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V‘b 2004/ 036628 PCT/ EP2003/ 011178 1. ~[1~1~all 11l

(1111 IH~l~ *166166* DEVICE AND METHOD FOR
TRANSPORTI NG WAFER- SHAPED ARTI CLES The invention
wo h@limBa3st 0 a device and a nethod for transporfigImgp2003/011178

waf er - shaped articles foriplacing wafer-shaped

brocess. 5 units of an appar atus naving a ol ur ANAABHITIIN
at |east two process units aligned in at Iea_s]E ONE ¢6166+
DE@@@E&N@"@%“‘%E@B ERBeR ORGSR AR [T s
T IRy I o T

fort pacing§ wafeplaanped airtidied @itd and Pidkoweder- %ébddoéhléréﬁtfﬁim process
state. Herein horizontal st ate means ‘that the main

 uniis Of FDAPRATRIS RAVIRG@ RikrAl. Shafls@sh WP Arecesseuniishaligned in at

lea3¥ Bt @pllal |y horizontal plane. An object of the
Invention is to provide a transport systemfor an

KridRPA A ineS aHatHePeg e iy :ﬂlﬁ@ferﬁtcdn%éﬁfs Bf""t’raHFﬁési‘?g%}hs (e.g.

units that allows a higher rou ut of artic
WOt 16231, UB @19(5@@rA1,oUSpW&8BGW Ah UReS5 M2t At 0UGH5442416

A1§“ku thesel ?r%n%ﬁéfr?%&%%?qs”ﬁ&\} er grﬂi 1Ry &éf?ygﬁéé& article is

ar at us rea art
m@.@ﬂ!pinl ai mgizehtd| edste. tb-reeelhlhmlabntat Is&ngedeams dlyatotheamain surface

lurglity of at |east two. prqgcess. units ein in
pide 51 e i siines e éhio Lbekiraialy doresiabaete: [l o
can be treated, a cassette-holding. unit for holding
Arﬂbbjbet&ﬁttheﬁ@vmaﬁ&i tepRvitel ) gafépdregydtemdde an apparatus having a

r-sh article therejn a transport syst .
IG5 G o AR G esHAE N BOAIANS 2 MSHS? G aBi R & gticles per
foStBHinP bAS 16Wer foolpRhOwi theXdante ﬂ{r&ﬁg}ﬁ?uﬂm t. The

transport system conprises at |east one linear track

arran araIIeI to the at | east one arra t
Thet gV eiTan MBS NBARIRcts BY PEVIKIRG Ap ARRgrats | W satipgarater-shaped
arﬁél@@c@n%fsﬂg shrRet oAs tllhééreaﬁbﬁ’dhgj ﬁrra&'dfeé”phﬂﬁﬁtp of at least two
par al | tothe array of the plurality of proceSs

prgeﬁ&%unlmh@h%rsﬁhma&q@ Fugh theGess dines&isgle walgrspaped article can
pré{atego rac%eﬂ%%%@%%%‘it %%I&{wg Sa?'!?aﬁtorlee@ac‘éseﬂgestonng at least

I near t ranspor conprr si
orieewaterﬁheph@Iadmm@ therainsarfdoa tlaokpom gystes fl:gl paclmm arwafer-shaped

: ed article in,a substantially vertica n _
arfelp B s S oy Rlaiihirt BB bR hle FFasass e IRFrangport system
cdmprmeg@ﬂ I¢astignedinedar eack bﬁah@étﬁﬂérd]léatd(trbyataebﬁl dne array of the
or a tooth belt driven by a steppe

plllxrlaha/aqf aceRs Wity f><;:r RAVING %tyleaﬁ ee§|f19|ec\gpfer—shaped a%cle along a

linear path parallel to the array of the plurality of process units. The apparatus further
comprises a transport unit movably mounted on each of said at least one linear track.
Said transport unit comprising at least one holding means for holding a single wafer- -

shaped article in a substantially vertical plane parallel to the linear track.

The transport unit can be moved indirectly on the linear track by a ball screw or a

tooth belt driven by a stepper motor. Or it can be directly moved by an electrical
linear motor.

An advantage of the invention is that the width of the transport path for transporting

the wafer-shaped article can be selected much smalier than the smallest diameter of
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linear notor. 30 An advantage of the invention is that
the wi dth of the transport path for transporting the
r-shaped article can be sel ected nuch snall er than
WOF‘H'@“%@?&’H est dianeter of *@00002* WD 2004/ 0F6EZEP2003/011178
PCT/ EP2003/ 011178 2 the wafer-shaped article. For
instance typically for transporting a 300 mmwafer a
- thpueferarapRAGITigle. Fonssta® Widaly idietietsparing: az300 mm wafer a
0 e n [
palf AR 21 BES! 3Tt R neHaSE i o ¥ERLLEE YBg gt current
invention thedwith q‘i’ﬂh@ Itnaespdirt aatren@t be gédadrsito &bcmtl&é)ngh'h Provided a

Wit h spart th there along.a foot 5 print of
it 815 g 2 Hopul i atSih 31 aansBiin e nse vona = foot
priat of Abegt p2r aPIGdn bbrmaaonft syt BsmacHin®rnad, fwd'dr GRtdedparaliel

be savtg % y t he apparatus .has a transport
raRpert RRtNR 2 MhEoYE OR3VEFh f.or pivoting the
- waf er-shaped art| cle froma substantially vertical

Ogtiodtlfy the @ppeirdibaids akrdayispert iLARWIR a photihg- mé'dfﬂaﬁlslrﬁ for pivoting
useful if the wafer-shaped articles are stored and

- the walarshaped artice er 2 swsiantiallytverticahgiats to @ ﬁ@bﬁa@t@lymnzontal

- stét@' trﬁls”]sghtseﬁxpﬁp'iﬂé‘%véié’rl ShaledTBRRTes GFe rb‘*i’é)r‘ri,bnQnd/BF?reat_ed ina’

waf er -shaped article 1n a substantially horizonta
hogizental stalg. d@vanin threpesesp paitamightasmprisedwlding mesans for holding
thé’%fer%ﬁ?@%%lrtgﬂ% { &%u6d: ﬁﬁang’?@ &ortlt\épsta?ﬁasset'.t e- hol di ng

gcassetes ng a p urallty of

B HIBPS A A  o8 FRBEET DT AR LA st o

casismmeladdiagt enis) dot Hmld!m@nemttemmtbnng 4 hﬂuraihtyl eash%fer shaped
n near track, Suc |t C be .a robot

arfiigs, ', FPRRGCE Fit o T aBsIEh oL T GABSIGFGS (ks CRIG-afaped artile

betbsstethieecdyeene &ihdt the tmfs@brtamﬂomtharétl Iébﬁsorﬁat e track. Such a
therein in order to pick one wafer- shaped article. In

trapster eVt eamhbei agrPot M’éh Ap &gt effectonpeingelhimenpegis to access a
cRSétd bRbAMWSLHERENdgYd arfiBleb 38784 Mdrbin |ﬁto‘?<5érrl8 didk€one wafer-
waf er - shaped article, the transfer station being"’
shape@sgsiclel e by the transport unit, novably nounted on
the linear track and by the transfer unit. This
|n|mp&wb@@mﬁhﬁgﬂ@ﬁmstmnmweanata@est hge transfer station for

- teh?ﬁféﬁyeétoHHé; tth@@\;atf thS éﬁ@élgr 'hestl? %ez?fg ol I&)E‘é.gfgc%ggsmle by

cassefte an ranspor
the ltranspdreunis Irmpwly moumekiecsn the hri&ar pbmkm mmtrtestrarra;jer unit. This

in@fbedRlenaBlino Ties e Botargeinal 19 Gaisehanisaefan the wafer.
shabe®pHitiest fiemvirbedass P aAd ahé itdhSport unit delivering the wafer-shaped

articles to the process units may act more or less independently from each other.

If the transfer station comprises a flip mechanism for flipping the wafer-shaped article
it-has the additional advantage that either the front or the backside of a wafer-shaped

article might be treated no matter which side is up in the cassette.

Yet another embodiment has a transfer station comprising two holding devices
“arranged in a back-to-back configuration. Thus one transfer station is able to hold two

wafer-shaped articles at one time.

It is useful if a transport unit comprises a flip mechanism for flipping the wafer-shaped

article and two holding means preferably arranged in a back-to-back configuration.
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it has the additional advantage that either the front
or the backside of a wafer-shaped article m ght be
treated no matter which side is up in the cassette.
woO 2ed/0mazst her enbodi nent has a transfer stati oBCT/EP2003/011178
conpri sing tvvo hol di ng dewsa ces arranged in a
to back confi uration. Thus .one transfer station
In ?s?r gired teH‘ frgepkige a@@amf%P%ﬁé[?él?pQFttﬁyaeé% cgmpgsigg at least
twd bf'?aldlét léésttb“ffc‘-iC hHedrftra%ké rlﬁ"‘sﬁéﬁrd cﬂ§lé the @Wfrb@:@@pﬁ:ally delivers
't p mechanismfor flipping the wafer-shaped articl
Wa&ﬂrﬁh@%d ROICEY POasSS pmlt@r@r e leftsidepfthe apparatus and the right

a0 PO pRAR S TS LR g 0 IF Hlte W00 25 liner. track in'the

midgip debresn MSIeQ andaths pight hsga;ttem(dbabmlrsh trarkatoule dsliver wafer-
htvvo orﬁ ls % |.east one linear tracks. In such a case
S ?Fﬁaéj? Vi 93 @?ﬁ cally delivers vvafer shaped

s uni ft,side,.o

Fuflhe Bl SRR Pentudrtpn Gark bR GEU [glf the etaied

deécmfpt.bm ghb prefefredldmbddahentwas a third linear track in'
the 5 m ddl e between the Ieft and the right |inear

k that third t k f
Fichr|EPES £9HEYF BPaGY SFHP ARERaUS I (Eaing WRER aRsskertcles
ac&rdih§ %o hﬂ%ﬁéhl@@e@@é‘eﬁ@oﬂlﬁ'@nt éEbelesarithveitionl | ed o
description of a preferred enbodinment. Fig. |I. shows a

Figh Qhybisi £sddtiBnill BEw Qiccardinge Figt1uslohgllink eAL | Ng
~ wafer-shaped articles 1o according to an advant ageous

Fige BosHdwEea kidef vieWeof FHneérﬁﬂédlhﬁHf?Bﬁ th@olding - mé’arﬁ“@é@urﬁthe present
sectional view according to Fig. 1 along |ine A-A
iNVENE#PN. 3 shows a side view of an enbodi nent of the
hol di ng means use in the present invention. Fig. 4
Figs Hsihowa a top iewwf Bte holding cesing @caekting tckigrdi ng to
Fig. 3. 15 The apparatus 1 has a first |inear arranged _
Tharapagrages A hasua dirstilipeat arangedhanar 95 auriutality gfifougprocess units
3 e [ r
31o0s 3 2 2 SnetR EF aiba0d8ar Tkt @ pfafy of gpother four
pr@®ss unitea2, rﬁ%@@hsﬁr lncesh mmh prcomss :unngine ewaglewan‘MNm) can be

rizontal The progcess
treffed 5, nfrER] AelafioR HE% afefhB ols S Adh SRRt can be
seleetedSm wet gpin tmgating wrsits, spin rmoatmg ungs ueirpgrature treating units or
WGP et St oo Hat Theolindss it Whic TR aYA Gl ibe glurality of
saidf'tﬁ‘o@ésé.ftﬂilﬂsta’i 0f38 grY éirr&ﬁg{é@eéﬁe gimbdtantiaMy- petBerdiSular to the front
arranged, are substanti al pendi cul ar to the front

plasieadngthis| fomthplang Botwo pawéteﬁho!m &a8s dbt fer thelding gt least one

ca¥fiitleSstdring 8 1e89 SHeRafdh-sh§56d aR therein. in this case each cassette-
holding unit 15 is a front opening unified port (FOUP).

The apparatus 1 has a transport system for picking a wafer from a cassette on the
FOUP 15 and placing it into one of a process unit 31 — 38.

The transport system includes two linear tracks 24 and 26 arranged parallel to the
array of the plurality of process units for moving at least one single wafer along a
linear path parallel to the array of the plurality of process units. Wm indicates the
position of a wafer during processing in a process module (process unit). One
“ transport unit 44, 46 is movably mounted on each linear track 24, 26. Each transport
‘unit 44, 46 has two holding means 44a, 44b' and 46a, 46b respectively. The two
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céssette storing at |east one wafer-shaped article
therein. In this case each cassette- holding unit 15
is a front opening unified port (FOUP). 25 The

wo 3RAsAbLYS 1 has a transport system for picki pgraep¥fsRi117s
froma cassette on the FQJP 15 and placing it into

one of a process unit 31 - 38. The transport system

wéf@F'Mﬁ& t&@/léésn érF ﬁ ﬁ?raﬂ@ldtv@@ dPRERE pRr a!plaglk-to—back

to the rray of rocess units fo
canfigunagondt ﬂheas'anspmt $|yegalne wvaérmngaldofug boldingwsa'rgle)aﬁdﬁ‘ers in a

SRyl ol e b 8B08) 85K otk 8575, opgtore e
transport pEtns namawerthae e diatete? of arwdfess unit). One
transport unit 44, 46 is novably nounted on each _
4, 26 E t t t 44. 46
=Rl A5 e Sal? SO BB me S b oces onty
eilibe obnch\BnR/OQZEmﬁ(?@.&:rPgE{nEB@Q%’dH@d EJB8-gribpeaf %r state—of—the art
' gh 93(3 dfe bﬂ_&%are ar.ran paral | el two _each
anthnraldindor Birbizs et 5 Giinee fegprrecrifetne U SIUPRISUSARTORI91A,
US§598 1538 a8 Lﬁ@ﬂ)afwet#mgAﬁérﬂg ifel mgﬁfrﬁ ifeafs pased on the Bernouli

substantially vertical plane, ara
Principle Fan bgusedsas Q@C'O%ﬂ@ﬂ&ﬂé%?ﬁi% en §p@ﬂ52wm Even simple

vaeaim epgwg,ug,,; chigmeter of a wafer. 5 Each hol ding
el 8 i

neans whi ch contacts the wafer on the
Tdé"?fug%er ’?‘Z‘é‘f‘?@bgfﬁoﬁ@ ?npeg\g?ge | Lhei%\bl%'heﬁoﬁcﬁk ve?)'(?al pg'ﬁlaon into a
harizentat qrositicor eaich tthespdet anit st4 tandhd6 | fuptber edormpriz@dst @ pivoting
- 057.62391A, . US0R93
mbdFaoiaR87 86! T BRLRE Fasienisr i i e HRCSHANELID g ifiech nave

orBestappibr motop rdnaicarp lagseisidtel elp eMot%ﬁ aAdsgeh e Hoth well known in
US05 578A or US061 O7A Ev nple 1@ vacuum

the A JOPUTIT SmoYEmERiFE N (s BFIBRGITAIY R oFafTpg) v araund an axis
su@@ténhblﬁy W Aleh tbhﬂfee‘fﬂahgpér[ 8tk h?4 ' DCARlsp @eﬁ\}él%g‘?g% dplvotlng

into.a horizontal position each transport unit

maghanian Fiatesdhe Molding megng by iahgut BRCiebringrtheavafes fromha vertical
to@ N&Zoneal 'FesitivR! FAE shfs Wg%fgpﬁ%‘ féc{ésethg dx@ceesggﬂ%)%tgle is thus

have one stepper notor and an associ at
faggttideywawards avhent laidveritd ok imbavthel protésstedalet . The
turning novenent -P in this enbodinent is carried out
Arp glierinativen pivoting reedisnism i(adt ghqym)atdnebanm dube turning -movement

r e i Vot i o
arfRNaR95E, D & befieciRaf R 45t S0 A Bl o 45" o
the drohizonigl laree. Wafthis darsentha piaitihg aAéchanisnd rotatdszpiet iiding means
b S|tI %B He stde 0 e wafer, that faces the process

v 48P Hiind e wBlerdRm dnraTicaltr ReAnERIRESBon; e side of
thé hafdirthseasesMibcess module is thus faced upwards when laid onto or into
the process module.

Each transport unit 44, 46 shown in Fig. 1 and 2 further comprises a flip module so
that the holding means 44a, 44b and 46a, 46b respectively can change places. Thus
a holding device, which does not face the process module, can alter its position so
that it faces the process module and therefore a wafer carried by this holding device
can be placed onto that process module. To avoid collision of one transport unit 46
with a transport unit 44 on the other linear track it is advantageous to pivot the

holding means 46 with pivoting mechanism 66 about an angle o (e.g. 45°, see Fig.
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20. An alternative pivoting nmechani sm (not shown) can
carry out a turning novenent around an axis, which is
per pendi cul ar to the transport path and in an angl e of
45 to the horizontal plane. In this case the pivoting
wOngowateezam r ot at es the hol di ng neans by about pé$QP§@3/011178
bring the wafer froma vertscal to a horizontal
osition. The side of the wafer that faces the
grt%%%ﬂ'ﬁdaalfwlq'gg Mmeansf4fag a0g ah lagst ih&nthesipivadrinto pmsition 46°
d Blmgg’) the process nodul e. Each transport unit 44,
shown in Fig. 1 and 2 further conprises a flip
nodul e so that the hol di ng nmeans 44a, 44b and 46a,
Bapyeanciigecassetieyrolding enirigeansd &!ﬁeb;neaTH[aCkSaM]oIGjltragsfer stations
LR P
20772 5% pitahacl HPE el Sheadion 2 sEi388 R MR dh8 e Banster staion
22rand| the digint ﬂiheareﬁmleZﬁ lwva‘amciaiarvdﬂadthleyngﬁtitmriwérdém@an 20. Each

oS80 2 25 B SR B R oLt it a,

46remsnml¢ amfvafe|44frc§m the slhtera lwarenrontbatle itfansfer station. For
eous to pivot the hol di ng means 46 with

a
s'mwﬁ twg "REROM INentraesfamationsnarg AiTangged ia aliney withdbe respective
afrag- of 6102864/ GE6 2 RCEaEN 2P4E1 & t
fl)?p t he hol di ng neans 26a b and att]azlggagét %%agyfggéﬁﬁgﬁle for the
respoetivei hlding @eviceon 46' - (dotted |ines). Between the :

cassette-holding unit 15 and the linear tracks 24, 26
AL ROWA I FRYt atdrn® eadOt i '
l'i near trgc 26 1| seaassrgiﬁgféetsné”%@r%g?mgt térghtsj%dmlg unit 42, 40.
Eagtahplging anip40add afrbe rtragisfer |stativar istequippeti wite two wafer holding

Bk € 4hkt ri gt gl i 0,.. Fach
AFICR VG 4D ohd 155" ' ebBRER) L hofflng Yo are arrangea
- parelieldwp madhraghevwdmdt irt ad:asbm-bacmmnf@ﬂiratlo%afsaan fhiecdeen in F|g 3
r\ﬂfﬁer fromand place a wafer onto the transfer

ation. For sinplification reasons the transfer
stations are arranged in a line with the respective

Beiwesy -tbé qaseettsholdirig snit Thumdethe frdnsforsdtgliorst 20,1 ZM ai r‘ébot 84 is
1o respective hol di devi c '

f t.h
G IRETROR G cmalicrs,a Bdra et AR SRFIGEES pwinted on
it pﬁ@;ﬂh@@lser&i for| 3@ oktitigt a dedferdRr. Efdelfeb@lsl) 'fd‘rQréHprrtmg wafers

of the transfer station is equi pped w

ar\ﬁa‘f’%‘f EW’HI%E‘G arg@pd deereinsg, nob,ggscg@@d@édeta@bherem The robot 84
witlie 8 @altiefekior 8BNS c}bﬁk r@E n‘P'%‘%&Fﬁ) &EE @gf@g&é{Wafers in a cassette

paral l el two each r in-a bac
careipd Py enafitos cagsetttgthpjdmg e@ﬁs i18 anidgto ek asd alatedwafers on one of
thESH ARG §t§§oﬁ§?@et’2tzeﬂ)?lagv 4Q&elég't5 SRsB0Ys oIP\eb(t)trhagaszs%{te-holding

stations obot

. units the robot 84 is mounted on a linear track 28 parallel to the front plane 5. The .

robot can further fulfill a lifting movement indicated by the arrow L (Fig. 2).

In another embodiment (not shown) a robot is used being able to access cassettes

carried by several parallel arranged cassette-holding units. In such a case there is no
need of a linear track.

Alternatively a double arm robot can be used. In this case a first end effector can pick
a first wafer from a certain place and second arm can deliver a second wafer onto the
same place immediately thereafter.
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arranged. The robot 84 conprises a noving armw th an
end effector 86 nounted on its peripheral end for
transporting a wafer W. End effectors for
transporting wafers are well known in the art and

woheyumbene not described in details herein. Th
84 20 with its. end effectog 86 is confi guredqjidg?%%\g}\%‘{p””s

T&m?: I cK ang I ge wafers in a cassette carried by on
’?%‘@”% 48 éBt @ RbING Frnsien statiors's dwdherequirpedawith piflie module to
flikRh Bve waeritard vicbhﬁréifg\teﬁfaf‘erd 5 ! é}m glgr{g?gzgp]:: 'ﬁ'@s Ab module

access to cassettes on cassette-

gives thesbeice £ither tediaat thie selectet isitieaof & wafek. Pér pariaidtien purposes

t f ! e r can further fylfill a

ay st it'l‘_ﬁg 8108 Walheri e F%aﬁ%“b@&ﬁh& gPnostieLs %iﬁ%%)w fogshall be

caliedhside Ber enbodi nent (not shown) a robot is used

bei ng abl-e to access cassettes carried by several .
I : . cassett e-.h in its. | uch  a ,

SBRRECtER tna SB K IRARSQ G N e Pt pfe side &' Shbitace upwerd

dating treatmernd|iy the prockebs uait the MooémeanoB e UGS er tHrBugitfe machine
a first wafer from

[ Lst end effegtor can pic

°§@‘§f§rﬁ%af.f°h5‘ﬁ?-a et gé&é’r’\'ﬂ“ﬁrtHgd‘@Eerdfé‘Pm\PePa%ﬁeé'@mdeﬁvefS itto
thealipperohoidirigh@eviéd 49anss HeaGandraragitioh €20/ Tﬁ@rtr%?\gf%&rt-unit 44 is
.V[)FOO4103 628 PCT/ EP2003/011178 6 The hol ding unit
inRAMY /DOYRY ¢iRRe to- thRdrapsfes statios 20; andf ig piveted sq thasitscholding device
4104 chn ollédt ARG i - ?leaf | &8 -

ver sg io_ndi cat edw@“{rﬁ?yﬂgﬁ%&&%& I.g_ﬂgﬁgfﬁ%}grﬁc&gwered to the
Prasgess Bnit g5 @bave desaribetice either to treat the sel ected

side of a wafer. For explanation purposes a first
f SiceB Whafl f ' ' 0 5 a3l

SHOEER aha 1A% Ghutd (BirgEedireht A ARPrhOAS AL e 83 ddfects the

t he waf er shall ca ugges

- wafeqdrom paeassettp wad didlivershibtacthedewer haldihgsdeldcel 46b alf Ithe transfer

p | ki t nent.. i n the cess.unit the
<866 20PRE SRR SRR TP e B RE Tt e uoper
posiliorod@a anththerefore sidéd B fackeapwatdhe wafer from a
cassette and delivers it to the upper hol di ng: device

4 - tion 20. .The. .t t unit 44 |
nfilegfen ¢mBodinBRR el RbRBL IR B Souarn A BpL edBirismoan actual
sn.amlmrti or p'tolddngad}eﬂusthﬂt isihrfalthde!ﬁCIhQidtﬂﬂe_ 9‘9@5 gﬁerﬁ?ﬁ@\ecﬁﬁfer is directly

rom hol di ng device 40a. Then the
d??v'g' léeﬁjcff%mgﬁ? \f/@’&?&{'}e&@mmbﬁ” cess unit as above
described. If side B shall face upward during.

Int yetzanotingr embodimepit QGRS Sinedt radkoWih B4o6ialdefhsgdiunit can be
te and delivers it to the | ower

al,vvafelrd froma cags'g\t i t ot _
FEISRA-RFYEST B Boh paralieldingpriraghksy Thissmiddie trépspert unit can thus
actees prdvesh @hié BEb&WR\Arfays P photebs LRRED so that the

P

waf er gets into the upper
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position 40a and therefore side B faces upward. In

anot her enbodi nent (not shown) the transfer station

does not conprise an actual support or hol di ng means

but is rather just the place where the wafer is

directly delivered fromthe 7obot to the transport

unit. 20 In yet another enbodinent third |inear track

Glaints: associ ated transport unit can be arranged

between the both parallel linear tracks. This mddle
transport unit can thus access process units of both

181 I aypfatat®y Q) $5rStrdafthg Svafef-shiped dificle LompRAAE At us (1)

for treating wafer-shaped article conprising 1.1 a

| i nedr!l ar radingadammangag ahy af pplurality pfatdeasatwo pmsesstunits (31, 33)
rocess unj (3 3 wherein in.each such process
3nit one g)ll/ é]eg?l(eﬁ%/g?%‘rgug IS8 sS At oF gmg%.lyatse{:-%apgg article (W)
treated, &Iﬁd bg eated, drﬂ&ﬁ? aﬁl\ﬂﬁ;t Pg@pﬁ‘éésﬁumitk ?3 1 Si%cﬁﬁ%rise
conpri se .di ng nean or hol di_ng, the wafer-shaped

ar {nl) cle i H‘OZ‘L%B?F%{%F pIding the Masesshapedsartigle in 4 sybstantially
cassett e- hpkdbmgr 4nkt (15) for holding at |east one
cassette storing at ~ 10 | east one wafer-shaped article

t her di%; = Qssetterholdipgnuit i53 farholding pi lekst nge eassette storing at

vvafer-shag%{:i% ﬁﬁet%vg%e?-gfla@%%ﬁ{c e::at%sette and placing it

into one e proces Tt he transport

syst diB8 conpfdnspérgsyslend for pidkihEa fafedRBapeld@dle FoaCKcassette and
(26) arranged parallel to the array of the 15

pl ur al i t y PigCIRE 1bnte on¢ af the prapess wuss; f or novi ng at

| easty pne gl y article along a l|inear

pat h par al eﬁ%sgo{th tgl?rcggl%ggﬂtghe plurality of

process urli4.$ htleadt enetlimeastpaek(26)rdrtangébparaidslabthe array of the
nount ed on each,of ..sai | i near track

t | t .
(26): said trayaHPy rﬂr‘?ceé%ﬁ%%i(él’%?g‘?r me\ag aplgast opgsingle

hol di ng nmeans (wfeg-sHapéd MAkRidNcheta BedBpshWataBier SNAPSEGay of the
article in a substantially vertical plane parallel to

the |inear tradkuralitynpdpsoagss tdtst ransport unit (46) has

oo S PRSI BT g o s
state to a sulmkdintaratdck (26) sadd thdpoRtuatt®omprising at least one
holding means (46a) for holding a single wafer-shaped article in a
substantially vertical plane parallel to the linear track;
wherein the transport unit (46) has a pivoting (66) mechanism for
pivoting (P) the wafer-shaped article from a substantially vertical state to

a substantially horizontal state.

2. Apparatus as claimed in claim 1 comprising: a front unit wherein an array of at
least two-cassette-holding units (15) for holding cassettes storing a plurality of wafer-
shaped articles is arranged, and a transfer unit (84, 86) for transferring the wafer-shaped
article between the cassette and the transport unit (46) of the at least one linear track
(26).
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15

20

25 2. Apparatus as clainmed in claim1 conprising: a
front unit wherein an array of at | east

t wo- cassette-hol ding units (15) for hol ding cassettes
storing a plurality of wafer- shaped articles is
arranged, and a transfer unit8 (84, 86) for
transferring the wafer-shaped article between the

3¢ as s Agparaditthstdhimed MERRA D cHﬁhghslﬁé @1 leRdt onb Brafdfer AN (22) for
one linear track 30 (26). aratus as cl ai ned

tgmpashralyrptaringdhp Wakirrsapad aréele (Weh élettraalﬁ&r sfatien heing pccessible

%s@ trzfu}%hort{uﬁggﬁ)é)%&v ff{rxgﬁﬁt cg Imt}] H’l% a}@%&é@%{%@%& ytﬁ Lr%ﬁ:sfgr unit

(84,86%port unit (46) novably nDunted on the |inear

track and by the transfer unit (84, 86). 5 4.

Apparatus as clained in claim3 wherein said transfer

4st at '%a&%@as%‘éﬂ?@élaﬁn 3fdzHePelH§£H ahsteR dtion ( 22?’ rﬂ@rises a
waf er - shaped article. 5. Apparatus as c d

ﬂlmmbhamsrm farftpping (Ev)i the waﬁmshmedsatrtaﬂc on conprising a

10 holding unit (42) with two hol ding devices (42a,

42b) arranged in a back-to-back configuration. 6.

5Appa Mé}ipdﬁat@SastlélhﬁB Gh E1Ring BaiH¥reln WAIR i@hFeSahtibr dompRAd a
ises a flip mechanismfor flipping the

unit (46) r
halieg U e v rodding devisns (Hn AP ALATTROERA b3 basbto-back
?ﬁ@ ra 7. Apparatus as clainmed in claim®6 wherein

q ol di ng devices (46a, 46b) are arranged in a
back-to-back configuration. 8. Apparatus as clained in
claim1l with a transport system conprising at | east

6 wo /sPaEtussas dpimed ia glaim 4 ydherqin saifl tiapspogisuib46) egpprises a flip

mechanism for flipping the wafer-shaped article and two holding devices (46a, 46b).

7. Apparatus as claimed in claim 6 wherein the two holding devices (46a, 46b) are

arranged in a back-to-back configuration.

8. Apparatus as claimed in claim 1 with a transport system comprising at least two

of said at least one linear tracks (24, 26).



