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{54) Title: TRANSPORT SYSTEM
(54) Bezeichnung: TRANSPORTSYSTEM
{57) Abstract

The invention relates to a transport system for conveying products
during the production process, especiglly integrated semiconductor products,
to facilities inside a building, where they are submitted to factory processing.
The invention is characterized in that the transport system and the machining
facilities are separated by a fioor and that the supply process from the transport
system to the machining center is made through opening in said floor. Such a
system is advantageously built separately from the machining center, resulting
in a significant increase of the supply pace. It enables any place in the plane
of the system to be reached and to be accessed any time in case of failure.
It also provides with the possibility to significantly reduce the complexity of
the driving software.

(57) Zusammenfassung

*  Erfindungsgemi wird ein Transportsystem zum ‘Transport von zu
bearbeitenden Produkten, insbesondere integrierten Halbleiterprodukten, zu

in cinem Gebiude angeordneten Bearbeitungsanlagen zur Durchfthrung von Bearbejtungsschritten an den zu bearbeitenden Produkten
getrennt sind und Zuftthrungen von dem Transportsystem 2u den Bearbeitungsanlagen durch Offnungen in der
d sind. Das erfindungsgemiBe Transportsystem besitzt den Vorteil, da8 es baulich von den Bearbeitungsanlagen
getrennt ist. Dadurch 148t sich eine deutlich hthere Transportgeschwindigkeit erzielen. Jede Position auf der Ebene des Transportsystems
kann frei withlbar errcicht werden und ist jederzeit zuginglich, sollte ein Fehler aufireten. Weiterhin kann die Komplexitit der

bereitgestellt, Das erfindungsgemife
durch eine Gebaudedecke
Gebiiudedecke

Steuerungssoftware deutlich vermindert werden.




10 feeds between the transport system and the machining pl ant s. Such
a transport  system is__described in JP 06 143067 A Moder n

i ndustrial produ@Ri®dh Ps2geRerally nmarked by & 15 hi gh degree of
dutomation. This refers both to the actual machining of the products
to be machi ned bpagcik@ptiont he transport of the products to be machined from
one machi ni ng device to another. In the sem conductor I ndustry in
particular, a high degree of automation is 20 indispensable so that it is
possi bl e to be Twapepbtritveystemon an international scale. During the
production of an integrated sem conductor product, the product passes

through up to 600 process 25 steps which can largely be carried out only by
means of S The present invention relates to a transport system, in

particular a transport system for the production of
integrated semiconductor products. The present
invention relates, furthermore, to an apparatus for the
intermediate storage and transport of products to be

10 machined.

Modern industrial production is generally marked by a
high degree of automation. This refers both to the
actual machining of the products to be machined and to

15 the transport of the products to be machined from one
machining device to another. In the semiconductor
industry in particular, a high degree of automation is
indispensable so that it is possible to be competitive
on an international scale.

20
During the production of an integrated semiconductor
product, the product passes through up to 600 process
steps which can largely be carried out only by means of
highly specialized machining plants in a clean room

25 environment. In this case, a plurality of identical
machining plants are often combined to form a machining
zone ("bay"), normally a plurality of machining =zones
being accommodated together on one story of a factory
building.

30
In order, then, to transport the semiconductor wafers
to be machined to the individual machining zones or
machining plants, transport systems are provided on the
same story of the factory building as that on which the

35 machining plants are also accommodated. In this case,
transport between two machining zones may take place,

for example, via railborn vehicles on the ceiling of -

the story ("monorails").
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hi ghl y speci al i zed machining plants in a clean room environment. In
this case, a plurality of identical machi ning plants are often conbi ned
to forma nachi 17‘1997 P 220%% ("bay"), norﬁa?ly a plurality of machining
Zones 30 bei ng accommodat ed toget her on one story of a factory

bui I di ng. Imﬂeﬂmdéiatéhemtoteslranﬁﬂﬂﬂﬂﬁkhe"Sembkem@mchoaréaf@fﬁen

to be machined to the indjyvi I I.ni zones .o, _35 machi ni ng.pl ants,
transport  syst SRECRTESR ot qetifhn e vidhy, " RAZRRIngy PRAAED Adal 4R
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The semiconductor wafers may then be transported from

an intermediate store to the actual machining plants

via robots, railborn robots, railborn wvehicles on the

floor of the story or wvia =~ driverless vehicles

10 ("Automated Guided Vehicles" AGV) on the floor of the

story.

However, a transport system of this type has some
disadvantages. On the one hand, the transport speed is
15 low. Transport from one machining plant to another may
take 10 minutes or more. On the other hand, the
transport control software is highly complex. Thus,
obstacles, in particular the machining plants, have to
be Dbypassed and transport priorities conferred.
20 Overtaking actions occur. Intersections and branches
have to be taken into account. Furthermore, the
intermediate stores in the machining zones require
large standing areas which. could be used more
appropriately for actual production.
25
The object of the present invention is, therefore, to
provide a transport system and an apparatus for the
intermediate storage and transport of products to be
machined, said transport system and said apparatus
30 avoiding or reducing the abovementioned disadvantages

of previous systems.

This object is achieved by the transport system as
claimed in patent claim 1 and by an apparatus for the

35 intermediate storage and transport of products to be
machined, as claimed in patent claim 10. Further
advantageous embodiments, refinements and aspects of
the present invention emerge
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2 Substitute sheet - 28 February 2000 for exanple, via railborn

vehicles on the ceiling of the story ("monorails"). Internediate
stores, so-call &8 97 P'2268kers", are oftem provided in the
rndividual machi ni ng zones and are capable of briefly storing the 5

sem conduct or
sem conduct or

10

15

20

25

30

35

W S idHeendedi-@i1 dilkgs ,MBCching N0 e@Reiption Th&d the

waf ers may. t hen be, transported from
accompanying drawings.

According to the invention, a transport system is
provided for transporting products to be machined, in
particular integrated semiconductor  products, to
machining plants arranged in a building, for carrying
out machining steps on the products to be machined. The
transport system according to the invention is defined
in that the transport system and the machining plants
are separated by a building ceiling and feeds from the
transport system to the machining plants through

orifices in the building ceiling are provided.

The advantage of the transport system according to the
invention is that it is separated from the machining
plants by virtue of construction. A markedly higher
transport speed can thereby be achieved. Each position
on the level of the transport system can be reached in
a freely selectable way and is accessible at any time,
should a fault occur. The complexity of the control
software can be markedly reduced. On the level or story
of the machining plants, the rails often used on the
ceiling can be dispensed with. The room height on the
level of the machining plants can be reduced by up to
one meter. The design of the transport system is
simplified, since, now, less stringent c¢lean room
conditions have to be adhered to. The transport system
can be erected and maintained without the machining
plants Dbeing involved. Furthermore, the transport
system according to the invention can easily be adapted
to any desired arrangement of the machining plants. It
is usually hecessary only to adapt the control software
for this purpose.

The transport system is preferably arranged above the
machining plants. In semiconductor factories which are
conventional at the present time,
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an internedi ate store to the actual machining plants via robots,

rail born robots, railborn vehicles on the 10 floor of the story or
via driverlessGrvelr @ e268 ("Autonmated Qiided Vehicles" AGY) on the

fl oor of the’ story. However, a transport systemof this type has

some 15 di sadvapl age m&m Qpbhe E’H Q@Bfa’% Eﬂ whEéHSEB(et m%%‘?ﬁ%&'n% ﬁ)larltcg’v

Transport from one ni ng Ian tes or
‘more. On the otars h@ﬂ@mm@ﬂéted 1Sraﬁ¥§br®nbbnﬁpﬁlQhﬁt$%@@l¥s°ﬁ|§m§Pn

- conplex. Thus, 5iy PPSHRGIES of Nodakd] Tek akn £l heerRGhini igi Phant so A to
20 be Dbypassed and transport prlorltles conf erred. Overt aki ng

actions occur. SHifrERAL gtRAGH I Drafcheable heRe to be taken into
“account. Fugthernore, the i ntermedi ate stores in the machining zones

require | arﬂe igt %I}delpeq:abal.r easfum@hemoggyl dif bt?heusfeeedsm%.gom the
transport system to the machining plants through the
orifices in the building ceiling are designed as
elevators. These elevators may additionally serve as

10 easily accessible short term intermediate stores.

According to a further preferred embodiment of the
present transport system according to the invention, at
least one storage zone for the intermediate storage of
15 the products to be machined is provided in the
transport system. The intermediate stores in the
machining zones on the level or story of the machining
plants may thereby be dispensed with. Thus, each
machining zone can receive one or two additional

20 machining plants.

Preferably, in this case, the storage zone is designed

as a level horizontal surface. Thus, rapid, freely

selectable access to the products to be machined can be
25 brought about in a simple way.

The transport system is preferably subdivided according
to machining zones, the subdivisions each having at
least one intrazonal transport system and being

30 connected to one another by at least one interzonal
transport system. In this case, it 1is particularly
preferred if the storage zone is also subdivided
according to the machining 2zones or a corresponding
number of storage zones are provided in the transport

35 system according to the invention. Accordingly, it is
also preferred if the feeds from the transport system
to the
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-25: apbrbpriately for actual production. The object of the present

I nvention is, therefore, provi de a transport system and an apparatus
for the inté%%é%?aﬁezég%rage and tranépérf of products to be 30

machined, said transport system and said apparatus avoi di ng or
reduci ng t he abomsehiéningnedldnsadveanages reacthegt eiyousnesrst ensf the

This object is %ﬁ@kﬁ¥8ﬂa?ytkgﬁs§6ﬂesBQEEeﬁ¥§te”‘as 35 clained in patent
n that, In a wa

claim 1 i orresponding to the machining zones
in which the machi ni ng plants are conbi ned, the transport systemis

subdi vi ded i ntorgnt [azonde ALANSRON t  BYSEREBmoWB] Chidr € the CONPRELEAAYI @
the feeds to the nachining zones and tq .
5 transport system comprises a transport crane with a
grab and if the interzonal transport system is designed

as a conveyor system or as a railborn system.

Furthermore, according to the invention, an apparatus
10 1is provided for the intermediate storage and transport
of products to Dbe machined, in particular for a
transport system according to the invention. The
apparatus possesses a storage zone for the intermediate
storage of the products to be machined and a transport
15 device for traﬁsporting the products to be machined.
The apparatus is defined in that the storage zone is
designed as a level horizontal surface. Thus, rapid,
freely selectable access to the products to be machined
can be brought about in a simple way.
20
The transport device is preferably designed in such a
way that the products to be machined can be transported
back and forth between a first entry/exit zone, the
storage 2zone and at least one second entry/exit =zone.
25 The products to be machined can thus be guided, for
example, by the interzonal transport system via the
respective storage zone to the feeds to the machining
plants.

30 In this case, it is preferable if the transport device
of the apparatus according to the invention comprises a
transport crane with a grab.

The invention is illustrated in more detail below with
35 reference to figures of the drawing in which:

\
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-3 Substitute sh 2§ g?ﬁéuary 2000 ge_another t hrough an interzonal
transport syste and that the intrazdnal transport systens have
st or age zones for the internedi ate storage of the sem conductor

products, so thBiguhe stlor sliawssubali vdiledrammatiay 5ldwstespdodi ngpff o &he
machi ni ng zonesgyangport system according to the invention,

Figure 2 shows a further diagrammatic illustration of

5 the transport system according to the invention, and

Figure 3 shows a diagrammatic illustration of an

apparatus according to the invention for the

intermediate storage and transport of products to be
10 machined.

Figure 1 shows a diagrammatic illustration of a
transport system 1 according to the invention. The
transport system 1 according to the invention is
15 separated by a-building ceiling 7 from the machining
plants 5 which are accommodated on a story below the
transport system 1. Feeds 4, which are designed as
elevators, connect the transport system 1 to the
machining plants 5 through orifices 8 (see Fig. 2) in
20 the building ceiling 7.

The machining plants 5 are combined to form machining
zones 6. The transport system 1 is accordingly also
divided into a plurality of subdivisions 2. In this
25 case, the subdivisions 2 each comprise an apparatus 10
according to the invention for the intermediate storage
and transport of products to be machined, as is
explained with reference to Fig. 3. The subdivisions 2
are connected by means of the interzonal transport
30 system 3 which comprises railborn wvehicles (not shown)

at floor level.

Figure 2 shows a further diagrammatic illustration of
the transport system 1 according to the invention. As

35 in Fig. 1, the transport system 1 according to the
invention is separated by the building ceiling 7 from
the machining plants 5 which are accommodated on a
story below the transport system 1. Feeds

_—
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fhe advant age of the transport system according to the I nvention is

that it is separ o] e machi ni ng pl ants by virtue of .
constructi on. ﬁ% g%d? g%% her 10 transpérp sSpeed can thereby be achieved.

Each position on the level of the transport systemcan be reached in
a freely sel ect &bl ewdyhandhyss adeetgmede at amlevamors, odmmedta thselt

d
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t he celllngtbanoﬁef§9§§eﬁse§ ﬁhﬁhbngdlﬂgoﬂﬁhéngBt7on t he | evel of
t he machi ning plants can be reduced by up to one neter. The design of
the transport systemis nplified, since, now, |ess stringent clean

room 20 condi tiBnsfHatBero Eéoﬁaheﬁbd1W¥lchu3¥§Q§%ﬁﬁﬁt Eynthexr bagkubbe

erected and nai ptahfsgd w4 hpubvifedmMsdlidW Nehe stRlrdNt £ beiH0 havRiNedg
Fur t her nor e, the trgnsport

- A markedly higher transport speed can be achieved by
10 separating the transport system 1 and the machining
plants 5 by virtue of construction. Each position on

the level of the transport system 1 can be reached in a
freely selectable way and is accessible at any time,
should a fault ever occur. As already explained, the

15 transport system 1 can be erected and maintained
without the machining plants 5 ©being involved.
Furthermore, the transport system 1 according to the
invention can easily be adapted to any desired
arrangement of the machining plants 5. It is usually

20 necessary only to adapt the control software for this

purpose.

Figure 3 shows a diagrammatic illustration of an

apparatus 10 according to the invention for the
25 intermediate storage and transport of products 20 to be

machined. In this case, the apparatus 10 according to

the invention forms part of the transport system 1

according to the invention. The apparatus 10 according

to the invention forms in each case an intrazonal
30 transport system in the subdivisions 2 (see Fig. 1).

The apparatus 10 according to the invention comprises,
as a transport device, a transport crane 14 which has a
truck 15 running on rails 18 and having a telescopic
35 arm 16. A grab 17 is mounted on the end of the
telescopic arm 16. The transport crane 14 is arranged
above a storage zone 11 which is designed as a 1level

horizontal surface. In this case, the

THIS SHEET HAS BEEN
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éysteﬁlaccording to the invention can easily be adapted

arrangenent of t chi nj plants. It 25 is usually necessary only to
DR

adapt the contro

W th i ntermedi ate stores in the machining zones on the |evel or

story of the naphbduagsplinttse Bausmackdakdreate nanganged zdne tinfed egewy e

one or two addiijongl, magNiNg pl ant The. transport .syste
subdi vi ded accogr'gi %glet 0 %cﬁ?ﬁ? ngizoﬁgs,ﬂphse il g[ viii:gleor%rogad'b%sha%?ng
onkoj e araghinedarmspwistsyofemsamicdedurtannwafeed twhich one

another by at | gast -gf8ihakeEA0RAL LI #0§PRLE ches SYStEM In this case, the
storage zone is also 35 subdivided according to the machi ning zones or a

ﬁb nunber of storage zones are provided in the transport

at | east

correspondi

syst em accor di nputehéhRoirayerhieopddratus t Db Speasessthe deedsné Fppatie
transport systemto t

10

15

es 9% and 13. In this case, the entry/exit zone 12
serves for taking over semiconductor wafers from the
interzonal transport system 3 (see Fig. 1) and the
entry/exit zone 13 serves for taking over semiconductor
wafers from the elevator 4 which leads to the machining
plants 5 (see Fig. 1 or 2).

The hitherto conventional intermediate stores in
machining zones 6 may be dispensed with on account of
the storage zone 11. Thus, each machining zone 6 may

receive one or two additional machining plants 5.

to any desired

for this pﬁrﬁo§e. It is possible to dispense
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rntrazonal transport systens. The products to *rra'chllnedf &an
preferably bePatent claims

1. A transport system (1) for transporting products
(20) to Dbe machined, in particular integrated
5 semiconductor products, to machining plants (5)

arranged in a building, for carrying out machining
steps on the products (20) to be machined, wherein
the transport system (1) and the machining plants
(5) are separated by a building ceiling (7) and

10 feeds (4) from the transport system (1) to the
machining plants (5) through orifices (8) in the
building ceiling (7) are provided.

2. The transport system (1) as claimed in claim 1,
15 wherein the transport system (1) is arranged above
the machining plants (5).

3. The transport system (1) as claimed in claim 1 or

2, wherein the feeds (4) from the transport system

20 (1) to the machining plants (5) through the
orifices (8) in the building ceiling (7) are

designed as elevators.

4. The transport system (1) as claimed in one of
25 claims 1 to 3, wherein at least one storage zone
(11) for the intermediate storage of the products

(20) to be machined is provided.

5. The transport system (1) as claimed in claim 4,
30 wherein the storage zone (11) is designed as a
level horizontal surface.

6. The transport system (1) as claimed in one of

claims 1 to 5, wherein the transport system (1)
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5 transpdrted in the intrazonal transport systerrg itn :aacht wa&mm"mﬁml
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surf aces. 10 The transport systemis preferably ar ranged above the
machi ni ng plants, iniparsukdivided actarding otbdethdhining tdemesupgby, of

clean air. In sen1cogggctgﬁbgggvgi%ﬁe Sé%%mhéﬁgﬁzqgﬂggﬁgeg&'Oaggsﬁt he

.present tine, the st nachinrng p ant s
are 15 accommodat ed |l§ti§§é@nélll y tﬁanﬁh@r‘suprﬁ}ystﬁmcl d®lai r and bbefmgns

of so-called "filter cLARCUREHS" 60 UAA! anoBhf] Cignt space dusavaphabl e

her e. S preferable furthernore, if he 1 ntrazonal
transport sysstems cadRtREFENZ 1t LXRESBPE tc EXFE M t(ﬁ a

7. The transport system (1) as claimed in claim 6,
wherein the feeds (4) from the transport system
(1) to the machining plants (5) can be reached by

10 means of the intrazonal transport systems (10).

8. The transport system as claimed in claim 6 or 7,
wherein the intrazonal transport system (10)
comprises a transport crane (14) with a grab (17).

15

9. The transport system as claimed in one of claims 6
to 8, wherein the interzonal transport system (3)
is designed as a conveyor system or as a railborn
system.

20

10. An apparatus (10) for the intermediate storage and
transport of products to be machined, in
particular for a transport system (1) as claimed
in one of claims 1 to 9, with a storage zone (11)

25 for the intermediate storage of the products (20)
to be machined and with a transport device (14)
for transporting the products to be machined,
wherein the storage 2zone (11) is designed as a
level horizontal surface.

30

11. The apparatus (10) as claimed in claim 10, wherein
the transport device (14) is designed in such a
way that the products (20) to be machined

i



grab and if the interzonal transport systens are de [ c‘ lmm“MM
system or as rai 190%9 ﬁ@%gg\; The |annt|on S |ﬂl\ﬂm
detail below with 25 refe ce to figures ot*the drawi ng +n ahitch?

Figure 1 shows a diagrammatic illustration of a transport system

according to the inveani &e traemirghed Pachoasda foothhdre tovesgy aamﬁiirst
il lustration of bheri/aRspobnay 4o aqzq,%[ t n |

Figure 3 shows a di a%ra%tlc il ? ll}stf(at |mon cgl-’%'ﬁa{g%apégé}éat ﬁgﬂt a%?:or I'ng
to the inventionlep§E On?—héecomi entry/exit zone (13).

5 12. The apparatus (10) as claimed in claim 10 or 11,
wherein the transport device (14) is designed as a
transport crane with a grab (17).
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35 |nterrred| ate storage and transport of products to be machi ned.

Figure sho:e%al annatrc illustration of a transport
system 1 acco ﬁ% %marnventron T THe ” '
5 Substitute sheet - 28 February 2000 transport system 1l according to

the invention iAbstragdparated by a building ceiling 7 fromthe machi ning

According to the invention, a transport system is
provided for transporting products to be machined, in
particular integrated semiconductor products, to
machining plants arranged in a building, for carrying
out machining steps on the products to be machined. The
transport system according to the invention is defined
in that the transport system and the machining plants
are separated by a building ceiling and feeds from the
transport system to the machining plants through
orifices in the building ceiling are provided.

The advantage of the transport system according to the
invention is that it is separated from the machining
plants by virtue of construction. A markedly higher
transport speed can thereby be achieved. Each position
on the level of the transport system can be reached in
a freely selectable way and is accessible any time,
should a fault occur. Furthermore, the complexity of

the control software can be markedly reduced.

FIG. 1
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ﬁLanté 5 which are accommpdated on a story bel ow t he transport system 1.
Feeds 4, which are designed as 5 elevators, .connect the transport system1l
to the machi ning plants 5 through orif ices 8 (see Fig. 2) in t he

bui Il ding ceiling 7. The machi ni ng pl apt g5 are conbined to form

machi ning 10 zones 6. The transport syste I's accordingly al so

divided into a plurality of subdivisions 2. In this case, the
“subdi vi sions 2 each conprise an apparatus 10 according to the invention
for the internedi ate storage and transport of products to be nachi ned,
as 1s 15 explained with reference to Fig. 3. The subdivisions 2 are

connected by neans of thg

“rsager zonal ansport system 3 whi ch conpri ses
rail born vehicles (not .

A i
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20 Frgure 2 shows a further diagrannatic il lustration of the transport

system 1 according to the invention. As in Fig. 1, the transport system
1 according to the i nvention is separated by the building ceiling 7
from the machining plants 5 which ar commpdated on a 25 story
bel ow the transport system 1. Feeds 4, wﬁ§¢ﬁ§are desi gned as el evators,
connect the transport system1l to the machining plants 5 through the
orifices 8 in the buil ding ceiling 7. 30 A further story 9,
which receives further backup pl ants, i s provided below the story of
t he machi ni ng pl ant b A—Frafteeth-y—h-gher—traRsport—speed| can be
achi eved by
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35 separating the transport system 1l and the machi ning plants 5 by

virtue of construction. Each position on the Il evel of the transport
system 1l can be reached in a freely selectable way and is accessible at
any tine, should a fault ever occur. és | ready expl ained, the
REPLACEMENT SHEET / § 29 FEB 2000
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6. Substitute sheet - 28 February 2000 transport system beioro ~ 7
erected and mai nt ai ned without the machining plants Lbcégingtﬂ?)
o]

i nvol ved. Furthernmore, the transport system 1 according t

invention can easily be- adapted to; aByhsfifiib'ide?- 2 FERQARMEI00Y the
machining plants 5. It is usually necessaﬁrﬂmﬁ1r11réggpr—rhe—con T ol
software for-this ose. Figure 3 shows a diagrammtic
illustration ofDﬁﬁchptéﬁgaratus 10 according to the invention for

t he i nternedi ate storage and transport of products 20 to be

machi ned. In thi paratus 10 according to t he i nvention
forms part of tﬁi‘#‘%&%’%ﬁor?’%&stem 1 according to the invention. The

apparatus 10 according 15 to the invention forms in each case an
intrazonal 5 The present invention relates to a transport system for

transporting semiconductor products between machining
plants in a building, the transport system being
separated from the machining plants by a building
ceiling and having in orifices in the building ceiling

10 feeds between the transport system and the machining
plants. Such a transport system is described in
JP 06 143067 A.

Modern industrial production is generally marked by a
15 high degree of. automation. This refers both to the
actual machining of the products to be machined and to
the transport of the products to be machined from one
machining device to " another. 1In the semiconductor
industry in particular, a high degree of automation is
-20 indispensable so that it is possible to be competitive

on an international scale.

During the production of an integrated semiconductor
product, the product passes through up to 600 proéess

25 steps which can largely be carried out only by means of
highly specialized machining plants in a clean room
environment. In this case, a plurality of identical
machining plants are often combined to form a machining
zone ("bay"), normally a plurality of machining zones

30 being accommodated together on one story of a factory
building.

In order, then, to transport the semiconductor wafers
to be machined to the individual machining' zones oxr
35 machining plants, transport systems are provided on the
same story of the factory building as that on which the
machining plants are also accommodated. In this case,

transport between two machining zones may take place,
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transﬁort systemin the subdivisions 2 (see Fig. 1). The apparatus 10
according to the invention conprises, as a transport device, a
transport crane 14 which has a 20 truck 15 running on rails 18 and haV|ng
a tel escopic arm 16. A grab 17 is mpungagds@iutt iheed 28 Féhiary 2000

tel escopic arm 16. The transport crane 14-TS arranged apove a storage

tzﬁne 11de“ Chzlosfcﬁezéﬁgngﬁléls ﬁllae\éﬁllborrhofiéﬂﬂﬁléé our fiatee. cbﬁllb.hgs afase,
e products to be chi ned .are arragn hr
storage zone  the stqmy {T%%PO o Hé“ ucte %i?ﬁ %é]é % ned
consi st of senm cxwbulers waf edse whoﬁherar eptr:omudaéd in theso xradli\euiual
bat ches. 30 Furt hermore, e a r S Sess t
zones 12 and 13.™3% M & caslges Igée%%g FégaB?é o %E-lte\ﬂye@ﬁ&[l% the

5 semiconductor wafers 1ntended for the machlnlng zone.

The semiconductor wafers may then be transported from
an intermediate store to the actual machining plants
via robots, railborn robots, railborn wvehicles on the

10 floor of the story or via driverless vehicles
("Automated Guided Vehicles" AGV) on the floor of the
story.

However, a transport system of this type has some
15 disadvantages. bn the one hand, the transport speed is
low. Transport from one machining plant to another may
take 10 minutes or more. On the other hand, the
transport control software is highly complex. Thus,
obstacles, in particular the machining plants, have to
20 be bypassed and transport priorities conferred.
Overtaking actions occur. Intersections and branches
have to be taken into account. Furthermore, the
intermediate stores in the machining =zones require
large standing areas which could be used = more
25 appropriately for actual production.

The object of the present invention is, therefore, to
provide a transport system and an apparatus for the
intermediate storage and transport of products to be
30 machined, said transport system and said apparatus
avoiding or reducing the abovementioned disadvantages

of previous systems.

This object is achieved by the transport system as
35 claimed in patent «claim 1 in that, in a way
corresponding to the machining zones in which the
machining plants are combined, the transport system is
subdivided into intrazonal transport systems, which are

connected via the feeds to the machlnlng zones and to
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serves for taking over seniconductor wafers fromthe I nt er zonal

transport system3 (see Fig. 1) and the entry/exit zone 13 serves for
t aki ng over semi conductor 35 wafers fromthe el evator 4 which |leads to the
machi ni ng plants 5 (see Fig. 1 or 23. sybstitut8&hebt L 78 Fébruaey\2@T0 onal
Intermedi ate stores I n machi ni ng zomes 6 ey be dfr spensed Wit on
account of - one another through an interzonal transpoRERNVAGENVENTRISBHEET
29 FEB 2000

in that the intrazonal transport systems have storage
zones for the intermediate storage of the semiconductor
products, so that the store is subdivided in a way

5 corresponding to the machining zones.

The advantage of the transport system according to the
invention is that it is separated from the machining
plants by virtue of construction. A markedly higher
10 transport speed can thereby be achieved. Each position
on the level of the transport system can be reached in
a freely selectable way and is accessible at any time,
should a fault occur. The complexity of the control
software can be markedly reduced. On the level or story
15 of the machining plants, the rails often used on the
ceiling can be dispensed with. The room height on the
level of the machining plants can be reduced by up to
one meter. The design of the transport system is
simplified, since, now, less stringent clean xroom
20 conditions have to be adhered to. The transport system
can be erected and maintained without the machining
plants being involved. Furthermore, the transport
system according to the invention can easily be adapted
to any desired arrangement of the machining plants. If
25 is usually necessary only to adapt the control software
for this purpose. It is possible to dispense with
intermediate stores in the machining zones on the level
or story of the machining plants. Thus, each machining
zone can receive one or two additional machining
30 plants. The transport system is subdivided according to
machining zones, the subdivisions each having at least
one intrazonal transport system and being connected to
one another by at least one interzonal transport
system. In this case, the storage zone 1is also
35 subdivided according to the machining =zones or a
corresponding number of storage zones are provided in
the transport system according to the invention. 1In

this case, the feeds from the transport system to the
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7 <Sub§titute sheet - 28 February 2000 the storage zone 11. Thus, each
machi ning zone 6 may receive one or two additional machining plants 5.
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4 Substitute sheet - 28 February 2000

machining plants can be reached by means of the

intrazonal transport systems.

The products to be machined can preferably be
tranéported in the intrazonal transport systems in each
case between a first entry/exit zone, the storage zone
and at least one second entry/exit zone and the storage

zones are designed as level horizontal surfaces.

The transport system is preferably arranged above the
machining plants, in particular on a story provided for
the supply of clean air. In semiconductor factories
which are conventional at the present time, the story
above the story in which the mwmachining plants are
accommodated is used only for the supply of clean air
by means of so-called "filter fan units", so that

sufficient space is available here.

It is preferable, furthermore, if . the intrazonal
transport systems each have a transport crane with a
grab and if the interzonal transport systems are

designed as a conveyor system or as railborn systems.

The invention is illustrated in more detail below with

reference to figures of the drawing in which:

Figure 1 shows a diagrammatic illustration of a

transport system according to the invention,

Figure 2 shows a further ‘diagrammatic illustration of

the transport system according to the invention, and

Figure 3 shows a diagrammatic illustration of an
apparatus according to the invention for the
intermediate . storage and transport of products to be
machined.

Figure 1 shows a diagrammatic illustration of a
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transport system 1 according to the invention is
separated by a building ceiling 7 from the machining
plants 5 which are accommodated on a story below the
transport system 1. Feeds 4, which are designed as
elevators, connect the transport system 1 to the
machining plants 5 through.orifices 8 (see Fig. 2) in

the building ceiling 7.

The machining plants 5 are combined to form machining
zones 6. The transport system 1 1is accordingly also
divided into a plurality of subdivisions 2. In this
case, the subdivisions 2 each comprise an apparatus 10
according to the invention for the intermediate storage
and transport of products to be machined, as is
explained with reference to Fig. 3. The subdivisions 2
are connected by means of the interzonal transport
system 3 which comprises railborn vehicles (not shown)

at floor level.

Figure 2 shows a further diagrammatic illustration of
the transport system 1 according to the invention. As
in Fig. 1, the transport system 1 according to the
invention is separated by the building ceiling 7 from
the machining plants 5 which are accommodated 6n a
story below the transport system 1. Feeds 4, which are
designed as elevators, connect the transport system 1
to the machining plants 5 through the orifices 8 in the

building ceiling 7.

A further story 9, which receives further backup
plants, is provided below the story of the machining
plants.

A markedly higher transport speed can be achieved by
separating the transport system 1 and the machining
plants 5 by wvirtue of construction. Each position on
the level of the transport system 1 can be reached in a
freely selectable way and is accessible at any time,

should a fault ever occur. As already:explained, the
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transport system 1 can be erected and maintained
without the machining plants 5 being involved.
Furthermore, the .transport system 1 according to the
invention can easily be adapted to any desired
arrangement of the machining plants 5. It is usually
necessary only to adapt the control software for this

purpose.

Figure 3 shows a diagrammatic illustration of an
apparatus 10 according to the invention for the
intermediate storage and transport of products 20 to be
machined. In this case, the apparatus 10 according to
the invention forms part of the transport system 1
according to the invention. The apparatus 10 according
to the invention forms in each case an intrazonal

transport system in the subdivisions 2 (see Fig. 1).

The apparatus 10 according to the invention comprises,
as a transport device, a transport crane 14 which has a
truck 15 running on rails 18 and having a telescopic
arm 16. A grab 17 is mounted on the end of the
telescopic arm 16. The transport crane 14 is arranged
above a storage zone 11 which is designed as a level
horizontal surface. In this case, the products 20 to be
machined are arranged in three rows in the storage zone
11. In this case, the products 20 to be machined
consist of semiconductor wafers which are combined in

so-called batches.

Furthermore, the apparatus 10 possesses two entry/exit
zones 12 and 13. In this case, the entry/exit zone 12
serves for taking over semiconductor wafers £from the
interzonal transport system 3 (see Fig. 1) and the
entry/exit zone 13 serves for taking over semiconductor
wafers from the elevator 4 which leads to the machining
plants S (see Fig. 1 or 2).

The hitherto conventional intermediate stores in

machining zones 6 may be dispensed with _on account of
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29 FEB 2000 ' 8 Substitute sheet- 28

February 2000 Pat ent cl ai ns 1. A transport system (1)
for transporting sem conductor products (20) between
machi ni ng 5 plants (5) in a buil d7 ”%gb@l‘ftutté 3RSLPL tzgsyé;c;,gah( 2000

bei ng separated fromthe machining pl ants-t5—by—=a
the storage zone 11. Thus, each machining zone 6 may

receive one or two additional machining plants 5.
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orifices (8) in t he buil di ng

transport system (1) and the

bu._ildi"ng ceiling ]Iia m . . o
ceiling (7) feed ME |
machi ni ng plantsEi " l rein, in a way corresponding to the

machi ni ng

zones (6) in which t ige Byl AIséatnt 38 (Febraary 2000

conbi ned, the transport system (1) is subdrvrded rtoTmtrazonal

transport systerp;dt(ejrl(%) <14hieh are

t he machi ni ng zones
i nt er zonal

(6) and to one another through -an.
transport system (3), and wherein the intrazonal

transport systens (1Q) haﬁﬁaﬁéﬁﬁﬁﬂe zgpesgetnll) (hor for t#d¥sporting

t di at t f th ct 2 t hat
he store i 5 subdrvi GRTITSDCETE BBy, r (2BbndP AT ERT hd MM Mg

zones. 52. The plarsrspGt irsyestiam lding cltdeetrangpo] dyatem (1)
wherein the products pJ;7Q) QP8R G R hining plants (5) by a

10

15

20
2.

25
3.

30
4.

35
5.

building ceiling (7) and having in orifices (8) in
the building ceiling (7) feeds (4) between the
transport system (1) and the machining plants (5),
wherein, in a way corresponding to the machining
zones (6) in which the machining plants (5) are
combined, the transport system (1) is subdivided
into intrazonal transport systemé (10), which are
connected via the feeds (4) to the machining zones
(6) and ﬁo one another through an interzonal
transport system (3), and wherein the intrazonal
transport systems (10) have storage zones (11) for
the intermediate storage of the semiconductor
products (20)., so that the store is subdivided in

a way corresponding to the machining zones.

The transport system as claimed in claim 1,
wherein the products (20) to ‘be machined can be
tranéported in the intrazonal transport systems
(10) in each case between a first enﬁry/exit zone
(12), the storage =zone (11) and at least one

second entry/exit zone (13).

The transport system as claimed in claim 1 or 2,
wherein the storage zones (11) are designed as

level horizontal surfaces.

The transport system as claimed in one of claims 1
to 3, wherein it is arranged above the machining
plants (5).

The transport system as claimed in claim 4,

wherein it is arranged on a story provided for the

connected via the feeds (4) to

supply of clean air. { REPLACEMENT SHEET

29 FEB 200D
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ansported in't azonal transport systens 25 (10) in each
case bet ween a f| rH“I"I I")Il l (u;iﬂh (12), the storage zone (11)
and at | east one . try/exit zone (13). 3. The

transport systemas claimed in claiml gr h ; e
zones (11) are designed as Q éugg‘g’cute shee’(‘hgseFéer%?yQWOag

The transport s Ste”&gﬁegkghgﬁgrkn gggeﬁfaglgFg§méd 1; one oE0c§a1er&e'n

it is arranged above he
transport system a§o él.awhenelnnthélé¢ﬁﬁis4 4) are eleVH&rdn |t is
arranged on a story provided for the

7. The transport system as claimed in claim 6,
5 wherein the elevators (4) can be additionally used

as short-term intermediate stores.

8. The transport system as claimed in one of claims 1

to 7, wherein the intrazonal transport systems

10 (10) each have a transport crane (14) with a grab
(17) .
9. The transport system as claimed in one of claims 1

to 8, wherein the interzonal transport systems (3)
15 are designed as a conveyor system or as railborn

systems.
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supply of clean air. ' REPLACENT SHEET

29 FEB 2000 9 Substitute sheet - 28

February 2000 6. The transport systemas clained in one of clains 1

to 5, wherein the feeds (4) are elevatof§. sybstitute sheet - 28 February 2000
Abstract

Transport system

A description is given of a transport system (1) for
transporting semiconductor products (20) between
machining plants (5) in a building, the transport
system (1) being separated from the machining plants
(5) by a building ceiling (7) and having in orifices
(8) in the building ceiling (7) feeds (4) between the
transport system (1) and the machining plants (5). The
transport system is distinguished in that, in a way
corresponding to the machining zones (6) in which the
machining plants (5) are combined, the transport system
(1) is subdivided into intrazonal transport systems
(10), which are connected via the feeds (4) to the
machining zones (6) and to one another through an
interzonal transport system (3), and in that the
intrazonal transport systems (10) have in each case at
least one storage zone (11) for the intermediate
storage of the semiconductor products (20), so that the
store is subdivided in a way corresponding to the
machining zones. The transport system according to- the
invention dispenses with the need for depositing areas
for product storage between the machining plants, so
that additional production area 1is created. -The
transport between the machining plants becomes simpler,

faster and easier to change.

FIG. 1
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7. The transport system as clained in claim 6, 5 wherein the

el’'evators (4) can be additionally used .- as short-terminternedi ate
st ores. 8. The transport systemas clained in one of clains 1

to 7, wherein the intrazonal transport systens 10 (10) each have a
transport crane (14) with a grab ( $obstitute shemt - 28 debruaryp2000
systemas clainmed in one of clainms 1 1/30 8, wherein the interzonal
transport systens (3) 15 are designed as a conveyor systemor as
rail born systens. ' ' : '
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FIG 2

Substitute sheet - 28 February 2000
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