Devi cer for Conveying Substrates through a Substrate Processing Plant The

i Avention relates to a device for conveying substrates through a substrate
processing plant. 5 Devices of this kind are known for noving
substrates, especially CDs, through cooling and drying devices. The
substrates are placed into baskets noving on a circular path or into slots
provided in circular devices. Such carousel transporting devices, however,
have great dinensions and require large size drive devices so that 10

such known devices are cost-intensive. Furthernore, |oading of such
carousel transporting devices with substrates, respectively, renoval of
substrates therefrom is difficult and requires high constructive

expendi t ures. For devices of the aforenmentioned kind it is also known to

enpl oy 15 cre V\/;S h rotates nd noves forward_ the
substrates posit | 0 enf%frﬁk@rg’ E¥ing l?ﬂ?t'i%?%thm 1 3 Sibstrate Eoegssinge
di sadvantage that a relative novenent betpggn the screw conveyor and the

substrates occurs, generating friction which causes particles to be rubbed
of f and thus results in contam nation 2 From DE 43 41 634 Al, upon

0
whi ch the present on g |ce for.transporti di sk- shaped
substrates in a sutg??'h‘{e@ 'Ppéﬁlﬁ?ﬁﬁ] %99\"8@ PLCUN&XINg ?ﬁbﬂ%%?ﬁﬂﬁ?ﬁ@toot hed
belts are provi dedagubbtrafel procéSsing phiit’ at es can be conveyed through the
treatment device. This device, however is designed for only a single Lit.

Trsl.of PCT/ EP98/ 02083 - Kl aus Wber et al - STEAG HamaTech AG -
AZ2189( 1858) Devices of this kind are krtown for moving substrates, especially

CDs, through cooling and drying devices. The substrates are
placed into baskets moving on a circular path or into slots provided
in circular devices. Such carousel transporting devices, however,
have great dimensions and require large size drive devices so that

10 such known devices are cost-intensive. Furthermore, loading of
such carousel transporting devices with substrates, respectively,
removal of substrates therefrom, is difficult and requires high
constructive expenditures.

For devices of the aforementioned kind it is also known to employ

15 a screw conveyor which rotates and moves forward the substrates
positioned in the conveying path. This has, however, the
disadvantage that a relative movement between the screw conveyor
and the substrates occurs, generating friction which causes particles
to be rubbed off and thus resuits in contamination.

20 From DE 43 41 634 A1, upon which the present invention is based,
a device for transporting disk-shaped substrates in a substrate
treatment device is known in which three toothed belts are provided
with which the substrates can be conveyed through the treatment
device. This device, however, is designed for only a single
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:2 -+ substrate shape and size and cannot be adapted to different
specifications, such as, for exanple, different substrate sizes. From US
4,947,784 a device for transferring wafers froma first wafer securing.
device (wafer cassette) into a second wafer securing 5 devi ce (wafer
boat) is known. Such a so-called handling device for wafers is not designed
for transporting wafers through a treatnent device and is not suitable for
this purpose. From DE 195 30 858 Cl a handling device is known in which the
wafers are transported by suction plates. The handling device of 10

DE 195 29 945 Al realizes gripping and securing of flat substrate by an

I nner gripping device, wherein the gripping device engages a hol e provi ded
at the interior of the substrates, with the gripping device supported at
the edge of the inner hole. It is an obje%t of the invention to inprove a
devi ce known from DE 15 43 41 634 Afsuch that an adaptatlon of the

device to different eC|f cation for | fferent SH te sizes,
is possible in a §Ph§10 hﬁB? aqef]@l gn@%ﬁ?‘ﬁn@ ?éﬂ%%‘l? to5d ﬁ%’ﬁt i vel y
sol ved by the fea%gb&ﬁicﬂfoﬁé %uEhJas ﬁ)fé&aﬁwéldlﬁe@htadbsﬁé@m@sspam ng of
the lateral transpoOr [ts relative to one another and/or to the

base transport belt, not only an adapt i on of the device to the respective
speci ficati ons, From US 4,947,784 a device for transferring wafers from a first
wafer securing device (wafer cassette) into a second wafer securing
5 device (wafer boat) is known. Such a so-called handling device for
wafers is not designed for transporting wafers through a treatment
device and is not suitable for this purpose.

From DE 195 30 858 C1 a handling device is known in which the
wafers are transported by suction plates. The handling device of

10 DE 195 29 945 A1 realizes gripping and securing of flat substrate
by an inner gripping device, wherein the gripping device engages a
hole provided at the interior of the substrates, with the gripping
device supported at the edge of the inner hole.

It is an object of the invention to improve a device known from DE

15 43 41 634 A1 such that an adaptation of the device to different
specifications, for example, different substrate sizes, is possible in
a simple manner.

The aforementioned object is inventively solved by the features of
claim 1. By providing an adjustable spacing of the lateral transport
20 belts relative to one another and/or to the base transport belt, not
only an adaption of the device to the respective specifications,
especially to different substrate sizes, but also a readjustment of the
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especially to different substrate sizes, but also a readjustnment of the Lit
Tral . "of PCT/ EP98/ 02083 - Kl aus Weber et al- STEAG HamaTech AG - AZ
2189(1859) -3 - spacings required for a reliable securing and
transporting of the substrates is possible in a sinple manner. A further
preferred enbodi nent of the invention is that the angl e between the
transport planes of the two lateral transport belts and 5 t he
transport plane of the base transport belt can be changed. In this manner,
an optimal adjustnment of the support |ocations of the substrates
transported on the transport belts is possible. Furthernore, it is also
possi bl e to adapt the device with sinple neans to different substrate
shapes or substrate sizes, be it round 10 or rectangul ar shapes.
For rectangul ar substrates, the angle between the transport planes of the
| ateral transport belts and the transport'ﬁrane of the base transport belt

is preferably 90[err]. The invention therefore has the object t rovi de a
devi ce for novenenspagings bequirad: for:a relighle sesurinrg ﬁa\detr@m%dmm ?J ice with

path or substrato SaataEn o NSSBRITF AR melRer, o1 [ Vel o e

space-savi ng, and easily mani pul ated device is possible. The aforenenti oned

object is inventively solved by a base transport belt and t | at er al
transport belts m&ﬂ{lrﬁh@gpg@fgrrﬁg@nhgq:g\%pg@g% invention is ?hatvﬁ%e ang?e

between the transport planes of the two lateral transport belts and
5 the transport plane of the base transport belt can be changed. In
this manner, an optimal adjustment of the support locations of the
substrates transported on the transport belts is possible.
Furthermore, it is also possible to adapt the device with simple
means to different substrate shapes or substrate sizes, be it round
10 or rectangular shapes. For rectangular substrates, the angle
between the transport planes of the lateral transport belts and the

transport plane of the base transport belt is preferably 90°.

The invention therefore has the object to provide a device for
movement of substrates through a substrate treatment device with
15 which a carousel-type movement of the substrate on a circular path
or substrate wear can be avoided and a constructively simpie,
space-saving, and easily rhanipulated device is possible. |

The aforementioned object is inventively solved by a base transport
belt and two lateral transport belts which respectively have cutouts
20 for a vertical receiving action for the substrates. Due to the
inventive features, i.e., using three tranSport belts, a linear
movement of the substrates results with the advantage that the
device is very simple, space-saving, and wear-free, and furthermore
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20 -+ for a vertical receiving action for the substrates. Due to the
I'nventive features, i.e., using three transport belts, a |inear novenent of
the substrates results with the advantage that the device is very sinple,
space-savi ng, and wear-free, and furthernore Lit Trsl. of PCT/EP98/02083 -
Kl aus Weber et al - STEAG HamaTech AG - AZ2189(0859) -4 - can be
adjusted easily to the respective requirenents, for exanple, the size of
the substrate. According to -an especially advantageous enbodi nent of the

i nvention, the cutouts for vertically receiving the substrates are 5
enbodi ed as internedi ate spaces of teeth at the transport belt provided in
the formof a toothed belt. Such toothed belts can be manufactured

i nexpensi vely. For adapting the inventive transport device the spacing of
the lateral transport belts to the base be]t can be changed. By adjusting
the 10 | ateral transport belts to - base belt, an adaptation of the
device to different substrate sizes is possible in a sinple manner. In the

case of round substanheadjustedeasty tq the respective regujteryents,fer example,

especi al |l y advant Qike YH nsport planes of the two | ateral
transport belts hg\gg an angPeéch)’ trégefélater than 90[err] to 15 t he

transport plane of the base transport belt. This allows an easy insertion
into and renoval o thg.su strates frﬂn1%Pe i nventive . '
ccording to an especially advantageous embodiment of the
invention, the cutouts for vertically receiving the substrates are
5 embodied as intermediate spaces of teeth at the transport belt
provided in the form of a toothed belt. Such toothed belts can be

manufactured inexpensively.

For adapting the inventive transport device the spacing of the lateral
transport belts to the base belt can be changed. By adjusting the

10 lateral transport belts to the base belt, an adaptation of the device
to different substrate sizes is possible in a simple manner.

In the case of round substrates, such as, for example, CDs or
DVDs, it is especially advantageous when the transport planes of
the two lateral transport belts have an angle of greater than 90° to

15 the transport plane of the base transport beit. This allows an easy
insertion into and removal of the substrates from the inventive
transport device, whereby however the supporting action of the
substrates in the transport device is safe and secure.

The transport belts are preferably guided about guide pulleys and
20 drive wheels which are embodied especially as gear wheels when
the transport belts or at least one of the transport belts on the side
facing away from the transport surface, i.e., its drive side, is
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transport device, whereby however the supporting action of the substrates
in thé transport device is safe and secure. The transport belts are

pref erably gui ded about gui de pulleys and 20 drive wheel s which are
enbodi ed especially as gear wheels when the transport belts or at |east one
of the transport belts on the side facing away fromthe transport surface,
l.e., its drive side, is Lit. Trsl. of PCT/EP98/ 02083 - Kl aus Wber et al-
STEAG HamaTech AG - AZ2189(1859) -5- enbodi ed as a toothed belt. A

t oot hed design of the transport belts on both sides is therefore very
advant ageous. Anot her very advant ageous enbodi nent of the invention resides
in that each one of the three transport belts is guided inits own 5
transport belt device and is driven by its own drive unit. In this manner,
the individual transport belt devices are individual units so that the
arrangenment, adaptation, and alignnent of -Otte transport belts to different
substrates is possible s very ﬁgiantageous tQ provide the drive units

o )
of the three 10 embwﬂ'?‘i\ﬁ% Adeethed belt. Sfenthestdesigrof thedranspod belisr onousl y
to one another. Thigh I:Fcﬂﬁ%ide% iQQﬁer@?&r)é\)é?yﬁdVé\jltggéaﬁlgri ve velocity for all
a

three transport belts, but also 1n a synchronou I'gnnment of the cut out s
for receiving the substrates. Instead of such a synchronous control, it is
' i,de the drives of the thre anspor . .

al'so possible to pf‘\%\é her very agvantageous emgodlmenei otf{he invention resides in

that each one of the three transport beits is guided in its own

5 transport belt device and is driven by its own drive unit. In this
manner, the individual transport belt devices are individual units so
that the arrangement, adaptation, and alignment of the transport
belts to different substrates is possible.

It is very advantageous to provide the drive units of the three

10 transport belts such that they operate synchronously to one
another. This results not only in a uniform drive velocity for all three
transport belts, but also in a synchronous alignment of the cutouts
for receiving the substrates. Instead of such a synchronous control,
it is also possible to provide the drives of the three transport

15 devices, respectively, the three transport belts with a common gear
box, for example, a play-free gear box, in order to ensure a
synchronous movement of three drive belts, respectively, their
cutouts for receiving the substrates. The gear box can also be
driven by a drive common to all three transport belts.

20 The transport belts or at least parts of the transport belts which are
in contact with the substrates, are preferably comprised of a special
material that prevents contamination, such as Teflon, or a material
which is not sensitive to contamination, respectively, can be easily
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5 ¢ devi ces, respectively, the three transport belts with a conmon
gear box, for exanple, a play-free gear box, in order to ensure a
synchronous novenent of three drive belts, respectively, their cutouts for
receiving the substrates. The gear box can also be driven by a drive conmon
to all three transport belts. 20 The transport belts or at |east
parts of the transport belts which are in contact with the substrates, are
preferably conprised of a special material that prevents contam nation

such as Teflon, or a material which is not sensitive to contam nation,
respectively, can be easily Lit Trsl. of PCIT/EP98/02083- Kl aus Wber et al-
STEAG HamaTech AG - AZ2189( 1859) cl eaned. Loadi ng and/or unl oadi ng of
the inventive transport device, respectively, the three transport belts

Wi th substrates, is preferably carried out with suction grippers and/or

I nner grippers, which 5 engage the'@%ge of the inner hole of, for
exanpl e, CDs. Suchw%;igpzng devi ces are sinple and prevent the subsequent
contam nation of t trates after the treatnment process. The inventive
transporting device is especially advantageous in connection with substrate
dryi ng devices or cooling devices which 10 are used especially in

t he production of dCoedinthearndiomunibadingt of ithet mv'enweld’traniporﬂidé&néélaped

Lgle?tege nt obj ects, rieSpeédtivgﬁlt, thoeng#e%nspoﬁ Leﬁ su strates is I:\rgxrably
carried out with suction grippers and/or inner grippers, which
5 engage the edge of the inner hole of, for example, CDs. Such
gripping devices are simple and prevent the subsequent
contamination of the substrates after the treatment process.

The inventive transporting device is especially advantageous in
connection with substrate drying devices or cooling devices which
10 are used especially in the production of CDs.

The term substrate is to include all disk-shaped treatment objects,
i.e., not only CDs, including audio CDs, ROM-CDs, so called
recordable CDs (CDRs), digital video disks (DVDs) etc., but also
masks for producing semiconductor components, display units etc.

15 The invention will be explained in the following with the aid of an
embodiment making reference to the figures. It is shown in:

Fig.1 the inventive transport device for a drying device for drying
CDs in a side view;
Fig. 2 the device of Fig. 1 iri a plan view;
20 Fig. 3 anenlarged sectional view along the section line IlI-11l shown
in Fig. 1; and
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recordable CDs (CDRs), digital video disks (DVDs) etc., but also nmasks for
produci ng sem conductor conponents, display units etc. 15 The
invention will be explained in the following with the aid of an enbodi nent
maki ng reference to the figures. It is shown in: Fig.1l the inventive
transport device for a drying device for drying CDs in a side view, Fig. 2
the device of Fig. 1 in a plan view, 20 Fig. 3 an enl arged secti onal
viewal ong the section line Ill-1l shown in Fig. 1; and Lit. Trsh. of

PCT/ EP98/ 02083 - Kl aus Wber et al - STEAG HamaTech AG - AZ2189(1859) -
7- Fig. 4 an enlarged sectional view along the section line V-1V shown in
Fig. 1. As is shown in the figures, the inventive device conprises a first
transport belt device 1 with a base transport belt 2, a second 5

transport belt device 3, conprising a |lateral transport belt 4, and a third
transport belt device 5, having a Iateral'ﬁ?ansport belt 6. The transport
belts 2, 4, 6 have gutouts, respectively, internedi ate spaces between teeth
of a toothed belt i34 @epolarged mediopal viewe along dhersectiopuline by-IV-

i nt ermedi at e spaces are I in all three 10 transport belts. As
can be seen especially FEB@%5§$%%‘gnd 4, the drive of the transport belts
2,4,6 is realized by a conmon drive unit

As is shown in the figures, the inventive device comprises a first
transport belt device 1 with a base transport belt 2, a second
5 transport belt device 3, comprising a lateral transport belt 4, and a
third transport belt device 5, having a lateral transport belt 6. The
transport belts 2, 4, 6 have cutouts, respectively, intermediate
spaces between teeth of a toothed belt for receiving the substrates
7. Such cutouts or intermediate spaces are provided in all three
10 transport belts. As can be seen especially in Figs. 1 and 4, the
drive of the transport belts 2, 4, 6 is realized by a common drive unit
8 which is driven by drive belt 9 and a gearbox 10 for synchronously
moving the three transport belts 2, 4, 6.

In the represented embodiment of the inventive conveying device

15 for drying the substrates, a blower 11 is provided which extends
over a large portion of the length of the movement direction with
which air, either heated by the blower 11 or already heated air
coming from the exterior, is continuously blown onto the transport
belts 2, 4, 6 or onto the stepwise transported substrates 7. The

20 depleted drying air is guided away from the drying housing to the
outlet openings 11, 12.

The invention has been explained with the aid of a preferred
embodiment. However, to a person skilled in the art numerous

Lit. Trsl. of PCT/EP98/02083 - Klaus Weber et al - STEAG HamaTech AG - AZ.2189(1858)



8 whi-ch is driven by drive belt 9 and a gearbox 10 for synchronously noving
the three transport belts 2, 4, 6. In the represented enbodi nent of the

i nventive conveying device 15 for drying the substrates, a blower 11
is provided which extends over a |arge portion of the length of the
novenment direction with which air, either heated by the bl ower 11 or

al ready heated air comng fromthe exterior, is continuously blown onto the
transport belts 2, 4, 6 or onto the stepw se transported substrates 7. The
20 depleted drying air is guided away fromthe drying housing to the
outl et openings 11, 12. The invention has been explained with the aid of a
preferred enbodi nent. However, to a person skilled in the art nunerous Lit
Trsl. of PCT/EP98/02083- Kaus Wber et al - STEAG HamaTech AG - AZ2189(1859)
-8- deviations and designs are obvious w thout departing fromthe gist of
the invention. For exanple, the transport'5%1t devices 1, 3, 5 can be
enbodi ed i ndependent of one another so that they can be changed in their

position relative tgvigtonaapdifasigns aerhviaus witheutdeparting from thegist
LLamiror e 79, & | Lo e RUBROTLFS draml, hETARRERER DL e, e,
the transport belt b2 embddied ingependent lofironeOanothehao tHat thepdamebe 7 i s
secured safely at tcrI]\ra?ISetli v géiroprzassit?otn rteli]aeiive to one another in order to be used
5 for transporting different substrates 7. In the represented
embodiment, the substrate 7 is round and the lateral transport belts
4, 6 have an angle to the transport belt 2 which is greater than 90°
so that the substrate 7 is secured safely at three locations at the
lower half of the substrate disk. For larger round substrates 7, the
10 lateral transport belt devices 3, 5 are simply moved farther
outwardly and-, optionally, the angle of the lateral transport belt
devices relative to the base belt 2 is changed in order to ensure a
support action of the substrates as optimal as possible. In the case
of square or rectangular substrates, the lateral transport belt
15 devices are arranged or pivoted such that the lateral belts 4, 6
extend perpendicularly to the transport plane of the base transport
belt 2.
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| .ower ~hal f of the substrate disk. For larger round substrates 7, the 10
| ateral transport belt devices 3, 5 are sinply noved farther outwardly and,

opti onal I y——t—heﬁamgl—e—ef__t_he_l ateral transport belt devices relative to the
base changed in order to ensure a support action of the

substrat es ﬂ' UI'MIMESI ble. In the case of square or rectangul ar
substrat es, sport belt 15 devi ces are arranged or
pi vot ed such that the | ateral belts 4, 6 extend perpendicul
transport plane of the base transport belt 2. Lit Trsl
Kl aus Weber et al - STEAG HamaTech AG - AZ2189(1859)

(11), conprising a base transport belt (2) and two | ateral transport belts
(4, 6), conprising respectively 5 cutouts for vertically
receiving the substrates (7), characteri®ed in that the spaci ng of the
| ateral transport belts (4, 6) relative to one another and/or to the base
transport belt (2) can be changed, and tGd@imshe angl e between the transport
pl ane of at |east one lateral transport belt (4, 6) and the 10
transport plane of the base transport belt (2) can be changed.

1. Device for conveying substrates (7) through a substrate

treatment device (11), comprising a base transport belt (2)
and two lateral transport belts (4, 6), comprising respectively

5 cutouts for vertically receiving the substrates (7),
characterized in that the spacing of the lateral transport belts
(4, 6) relative to one another and/or to the base transport belt
(2) can be changed.

2. Device according to claim 1, characterized in that the angle
10 between the transport plane of at least one lateral transport
belt (4, 6) and the transport plane of the base transport belt
(2) can be changed.

3. Device according to claim 1 or 2, characterized in that the
cutouts are intermediate spaces of transport belts (2, 4, 6)

15 embodied as toothed belts.
4. Device according to one of the preceding claims,

characterized in that the transport plane of the two lateral
transport belts (4, 6) has an angle to the transport plane of
the base transport belt (2) that is greater than 90°.

20 5. Device according to one of the preceding claims,
characterized in that the transport belts are guided
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2, ‘Device according to claim1, characterized in that the cutouts are
| nt erhredi ate spaces of transport belts (2, 4, 6) enbodied as toothed belts.
15 3. Devi ce according to one of the preceding clains,

charact eri zed-i—a—t—hat_t_he_tmp_ort pl ane of the two lateral transport

ts an |l e to the transport plane of the base transport belt
(2) that |s gr H”"I,"il}“ﬂﬂﬂ Devi ce according to one of the preceding
cl ai s, rized in that the transport belts are guided

respecti veI y about gw d& ahd Hrive wheels or rollers. 5. Devi ce according
to one of the preceding clainms, characterized in that - e
transport belts (2, 4, REPLACEMVENT SHEET - 10- -6) |i BHISSHEET HAS BEEN dun

transport belt unit (1, 3, 5) and is driven by its o dHREPmﬂEn 6.
Devi ce according to claimb5, characterized in that the—drirves of~The Three
transport belt units (2, 4, 6) are synchr‘o%usly 5 controll ed.
7. Devi ce according to cI aimb5, characterized in that the drives of the
three transport belt unrqsyeehvelzabgytawéeMeteewhgglsardetlﬁfsn gear box
(10).

6. Device according to one of the preceding claims,
characterized in that each of the three transport belts (2, 4,
6) is guided in its own transport belt unit (1, 3, 5) and is

5 driven by its own drive unit.

7. Device according to claim 6, characterized in that the drives
of the three transport belt units (2, 4, 6) are synchronously
controlled.

8. Device according to claim 6, characterized in that the drives
10 of the three transport belt units (1, 3, 5) are connected by a
common gearbox (10).

9. Device according to one of the preceding claims,
characterized in that at least the parts of the transport belts
(2, 4, 6) which are in contact with the substrates (7) are

15 comprised of Teflon.

10. Device according to one of the preceding claims,
characterized in that at least one suction gripping device is
provided for loading and/or unloading of the substrates (7).

11. Device according to one of the preceding claims,
20 characterized in that at least one inner gripping device for

-
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8. *'Device according to one of the preceding clains, 10

characterized in that at |east the parts of the transport belts (2, 4, 6)
which are in contact with the substrates (7) are conprised of Teflon. 9.
Devi ce according to one of the preceding clains, characterized in that at

| east one suchW‘pprrvdew—ee is 15 - o pr OVI ded for Ioad| ng
and/ or unloadl tates (7). 10. Device
t he preceding ’Emmﬂr ized in that at |eag
engaging the e ge o @an «nol e of the substrateg
unl oadi ng of the—subst+ates (7) is provided. 20
according to one of the preceding clainms, characterlzed in that the

substrate treatment device is a substrate drying device or substrate
cooling device (11, 12, 13). 11

loading and/or unloading of the substrates (7) is provided.

12. Device according to one of the preceding claims,
characterized in that the substrate treatment device is a
substrate drying device or substrate cooling device (11, 12,

5 13).
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