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lcudb8h@Bfragtl | y horizontal plane. An object of the
invention is to provide a transport systemfor an
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fer- tlclethere da.tra rt t.e .
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transport system conprises at |east one linear track
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crew or _a toohbeltdr st
oA o7 pectass JBlr yohiabutd gy st ¥nd sTigFE ReferRkBEg aflote along =
lin@drgyath 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 smaller than the smallest diameter of
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30 An advantage of the invention is that the w dth of

the transport path for transporting the wafer-shaped
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di aneter of WD 2004/ 036628 PCT/ EP2003/ 011178 2 the
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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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article mght be treated no matter which side is up in
the cassette. Yet another enbodi nent has a transfer
W@ t@iiosgs2conpri sing two hol di ng devi ces arr anBe€DEPIO&011178
back-t o-back configuration.3 Thus one transfer station
30 wafer:sha articles at
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a schematic top view of an Apparatus for treating
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enbodi nent of the present invention. Fig. 2 shows a
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shows a side view of an enbodi nent of the
lWﬁ“@i@'ﬁg nmeans use in the present invention. Fig. 4
s_,hows a top view of the hol ding means according to

Fig.oft stows13 tophdew sy dhaeaholding meansaqeprding 19 'Fige@ ar r anged
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alane & kstm%fronbplﬁnﬁ& twe cpgsalte-haiding units 15 for

cassette storing at least one wafer-shaped article 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, 44b7 and 46a, 46b respectively. The two
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cassette storing at |east one wafer-shaped article
therein. In this case each cassette- holding unit 15
WO 300a/08d6e$1t openi ng unified port (FOUP). 25 TheCT/EP2003/011178

apparatus 1 has a transport4 system for picking a wafer

froma cassette on the FOUP 15 and placing it into
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the diafer that fadessthe process 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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faced downwards when laid onto or into the process
nmodul e. 20 An alternative pivoting nmechani sm (not
WG b@mn}eeen carry out a turning novenent ar ouPdI/EP2003/011178
axis, which is perpendicula to the transport path and
in an angle of 450 to the horizontal plane. In th
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|s a ntageous to pivot th ding neans 46 with
respastiveholdingrdavicem 66 about an angl e a (e.g. 45, see )
Fig. WO 2004/ 036628 PCT/ EP2003/011178 5 2), then to

ﬁ(é éﬁbv&rﬂﬁ ﬁ&lﬂaMZrE%%ﬂgraﬁé% Qtaﬁﬁﬁ 2@t 2% %6§1br|§éé é%btd'l'fy”unlt 42, 40.

Into lon 4 1 nes). Between
Eﬁark\stmldmg hasiitcth o0 thewaraaier stlataom imeauipped Wi tzw watar holding

({ervﬁ:g ff({ar, a% H g8342£o42t?%e e%tl ?ﬁ@q]olapﬁtéi@\flée%s are arranged

SSOCIa rans
. geralidl oo eacRdthendntie ab@ktto#bamka:onﬁgmat{orizés ican be seen in Fig. 3
asiﬁci- ate wth the right transfer station 20. Each
sfer station 20, 22 is arranged so that the
correspondi ng wafer transport unit 44, 46 can pick a
Bétiveen fth@gaﬁmﬂtemma? ainwafseand theotrhhefet statisfis20, 22 a robot 84 is
station or j cation .reasons.the trapsf.er
taiaednine Fbos B ERasER umpying 2t Ak epd BREP gg mounted on

i’ penphefal RINACIBP fraH8hdriing Bhwafef wh Endadtedotdrs Foltransporting wafers
easy accessible for the 1o res eCtI%cfll‘s | di ng devi

318 Waloaewrvinging arianhhesefate Aok Jasqubed I gefals, Retsyn. T robot 84
\fig{‘ﬁé k}ﬁ@?ﬂ@ﬁtapbé i@ Hﬁﬁdredlﬁ't Wy to %@&@aﬁ@b%b&gvaiéﬁstm a cassette

& transrer station rs i ppe
cattiast by on o fhp careefiedoIGIRUNEDES 81 1a PR apstplace wafers on one of
tbgstga%]%ge}rvﬁé%o eacﬁ 5? lhgéungp] I\élﬁ§§§%%§s¢%1{ersa&9%‘3th cassette-holding
wrdtsfthe woladti Shisamouatedban adieear tradk 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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86 nmounted on its peri pher&al end for transporting a
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transfer stations 20, 22. For an access to cassettes
C@Hﬁdﬁid?ﬁcassette holding units the robot 84 is |
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Y ! Y e rall .
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same place inmediately thereafter. WO 2004/.036628
PRSEsE Db 3S/ah9Ya d8scribethe hol di ng unit 40, 42 of the
transfer station is further equipped with a flip

IEig! BesHaM fabd uEward Wn@fr@étmem anmevmceesseumarobot 84 collects the
i ndi cated by e arrow Fv
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er 1s called side A and the opposite side o
p@amlen 48 and therefore side| B fhogs dpwerd.Suggest ed that side A
faces upward in the cassette and side A shall face
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novenent fer through the machine occurs as
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d%g@eﬁ'gé ?r?ﬁ?fﬂ?rrglﬁétfté‘?ﬁé réllltislég)gt %P The transport unit 44
is 10 linearly noved close to the transfer station 20
lrauyet agoihiev embdisnentHhird ilineah track mithdassociated ranspart unit can be
r [

?& E)wageeﬁnl vé ;%ecﬁ %)81[5! Elolliﬁjéa? grgggéé ﬁﬁ? ffﬁ@dle T%ggg&l? @it can thus

adeéssr proeekss units of both arrays of process units.
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If side B shall face upward during treatnent in the
process unit robot 84 collects the wafer froma

w@asaoBsdees and delivers it to the | ower hol di ngpdEYPDB3/011178

40b of the transfer 15 station 20. Then-the hol di ng
device 40 is flipped so that the wafer gets into the
clBipey: position 40a and therefore side B faces upward.
I n anot her enbodi nent (not shown) the transfer station

di
BB R A g RS il 19 "1
di t .

515 oy S RSSH A 0 S o R A e 1.5
Wi t hvrdnssemuraeedt sueim ppaness winittonessingle wafer-simaped article (Wm) can

bet g, both parallel linear tracks. This m ddle
tra\rlrvgggﬁa? |t can thus access process units of both

r S 2004/ 036628 :
pchPErsoetRonTE Uht 1) HENSRING 2 Bastene csgetieostoring at least
t r eabhagvaterfshapel apiesle idreial es conprising 1.1 a linear
arranged array of a plurality of at [east two process

un Ba tféﬁspo&%ystét’ﬁefbﬁlp'bkrﬁg QawBfePShBpE QFRAS fromh ta E48¥ette and
si ng waf er - shaped article (W) can 5 be treated

| e
1. 2ap@5§'§ét'f‘@‘i’ﬂﬁ9ﬂ415’%ﬁﬁﬁ upit5) for hol ding at | east
one cassette storing at |east one wafer-shaped
ar L-AetransppRisystemeonprsiRgor t system for pi cking a
vvafer-sha ed article froma cassette and placing it
i nto1dht 8 leashopeckneannirack: (26) arranged: parpipbite tb,s/ﬁream of the

conpri si nﬂuraﬁ oflpr%eéfﬁﬁﬁs fﬁe 3‘3# ﬂﬁ%o&rﬁ gk Ie]‘a%?pne single wafer-

arranged para e ar ura

process u$h€tp§d(?8‘t10|e ng @imear\patlg patallbls@sthecantaysofrtgé elurality of
waf er - E%% fscle along a linear path parallel to

t he array et plurality of process units 15 1.4.2

a transpo )

30528 oghdn A (BT YRRl 67 08 gl oot one
conprr si nifpeat ttaeks(QGpnsalgctrwgpgrt ertaa@mbﬂﬁag dtaeast one holding
hol ding a_sin ape rti
subst ant i @F??{sq ‘&@y??re'%ﬁ'g'ﬁp SANYEMA Cfpr-§hqp(§% %Clﬁr"r‘réa?“bStant'a"y
track. vertical plane parallel to the linear track.

2. Apparatus as claimed in claim 1 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 honzontal state. ’

3. Apparatus as claimed in claim 1 comprising a front unrt wherern 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).

4. Apparatus as claimed in claim 1 comprising at least one transfer station (22) for

temporarily storing the wafer-shaped article (Wt), the transfer station being
accessible by the transfer unit (84, 86) movably mounted on the linear track.

5. Apparatus as claimed in claim 4 wherein said transfer station (22) comprises a flip
mechanism for flipping (Fv) the wafer-shaped article.



2. Apparatus as clainmed in claim1l wherein the
transport unit (46) has a pivoting (66) 20 mechani sm

wo evo4p86608 i Ng (P) the wafer-shaped article froPeBEP2003/011178
substantially vertical state to a substantially

hori zontal state. 3. Aﬁparatus as claimed in claiml

& ofPParaiusgas qlaigied imictaimnd rwhereln saidr pngfer statiane gemprising a
t ot al s Blf [ t

st BRBNTH @)l B8 HoRdig dediols [B7a, Wk aRAnGad 1P aRicto-back
areenfigergtiond a transfer unit (84, 86) for transferring

the 25 wafer-shaped article between the cassette and

7 happaratuspas claimed in(cld@iin tfwheneinataid trarmsporiourdt (46) eamprises a flip

track, (26) .. 4. aratus.as . clained. in clai . .

S coﬁ%?'i’érﬁ%)'g fof ﬂlpﬁ& {h%ng’afeféﬁﬁ?f)@? agﬁj%? iaé’ﬁ t{”ﬁ’g%";]fj'&p devices (46a,
tesgrarily storing the wafer-shaped article (W), the
transfer station being accessible by the transfer

8UnAppdrthus B5¢laitmecaipl slaiffo ¥iviesteidnthe heol HolBAg devieek (46) 46b) are
aratus as claimed in claim4 wherein said

5.

t raf] I3 @RackHoback corfigwatiods a fl1ip mechani smfor

flipping (Fv) the wafer-shaped article. W 2004/ 036628 .

%c#&’r%ﬁég@@ﬁ aimed in glagm 1wt p dranspert systemremnrising atileast two of
10 4 w@aeleasﬁéwnrteraaﬂ%&@sr@t, ggj.on conprising a holding

unit (42) wth tw hol di ng devices (42a, 42b) arranged

in a back-to-back” configuration. 7. Apparatus as

claimed in claim1 wherein said transport unit (46)

conprises a flip 5 nmechanismfor flipping the

waf er - shaped article and two hol di ng devi ces (46a,

46b). 8. Apparatus as clainmed in claim7 wherein the

two hol di ng devices (46a, 46b) are arranged in a

back-to-back configuration. 9. Apparatus as clainmed in

claiml1l with a transport system conprising at | east

two of 10 said at |east one linear tracks (24, 26).



