprassPbfiti@rartitiads tb écct OC €S Sgaeformmobdnly aBedling fuiction But Bied ild the
however , aflehgrocessimlin proce8< thiaber ¢ (thecaticlel he prswbst@m® iCHoakitraduriny 1@ niokement ih the lple- | S
I sol at edmdyrbe trapfegad trprbtias chambes @2throngh anem  pimeiRal Motk Zhean ovdd sulbstratg feam ofsourse, be
seal i ng seslinh mewbehC, dsshovwd. Bump 32i(and assagip| ised precegnedin ehambert18 atfvae tims] and accoRlingC
and Dar eatedmachenical vacugm romp) i wilized taevagal  enbipdiplurefity ofseding pemberss one@fwhichdschs-

mechani cugte piagess ghambern?a and prasess gasfis suppliedjey ¢ esociatadwithfrespactive Arorgssiehanpherat a gar-
used is ‘atherrosess ohanheyec\imyalve 2pa If ﬁ'fB"e"ess ch@ﬁ'ﬂ@"‘ﬁ&“%ﬂa!&“ P’°Z§°" T'!F"!s‘lé%ﬂe"t he
differ erﬂ“’ &%%’f‘f @'E‘Pr‘!éé“%f's L yal vRlained i “bﬂ" ocess
t he proc Q b°’ e‘P'??é I é’ﬁum Z'é”" “' "be
21. | f fut”l‘ %‘ l e m e
seal i ng m‘eﬁ,' r er prfg édff‘ 'a"s °p e,rs";
the artl e.,,t .m ﬁ%
ans 1 Griflbar ét%o sh tGhd honz ntal
rat amGe?J‘eouQ be%fdﬁ@ Af h§ afticib 'ﬂgs ”e e‘ dnﬂﬁn ay Iﬁtﬂ tion
aSSOCI - bespproﬁgs%%ﬁ%&sé BBEf is agairpt ONE ﬁrénnﬁe htﬁlMtd%bQ% bB&'n s2fthe cas-

nmechani ca.bplﬂmmnam)ockmutsbénhgﬁﬁdnﬂep €V aCgetted, showrin PIGS! Fdnid 8 indifentRAWRN &
menber s, A.af€artdle ibkties foturfed I -sediifg RedRs 25 €SS Cétanith Qimetad 78, ke SlightlyaisedJrvm didsed
suppl i edtotmwmueednmmﬂmawm Pashddthed I OB € SsideCA3aIR iy wat] slidingOd the wafarstinthe cas-
process cisdttescns add@76/i a val ve 22a. | f furt hesetted 750uVéso thmthay fall out fitiepemenys be
provi ded. Atroglingly, the dpparatys shpwroschenwstically | S t o7 demrevented. Bassettes VTdnd 76y mdnmted on
t r ansf erin El8. Shalgwsiselation of paciaraspsstbanbet el offames 77 and 78 yespediivebh &y pick3and Iplacrigh
a seal i g Adand 3 frem the gier prasessshambersiansh of  t Mechanispegl, which {fi mavahioly beld Xjendcy | -
ofeepdhe mainpianym d2p. Fhismeyente 2pssy o 50 U ndxes: shown|ikiG; 3ang me&ctqaﬂﬂef!ﬁ fr i
Wt h par W@@l“ﬁm DRVEINAIRCasspS, gformed ;¢ | j previded for @6’5&'%‘!“8”
23 and 'FF'Bé'ffe’o‘“%HW chanhers fhermpracthe,r  net

S prOVI

tla WPP gﬁ%ﬂ f@?é"
casse e'gt g'f ? W: ga
ol di ng 2o i%%f?gr{@ @?j‘? o8 mﬁn"%b @%ﬂ@ oiloCord %%cna-

alt hough t cass ,;,seg ert#‘es di d at
Subst ant Saa %nﬁ&%ﬂLaﬁggﬁﬂﬁf&alﬁq d be pymia is%novsnhﬁor@aéaﬁ?;pﬂseﬁdias
in the draw ngs, they may have a s

t inclination been processed

process chanmber 23, it is again fron1th% hori zontal so that the open ends
of the cas- supplied back to the |oad-l1ock 20 via sealing nmenber settes,
showmn in FIGS. 1 and 3 and identified with ref- A The article Is then
returned via sealing nmeans 25 erence nuneral 71, are slightly raised from
closed to the controlled environment 110 and returned to the 45 side 73.
In thIS way, slldlng of the mafers |n the cas- cassettes 75 and 76

o — — - o Y




9 . EP.0 244 950 Bl 10 4 and 5. Arm 83,
as shown in FIG 5, ig fastened to gpogmesesgdownwardl y i mothe verti cal
direction to a posi- second cross arm87, which is nounted to nenber tion

adj acent, Mgﬁﬁéﬂé‘ r?in?i‘G EIL%Q@I q Ch“CKn & dofttward HRSCerﬁc% J?r&ugﬁtaam
sl'i dabl gagy b7, Which f3/nod uum chyde At%he uckdgUUMm
chuck t rgg b&%a béi I&ZIeinﬁhe%kdnd&iQTﬁodgn a t NaGlimanuck dvacuumchuck
deact i vajaad 82/ 87 19 biABHIY/in a Yack@E in momber | ef t ssraea&iete% Aao&dit,ﬁiﬁ w‘éfedri BGdf iR'the
IVbt or 8b8€i1rthe\/\etﬁrebtbﬁ. Mitof 81 dfiles /8 B Bt screwd 5 P Qobilidn@RowhIBPNS dbtied lints ofl ®b bAdcdumnes
N \-0p @ mémbet B thuS BB In teX dveclioh dnds ar moﬂﬂ&%ﬁnkﬂt%ndioﬁﬁ@dth%hﬂﬂﬂie hdatau C K
94. Ar malsa via l estontizere® 91ar bther siitabjbilinkigd t he poshibnBBcshowt IRFIB. T Switificlt Sfakiedusy Bl a
or ot herinthelY tligdotion. | i nkage position 83c shomtuummhdek®. 7, so it is out of
t he way of ThersegueaceYofdhiperationiafpick and place As shown in FIG. 8, a wafer 72 srey beplasd ank
94. The machaniem G isghown iriiGS.i4dhrough 7. I ¥ andl placuym chuck 94 slightly off conterifram [e@enter, a
waf er 73henppweler 12opgligomestandiifitgmechanis®0 | s Aofwrcium ¢hukI4. lismnpgessapo lign theG,
4 10 996%&!!#?’& ﬁ‘ﬂ’t‘i@mﬂﬂ?esq g-&ietd 'W‘GF'W“C ent ercenterpfithe pubstrata with theorpords af vaeumy
72 on al afybstratep.; "‘Pﬁécﬁt‘an'!f%'t% 95 rhuck B Anepripghis [iftiog, table90;includes an

necessa 'g'ta(ﬂ" q° PF' a yppu c"b@fg'ﬁ Qans gorpprising; f%‘r ragial 'VnE'FP“"d
silicon? °°§I[?B‘§’(°g§'f’% \ mg?)bef?f:% 5‘8 $
subst r at8 a" ﬁ "faf"ﬁ"'ﬁ arm huck Y 'E sy |"Flf' '9?' "@ 90
i ncl ude is nven or Y Q}lss by tgﬁacuum yto
r?trt@ A ol any B
9 h dis

hi ne. acPua@']ramstu BHfubk 8R6VaBd, Sthawa 8 Eﬁ m%ﬂﬂﬁi 16. ol bras-
i nc (1de tai7h @ Pibkaguitly Nacubrd B8 Prm B3 iBwW 1 S PrihgXinePI08 hdainst wafedid &na aligni
the 10QriveilhBitohthily itSthe RR@AGMEN vektRallup-ON S ULGHh thdkéhtef dxis ofvdcuulithidtk 84T elnrwabten
FI G 4 akardhiad toS right @itheposition Etjedantelsséttt  C UUMheénibes0Dday Brvgrded/ Rditlly @a lgliye rods
downwar drs atwhich the piicessd waleitis told imartdd{TEhis! 0\2er 14 bif syCamy othersauitbloropérating Znecianisd.-
i n Fl G i¥'shovi byttepositionof the ane 83 shemrLiniphan-s I e nDVsfel 72 mmapnalgalinciude fan dridexing. madioar dietm
chuck 94orateat ¢aseettp @ inFIGL 4 Ache83 is théh drivenc uum Cipotcfir e3emplen tlatispedi 1l It paychie npressady
nmenber s fOURr ip the X\dixectich saasitoplace thevsubstratek S4 o sligy the Hat spat propenix on veguum ohypk 84 so
radi al | yintp aglefotthecassetio. Al gyexainple, kielast, or,  t husthasithewafer isproperlygnagitediiatel chambeni2.
vacuum deReigt oeassejte 7§ e bpen ghespn in FiGS. p‘r nge 1 0Apeerdjegly vacuuighugk 94 boldingavater T2ds1en g

waf er 72nd B Asshowidp FiSofitonee z'?qgssﬂ’l gafpref t arfée‘i %@Wéy QWQ'H @rogpbonenwop ﬁfﬂfq‘l e
cent er axiagbasp '"%’E@J'ﬂtﬁthﬂ?ﬁ*d’ i by § light;sp)

osi ti orfMf}isdiy d“?@?ﬂn 2 ma Pﬁ’é&"?’ﬁﬂ Ier"‘lI t
Pods 75 v“‘"_ 8’§ awﬁmpoﬁ: E :?Bad. QZT%%G 9ay
any ot el gl el &%é’t‘iﬁi évme REA’E‘” @i‘ﬁ‘wr m

sho itlon'of ¢asse in es

near ca h bdlu a on rﬂa& the“ bttﬁ thessq rate
spot 111tnede&ntmy(u Sfocess %- i Nt h@ignSa SLppsk d.@&wé&roﬁ&gtﬁﬂrﬂ %‘amf he
SUbSt rat orliyPprédebddtl vﬁa#%?s rfelnéth uﬂ%&et@ 78pergdy QHM@&WW&UMSIK a&ﬂatﬁ@mbé?r& 932%as
sl ot~ 6vef; el tlafersel o ASbel R Wietove NE | aghbwn B the fhambm life8 in¥ab.E1 SibStrate 72

proper I Yaniufigredessad wared Each Bi88i8 175 dnd.76 tanD S| Otis Afsedints & Ricéss 12didposed MadBushig aZ£ N
I N FI GS. at dny tima Gontafibothipebicesgédyand urprigessad. huck dbfinilighaihbee10/6f aintaliing sscorteolledend
6. As shwafans. itis nbl Scesary thatoee casgatto cantained  Wa f Wronmentthedein. dousing d 24-indudessanrapevtuiel 2.
Pr oper omlyprocessedorafecsant the othercadsettarunpms er4t e cthereit definéribylan upstapding dircuban waiin26. A
casset t ecef@dwaferadex nmark 111 nmay be det er ni tarsealsgven12Bjsgyigvabledn thevertigal diregtipni s
driven to Atsumingithat janprogessestcwales hes dRen as s hriwlwhersin gonfacyyith upstandipg wallf 139, seals
exanpl e, Plaged ip ¢hetupragmpet positignof g‘?&‘é“’ﬂ?- thene ar respireesenvicopment shambey 10fm the pytside
downwar B g3 yil trayetio “'f’él’ft iAFG,Basthownand  he | Y'ﬂ%f'?ﬂe%?'ai@ LIS fable syppert§ %‘i"{d?”tfn

adj acentjﬁ‘?g'@w’é d° 2R t'°aﬁdjﬁ%$§gcgggg%°g Ssi‘%z HHGWIF% ist %VW anre
owh

the | ast X 5, used JISER
fﬁsfﬁtetswn&% s a.%a‘i%?“%"w’ 87 firiz” Koyl o il oo B

once In o e el t°*"g'r‘° 9'"&' el e gty o e

113a di s
?rﬁh o d1

Whl
casset t Grer/thereffms AT 83 thidn'nsbéadn the StRIREHESn 8 &Eén‘fﬂl? mﬂJ &tﬂ.gnse Hr'r eirohﬁ\b t&driy%ﬁroﬁn

i ng onl yio MeOgRERLHhoWRbPEhE alrWTBIL) amh&asset t Gbn §as, as iéldesided to prévektias Mldh Waldbvad
sui tabl e actuating neans 132, as however6 arm 87 traverses to cassette 76
to renmove shown by the phantontlrnes in FIG 7. Substrate 72 an
unprocessed wafer. Each cassette 75 and 76 can is raised into a recess 122
di sposed in a housing 124 at anytinme contain both processed and unprocessed
defining chanber 110 for naintaining a controlled en- wafers. It is not
necessary that one cassette contain vironnent therein. Housing 124

|ncludes an aperture onIy processed mafers and the ot her cassette ‘unpro-

A NS



11 . EP.0 244 950 B1 12 por and

ot her cont am nants as pessi bl efrom bgbugu’m B1now be expl ajoned. FIGS. 15Aand
15B are a schemat- troduced into the main chamber 12. Accordingly, prior

o Emmmmen | tomehesees

interne FLFnev. jeall1 IE ﬁ.SJabne aaVSrtS OWN, jodR afn{ ﬁﬂ%ﬁn&@ém'ﬁo dnfd Infe ¢ a
| ock t ORcapdiae S, RGorPe R RbbEI VR.C i N Gock e s 178 eurﬁ.gx n\pﬁte%.ﬁerwe inhe
vol ume Jaaammi o GOl 122, KEthe me tilbe,a F1CS. FIGS 88, Fo" deSinaté® Sdp6ih ACedes-

open”, vaki138Rspenedthétebylorbmivethe megjat-t her elydats rmre-ut duBighurds Sinpfdgesddd” and
i gnat es mospladitbhambei2200n8é ¢t sifrelen gas R O C €S S'PUdesigiuths "faccesved. Wik refolondsieFIGS.2 2 .
Once dr ybesn ittrodgreding alsanbersi22 forfd suffiaiant panat es "12r o4 cSA el ¥5B)\fhie loperation i axCfolldwe.
FI GS. bdehofitimerapd the cedisting tatmasphereltes bédéd? f or dlranafef anpitéhinoves frem thé Positibr sholvb ik
and 15B,putgad itis pecessarydondjust theprepsyrelincham- | gel  J7IC.1 14 @bA tarile firét intennediate pogition shown
at nos phéaeemag thebib approximates therpregeung 0B oy e At Bindig- 14n &t whish |t receives ainewiwafpnfrom
pur ged, oedtrolledenvisangwnt, H18.afcordinaly, Heblpade s s ur evapyymcugind4. Tomseal-i285is opan af thistime
the firsvve WM&?&P@“H&&W Iy ber 1322"% "t"r\%t""‘NF) Hﬁ}ifeb‘?ﬂ"r‘rﬁq cogtinuefe
pressur d%9 ‘W"'{“H'Eent HP “’Bqﬁ'ﬂ'iz"lﬁf“g"fﬂ?"y i mews;idyl to

cont r ol Ipéifs'%\);‘io ‘ﬁ;lﬂg a Q?P'B@c?as\?g‘%'}ag}ﬁé‘i: '3 g@’ a
128 | Sl 033 and gefrﬁ 4;) aC]E I "E’Et‘@ ﬁ per vacuum
contro th p e 122 dan ert:h ﬁ\dzg%[f ataflrstlo-
envir onrg; M&dSn H
defined JM 188 JnBé(&% eHéfoWe tl?e ' '}a tt int ktzb al%E ﬁ&lUéaﬂoJ‘aS
15, pOSidre? ﬂmﬁ cﬁaﬁnbsh@anséernés G aﬂéhzamd evenh y .a@ﬂae%u@ éu?éﬁ dr Rithe
sedl™ 1286 1PHRANEL Granshet ari 1208 stoln Erghging an Uﬂﬁét%ﬁﬁéﬁﬁﬂsdﬂ’%ﬁ@ﬁan@fer &mf14d ﬁthes to
movabl e v 7l Banskd amRE0 bta® ThawbePAzd 140, it 6l FIB. ) 034E-dcK areH 180 1a€ EhowH RON
the fi r sdightiyBeri thelleVePetnafeOr2, atdfafde Vbl UM der8] 16AM) nolwirétatesli@0° #bEt Bhgitubifeh axis
opened atichricves vbitidallg Oivardsh thatvaduom chivickd 026l- | 18z jehurplicitdithe ahprg2ossad waferait thé betst

| 0- vacusmengage weferl 722and i ramaye dtdroanvatduen t r anstbe andtheprdcéssed waféribeld by secandfengagt
hor i zontchlick9#t.akternativély, sacuem ginch@4 mapbédl-G.  endngmens atra sdebdd movgalieepasitien widch bas 72
f or r endeweddo iower instead) thus drbppingwafeAT2 antel s  poi aiready deam-réroaykd fPdn the load-lgek 20194 top.

| ocat i orfrapgfer@rm #40om chanber 122. See FI GS. Transfepaim140 returps to pgsitionHeshewndn FIG.
vertical pF8nt2 shewpthe aperglionebimapienamaidl o 3¢ hel4mpdibe pracpssed wafgrss noy remeueddy transm

140 is s‘hé‘\ﬂﬂefé’ﬁ?& G2 BFPP%“"M tﬁh@“FfS’ cI os e %d“’c%‘&ﬁ%’f‘éﬂ:"éﬂ%@@d feijvRed &g o
waf er 72m-03pd %Wfﬁfb Teapgh 1the intermed; ol;qscghwirhat FIG
or

Load- | ocd¥¥oi@ 6 1 7 "%1’ beI OWAf h? Pe ,
once in 1 A [err]® |
Mgf e é'%} f’?ﬂm
moves vepd ° a% 'm C’Flu "f? a Ay ; th:ﬁx '
unproces r@&h FI é&ef th foQ
tom and rBfePErﬁﬁi@ & Strdi 1&econd &Q&lﬁ& o 48 shéwnif 18
vacuum @e 145 héan Hﬁﬁo@&i at a |SEReR mm?é b&ﬁ%h&thé‘.{bo
%ﬁo‘mﬂeﬁdﬁ Ja%rchhé?@ 4182 Gaculy Gt RP1 NG Wakedo that th ¥ntdty WRehAPERY cktlﬁﬁﬁd-lock
ed hydsmbia8 al recEsed %ﬁiﬁv@ﬂwﬂ@ alsqudre t I aNS{re@radigldhlock 20 can retrieve a processed

Tr ansf er coffigitaichleading tdavaculif sqifed) dsishomD S hoVWaférfrorTlofe-lofk 2G: Ont@a by witér has
oper at i OThe plirpdse afteansfer anh M401sH0 rec@l®® unfird- and t een pligageaitfyanb lo@fledk amd 160) Wad-lock
renoved deyded avafors fram gpcaudri ehucid®t endldelived G 12 ars 180 pisqis ini eethird) plartelparatiel &nthé Erst

f er ar m ther@toioad-fobicanm 160anE taBversaly fo yeceizend 45 et planaechintersloghwise 90P(s alvodn indRG] 15AfgK

ar m 160. progessad Wasers fspmipaddiockiarn 160 lard deliverr nedi Arcerdingly 8 plocasied WRMr and ap hepragessed

FI G pi Vviberaislvecuns ghici 4. Jhe mrpooqrof load-pdy and waferanowgispased uppathe)two vapuwmehweks he
pr ocesse¥m™A8§ &to supply wafers tube Rresesepd 9r“‘°l43 o é°aft'!°é.‘ 3’![‘3“50 FophovRin|Fig 1§04): Laadg
and t he %@kéfat'?'h%’ Qf&%%@ﬂ 1353"5'3“ Birieves at  alogkAR % 18%&@#@6%&6? &
133 for %‘b“@?s&? Hdpiiv- 355 hayq in El"‘e B(h), ed wafer

"“tﬁli’% b!,g R feges the 16

aC_( I)oa |r¢I:Fh n :éenfﬁ ggﬁa% Ef%}?oﬁ fa grrEzs'?tha sé{ie gz[%r elon Itu ina axi vo;qg]
devi ce, and x ﬁ; om
the Ioad%: ook afi 100 e 1oane shout 96’“&? iﬁé"t
Load- | o "aeaaw@s own i F G 1 uﬁ&a Pk epeanp

section 14%:&%% ﬁ@@ﬁsdand 168} @hrel oBérk armﬂnﬁ@ar&% iR362 RS s shdwh@l stddPiBB().
[err] dogin ofitiaRéfé aiin 140GHAIBAIBAKGKS 16041 VaC ULba-foak&rns16d fidots &dut poBdint fe3tgoet
the enpty vacuum chuck of |oad-1ock may conprise a recessed groove having a

square arm 160 facing |oad-Iock 20 cah retrieve a processed
configuration | eading to a vacuum source, as shown. waferfrom | oad-I| ock
20. Once a processed wafer has The purpose of transfer arm 140 is to
recei ve unpro- been engaged by the |oad-1ock arm 160, | oad-|ock cessed
waf ers from vacuum chuck 94 and deliver arm 160 pivots In a third pl ane
-paraIIeI to the flrst then1to Ioad Iock arn1160 and conversely to receive

o o o o 1 o~ N 1 e -



13 . EP.0 244 950 Bl 14 countercl ockw se as
shown at step 15B(j), 1@nd then shapedz4wusbes 220 and al | gw ring- shaped
menber rotates [err] about pivot point 167 as shown at 158( k), 222 to be

; Sﬁggp'deg ol wﬁ-pa‘?gte@ R <0\ hloobrR A %.ﬁ,wﬁéﬁeﬂm:,

thS rrad
Load- Io ¢ (,é d r .gi.s dteridl 2
hi gh term&na&k%e %hmeu.nafaﬁap .nwarf er Irs%arés .lnr%paﬁ Fat ic e

15B(1.) hfcwafer Psertel infdlcheiiber 123t stdp8B() AT 222 g thdd Bhd i mazes.mrabb& ailbe in-
begun. Toegunsfransfer i 146 Bad) @Sthe indbntifié; e AN | NGdlate@ from the kmainédl of thekipbdritEs. This al-
r emai Ndegagéiia hAdweunpiofedsediwater ad §Hown af stepgaged l6wsiusubsirate PO bépépekibiassd, fdFexamOWN
at st ep 15B(k), aeiimstunpracsksst waterdsdapasiteppanper | y il ®espuftaingardetchindbiera)ionsand t he
unpr oc e stheedpperafaguum chuclegfdeadiicekl amp 460 aspi e, f or Ostpruring-shapadymemizbr 220Cdan mgve per-
oper at i chewnat 168()spieningshm@pnanatusita thdbegifii- | gad- eodidulagly tothe Glanesa the index pla@ 16 with re-
ri ng- shayradf theevole whizhk i thecsamergathat piown inshown  apect todiiex plate A% and indendpgtshaped mem-
appar at U4G{18ABRe be | n- 10 pendicul arly tkerZZ3eanmoyenerpendiquigtly withaespectip otite

15 wit h r eAccaidingy. dpad-jopipare 169 W‘%P'&ﬂfh s t he”§'&97€‘a59§ mpefber 2204A 19 the respective t o
| ndex p|c.rﬂn a ersaﬂgj wphﬁ(eqan 4 The operatlon afsprmgs 208
ber 222 L?F gg e 1oe zwﬂwa 1 beiow. Ring

| oad- Ioc Zn d{hp provision,, . | it yz
;engg'x gfr%%zou 'a él I%I&Eﬁﬂ;ﬁ& tr ansby al 0 u_des ural? %su 8

| oad- | 00'1< Rl rewéf%e &24 P % e o i e e"grﬁg? Al
bel, ow. hQs ioh ﬁﬂelﬁgﬂa A€ sh un@ﬁ' Codk 'afty ' on

ot o paoad tectBd & nbBth i3 D, oo o o868 sl 3
one nechihliaspattefing statb 20 dad ek st boiR- 2 baC&ﬁrufgsrevsée@rzsaanoﬁxmﬁgmyehaza’er-hdpsh a
m Nni mum cged difronBplariel dBFcedy8hbrahp MiCatediab27n and| emémibeli241 hvirgl 4 bt 2444 .andd Behtral Ager-
al so i ncdnddpsitedingatatisnad2iincludéla adiPplandldeC € 8 € CiumdIthbréififor REENGRscvsd o2 lother fastener
strate Svmigenenty iddisatetlas47238 whithis silnilaice ©ngapeditiasheltothe chahnblshaped dpmber 241 is
sect i onafontplaedefice2n Chamipat2aetied bpédhamy ot at addetainingméanbeg24awhich cénde kotatell so that
devi ces ttitivesi4ahd Wirsluddsindexplategensrdllpin- | i nesit &Fends intofthe-4réd ocupigdhy thecpariphecal
mount ed disated et1§-whigh is shawminigsenter datailtin BI6. | s t atdaeofisuhstraleT2 dpes itis nobitionedingide innek
st ati on Z8oindexglateriyas showniin FIG 28y is drivemby  j3p FIng222. Olanpalrghapad membsr 241ig fagtened in
sput t er i Yords gndihasfoyr positiopssepch efaRickis pioy on 202 #19t247, ghgysloh "E@W'é@'?éﬂs‘l"ﬂ'ﬁl%de
a roughl °EH’§P1 ﬁéP“EFF&rH@'ﬂ‘"Q:FQYB%&s showp it - pl olfie Peskion ?,fé‘ ?T@Fhlth“ﬂr?ﬂ?ﬂ?éf"@ﬁ‘
27 merrb@? H'é@'f; - a S|P 41 d a cent® 21 %g E’ 42. The
station zbg?f&f’tf 2 ég 0 t‘Ei‘F'E-J“"[ 7 10; grann rs

ok L g; e

en-

27. Cha

rotated ﬁethk'a m%e .i ”C' ud \ reﬂseéh‘a&@l id un
extgmnds Jowa gorten ar:mmm n.r. 8. P&h1 Py nﬁbe\ﬂ:b @s%t.ma&tmlmwrs dtﬁoth

| N240ingek!pfie ZAMcRiiés foup cifclibr cuto@lg agy of S Ughak therb &, sifide 18HATEK brin 166is frovidels wined
i nsi de | (88&¥16.26), ofWhici ke B bidtwRin ElG. 2404plsrh OWN | fivo bpgosedfcuurh Shutisi 182 As éigwn i3 BIGS.
ring 22 2alityCef aabs 202, Sinapativelyrthndap tire Dfolideds T ast 20und 24, ohanmdl-elfapddinenider 244 dispased
posi t i onshichexiei ioth thetuuott 208. Aplwality dfiast 0t 246, thitithe sibio241idi thg memberi isl gehefally
adj ust neshiapedffiat/speings 208, tillustzativaliothiee,zreeath ol 4di ngjignkbd\tangentially withdnmer ring 222 lwhen sub-
posi t i ontachied towesbectivedads of tih tehsi2i2- At thegad] nem stigteci@tisselanthed i place. ceordingly miember
ber 241 ¢f¢hesprings 205ifartheat from tabis 203, dnattachner 24245ispisposplsodhatit extendsoverthegdgeletthe
oper at i onens® madado EpyRif whighextepdfmmanouter 1 5 | nSl@?tEFPﬂélaU‘bﬁ\'h?S@terﬁhﬁ'Eﬂy betv@e-m-

to 242.
ni n&a raull-

with ref@'ﬂéhﬂ?édiee"“FF‘eSbefizP 4%‘?"!9[1'9‘??"2‘8‘ t he bfH240 0k fing 223 gnd Qﬂg’@&‘

of | ongli’ﬁEﬁdﬁH Iy ipaide, | 40 n ﬁ%‘i"laﬂe"@f's FQE.‘°" t °f the
descri be °"228 ' F‘B?hz%ckl ’°a°h°s
strate h 'fﬂ‘ 5'" he sea h :g

devi ce ua C aﬁ{ﬁ '%{g %@ agn e ‘?Jts to
FI G ex%% iﬂﬁs I{a [-s { n%Hl chuck 1 2
oper at i o&h len Ghkin E nga&
shown, | 2gkhdiekedin 0&9235 TIHO&Jtan“ 0 Gl |hd1 gﬁnth iheséﬂs(?‘éﬂa'im
FIG  40merhiefe<angsbe re‘&ss%@ 44 A Guigdlg- ' 00 NBiZRRI-sha 8ne?ﬁbe i1 "Ondé vackiithl €iuck

pl ate 24 incl udes four circul ar cutouts 200 endst her eof , since

| oad-1 ockarm 160 is provided with (See = Xel 28), ofwhich one is shown in
FIG 24. Aplur- two opposed vacuum chucks 162. As shown in FIGS. ality of
tabs 202, illustratively three, are provided 20 and 24, channel - shaped
menber 241 is disposed which extend into the cutout 200. A plurality of
arc- so that the slot 241a in the menber |Is generally shaped flat springs
.208 |IIustrat|ver three ~are at- 45 allgned tangentlally mnth |nner

. Y. Y. o o o I NN PN



15 . EP.0 244 950 B1 16 162 has engaged wafer
72 and rods 168 are ergaged 320 of ggpasggwsoshal f 14. An Gging seal 321 may
be In the slot 24l1a in channel menber 241, servo nmech- provrded on portion

reat- nrsm ct s
168 [ er I Laéénga &gﬁa Iiaﬁa r [ ng]%gg ;on Ha%i e?jta mQy own
envi 1 S“@R{M o e H&ﬁgﬁﬂr 41 pa 'e?i?a'm A t?'c' ﬁﬁgn kick e 'grﬁ&

n ih Ac! 2€1n't 5%li | reh ining'the envi oad-lock
di SpOsetnQiGite patﬁso tha“ﬂtﬁtnb‘idﬂge?glsﬁ'sgdaovgr?’ SO REHS30 or @b cifbors of eabh & tile €
edge~ of ¢ b bosubstrétd 72 IR tHe iftstrdtddiibbdlt €d er*dmdpmoessmgteerrma&oczzssmeoraﬁéﬁhhpns
21, 22, rRynt, 4ied S&tuirigOflenibeRN238E proliBédEe S € Grhidin dhembER UdhireS128, Wduplddo &Y iAnek pbd
mai n chaughﬁu eqURiisteilly draund rikg)mprhiel 2220ar@in | NN afon Pralp-shaAPIGREbEG04 isla Silppdit therber
around raceoggingtyrihee iGtRiAg amiahiockingomembiersC Up- S G2 ehichisandvetile aldhd wittscup-sitapgimeniber
menber ci66 enegironigédy Therdfore @ll theee lmemberadb U Td 0 C304 fogrovidesnppost for SibEiratd i2Because sub-
novabl e zsé rotatpd ewtiof the wqy-at the pamb timenAneerd-166 arstrale(7@ \s elddirmiy byeringfsbaped maiber 228 ce
nmenber s idghssubstiate 72 g@vbergmopedby vatunseugior t f orwhith issttachedito fi-shined member 220tyia flak e
rotated &t of the way at the same time. ActpOn98224, substmte727@n movetengversply i v

by ring- shW R S¥ptimte 72 s poing '"°’Sﬂﬂ'!9§'t rat e Heplgngdn which i %FHEUEH’H"“*
chuck vgr; &,45“9 ng%dgg‘l"ﬂgﬁéﬂmf’ d e rf%@;"tgt%g’g\?l"ﬁ'e? mam belg?m;t‘:)“: mwga;s
springs ansver Afou

bei ng pl“é%éd’t B, e ne | n whic % :? ny ""4h° ?xm_
anount %u 3‘:‘\3 I d ld rs 1 §§ gﬁe thel d-l front-
R t‘%
to\t-"he I'duldl ¢ clﬁr@@iﬁﬁtal $GiE ﬁ'srﬁara ion 262 and '9%

72, N tdifafioRd BAdIR heDBh to\iBhrbsd 62 |§90'\l‘abbb$r¢éhﬁ&kh‘4@2&loa&%@<¥nﬁﬁéb'&&n

bodi MeNt a cehfriNdpRFture 268 As@hdwnﬁm@m |oaa-ea@ I 0S€ REMMbVE inCdhbs foad-BEK Boor| 25 Yhall HB6h
t hr oughadii 1601 rotPR dispoded difa shaff268/isb that Ut I Gplefiad,/ta enghfie dr Fefbaterutlbdtrate landstb REK ON
20, f r ongithertohe ofl thiwraBiumOshuck§ee2asam batyr, they a C U U Narahlbdklsscudr@inenibers 2880and thai® secfire ane
menber 3ada-lock spEtion/ 20] el diedutsded with trespetitoces f Omleqdeisatatrate 22.vacuum supply |ines
260. TheFliad8AaidB he va- heating the enteri n¥its tesmecttaFiGS./Pand 2Haadrock dooF285,
18. cuum cReeferablyvatuynhebeck 162:¢omplises a fishr essi io act@Red byracsuitableingechanipm|J@ via a shaft
per f or merenibpr 1628 whithleagagpscthe subdrateddendas w0 | Waspbotehiumdupladito the dpor 2B at18h) Mecha-
depr essi ¥pond permembar 162HMembere 1f2aprd G2 s  162niem 19 may GOmMRGRG o8+ Hinatey (S‘"‘@a seaarack
c e ntral *H?)@?"P'&‘F ‘éﬂ 2@3 sP"l&S “"S'P‘I’Eﬂﬁ/f‘reqc M""‘F’F EE 2 1 ‘P’G&HWP'B gigor W‘WPH'P

ad- 1 od mp'd: 1% “da"ast'i' ?93?5‘8“ o)

t:,i aPF

that 251 25 ét?""“? °E' P°"f°81‘ E’atg"e a su Ramusig eE; grvol
of the v re og;(e erl;_, é@o nd
iﬂ‘éitfei"” ﬁ qw te Tl o > ’a‘é Snn

respect Qoe itiort: F ¥ Q "°°’24;£oor 25 :E&b?'%o b"’" °d"'“"a' gz:

CO&' S€{5réta HIJ :ﬁJunted rﬁch%E.BéH‘i xsya,aﬁ.w ﬁ:@b&amarrl Mirérm@m% i mg on
154 Randb 1 £4hd 8.9 $Rcwn i e §u| Pafd ! e 72 ﬁadma side 3Fthe ib&BIodk d66H Shte Yhe pres-
mount ed feéht-pibie ddAeY 225t 13dd-1ddR letatidle 20 ey S €CONSirdshavabeditaiiafiied, tibidad-Idukddardas be
162a andcokiprde a Mbtoimorligydidalically @R Tair iabtGated®. 0. , Gpehddl 4nd vabllny EHCIOIBR.6f Idad-foék dtinA60
coupl ed meénber30D In@inta16 supfortBBBiTRS shbft3a2 Whi C heaplenter tiefloat-Idakirb@dth & pick Gp @rirelease
hydr aul | ef memberi300eis mounteddo arfirstisealinglioéhabet O 450 Vihe $ubstrate2y dopdnding upomehekher a processAS
shown i N30l S@linglmerphed 3043prefefably apmmisestals of ddbQibstratenia beind teowwed pr e piprocess6® a
t 0 conf osumshaped member &rd abeliowe AB6 manbe ptoi on | seibstratesinsrsied Thisdsrishown\io [AGrel8pAsine
of the svidedtaptestdhaft30g exdengingbefweensupport 35  1showh indi®.t 19esniings:208 Bdick] equplaiindgx

t he | oadmemhek308@pdeup-s member 804a0d alsq o\ t oplste tzand pyterging 220gallow rig-shaped mem-
ingly, olewvidessplise Cupshgpetmemberand indydes,t g fPQSﬁ?‘h‘HT’ W“%‘H?)\'/'!Be’ T“l%f’azF ék bstrata ¥2 on

20 to th f"Flis 9 ‘ﬁdlsB??Bd ?"B\‘,'ﬂyaf?ﬂ door25
ohep P .‘L? showsss% @ ‘R"

at rmsphe b%@ ?HS‘E?
X T
igosrr:g?//v %'& %) r% gaul 0! ttﬁ; be equaf=h zed f'g

t Npr SU
Lgtn?ﬁﬁrbl& y ‘Zﬁ j%d ?needi’ér &?mras tra ,tsb @ﬂa:of
v d'
FIGS. 17 iﬂﬂ&%ﬁ surfh DE a far tﬁn rtgl unﬂ rp%ﬁl: (T\Oa’t

front-plane device 27 at | oad-1 ocC statlon 20 nay sures have been
equal i zed, the |oad-1ock door can be conprise a motor or hydraulically or
air actuated opened, and vacuum chuck 162 of |oad-lock arm 160 nmenber 300
nmounted to support 308. The shaft 302 can enter the | oad-lock area 330 to
pi ck up or release of nmenber 300 is nounted to a first sealing nenber 45
the substrate 72, dependi ng upon whet her a process- 304. Sealing nenber 304
preferably conprises a ed substrate |s belng reaned or an unprocessed

o ~ N~




17 . EP.0 244 950 B1 18 shown) and then by

vacuum punp 40d. The yacuum stratgpi’mgbe provi ded i{4 area 371 and
al so near level Is equalized with the level in vol ume 12a and t he

b d h
encer 2 tggj% T e R
away fr Q n' fdAtp! adﬂf %&m pen pliifior8 | fhrSdbtls, Further-
i ndi cat fronfring-dkkpbd e?ﬁomv Hﬁ-cat ' Orin m:%gdy\fﬁ'rmﬁtezk trﬁgdzm

5  bi asRetioRbetnesRotived RRb 340! t a0e, ang SUiRiag dt sdveSaltadlevaitsgeldnk Sipp&reib 2220
MeaRS are SinMreddiRg Méans aeldmPlbyed Gt eadRdl | S |0n 322 B in@ltdd M the Yost 6RRE apParathid sy
appar at e diher ktano21) 22 armf 23ité Béldte theé maid2 and inkdiafing detests 2842 t he nai n

i nsul at ichgmidetohinies122 Fém tieheaine defininl thee 12a f r Eopiobeds unionnity, fok@kanipleligr dnkférm
For pr oqedisularsiafiot i RIGS. 177 @nd &6 dikgéompo-f Or U rstdpooverape kit dlactrbreagneatic atmagmat adsem-

FI GS. 1'heatntiavbdeerl prindded aitiplike referbrep synv enagealy e mheks prodiad orethe bedk-plzagmen-
assenm rbelafas sthtion 80 reistatipn 22\ withdhe expaption| | ke rhefsaf spultesingstations 2p@nd 24, §s Bowira Theay
be pr oviteRsthegmference nwnetels fordike aleady infrer] s f orpurppsetaf ansertdy Tfalls ttpmvide subsiantially t h

t he excéty@qdoﬂemea@@ Hatior; B taree sWitht | ons upforgyrien @sentasnsshmmthem@t@qqa?
the ref @H%@'ﬁ’ffﬁ’e'PetPghf’Wblnqu 1<7é>' ‘f"ﬁ%t'd mt'?etﬁfe" @%ﬂbﬁeg'@ﬁﬂr’ titiedeg: | s
to pr ov@d%m 'rf’t':fl':’é ;;'e tﬁ H éhe 03{ {sPRligatian SeRplt H°
uni form substr ex e §
ShO\Nn l r{sﬂ tﬁsa gg mem nCEShO {i Iac I'O;ng '%93{/2%4 °p°’

L De el O o

es
SeC 1on 4 vﬂh?cﬁ ls]sﬁmlhlrtoﬂnﬁpla& delicd7 \ﬁatlons S @M rbsflie y%upl% byf ?scb ﬁ“ﬁmdex
devi ce %4 apP£dincluddBimiles evicts 3754k 8. Gdndry t he pifies, Rémbél 528 ssproﬂﬁmﬁys
t o di splaig, GleMBHTBEY is thdfed towardlslitrats ¥2 IRRIVAJES Vit ubstatd, 72 mout aadagtnb @he/\sUbbtratf
chanber dyiinbr reéinifytilg 22Swhich isdishein baterTO AL Bghile &t tifesaR@tithe dilbwigy mefmber 30Bitdkear
support ringerlvis aatlspringd. 424' nddietdntd 234', Beat | ON a38ind Fing-Bi@ipsd mBmbe? R207 Which B2t | S
resi | i erduteyringbelng fixed td indexipiatet18 éia fidt aringspr i N Sbebiis @fainst chambest hdlB16, thbrsby sealihh uale s
a back- #0&nrepd deiug engaged by’ sealingi pleinbey 304'. t 0 O L350 franyolumatilar O-fittBeals It iapdh321n
47, whi c3ince statinn/22 inay be aspitasing stalonvstatianevi ce @gproviRledfor ragintainingamprepérseal. According-
r esi | i erR2may include  rerhoyaplefcathade auppe ber)8'30 t dy.ithrjeputtering operptiorBcannow ibe @eridrmed ar
devi ces @8%cayprd7dmounted fgaenifold 42 de whichs tarye nh e ragsin®g subsiste Ejmehampar yolume,3Ha without
proxi m t “d‘P‘* 72 g pigiac via sdnly 374, for MBI t owar W@NtaIBaling the mein yolype 13a orgpritaminating
subst ratsm her sut "P Hfﬂﬂt'g 'ﬂ%‘?ﬁ tlj V‘t‘l‘T@BﬁS‘B‘st rat e““bS h?"ﬁ'ﬂ%ﬂ“z? &t %ﬁz?liol‘l%t?ﬁ %‘PB“E"&’F"
whi ch |

&rt’és
to bear T@:P% &Pé Ygouum
ri ng- Sha emate a g‘sexa mpl.Iaummum is ei 1(5;e-n OUt E%?X@ ndt eprtz?p ate
5 via fl r@go he Zh P08
and bei um 125, b -Ia canbe

O r\IF?g Sé?.a r% o, a?J& e Iya 'tﬁ@lﬁs tnﬂ'd Ol 22tV oo n@aﬂbﬂﬁnﬂn‘ &&ilﬁl{ ithOrkhg-
ON R if coleRdigOARSIA4E85055Pdnd [UBLAL BEY 2 PT Ofigle matiber 220Cn@ kiistidls 720 fespadtively,

I ncl ude 3" @ppicatidh € serfal NGsse VRSO afeTher  thetéby aliowing tHahdexiktd A5td dite the proc-

oper at i T/005680) Eudighdd tqtRe dseigrive of tifigbpicay er 3 7ébsétiwaik BZto the nem Btation) d 42, to

whi ch a tioASand referéica 3 made ihdrdtarfor defalisi As chanber F@tm@ﬁ&uﬂéd&m%emwbwmk

372 i s adhbwndisHGY18acatholterduppol émbdraTO igatan|ab €. station2d af therpeesent invénktien takeh alorginesTe

12a or dechbdini deor 431@ndls hinged at38Qtabsuppaf f i Xi NtP-19ed FIG. 2 Orysdeniarvacunm pope 32 -and

any ot hestuttare|agh capied To chap@er Halfidét Greingsput t emanifgld 42 areishawn at/Be AoUdHef BiBFigure.

(appl i ceaeple 373 @erpravided fapsealing manifeld ¥ kp has HRaskiplanadeyiesrdd dncluding adtyaton 34dHiealeo | n

07/ 095 10@7‘“"’9&?51 Aeqgrdingly.apress.carh lﬁefbf t hi show "F'%‘éﬁw dewsoftmafmeqectmpfm

350 can ta mgpifald 42 and tathe g & bPgw gms |2§%§f°ah<t‘j'§efﬁ|sapwn
expend °§*2'VaFRJI" F’WOY"H'%‘?‘”‘!{HEF once 'PPé P" H%F“E?Egé F‘%Ej
for exa pf°°|$
| r‘:% it pump
the pr essu er ?s gll'::.?2 t h ﬁépﬁﬁg :§ erv amber350
equal i 56 ara .o’t\ o db%,% gg 0
f
can be agy E ar e dén%b‘dd%ﬁ' er%"d' ain ha:ﬁﬂa}’r% 16"5&ck0
Eggigzwggip&rdmﬁg@gé%%grﬁéZ J;ngﬁ(‘jmsubst ra'? pe'é}{?aZ rgrg‘%gct | veI Y, 43 $8oti oator
(application Serial Nos. 07/095100 and? ther eby allowi ng the index

plate 15 to rotate the proc- 07/095560), assigned to the assignee of this
applica- essed wafer 72 to the next station. tion, and reference is nade
thereto for details. As FIG 19 Is a nore detail ed cross-sectional view of
shown In FIG 18, cathode support nenber 370 is at- 45 station 22 of the
pr esent |nvent|on taken al ong I|nes tached to a door 431 and |s hlnged at

NSNS 2 o o A~ Y 1 o~ ”~ ~ o



19 . EP 0 244 950 Bl 20 devices 390 which are
fed via wire conductiers 392. proepdedse80B127 and shown20n sectional view
in FIGS. Electric heaters 390 may be necessary in certain in- 17 and 18 to

| ock AR50 B Vé?éfe&%ua el conudidrdsdaher . V16 3t 459 B dhévin ih secibdivie®th Fies. heat
the sUhaidc Abdterd J00lnfly bEh?ofﬁ% #Eeﬂﬂ#ﬁ- 380 aﬁié?-%@@%bk@.&m&éﬂﬁaﬁeh @dnd 36 Bgetivani -

an optdiRtHEWwh&a T Rldasirtd t8 hdaPihe SUbGrdd2ltd CUl ar Fihehgss 38D Qo ed€hur the Bight Sitiéxhan® N
sect i YpSophirium Bédparatiredsr the pdiicardr Prode8d) Car I foRxlobhs bf stafiGhCliettions 21| 22/and 28 momntedal so
be neaRrg camidd out. AdUitidhy iReray Bisd be nbbest 0 be  @phamtdr halfd6 tods apenbd; for xamplederrear y

t 0 COGdaryltaedol PhokipRndTmernir 322 Gndomeimbsenher - placemeritiofiargate Bt statibnst22 agd:2% A slation

st at i 308’ t@Maiatain ths Sampératussidf amstBidi?2at® nai ntieoria showe at4dhfeeexample.dn iG. 1§ ardHiG.at e
72 at desired tepperatures Acaardingly A@dling fines 384 anp| e 25. Suitaple BckingSembers 429can he@rovideddor

t enperant @9Smay/hepmvidedfol passing@codlin fl¢|¢ nes 39’4'““9253'1080?'!95!3#'@313%‘#9 inpesiteer s
429 cthrotgh therbeek:-nigne devise. &nehoywl’ 9 petopr 5@ a%ﬂ‘%ﬁta 22 4%? 9 °ﬁ 0de| i d

| ocki rﬂ%e ghields 400 andcA0R) whieh app (!’G"@?‘h on doGF%‘afgﬁt ?IPPe" the
back- pihigidieg reialningsing 282's3ealing Hog£2P' 40 nog- egin b
door Ma%l“?ﬂ‘ ’E%lf’?fbd’é’ %l?sé‘a “@'Ftdg 400 33 é’vrﬁ ?or
and 121G qs %5&%; "% 2379 | ﬂ,q,o .ﬁi&l gy
e B em'f%s' aneoft ﬁ%&h ds%n.oﬁ f dise
j b ti
%52 B b%é%ﬂﬂ{hhl y bol tlsghéiwdll&ﬂ, aEEH%wﬁﬂ‘Ffdo%? fél;;boﬂﬁg&lﬁt i on

rray be =Y [

as)g edb backplaridl iéikbeS 34t HakE | OCKipRGide at iaestamer NMeMbers. FIGS. 22
and 23 um% 49 al dRhauin i e pRdfit (%onzo 5 In kid férbRing bpedmitation, @b ineition haeent
stati O\F)ith%&bs&r&eWS&%gséﬁleMﬁbmw ack- plbastedes@Biewithialerengar tb @rspédfic exerahi ng
st at i oy mordt6warddharhilsbr Wail1§..As ShodAinlFIBIE3, and apey enibbdimendtiisredf. i Nt 0 cl ose
Pr oXi Nigriygs\@08’ Have béef tisftted bythelfetedxeriiat ed cover is not provided. Al so,
becaussy mémtier 00W aghinsyringmiember 2209 O2idg' . FI G 23 shows ring 220' after it has
i S t hesdaadt land R214 seah bvare 12a filsinQolud8, epfo dd@imsneed be been’ engaged by
back- psmnapmwn%'rallmwrshgmementOfﬂNpr ovided at that station. plane nenber
326' | membes22254nd\arcordingly] sybstrats 7ax4tthire-y 20 1- wperﬁtysmme 'Eﬂ‘h fgr é%?lf'?'% Ybn,
t he i nerepitty drg 229 thup prevestilgsdamagecto pYo- Spr | ngsb%“a Fongigcabory:

been detee 12ydan wcﬁla?wberrﬁ?é qPB‘esa.'"tgpem fic have

chanbeF'MlIPPx'Mythﬁ@ ’l‘f’g & B ary Iegnb |ax| %/a::l S%:{‘jmﬁy

ﬁgﬁbe?%ga?:??‘a e %‘2 mnnsafﬁt?rr 21“5”68 Rhog s ko ok

d ai mso rq!' . :E"e fﬁvxg_l i ght m) s( -,51 Q%‘}a er 222 and

actcor ldf %ﬁ %ﬁ, io ,é & pa;z U§1d ﬁHag.ﬁ@Miéﬂﬂ(ﬁe)\aB&ﬂS%dgbd(e

artic Gh vid us *hr evegily g Gad I Riing armQggoyeen
t43 fg'z@d.%gn §st<i€%'1é?x 4 '&gﬁﬁ' on str afigplabed éMih@Bai@:g udiaR e (167)fips

afirst h@Q@Ebﬂé?g

326"  CeHgRiord, thb Qanous fastdnél@) foreRaTRYid, Sdréwd:  C| 0Se  fdidHrsdds)(163 SlichWhit Ipivoting of said
414 which fasten! shigid 14021 vaad didhe MeBardi Ng  ar mofghtodinally) extending @it (180) cavsds 24d

show f ys¢, heheralglandi prévided eitheewithGidlds withng 46 | Onendiatiaiichaskid angaging ridans (162)arelis-

| ONgi t dfiliedwnt holeb braheimber tgwWhit thagstefas- each of pashdtosipfine e aicyate pethat | ons.

ext endiened ia provideliiith vints 416. Suchaentlor &rili n a first Feharaglgisapindiatf | ui d cool i ng

| i nes Zeli(headn preinecessanyin daier thatlpeckets gbavut a first asdidapparsos is pdapled foe pxchangips

sai d t ootdbe trhppeth bereath thefastegers duringiassemn t he ar mcessedt(Rlwith inprocessad Pl Hﬁf?’rl'é?

axi s ( 2B:7yhichs might etherwise Tates opetpminale theool4f ng | F"H@%s 3?"(3"@%%?9?

engagi RypckRiedyslumes2) di sposed at an 25 at 437;10 Gare y
be provi d@ds“i"\'{" "bH'G ‘l'ﬁ‘”"g&l 'B“ef('} ?'13831; nally e éﬁ %3 of
t ar get mgmber L2 °rs°°°

itu r 5 t@D)ef-
'causes , er?era arehf)?dgvg ded ei tlfgg{st,xgq, &t,gﬁ:ﬁ,i%ma
whi ch Sa' gﬂ&uﬂ%@ﬂ%ftﬁéltﬁgn\hu ?d'pﬁra-d' s- dri ltllarﬁgsé(@é%onbﬂl:ﬁﬁn &Nd trassfer of a sec-
menber tt@svgﬂ %aﬁ‘ TIY Rér@Bayout oiBRk 200 AT I Ne oAdarfiie b said Bédold lodatidhaelsaidTirst
provi dedq, 2lahd23\uaaihe vatidés pug Dshé@RingreOr dri | - ocation by & babinatichrof Gettbniimsald it :
| ed heardﬁs SHo®n RS 26, 3hambefha® 181@ hingdddd pocket pland armi rotation about ssidilatigitudipalraais us
i s adaphasbef 1k 1240126, BYitad @ ldtRihg deeicésapped bengwrh the fasteners during
assem processed (P) with unprocess (U wafer-like bly, which m ght
otherwi se later contam nate the 45 articles, and transferring said
articles between evacuated vol unes. sai d
first location (D) and said second | ocation As shown in the draw ngs, inner
ri ng- shaped (20), said second location (20) being in a plane nenber
222' remains in contact with substrate 72 per pendi cul ar to the plane
of the first location; during the performance of each process step, thus

Fur - to e?{ neo
| dunadie %?%P@*a h 2) belng roar
Longi i 3m ﬁa ,x”% i Vgs.ga?a aﬁ, ££
shi el d ng'd | ong



L L M $

19 devices 390 which are felf via wiré Gondtitbrs 302, provided at 427 and shoWa inb@btiofidP Giewsil ©1G8hi ch
are f edgdid ndhtbrs 300ARHY 6 hétbssary IroertalPinOVi ded17eind 463 locithlaritaphaives 12 aneH togather.

Vi eW i Nginbéswherbit Rebdiredto RGhe substritdr2timy be Remerhmgss)ssd sllowesdhaf the right side méniand
18 to | gcdptimiia Eaperaturl fucthe psiticalatipradess 0get hfsld.docr afistation sedtionsc21] 22 and2Xhaminted d

t 0 heat being@arfietaut Aditonally, itinaay albeibe feess- hi 519 et cBalidertialf thio becrenast fot éxampie, fpnte-
Si‘de Nogsry to@bol Ofdkiphanermbmbey 3261 bnd merfber t he  plagetnint of targetp atstations 22 fing| 23. Atabior; of
st at i onacatyg taiotais thd tempadtusafisbratayzated bei dagrisshowh &td3tolorexpmrk. inFih 48 and FIG ¢
may al Sdesio® terapeeture. Acgordinglyocogling fites3%hal f 185 Swﬁaueloe!:se pembers 42P 09@%& i f°r or
re- sargndi385 mahe prvidkd fof RessingAcceplieg fluidb g’ anlgckingaerbef the ?TSEE 'f“%“gb

at st at thestigh thebaglcplans devica, &epa%qwangﬂas t¥ nﬁ'Pnfaa?hﬁ“"E %h at
subst r agfe shiglds, #00,and 402, ‘”W"@‘ %’HCPW ed for 31 1 g

desi r edshieldingaatalpingring 222, 'ga 31}8{? |9:5n?ra ? u d 'ﬁﬂ%"@?’%’"‘f th

menber s“&f d‘g’@f"ﬂ%"‘?ﬁ% pa

fﬁ(r)l)lugﬁ WE‘% e@de ils &tﬁm’! gh}s Sl CP(? Btﬁmér@ s%&i ﬁf i93n
stati Oni2 3 thto i’%bufwsnﬁﬁ ﬂel@r e sh bﬁi Sovér @Qlo so ﬁéuaﬁé%sﬁfidﬁzo
provide | ring 229" §16. 24 Shnps ring PR0Odrder THRE DT ARGheTead Rick, Qnomn FlBE255%) dobridbsiBe

retaini D&nfén back-pIEY métsbef BT Bad0’  and pRgided ab@ARRELNPOSI tion | n phant om
vi ew, faanﬁwm.l 26 1HVELY sheitih BbRProxIPONRNT S  fif B Fdrdyoingspacifications the invéntich has
ber 370 wiifaibddete 7L Springsl2oeQilidwelalng figize0? dOOr bben dasdribed withrrbfergnce e a spasific @xemRg
OpET at i inovétoWdidehamBdp@all 16. As skbiwn G223, S Ui t alplaey dmbadunengthereoff ast ener menbers..
FI GS. 2Zgpriagebo8 Rave beundénecedisythedatemoredof station 15 In the illustrated
enbodi My imembdr 304’ agairidf ringsmembe?220’. BHBg 22 shows back- pl ane nmenber 326' prior
t 0 et claesinyBidtamt 321 sea nolursec t2arfodimglune az2sc atChel® and asso- its com ng into
dose pr 650. Springs 224t dllow ddy sightmevementpiyind  ci at ed cover |s not provi ded.
becaus e metmbari222 aiaeeppdinglynuipstrate 73, withge- | G1- 2‘5!’9%'#8 ‘f‘lg awafpr-like "éﬂd

i s the Isprstito|ripg R205 $hus Rrsynting damags tosub- o door fb’?"’ﬁﬁ NN LG t'°"

back- pl &tte ??e%hfehaoswlsne mesahef, 326’ comesiptg d d t(
32% Psch rewith. yose rﬁmmj)l Vo I{rjl1 the E@aﬁg‘%ﬁ‘l%ﬁl‘ﬁﬁﬁq’%

the i nventF'e%‘?‘rzﬁé&d"’ﬁf'EWf Spl’l ngs E)g)egdm

been de I“'I B'E nes 8 vi§eﬁ ecific e a u a sversel:osald
chanber n h $ub_pI ary e , yeo springs 208
have beé‘b":@ T"% by me earnd gin hd\@62) dibdgd BB ET
220° ,,g. n ol UNME dndef bai® IBhJiQHIRENG extending akeh 16O
350. Sprtﬂ.ma% et3 8(418 J,dagma FRYVeNent  OfisplecstChioNg SekFIbngHufinal 318 ¢167) from

accor di fgn¥ore, ﬁoheiaaer%?s, foMdxbripld, Screwsl. APpAr fid firstf i (1E3Y buth teat yidtiag of saidc
arti cl e g4Pwhibl tastétoshleid 402 to baGk-Fatie.members I eV e NiongitgdinkilyTagsndibgarsLe0) causes said
bet ween 32&] genbrhiyGard provided Bitherith Ilsageowitind 46 OC at erdirat wiichatie erigagingmamans Az arp iane
menber ?daﬁbdv&fbmottﬁﬁnﬁemberto\&tﬁdh)hegms-i Si ng: cpaedto dgefiog amarcuatstplathy ewi t h..

30 tened is providedwithivénit€l416Sucly ventstoedrti ng ar m ( 160ghataeterisedin b8t 22 and 23
show f unédteadsced meicéssarp fn ordecthat@odkets of avy a | ongi t uckaidapramtysds EdEB‘?‘) for axghapging

| ongi t udhiotimttapped henertb shedastanere dutinglassemeach of PrAeeseed d?)t‘téﬁhl‘ﬁ'! |('c9n!af°"""°
ext endi rily. auhigh ("!l@DPthWFsﬁdﬂt?ﬂ cpgfamippte theny A5 f | r sprticies ’é |

| i nes 4levagygied YoMS$.ovi ded pl ane about afirs a'dagl'F 1 °fa o
said to cobt s'l'"M’é i%l!l%)@?"(‘"@t PEPGt[E?' aP the are %F )i |a:: °'

axi s (16‘7‘3‘“"3%?%2@'@@‘ in I ing | i RE" 'ﬁ g 36'" mand

engagi ndf 1998 a;%, 437 htsla i
be provi ““'5 i mi 'Q:F Qgﬂpa?n y exE g3f €a o
tar get ﬁa‘ﬁ ndl di s PR oo QB&&Bh‘if kheruabaruak sl

axis (16 e "Var' ous faStenefe‘éﬁstéﬁ&er&%%@&r@olefﬁﬁfsﬁ%rstl&ﬁl d
first axi S aﬁéﬁwdetmfofmmknma@f sai d 4h wkbideacon@Bésfon £nd trarstir of @gect O
back- pl agesrEARE. 1. The overaM@jolilbFétitidhd 20, €65 €ndi B B ffoAaY seonieationsd sdid 6"
gener al | 1, 8 fad B3 &hd i Qskiodd fubhps is ¥olwhthBrdads Wi t hiocdtidn by conbinatidh o iotida inckaid first
engagi Ngin/ARaAdwn(nlFiG.)25 Ahaintidt Kalf 16lis hinge@ay ent  ho| planeartdivetativs rebeut sakhiongitadingh ayis
ar e f as- chambe? 5@h4tap428 Suitable Iockingdevicesiate pat h; t €18& i s provided with vents

416. Such vents or dril- characteriged In that | ed heads are necessary
I n order that pockets of air sai d apparatus is adapted for exchangi ng
not be trapped beneath the fasteners during assem processed (P) with

unprocessed (U wafer-like bly, which m ght otherwi se |ater contam nate the
45 articles, and transferring said articles between evacuated vol unes.
said first location (D) and said second | ocation As shown in the draw ngs,
-inner ring-shaped (20), said second location (20) being in a plane
menber 222' remains in contact with substrate 72 per pendi cul ar to the
pl ane of the first location; during the performance of each process step,

t hus sai d engagi ng neans (162) being rotat- preventing particul ate



-~ ¢

\2/2rsetzt zur erst-enEz:ﬁ];)s?alM gsfoeFiaéﬁomm@genstaﬁged((algzia) mmmm“mm“\“\

83) (163), angeordnetsind, so dat durch Verschwen- zur Ent*nahme ei hes®
Gegenst andg oS Al g0l | Cher\r% e 9&;&23&'& 5
Lageforgaw%).&ﬁﬁ&f(ﬁﬂ% a@MPQE ﬁzz#n des digeg i il gﬁ& net
sind, auf g fde @E&m

bevegbar 'tﬁJGre &[1% ﬂﬁéismda einem organ( Lm\q@(ﬁw Jnnﬁ éH%Trag—
For der n degeiégdgenz list, GakFchCFokbhrleNAUST alsga (09 Wela MRl zum Forde@@BS6&NdS
(PRAY) zu ichsut, dexﬁéfmen?xuﬁﬁé&ﬁmaeedrﬁes-- t et en dehitandsi@h, )2t 61a6r BRteh 2ivigdherpbbiti-
waf er arti getan (P) un® Rntebbeidteh \() wdferartiged €i nen EnqBawaist, Uhd dirba \Obergibgarmstdonden
und der en Gegenstiipdant und \dea | Teansport zwischen der parallel zu der ersten Ebene bewegbarist, um

der par al | sier ersterePasitiont (Ghéridaimcziveitos Fositionst , um e Gegepstand RYY) in deperstériwischmbpate r
zwei t en Pd29)euagelegt isti dia sichrig einersenigcit IR Ujo | n  chitior (B} tvemdefvbewvedlictrep Jrag¢radn) (94)
ausgel egt Ebswe dedPrefeE Pesftion lipgendanEbesebicr echt  z LAY empfgngen und zydenepten Repjtiandi) zu
beweg! i c heflndey Sledrpifmittal (162 ey die LRsEs-er st en HEMerMi on | i egenden Ebene be-

Zu enp fan?ﬁs"d ) drghbaesind-ynd wepigstwe izweion (D) zu findet, und die Greifnittel
(162) um 162) p ‘P’?@F rvobsi depBe-( 16 ) 8 AfHng.yy ?Tﬁch\/?eﬁ'ﬂda@ '“ZWEI

Vakuurrgreltf1 E"g t"%qél? °'"W§ ?é‘le'rdei's - %%ﬁgﬁ:ﬁ '{%E Uch
7, dadurc ?ung sach 8#‘? ung durd ggﬁ%snen "3 # ?Enggjrdnegs'#d

zelchnet

pund der L TUg Whid Bodibbn A, 76 Ind
Ebene und s@én%fz iten Positi QEQZ :{-160) in €e|b uﬁ oA mit dem
O ehbewegmezwunﬁc;es n&wﬂm@ D arden, oo %ﬁ@%&ﬁm .

0) angegdn®as on%bﬁ Transport sines ersten Gegenst ands von der €r-
bél sich die dritte Position (75, 76) i nﬁwoﬁmnmmmdbkﬁmnm

Posi t i 0. Wstichtany nkEPAHSHHIdh!1, dadurch g@@iNg bef i nebfthnétdhaciag bewsyliche MRGorEdnO@O)NI t
dem neszwedelchiet daBedusjbmgeciEnds (as @Aglichunl t en  Z ur iktel zurd Senkrbdheed Foiderfl d6r Gaganstan-
(110) in \Wmbi prehyngn sdeinhidie wéndgatehD 2iwvbii 085 bew délP, U) £ dehdpsténcZuisdiieg pdsition (B) wei-
Anspr uch 8Greiftaitial (162) angehrdmatsind2das vimrderec-ht ung N atethin/Witte) (102hzuby Zehixideen clar Gegenn-
zel chnet, simacihe (168)enitanite Erideistiwiipnddaan ( 90) zsdindd(RC) relaffezy effmclitielachse (TN des
des | angl i anders Ende des landlicher Arms (180kaichjeeioc ht en Mlpmndesomg@ﬁmwwstArrm
(160), an @ewﬁﬁemfé‘s%éﬁﬁ)géh@hs zwei 25 (P, U zu derersten
ZW schenposi t i on B?. wel - Gelf m ttel (16‘2) g WW@M&“&ES‘VMWW“M
terhin M th!!F““ é‘ﬁ?ﬂ“z’éf‘lﬂ‘?"@r B8 Geg en “’@?ﬂﬁbe}!&tﬂs@’) 'Q?ﬁtqeé?"ﬁ'?"de
Endes |t, da" die rel at F endes
ander e Endﬁ""&@ge'ﬂ °‘I& si ch be‘P'“e"ers cﬁ'

“bef i ndet ﬂoné%p) | e zur ene

S‘r‘%"

(90) auf ‘Ae?“%efsﬁkﬁ’ ersten osnt n bef| det

zunr Auswec und 3. i/orr Hzﬂ BE 2,
dadur ch 4. VorrichM piﬁén‘ petr%spéﬁlche ‘Y\ﬁ; ?r arti ger '{; i 91'9"3

daB di e erglg fﬂg% agrhasdceerstelﬂ Zum For ﬁﬁal ﬁommen
zwi schen &»Femnuuﬁ i34 Posfibn eri | ege me.nemfétenﬁssmﬁasanemer

osi tion (D) und einer zweitsn Posi- sipggs si ﬁher%&&hﬁ%bﬁigundéﬁﬂinw&@%ﬂse
(167) ors: vdnchtind wéeh einéhh Ger AhdpRichdM Bis Me1  SeNKT &igbdrinéléf VERBMGreifer VaAWeRdYE Qlird,
Quer ar ns  adugaeh gékdhnzeichbe, dal jedes derwenig- der er Sddnh di&Oingédchse (167)&@@16@&%%&
befi ndet, siaduws Breffmittelifte2pditestivimtestMeB | N der @8%idinserdReecht4uf daiEbéniedbrietsten) Po-ac h
ei nem der vondgrliingsivhsd (16Y) eerddtztist. sition (D) | siticestslt gesdBaedhwitiaunmtdef efsten Ge-
siner or- dadurch gekennzel chnet, daa dike er sgepstiifdan derbeweglichen Halterxngi62)hen
Hal t er urfg Yorshtungaescly einesmriias Angpitst 1 biebat | vzu di einorersten Riqhtyag vanger efstem)Position
f est|i egt . gokepnzejchnatdyeh einen siphsepkreghitucst en  Ab) a4 @wejiehPasitipn(20)zp fordern, daan iner
ersten Ebeffs Lin W) @ ﬁ't@“ 7) 5 Vosier peaften Regitioned) einzweliprGaganstand
Anspr f che # ‘E?P!?“ en E“d° dag, mel ngr e(P? gpn 9'&?"vﬂﬁl5ﬂ9t beypglighen fialferungy,

k I 50 d P@n gém X!
SR e e i e
senkrecht a %WE’H%’P@PS?% Po- von der fSH é@”’e"” ;,'e ;

ot B
( o2

t t

ser boudt LA P el o asz‘

bi's 5, nra%rdﬁﬁ&tﬁ&.o ddroAran der er &ﬂﬂuﬁ(ﬁé mmen%&ﬁ&ﬂzcs
durch ei negkigal(6)) gskenzbeRdE difreh Lagerolghlle ZUT  ZWelird? tie DAtigbdchda1dr? ihh a.aurswcdﬁrn

dann in degs Lvemaéuahm F&:a.ﬁb?\)zu.ﬁmwhem&enden Qudratfiwankt wird, um did 8rsi\MRd dieWeite be-
Position ( O) sin zwel ter Gegenstand an denj eni gen Ends des LAngsarms (160),

an (P) von einer zweiten bewegli cfBn Hal ter ung wel chem sich die
weni gstens zwei Geifmtbl 50 (162) ergriffen wird, wobel ein In dern
festen Ab- (162) befinden, weiche an entgogengesetzten stand von der

Langsachse (167) angeordneter Enden des Querarns angeordnet sind.
Vakuungrei fer verwendet wird, die erste und die zweite bewegliche Halterung
(162) und der ersat 7. Vorrichtung nach sinemder Ansprflche 1 bis 6



¢

(162) und den zve tomele-  di st easusint prem or axe 16HIN m[lII\BlIlIIIHlIl |
extrémt6 genstand (P) in elner zwelten Ri chtung, entge- dadit brad :

(160) s Gtvﬁaﬂliiﬁé‘halie&ﬂ%}% %E‘@&rf—%ﬁ GENgeset Zlyefilf 4 rfiek aldd Ehéltf'Q&!re
der zwei t enyenstand | 3R Richt ,;tgeprem er Ehmté%d 0) Z'b’bEn ht Lrﬁﬁudsng JantO”
(D zu forgdﬁdeébtzthki} s ﬁh%%ﬁ&ﬂm@ﬁ‘r&ﬁ&\ﬁﬁan (P) &@dht 5iS§mefd dub ﬁﬁ}e rhistakd 416‘3)

uber - SZure’sstemnm)lzuﬁﬂL.anh@amendl catlons | ou 2 dane le- geb en

W rdz Gegenstand (P) an der ersten Position (D) ber- 5 3. CAppareil s2idn 0§ RGnications 1Cha26araNE
noyans d' gepnaid- ge (162) sont di Spos6s aux quaiespisimlepst daRiBMS Moyensidtengrena-
Ver fahren nach Anspruch 10, dadurch gokonn- ge (162)tontidisfios6sauk HRBMmIES bpdEées
S' 6t enddntVefahrgnaach Ansprachr1o-dadwicgekenn- dal di el'upibms anbueinsabs'stehddd) perpetdiddiaire) g
ment audi tzelghwst,(da6 7ip efsterAshse(th3nmit Beamaf di e 7 vmsnt audFoe(187)dengt @Bl f est | i egt .
10 4. Appenutdie zwsits Rosition (AQ) fegliedtconque de® revendica- tions 1 a 3 dens |oquel
ledit premier axe (163) est Revendl cati ons#4- Appareil selon 'une quelconque des revendica-
fixe par r appor t audit deuxi ene enpl acenment (%31é31dans'ﬁyﬂéﬂd&pwmieﬁaw%)est
depl acefeysnd f?'t‘:'l e en forms de dis- 15 que s‘?’”wp@ﬁtﬁ“@‘ feyxigpe snelpcement
enplac une q anue des revendlca- un

nt reI I

deuxl | é"‘gi: s' dans | o ue
chacun des ‘%’@%ﬁg 'L ﬁ'aﬁrbé):gg%g;g% s' 6t éhﬁgfmfg% ‘g‘ﬂa’- uedessau
noyens agd a nent K dénlacs
| ongi tU,d' r}ﬁémet b e fixe i e S e b
(160) s’ eny ;tgﬁamt h&?ﬁ: V@ Nt 501 vo- ter dans un prem er p[ an
a tour d’ u&daﬁ;arg}aﬂrmeamﬁ, auéurmB.%rne axesel ongl' Aba&equn@%%uawd&ﬁ de€NGdhdicsa-

) transesss erdaﬁd’arrﬁﬂzﬁﬁ&idtaﬁt(fbﬁlorﬁxe ( 167)tioh®Na 5 cdnpfifant én dutre dSMgyBRWNT
en outre dmadikmyens de gitudi nal; bras transversal s'étendant perpendiculairement
bras transver saaessh@érsrltaam'emah@erddbsul ai r emedutiit b loAgitadinan1eT) a ladife@Rtremité du-
d' engr enagsés & usgeaxtrémité duditiwabi (160aséteridentgi taudi nadit brasGTH0) AKéthmiznttlengitudineliament Surdu-
ses A une lengttudinaleinént, diéiplacé ldiong luditakdipn-s' et ndariequel2dsditscu imolns desix (03 d'engrena-
s' 6t endantgitudiral) (160 diudibiremierraxe £168) dedellgt udi nal eged192) sontdisbasésele promiepetle dewxitime
axe | on- masipraguelefell de feire pivaterieditheas (18Q)x Dy e nsmeyerdiengeenage (162X irnt dieppses s@jes
dudi t prerﬁ%ﬁndﬁ'klen &%P%amﬂeﬂaéﬁeeg@é'( 162) soA¥trémitép oprogses dasdiis meyenp datbrase

deuxi bme |§“é' e |lestlits; moyans 4%[\9@“1%vof’erl edransysrsdls (160) noyen
d' engrona 6 i sﬂ??‘&rﬂ“ﬂ‘i"%‘fi‘&é@@"@ﬁre"l es s' tendant |OI’19I t udi naI errent anbne
| adite ext 6m t 65 opposGes desdi ts

endica-
| aquel l e | esd|°F ®engr en 30 tran our 2’% °'°8 65
L iy e %:1:::,;1:; A ] s
7 ADDAr € doq ighEl b tore . n%:? &s Povendile 'Lh,% "f uwaﬁg
tions | uﬁ&H&f&r& SRQFtiofed dhthe bl prémiér €N T OF NEe pl te
pour ech an&ﬁ‘piacement( et BlifdeBitime@mpidcemeti S| €ME  Efi ﬂ‘lEl@JYB’U et
articles egof %memnelmeeﬁehﬁ JoPdtait”) aveo 35 dePéyehsiBo, m&@%u%mun(ap)
COQP) enant danélgplanpbrpslakulsif ali PlafBu giénish S@e NOttiel(p, B) deddits ridYene e support (T5:78) et
noyens de é&mpgéthént ( 75, 76) au troi sie- pour trgidldcerbrtitie FUY sur di rhdyen ®Ssup-
entre | edit pnedismoyene (162nd'ergrenagaipoOoUr S U pbitintobilgp)SledituricyenddaSupport mobile
enpl acenenantpbptecdutouatlintaxai@6r) ioagitedimatitl acenent comprenaht de mayedns pdueansiBrer lefitar-
(20), [ edi¢omgreonnt armoinsitelocriatemnde se@dge 6t ant  ticle (P, U) dans uie premiéreaasition 30erd )
pour recupeyider(162y ar - dens un pkan pedigee®)i cul ai re au plan du
prem er 40 tlegectiomemenf defiepnsrel sfftuaeins de supporet dgsTPYeE eé@smnafeeﬂéeh
pour pl acelptransieptdugjeremianartide duditprepier eftry en de  skAyvant @?oﬂét"ﬁ ntanqit pre-
d' engr enagliacament auditsecondggplacepin q'%t %0), ledi® 8oprregeve B‘f"l"l?W'ent
pi vot er aufP'ES 1‘" ’Eﬁ\““’zﬁ? e E‘Bt‘f;;l“b d| naI etd r"l?h' gﬁg
t r ansf 6rer™ 'e"l!'%? | deux g? e '°'° T de
(P 0 den Bah% ?%"ﬁﬁ**g piy ;Q;%Pﬂg e e o %fe'ezfe,%mm"

45 ono ne de |
des m)yens d-é bras de transfert (140) | e tra fn %ﬁhﬁgﬁonwanslqu '.%;

dudi t  pra M @breff flion 1YVeH@AEorP] dafis fdGus] 1L © 5 par ﬂ&ndéw h tu&lﬁa‘fsmeﬁ?s@rﬁ&ge
audit seco ﬂ%ﬂﬁn@&ﬁiﬁ'ﬂsoﬁ% inGant lbsyftegi- M er p cﬁ&dﬂﬁ?&t{es fn@feﬁé’&‘c Ambad (ofisdias( P.
U) dudi t mopRimehtObdr 16hublie ot Hhbiris B ddstiitsC| © dUdi fe ISAGBINEMEHTBAAHEH; leditBIsBMPBAT t
nobi | e (94hoydR@ergriladec(162) @t Alsfosh estTENt AU placembrt T15E 76) @Rt SRS NEAFonfisMeniNe
conbl- 60 sition Internmediaire (B) ett{]ansfererl "article (P, U nalson de
nmouvenent dans ledit premer plan et di t prem er enplacenent (D). de
rotation autour dudit axe (167) |ongitudinal (167).

8. Apparell selon la revendication 7 dans |l equel |es- dits noyens de bras
de transfert (140) et ledit 2. Apparell selon |la revendi catbon | dans

| equel la- 66 bras (160) s'tendant |ongitudinal ement sont dis- dite
extremte du bras (160) s'6tendant |ongitudl- poses dane des nobyens de



