device for—treating mcro- circuit wafers, conprising a feed statlon for
cassettes wmmh%mmﬁﬁﬁﬁaﬂa$h®éast one treatnment station in which wafer
carriers and ns co-acting therewith are di sposed and a
transfer staf th trans- fekring neans for renoving wafers
fromthe cas pllacing themin the wafer carriers and, after treat-
ment, renoving the mafers fromthe wafer carriers and re- pIaC|ng themin

the cassettes. Such a device is known and is used for instance for

erformng diffus
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The invention relates to a device for treating micro-
circuit wafers, comprising a feed station for cassettes with
wafers, at least one treatment station in which wafer
carriers and treatment means co-acting therewith are

10 disposed and a transfer station provided with transferring
means for removing wafers from the cassettes and placing
s them in the wafer carriers and, after treatment, removing
the wafers from the wafer carriers and re-placing them in
the cassettes.
15 Such a device 1s known and is used for instance for
performlng diffusion processes and LPCVD processes on
. silicon wafers in the production of integrated circuits. The
known devices of this type are constructed for a specific
treatment or group of treatments and contain for this

LR

20 purpose all the required stations and assist means.
The invention has for its object to provide a device

L A
-

of the present type which can be manufactured efficiently

~

and therefore economically. This objective is achieved with
. a device according to the invention with the steps as
25 designated in claim 1. Herebf the device can be formed in a
specific assembly by mutually connectable units. A
particular station can connect onto a number of sides of
each unit. It is thus possible to combine for instance one
feed station with a number of treatment stations so that a
30 number of different treatments can be performed successively
in the device. Because the treatment stations are separate
units, any random assembly of treatment stations can take
place.
A further favourable development is characterized in
35 claim 2. Hereby the atmosphere inside each connectable unit
can be precisely controlled and adapted to the specific

requirement. EEEEEe.
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perform ng di ffusion processes and LPCVD processes on silicon wafers in the
>production of integrated cir- cuits. The known devices of this type are
w«ronstructed for a specific treatnent or group of treatnments andg contain
for this purpose all the required stations and assi st neans. The invention
has for its object to provide a device ok the present type which can be
manuf actured efficiently and therefore economcally. This objective is
achi eved with a déitbethecprefagred emieodimenmt i@h elaimthe steps as
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onto a nunber of Further favourable features and steps of the
invention will be elucidated in the following description
5 with reference to several embodiments as shown in the
figures.

Figure 1 shows a schematic horizontal cross section
of a device according to a first embodiment of the
invention.

10 Figure 2 is a partly broken away and schematic
perspective view of a device according to another embodiment
of the invention.

Figure 3 is a partly broken away perspective view of
a feed station according to the invention.

15 Figure 4 is a partly broken away perspective view of
a treatment station according to the invention.

The device 1 shown in figure 1 is intended for
treating micro-circuit discs, normally designated with the
term wafer. These wafers are subjected to a number of

20 treatment steps in order to form a number of integrated
circuits on the surface thereof which are later cut from the
wafer and further processed.

Using the device 1 three different, optionally
successive treatments can be performéd on such wafers.

25 It is usual to transport the wafers in cassettes, a
number 9 of which is shown in top view in figure 1 in the
feed station 2. Feed station 2 comprises a rotary table 4 in
which six such cassettes can be placed on each of three
levels, so that this table 4 can contain a total of eighteen

30 cassettes.

The feed unit 2 connects for instance with a wall 3
onto a clean room in which an atmosphere is maintained with
a very low dust content. Via an entry point 5 the cassettes
9 can be placed in the rotary table 4. The entry point 5 can

35 be connected to a special feed unit (not shown) which
comprises a sluice and thus ensures that when the cassettes
are inserted no undesired gases, in particular oxygen, enter

the interior of device 1.
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sides of each time. It is this possible to conblneT&ggwaﬂ&ﬂandéwbﬁﬂ feed
/station Wi th a nunber of treatnent stations so that ferent
freatnments can be performed successively in the deV|a e treat-

ment stations are separate units, any random assenbl
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can take place. A further favourable devglopnent is characterized in claim
2. Hereby the atnosphere inside each connectable unit can be precisely
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that is, the three walls on the right in figure 1 form part
of a regular octagon in cross section. The treatment
stations 10, 11 and 12 to be further described hereinafter
also have in cross section an at least partially regular
polygonal periphery. The units 2, 10, 11 and 12 are embodied
as separate units which connect onto other units at the
position of the sides, such as side 7 of the regular
polygonal periphery.

In the device 1 the central unit is formed by the
transfer unit 8 in which is arranged a robot unit to be
further described below. This robot unit 8 can take wafers
13 out of cassettes 9 and place them in wafer carriers in
the treatment stations 10, 11, 12. After the treatment the
robot 8 once again removes the treated wafers from the wafer
carrier of the treatment station and places them in a
following treatment station or in an empty cassette 9
rotated into position by means of the rotary table 4. The
cassettes 9 with treated wafers 13 can be removed from the
feed station 2 via the exit 6 which may comprise a separate
exit station having for instance a sluice in the same manner
as entry point 5.

As will be described in more detail with reference to
figure 4, each of the treatment stations 10, 11, 12 shown in
figure 1 is provided according to a preferred embodiment of
the invention with a rotary table 14 in which three
compartments 15 are defined. Each of these compartments is
provided with a wafer carrier 16. The rotary table 14 can be
moved and arrested in three rotational positions. In each of
these positions one of the wafer carriers is accessible to
the robot in the transfer station 8. After loading a wafer
carrier 16 into one of the three compartments 15 the rotary
table 14 is moved clockwise a third of a turn. The just
filled wafer carrier is herein positioned above a lifting
device 17 and below an oven. By means of lifting device 17
the filled wafer carrier is raised into the oven where a
heat treatment of the wafers takes place. When the treatment



Eurther faveur ghl agﬁé%ﬂrgaﬂand steps of the invention will be el ucidated

in the follo - n with reference to several enbodi nents as shown
anire o ORIEDRA
devi ce accor

ows a schematic horizontal cross section of a

enmbodi nrent of the inven- tion. -2- FIG 2 is
a partly broken away and schematic per- spective view of a device according
t o anot her enbodi -

is completed the wafer carrier is once again moved downward
into the table 14 which is then moved another third of a

turn. Meanwhile the following wafer carrier 16 is filled
again and can be placed into the oven using the lifting

5 device 17. The just treated wafers can cool for a time.
After a treatment cycle has once again been ended, the
rotary table is again rotated through a third of a turn and
the wafer carrier 16 with treated and cooled wafers is back
in the starting position adjoining the transfer station 8.

10 The treated wafers are then taken out of the wafer carrier
and placed for instance in the ready-standing wafer carrier
of treatment station 11 or in the ready-standing cassettes
9. The operation for the treatment stations 11 and 12 is in
this case identical.

15 As can be seen clearly in figure 1, the units 10, 11
and 12 are substantially identical. The total unit 1 is thus
assembled from a number of smaller units which can be
manufactured separately.

For other applications the feed station 2 can be

20 combined with two or only one of the treatment units 10, 11
or 12. Other treatment stations can of course be employed
instead of the treatment units 10, 11, 12. As a result of
the embodiment as separate connectable units having in cross
section an at least partially regular polygonal periphery

25 wherein the units connect onto other units at the position
of the side of the regular polygonal periphery, a large
degree of freedom of construction of a device 1is possible in
accordance with the desired treatments.

As further shown in figure 1, the transfer unit 8 is

30 embodied with a square periphery and the feed and treatment
stations 2, 10, 11 and 12 each have a partially regular
octagonal periphery with angles of 135° and with a side of a
length equal to that of the transfer station 8. Hereby four
units can be connected in combination with one transfer unit

35 8.

However, due to the construction according to the
invention another assembly is also possible. Figure 2 shows
for instance a device consisting of one feed unit 21



ment of the invention. FIG 3 is a partly broken away perspective view of
-feed station according to the invention. FIG 4 is partly broken away
Yyerspective view of a treatnent station according to the invention. The
device 1 shown in FIG 1 is intended for treating mcro-circuit discs,
normal Iy designated with the termwafer. sThese wafers are subjected to a
nunber of treat- nent steps in order to forma nunber of integrated
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treatment units 10, 11 and 12. Here also a transfer station
22 is arranged. This transfer unit comprises, as described

5 above, a robot 25 which can take the wafers 13 out of the
cassettes 9 and place them in the wafer carrier 27 of the
treatment stations and vice-versa. Robot 25 can be a per se
known robot and is mounted on a lifting device so that the
operational arm thereof can bridge the height difference

10 between the bottom wafer in the lower cassette and the top
wafer in the upper cassette 9. It is otherwise usual that
the displacement of the wafers takes place successively from
the lowest to the uppermost position, that is, the wafers 13
are taken out of the cassettes 9 or wafer carriers 27

15 beginning with the bottom one and continuing to the topmost,
while these are re-placed once again in the wafer carrier or
the cassettes beginning with the topmost and continuing thus
to the bottom. This prevents possible dust particles falling
onto the underlying wafers.

20 As is shown clearly in figure 2, each connectable
unit has in this embodiment a closed casing with closable
passage openings in at least one of the sides in the part
with the regular polygonal periphery. In this embodiment the
treatment stations 23, 32 each have one passage opening 26.

25 The feed station 21 is provided with three passage openings
24. The passage openings can be opened and closed using a
hatch 29 which is received in guides 30 and which can be
moved up and downward by means of a pneumatic cylinder 31.
An inflatable seal 1is preferably incorporated in the guiding

30 30. In the closed situation of the hatch 29 this seal is
inflated and a closely adhering seal contact is thus
obtained. When the hatch 29 has to be moved the inflatable
seal is made pressureless so that it removes itself from
hatch 29. As a result, when the hatch 29 is opened there is

35 no or only minimal slide contact so that the danger of
formation of loose dust particles, which is particularly
undesirable in the environment of a device according to the
invention, is very small.
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It is usual to transport the wafers in cassttes, a num ber 9 of which is
shown in top viewin FIG 1 in the feed station 2. Feed station 2

s conprises a rotary table 4 in which six such cassettes can be placed on
each of three levels, so that this table 4 can contain a total of eighteen
The feed unit 2 connects for instance wi&h a wall 3 onto a clean roomin
whi ch an atnosphere is maintained with a very | ow dust content., Via an
entry point 5 thdlses sesienadedaschengiticadlyninhéipyrsry igbkBes. The
entry po'nba§e§33a9?1%9”QQCE@@eEQea §He€h@|r5€§§yuﬂhblén@8 shown) whi ch

conprises a sluice and thus ensure that when . the cassettes ar i nserted
no undesired gas@§gqq¢'&aﬁHQﬂﬂz%nqﬁ%fﬁéﬁmeFﬂ@FthQ |ﬁtSPPBFc§F£EEV|ce 1

unit for a device according to the invention. This unit 35

5 has in cross section a wholly regular octagonal form with
equal sides. Unit 35 is provided with four passage openings
38 similar to the passage openings 24 of the unit 21 as
shown in figure 2. Unit 35 could even be provided with eight
passage openings so that it can be coupled on all sides to

10 co-acting units. A maximum flexibility is hereby achieved in
the assembly of units to a desired device according to the
invention.

The unit 35 also comprises a rotary table 36 in which
eight cassettes 9 for wafers 13 can be placed on each of

15 three levels. The table 36 can be driven in rotation and
fixed in different rotational positions using a drive device
37 accommodated in a closed compartment of the device 35.

The unit 35 is provided with its own gas circulation

device. This comprises a central gas feed via the shaft 40

20 of the rotary table which leads to the inner space of a
centrally disposed cylindrical filter 39. The gas supplied
via shaft 40 flows in horizontal radial direction through
this filter 39 in a laminar flow through the cassettes 9.
Close to the outer periphery the gas flows upward and is

25 discharged via an outlet 41 arranged in the upper portion of
the device 35. Due to the thus realized central feed of the
gas, all sides of the device 35 are possibly available for
connection with other units. The gas circulation is, as is
known, necessary for maintaining a very low dust particle

30 level in the device.

Shown in figure 4 is the already described unit 10
with the treatment station for the wafers 13. The passage
opening 44 gives access to a wafer carrier 16 positioned in
front of this opening. As described above, the filled wafer

35 carrier is lifted using the lifting device 17 into the oven
45 to undergo a heat treatment therein. The rotary table 14
is rotatably mounted in the unit 10 and can be positioned in
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As the figure clearly shows, the unit 2 has in cross section an at | east
partially regul ar polygonal periphery, that is, the three walls on the
right in FIG 1 formpart of a regular octagon in cross section. The
treatnment stations 10, 11 and 13 to be further described hereinafter also
have in cross section an at |east partiakly regular polygonal periphery.
The units 2, 10, 11 and 12 are enbodi ed as separate units which connect

onto other ¢hHés ddsifed PEStdtDondf P tSidHES byS Welanas oF deqriok the
regul ar poI¥%$nal fgrlphery. In the device 1 the central unit is forned by
the trans- 1¢Hit°8 in which is arranged a robot unit to be further

descri bed bel ow. TH&EI anitbbo i8i 4180 ot ke Walltdr Stk own gas
circulation device. The gas is supplied at 48 via a central
5 shaft 47. The gas therein enters a central space between the

three compartments 15 which each contain a wafer carrier 16.
A partition wall of each compartment 15 with this central
space 51 is provided‘with a filter element 52. The supplied
gas flows via this filter element 52 into the compartments

10 15 and in laminar flow between the wafers received in the
wafer carrier. On the side of each compartment 15 lying
opposite filter 52 an opening 53 is formed close to the
periphery of rotary table 14, which opening corresponds with
openings 50 in the bottom 49 of the space in which the

15 rotary table 14 is disposed. Gas blown between the wafers 13
is discharged via these openings to the space below the
rotary table 14. From this space it is carried back again
using a fan to the gas feed 48 via the shaft 47. In the
situation in which undesired gas must be flushed out of the

20 inside space of the device, for instance when oxygen must be
displaced therefrom by nitrogen, pure nitrogen will be
supplied at 48 and the gas mixture discharged via discharge
openings 53, 50 removed from the device until the level of
the undesired gas has decreased to a sufficiently low value.

25 From that moment recirculation can be set so that the
discharge via a fan unit is connected to the feed 48.

The device can be assembled from different connected
units. Although in the foregoing description a vertical oven
unit is described in detail as treatment station, the

30 invention is of course not limited to a device with oven
units as treatment stations. Other treatment stations may
also be embodied in the described manner and combined in a
device according to the invention.
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out of cassettes 9 and place themin wafer carriers in the treatnent
~Stations 10, 11, 12. After the treatnent the robot 8 once again renoves the
Yreated wafers fromthe wafer carrier of the treaLaenL;ﬂiﬁLnn“and_places

themin a following treatnment station or in an e
rotated into position by neans of the rofary tabl (I m@.&% "Hs 9 W th
treated wafers 13 can be renoved fromthe feed sta*lo Xit 6

whi ch nmay conprise a separate exit station having for instance a sluice in

t he

CLAIMS

1. Device for treating micro-circuit wafers,
comprising a feed station for cassettes with wafers, at
least one treatment station in which wafer carriers and
treatment means co-acting therewith are disposed and a

10 transfer station provided with transferring means for
removing wafers from the cassettes and placing them in the
wafer carriers and, after treatment, removing the wafers
from the wafer carriers and placing them in the cassettes,
wherein at least the feed station and the treatment station

15 are embodied as separéte connectable units having in cross
section an at least partially regular polygonal periphery,
wherein these units connect onto other units at the position
of the sides of the regular polygonal periphery.

2. Device as claimed in claim 1, wherein each

20 connectable unit has a closed casing having in horizontal
cross section an at least partially regular polygonal
periphery with a closable passage opening in at least one of
the sides of the regular polygonal periphery.

3. Device as claimed in claim 1 or 2, wherein the

25 transfer station has a square periphery and the feed and
treatment stations each have a partially regular octagonal
periphery with angles of 135° and connect onto this transfer
station with a side of a length equal to that of the
transfer station.

30 4. Device as claimed in any of the foregoing claims,
wherein each unit is provided with its own gas circulation
device.

5. Device as claimed in claim 4, wherein the gas
circulation device comprises a central gas diffusing means

35 and gas discharge means close to the periphery and is
provided with gas guiding means which can guide the gas in a
laminar flow from the gas diffusing means along the wafers

to the gas discharge means.
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same manner as entry point 5. As will be described-in-more detail with

reference to FIG 4, each of the treatment statiQiweslis - hown i n

FIG 1 is provided according to a preferred e%oﬁ'ﬂ!ﬁ&”l’!ﬂﬂﬂ;’ﬂﬁnvention

with a rotary table 14 in which three conpartnents k5 arem . Each of
16

these com partnents is provided with a wafer carrier The rotary table
14 can be noved and arrested in three rotéti oal positions. In each of these

Pransfer station o ateoide,d sihes df eirinor” 1 kRekeEno B8 FoBte " hr ce
conpar t nent sta%iphe coopaigesabl gotarystabiedforoshkpportinghar dunben ofirn.
The just fillgd "abeket?ll 8hd the gas guiding means comprise a tubular
filter element disposed concentrically of the axis of
5 rotation of the table, wherein the gas diffusing means is
connected to the interior of the tubular filter element.

7. Device as claimed in claim 5, wherein at least one
of the treatment stations is a thermal treatment station-
wherein the wafer carriers are arranged on a rotary table

10 and the gas guiding means comprise a filter element disposed
parallel to each wafer carrier and adjacent thereto and
guide walls for guiding the gas from the central diffusing
means to the side of the filter element remote from the
wafer carrier.

15 8. Device as claimed in claim 7, wherein each wafer
carrier is disposed in an isolated compartment of the rotary
table.

9. Device as claimed in claim 7 or 8, wherein the
rotary table comprises three wafer carriers, and drive and

20 arresting means are present for moving and arresting the
table in three rotational positions, and wherein above a
position corresponding to the position of one of the wafer
carriers in the rotational positions a tubular oven is
arranged and lifting means are present for lifting a wafer

25 carrier into the oven relative to the table.

10. Device as claimed in any of the foregoing claims,
wherein the transfer station comprises a per se known robot
unit mounted on a lifting device.

11. Feed station evidently intended for a device as

30 claimed in any of the foregoing claims.

12. Treatment station evidently intended for a device
as claimed in any of the foregoing claims.

13. Transfer station evidently intended for a device
as claimed in any of the foregoing claims.
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s herein positioned above a Iifting device 17 and bel ow an oven. By neans
of lifting device 17 the filled wafer carrier is raised into the oven where
ia heat treatnent of the wafers takes place. Wen the treatnent is com
pleted the wafer carrier is once again noved downward into the table 14
which is then noved another third of a turn. Meanwhile the follow ng wafer
carrier 16 is filled again and can be placed into the oven using the
lifting device 17. The just treated wafers can cool for a tinme. After a
treatment cycle has once again been ended, the rotary table is again
rotated through a third of a turn and the wafer carrier 16 with treated and
cool ed waf ABBTRAGQRck in the starting position adjoining the transfer

The invention relates to a device for treating micro-
circuit wafers, comprising a feed station for cassettes with
wafers, at least one treatment station in which wafer
carriers and treatment means co-acting therewith are

10 disposed and a transfer station provided with transferring
means for removing wafers from the cassettes and placing
them in the wafer carriers and, after treatment, removing
the wafers from the wafer carriers and re-placing them in
the cassettes. At least the feed station and the treatment

15 station are embodied as separate connectable units having in
cross section an at least partially regular polygonal
periphery, wherein these units connect onto other units at
the position of the sides of the regular polygonal
periphery.
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station 8. The treated wafers are then taken out of the wafer capsheyrand
pl aced for instance inthe ready-stand- ing wafer carrier of treatnent
station 11 or in the ready- standing cassettes 9. The operation for the
treatnment stations 11 and 12 is in this case identical. As can be seen
clearly in FIG 1, the units 10, 11 and 12 are substantially identical.
The total unit 1 is thus assenbled frons a nunber of smaller units which
can .be manuf actured separately. --40 -

DEVICE FOR TREATING MICRO-CIRCUIT WAFERS

" ABSTRACT

The invention relates to a device for treating micro-
circuit wafers, comprising a feed station for cassettes with
wafers, at least one treatment station in which wafer
carriers and treatment means co-acting therewith are
disposed and a transfer station provided with transferring
means for removing wafers from the cassettes and placing
them in the wafer carriers and, after treatment, removing
the wafers from the wafer carriers and re-placing them in
the cassettes. At least the feed station and the treatment
station are embodied as separate connectable units having in °

cross section an at least partially reqular polygonal
periphery, wherein these units connect onto other units at
the position of the sides of the regular polygonal
periphery. '

o e e e
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For other applications the feed station 2 can be igiibiied WHERTE wo 61, |
_only one of the treatment units 10, 11 or 12.i & Hescrtrioat pent .6t &t j?fxms’zuf:an'
of course be em ployed instead of the treat nbm-’ilﬁmia:{-s 1052:L8,2.1%. rrgad B,
result of the enbodi ment as separate connect abli# ~unihgishayging Jantcposs Y
section an at |east partially regular po- Iygpr;;_al,:-.'s_-@@gdgph%x&a@hg[g;i padelie..... :
units connect onto other units at the position of the sidée of the regular ;
pol ygonal periphery, a |arge degree of fr’éédoinﬁqt...hoggététm&g;ngn |4 devi ce

i s possible in accordance with the desired t_r*e.d‘l:i—l;xiefrilws;ﬁmiﬁu’rf REETSHown-

in FIG 1, theggenCEcFON TRBATING MECRO-CIRCOITF oW FEes | Phery and the

f eed and

The invention relstes to 1 device {or Teating micro-
circuit wafers, comprising 2 fead station for cassertes
with wafers, at least one weatment stagon in which
wafer carriers md treatment means co-ecting therewith
are dispcied and a wansfer station provided with wwans-
ferting means for removing wafers from the cassertes
and placing them in the wafer cxxriars and, after teat-
ment, removing the wafess fram the wafer cacriess and
re-placing them in the cassettes.

Such 3 device & known and is used for mstance for
performing diffusion processes and LPCVD processes
oa. silicon wafers in the producuon of integrated cir-
cuits. The knowsn devices of this type are censtructed
for a specific treatment or group of treatmewss and
ochitain for this purpase all the required stations and
&ssist means.

The invearion bas foc itz gbject to provide a device of
the prasent type which can be manufscmired efficientdy
aod therefore economically. This abjective is achieved
with a device according w0 the invention with the stzxs
48 designated in claim 1, Hercby the device can be
formed in a specific assembly by mumally connectable
anits. A particular seation can coanect cato & sumber of
sides of each wit. It is thos possible o combme for
fustance one foed stadon with & aumber of treatment
stations 30 that 3 number of different weatwents can be
performed successively in the device. Because the treat-
ment stations are separate units, sny random asmembly
of treatmens stacions c<am ke place.

A further favaurable development is characrerized in
claim 2. Hereby the atmosphers inside each counectable
mmit can be precisaly controlled and adaptad to the
specific requisement.

With the preferred embodiment of claizz 3 1 very
efficicat potential of cambining units is obrained.

BRIEF DESCRIPTION OF THE DRAWINGS

Further favourable features and steps of the invension
will be clucidated in the following description with
veference to several embodiments ss shown in the fig-
urss.

FIG. 1 shows 2 schematic horizoneal cxoes section of
;od:\ricc according 0 a first embodiment of the inven-
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treatnent stations 2, 10, 11 and 12 each have a partially regualr octagonal
peri phery with angles of 135 err] and with a side of a |l ength equal to that

‘of the transfer sta- tion 8. Hereby four units can be connected in
conbina- tion with one transfer unit 8. However, due to the construction
according to the invention another assegnbly is also possible. FIG 2 shows
for instance a device conS|st|ng of on€ feed unit 21 corresponding to that
shown in section in F 1 and t treatment unit 3, 32, each of which
may corre- spond to t¥H3s el ¥ 0AWRY P83l so a

transfer station 2mmgeqrammmmmﬂqhoﬁes, as
descri bed above, a muotofzhe\mvumn.n t ake the

" FIG. 3 is a partly broken away perspective view of a
feed station accordiug to the invention.

FIG. 4 is a partly broken away perspective view of 2
treatment station according to the inveuntion.

The device 1 shown in FIG. 1is intended for treating
micro-circuit discs, normally designated with the term
waler. These wafers are subjected to a number of treat.
ment steps in order to form & number of integrated
circuits on the surface thereof which are later cut from
the wafer and further

Using the device lthreednﬂ"emt, optionally succes-
sive treatments can be performed on such wafers.

It is usual 10 transport the wafers in cassettss, & aum-
ber 9 of which is shown m top view in FIG. 1 in the feed
station 2. Feed station 2 comprisec a2 rotary table 4 in
which six such cassettes can be placed on each of three
levels, so that this table 4 can contain a total of ¢ighteen

The feed mit 2 connects for instance with 3 wall 3
onto a clean room in which an atmospheare is maintained
with 3 very low dust content. Via an entry point § the
cassertes 9 can be placed in the rotary table 4. The entry
point 5 can be connected t0 3 special feed umit (not
shown) which comprises a sluice and thus ensures that
when the cassettes are inserted no undetired gases, n
particular oxygen, enter the intsrior of device 1.

As the figure clearly shows, the unit 2 has in cross

ion an st least parvially regular polygonal periphery,
that is, the three walls on the right in FIG. 1 form part
of a rcgular octagen in cross section. The treatment
stations 10, 11 and 12 to be further described heseinafter
also have in cross secrion an at least partially regular
polygonal peciphery. The units 2, 10, 11 and 12 are
embodied 25 separate tmits which connect onto ather
units at the position of the sides, such as side 7 of the
regular polygonal periphery.

In the device 1 the central unit is formed by the trans-
fer mmit 8 in which is arranged a robot unit to be further
described betow. This robot unit § can take wafers 13
out of cassettes 9 and place them in wafer carriers in the
treatment stations 10, 11, 12. Afier the treatment the
robot 8 once again removes the treated wafers from the
wafer carrier of the treatment station and places them in
2 following treatment station or in on empty cassetiz 9




wafers 13 out of the cassettes 9 and place themin the wafer carrier 27 of
the treatnent stations and vice- versa. Robot 25 can be a per se known
robot and is nounted on a lifting device so that the operational arm

t hereof can bridge the height difference between the bottomwafer in the

| oner cassette and the top wafer in the ypper cassette 9. It

usual that the dis-

pl acenment of the wafé&rs takes place succe

the | owest to the uppernost position, that is, the wafers 1

of the cassettes 9

Fotsted &to position by means of the, #n

continuing to the tcassestes Swithctredred walfers Ecgn be cemowved
waf er carrier or thehe#featsfactiont® vis thenexivibt whichermayoomprise a

saparate exit station having for instance a sluice i the
same mgnner as entry point &,

As will be described in more detail with reference to
FIG. 4, each of the uweatment stations 10, 11, 12 shown
in FIG. 1 is provided according to a preferred smbodi-
ment of the inveation with a rotary wble 34 n which
three compartments 15 are defined. Each of these com-
partments is provided with a wafer carrier 16, The
rotary table 14 can be moved and arvested in three
rotational positions. In each of these positions one of the
wafer carriers is accessible to the robot in the transfer
station 8. After Joading a wafer carrier 1§ into ene of the
three compartments 15 the rotary table 14 is moved
clockwise a third of a turn. The just filled wafer carviar
is herein positioned above a lifting device 17 and below
an oven. By means of lifting device 17 the filled wafer
cartier is raised into the oven where a heat treatment of
the wafers takes place. When the treatment i com-
pleted the wafer carrier is once again moved downward
into the table 14 which is then moved another third ofa
turn. Meanwhile the following wafer carrier 16 is filled
again and can be placed into the oven using the lifting
device 17. The just treated wafers can cool for & time.
After 3 treatment cycle has once again been euded, the
rotary table is again rotated through a third of 2 turn
and the wafer carrier 16 with treatad and cooled wafers
is back in the starting position adjoining the transfer
station 8. The treated wafers are then taken out of the
wafer carrier and placed for instance in the rsady-stand.-
ing wafer carrier of treatoient staxicn 11 or in the ready-
standing cassettes 9. The operstion for the treatment
stations 11 and 12 is in this case identical,

As can be seen cleardy i FIG. 1, the unics 10, 11 and
12 are substantizlly identical. The toral unit 1 is thus
assembled from 2 number of smaller units which can be
manufactured separately.
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nmost® and containing thus to the bottom This prevents possible dust
particles falling onto the underlying wa- fers. As shown clearly in FIG
-1, each connectable unit has in this enbodinment a closed casing with

cl osabl e passage openings in at |east one of the sides in the part with the
regul ar pol ygonal periphery. 1In this quodi- ment the treatnent stations
23, 32 each have one pas- sage opening Z6. The feed station 21 is provided
wi th three passage openi ngs 24. The passage openi ngs can be

For ather applications the jeed stadon 2 can be com-
bined with two or anly one of the treatment umts 10, 11
or 12. Other weatment stations can of course be em-
ployed inctead of the treatment umits 10, 11, 12. As a
vesult of the embodiment as separate conaectable umits

. having in cross section am at leasc partially regular po-
lygonal periphery wherein the units connect onto other
units a¢ the position of the side of the regular polygonal
periphery, a farge degree of freedom of construction of
a device is possible in acenrdance with the desired treat-
ments.

As further shown in FIG. 4, the wransfer unit 8 is
embodied with 3 square periphery and the fsed and
treatment stations 2, 30, 11 and 12 each bave 3 partiaily
regelar octagonal periphery with angles of 135° and
with a side of 1 length equal to that of the transfer sta-
tion 8. Hereby four wnits can be connected in combina-
tion with one transfer unit 8.

However, dus to the construction sccording to the
invention another assembly is also possible. FIG. 2
shows for instance & device cousisting of one feed vnit
21 corresponding to that shown in section in FIG. 1 and
two treatment units 23, 32, esch of which may corre-
spound to the treatment units 10, 11 and 12, Here also a
transfer station 22 is axranged. This wansfer umit com-
prises, as described above, a robot 25 which can take the
wafers 13 out of the casscttes 9 and place them in the
wafer carmer 27 of the treatment stations and vice-
versa. Robot 2§ can be 2 per se known robot and is
monmnted oa a lifting device so that the operational srm
thereof can bridge the height differsmce between the
bottom wafer in the lower cassette and the vop wafer in
the upper cassette 9. It is otherwise usual that the dis-
placement of the wafers takes place successively from
the lowest to the uppermost position, that is, the wafers
13 are taken ouwt of the cassettes 9 or wafer carriers 27
beginning with the bottom one and continving o the
topmost, while these are re-placed onoe again in the
wafer cacrier or the cassettes baginning with the top-
most and continuing thus to the bottom. This prevents
possible dust particles falling onto the underlying wa-
fers.

| O5FEB 9 |




can be noved up and downward by neans of a pneyiiy

i nfl at abl e seal

closed situation of the hatch 29 this seal is i
adhering seal contact is thus obtained. When i h‘
the inflatable seal is nade pressurel ess so t hiat il
hatch 29. As a result when the hatch™ 2D is ope

is preferably incorporated in

|

mnimal slide contact so that the danger of fo e

particles, which | rgb W rrent of a device
according to the | 4:88}4 WSW& I"L&Aw&ﬁ’ &QP

casing with closable
passagecpcnmgsmatlusloccof:b::idcs‘ntbcpm
with the regular palygonal peripbery. [a this embodi-
ment the treatent statons 23, 32 each have one pas-
sage opening 26. The feed staticn 21 is provided with
three passage openmgs 24. The passage openings caa be
opened and closed asing a hatch 29 which is teceived in
guides 30 and which cag be moved up aaud downward
by means of 2 preumatic eylinder 31. An mflatabie sesl
& peeferably incorporated in the guiding 30. In the
elosed situation of the hatch 29 this seal is inflated and
& closely adhering seal contact is thus gbtained. When
the hatch 29 bas 10 be moved the inflatable seal is made
s 50 that it removes tself from hawch 29. As
a result, when the hatch 29 is opened there is no or only
wminimal slide contact 50 that the danger of formation of
locse dust partcles, which is particulacly undesirable in
the enviroament of a device accerding to the invention,
is very small.

Also designated schematically in FIG. 2 is the wafer
carrier 27 received in the rotery tabie 28.

FIG. 3 shows ancther embodiment of 2 coanectable
unit for s device according to the invention. This upit 35
has in cross section 2 wholly regular octagonal form
with equal sides, Unit 3S is provided with four passage
Openings 38 similar to the pussags openungs 24 of the
unit 21 as shown m FIG. 2. Unit 3 could even be pro-
vided with eight passage apenings so that it can be
ooupled on all sides to oo-acting unit. A mazimum
flexibility is bereby achieved in the assexbly of units w
& desired device according to the mvention.

The uait 35 also comprises & rotary table 36 in which
aight cassettes 9 for wafers 13 can be placed ona each of
three levels. The table 36 can be driveg in rotarioa and
fixed in different ratatioual positions using a drive de-
vics 37 accommodated i g closed compartment of the
device 3S.

The unic 35 is provided will its cw= gas oreuiston
device. This comprises a cenviral gas feed via the shalt 40

,of the rotary table which leads to the inner space of 2

centrally dispoged cylindrical filter 39. The zas supphed
via shaft 40 flows in horizomral radial directioa through
this flter 39 in 2 laminar flow through the cassettes 9.
Close 1o the outer periphery the gas fows tpward and
is discharged via an outlet 41 arranged in the upper

-poction of the device 35. Due w0 the thus realized oen-
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Al so ‘desi gnated schematically in FIG 2 is the'm”"%i;lﬁg.gf
the rotary table 28. FIG 3 shows anot her errt)odiLii@"”-?{l;'e--‘{‘iﬁl‘%{r

for a device according to the invention. This (nift : in c
formw th equal sideq. dﬁgégggﬁbg

pyrolvi ded with

a wholly regul ar octagona
four passage openings 38 simlar to the passage jogenings 24 of unit 21

assage

as shown in FIG 2. Unit 35 could even Be pro- \ided with eight
. ' hts. A

openings so that it can beq coupled on all sideg
maxi mum flexibility 4 | eyed,in se of [ts to a
desired device acc)c/)r | ?%’ﬁgg‘ﬁﬂ%‘#ﬁlﬁfﬁ?ﬁfﬁﬁ%%ﬁcomr i ses a
rotary table 36 in NI b for connection other anits. &as curcu-
ton is, 35 is known, necessary for maintsining a very
low dust particle leve] in the devics,

Shown in FIG. 4 is the already described wmit 10 with
the treatment station for the wafers 13. The passage
opening 44 gives access to a wafer carrier 16 positioned
in front of this openiug. As described above, the filled
wafer carrier is lifted using the lifting device 17 into the
oven 45 to undergo 2 heat treatment therein. The rotary
table 14 is rotatably mounted i the unit 10 and can be
positioned in three desirad rotational positions by means
of 3 drive device 44.

The unit 10 is also provided with ts own gas circuls-
don device. The gas is supplied at 48 viz a central shaft
47. The gas therem exrers a central space between the
three compartments 15 which esch contain a wafer
caryier 16. A partition wall of each compartment 1S
with this central space 51 is provided with a filter ele-
ment §2. The supplied gas flows via this filter element
§2 into the comparments 15 and in laminar flow be-
tween the wafers received in the wafer carrier. On the
side of each compartment 1S lymg opposite filter 82 an

_ opening §3 is formed close to the periphery of rotary
table 14, which opening corresponds with openings 50
in the bptwm 49 of the space in which the rotary tgble
lf s disposed. Gas blown between the wafers 13 is
discharged via these apenings to the space below the
rotary table 14. From this space it is carried back again
using 2 fan 10 the gas feed 48 via the shafk 47. In the
situation in which undesired gas must be flushed out of
the inside space of the device, for instance when oxygen
must be displaced thersfrom by nitrogen, pure gitrogen
vgillbesupphed_a‘tdsandthegas mixture discharged via
discharge openings 53, 50 removed from the device
until the level of the undesired gas has decreased to &
sufficiendy low value. From that moment recirculation
can be set so that the discharge via a fan unit is con-
nq?:gtotheﬁaﬂida

device can be assembled from different con-
Bected units. Although in the foregoing description &
vertical oven unit is described in detail as treatment
station, the invention is of course not limited to a device
with oven units as treatment stations. Other trearment
Sations may also be embodied in the described manner
and:xxnbuuuiﬂ\achﬂdceaceaﬂﬁngtothcinvcuﬁon.




eight“casgettes 9 for wafers 13 can be placed on each of three levels. The

t.able 36 ca
positions u
t he device

d L

tations and fixed in different rotational
vi ce 37 accommodated in a cl osed conpartnent of
s provided with its own gas circul ati on devi ce.

The conprises a central gas feed via the shaft 40 of the rotary table which

| eads to the inner space of a centrallyydi sposed cylindrical

filter 39. The

gas supplied via shaft 40 flows in horrizontal radial direction through
this filter 39 &ﬂﬁa,laninar flow through the cassettes 9. Close to the

outer periphery

arranged in the r. . . . .
g “Lhevice for treating micro-circuit wafers, compris-

ing s feed station for cassettes with wavers, at least one
treatment station i which wafer carriers and tresmment
means co-acting therewith are disposed and s transfer
station provided with transferring means for removing
wafers from the cassettes and placing them in the wafer
carries and, afier treatent, removing the wafers from
the wafer carriers and placing them in the cassertes,
wiherein 3t least the feed station and the treatment sta-
tion are embodied 35 separate connectable umits,
wherein these umits connect onto the trsasfer station
and at least one other unit baving in cross section aa at
least partially regular polygonal periphery ar the posi-
tion of the sidea of ths regular polygonal periphery of
these units,

2. Device a5 claimed in claim 1, wherein each con-
gectable unit has a closad casing baving in horizontal
cross sectian an at least partially regular polygonal
periphery with a clossble passage opening in at least one
of the sides of the regular polygonal periphery.

3. Device as claimed in claim I, wherem the transfer
station bas 2 square periphery and the feed and treat-
ment stations each hava a partially regular octagonal
periphery with angles of 135° and connect onto this
transfer station with a side of a length equal to that of
the transfer station.

4. Device as claimed in claim 1, wherein each unit is
provided with its own gas circulation device.

§. Device 2s claimed in claim 4, wherein the gas cir-
culation device comprises 2 central gas diffusing means
and gas discharge means close to the periphery and is
provided with gas guiding means which can guide the
B85 in a laminar flow from the gas diffusing means along
the wafers 10 the gas discharge means

§. Device as claimed in claim §, wherein the feed

statlan comprises a rotary table for supporting i aumber
ofwﬁu:mﬁaudgheguguidﬁ:gmcompﬁna

of rotation of the table wherein the gas diffusing m
is connected to the interior of the tubular filter element.

REPLACEMENT SHEET|
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&@as flows upward and is discharged via an outlet 41



" portion of the device 35. Due to the thus realized con- -6- tral feed of
the gas, all sides of the device 35 are possibly avail able for connection

W t h ottrer—untts—The-gas circu- lation is, as is shown, necessary for

mai nt ai NIV gyjust particle level in the device. Shown in FIG 4
is the llmmmlm!mmﬂmﬂ unit 10 with the treatnent station for the wafers
13. The pasSade dpenling 44 gives access8to a wafer carrier 16 positioned in
front of this opening. As described above, the filled

7. Device as claimed in claim 5, wherein s¢ least one
of the treatment stations is a thermal treatment station
wherein the wafer carriers are arranged 0g 2 rotary

" table and the gas guiding means comprise a filter ele-
‘ment disposed parallel to each waler carrier and adjs-
cent thereto and guide walls for guiding the gas from
the central diffusing means 10 the side of the filter ele-
ment remote from the wafer carrier.

8. Device as claimed in claim 7, wherein sash wafar
carrier is disposed in an isolated compartment of the
sotary table.

9. Devicz as claimed i claim 7, wheesin the rotary
table ocomprises three wafer carriers, and drive and
arresting means are presenat for moving and arresting
the table in three rotwrtional positions, and wherein
above s position correspopding to the position of ane of
the wafer carriers in the rotational positions a tubular
Oven is arranged and lifting means are present for lifting
& wafer carrier into the oven relative to the table,

10. Device as claimed in ¢laim 1, wherein the traasfer
station comprises a per se known robot upit mounted on
s lifting device. |

11. The device of claim 1 wherein said treatment
station includes a rotary table which can be moved and
arrested in three rotational positions, each of said rots-
tional position being located in a defined compartment
within said treatment station.
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wafer carrier is lifted using the lifting device 17 into the oven 43 to
undergo. a heat treatnent therein. The rotary table 14 is rotatably nounted
in the unit 10 and can be positioned in three desired rotational positions
by neans of a device 46. The unit 10 is also provided with its own gas
circula- tion device. The gas is supplied at 48 via a central shaft 47. The
gas therein enters a central space between the three conpartnents 15 which
each contain a wafer carrier 16. A partition wall of each conpartnent 15
with this central space 51 is provided with a filter ele- nment 52. The
supplied gas flows via this filter element 52 into the conpartnments 15 and
in lamnar flow be-

10')

<’




@

tween the wafers received in the wafer carrier. On the side of each
conpartnent 15 lying opposite filter 52 an opening 53 is forned close to
‘the periphery of rotary table 14, which opening corresponds wth openi ngs
50 in the bottom 49 of the space in which the rotary table 14 is di sposed.
Gas bl own between the wafers 13 is discharged via these openings to the
space below the rotary table 14. Fromthis space it is carried back again
using a fan to the gas feed 48 via the shaft 47. In the sitiuation in which
undesi red gas nust be flushed out of the inside space of the devices, for

I nt stance when oxygen nust be di splaced therefromby nitrogen, pure
nitrogen will be supplied at 48 and the gas m xture di scharged via
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di scharge openings 53, 50 renoved fromthe device until the level of the
undesired gas has decreased to a sufficiently |low value. Fromthe nonent
-recircul ation can be set so that the discharge via a fan unit is con-
nected to the feed 48. The device can be assenbled fromdifferent con-
nected units. Although in the foregoing description a vertical oven unit is
described in detail as treatnent station, the invention is of course not
limted to a device with oven units ag treatment stations. Oher treatnent
statins may al so be enbodied in the described manner and conbined in a

devi ce accordi ng tﬁ)G gl nventi o i
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-7- 1 daim 1. Device for treating mcro-circuit wafers, compris- ing a
feed station for cassettes wth wavers, at |east one treatnent station in
‘which wafer carriers and treatnment neans co-acting therewith are di sposed
and a transfer station provided with transferring nmeans for renoving wafers
fromthe cassettes and placing themin the wafer carries and, after
treatnent, renoving the wafers fromtphe wafer carriers and placing themin
the cassettes, wherein at |east the feed station .and the treatnent sta-
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tion are enbodi ed as separate connectable units, wherein these units
connect onto the transfer station and at |east one other uni TFRPNEL n
cross section an at least partially regular polygonal periphery at the
posi O tion of the sides of the regular polygonal periphery of these units.
1. Device as clainmed in claim1l1, wherein each con- nectable unit has a

cl osed casing having in horizontal cross section an at |east partially
regul ar pol ygonal periphery with a closabl e passage opening in at |east one
of the sides of the regular polygonat Pesiphery. 3. Device as clainmed in
claim1l1, wherein the transfer station has a square periphery and the feed

and treat- ABSTRACT

DEVICE FOR TREATING MICRO-CIRCUIT WAFERS

The invention relates to a device for treating micro-circuit
wafers, comprising a feed station for cassettes with wafers, at
least one treatment stafiog in which wafer carries and treatment
means co-acting therewith are disposed and a transfer station
provided” with transfering means for removing wafers from the
cassettes and placing them in the wafer carriers and, after
treatment, removing the wafers from the wafer carriers and
replacing them in the cassettes. At least the feed station and the
treatment station are embodied as separate connectable units having
in cross section an at least partially regular polygonal periphery,
wherein these units connect onto other units at the: position of the
sides of the reqular polygonal periphery. ' ‘

Fig. 1




ment stations each have a partially regular octagonal peri pher%gwi’& Aangl es
af 135[err] and connect onto this transfer station with a sidé f'aTength
equal to that of the transfer station. 4. Device as clainmed in claiml1,
wherein each unit is provided with its own gas circul ati on device. 5.
Device as clainmed in claim4, wherein the gas cir- cul ation device
conprises a central gas diffusing means and gas di scharge nmeans cl ose to

t he periphery and is provided with gas quidi nﬁ"m@a@ —whi-eh--6ah-gui de the
gas in a lamnar flow fromthe gas Wi4fusing meais®al"ondAy BeEhafers to the
gas discharge neans. 4. Device as clained in clai mB’LAlz6rein {he feed
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station conprises a rotary table for supporting a nunber of wafer cassettes
and the gas gquiding neans conprise a tubular filter el enent disposed
concentrically of the axis of rotation of the tabJ,\,\vvherel n the gas

di ffusing nmeans is connected to the interior of tiheys ) el ement .
-8- 7. Device as clained in claim5, wherein at Ifeas © he &MS t Bigpt ir eat ment
stations is a thermal treatnent station \Ery%rel n the. EéJILAﬁﬁTI’IeI’ 1are
arranged on a rotary table and the gas gui di ng means conpri Se—a—fill ter el e-
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ment &7;?; ed p @@n adk® each wafer carrier and adja- cent thereto and

gui de wa the gas fromthe central diffusing neans to the
si de of t nent renmote fromthe wafer carrier. 8. Device as
cl ai med | rein each wafer carrier is dig —-n.an_i sol at ed

conpart nent of the rotary table. 9. DBy%ce as cIa|ned‘ﬁnﬁtﬂﬂ‘hny,h@ﬁ‘reln
the rotary table conprises three arriers, angd drlvﬁﬁgq¢ arresting
nmeans are present vi ng and sting the table in TTWTE%+£¢£& nal
posi tions, and mhéigting%ove a posfijtifon corresponding to the position of

one of the wafer cer~e—in the ratlatyi onal positions a tubular
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oven,is arranged and lifting neans are present for lifting a wafer carrier
into the oven relative to the table. 10. Device as clained in claim1,

wher ei nThisjgheet placedyi j on conprises a per se kKpowr 1o it nmounted on
aliftin The device of claim1 \/\hqfr'e‘i”?l -safbl HASeBEmENt station
i ncl udes e whi ch can be noved and :arresf8UACEDt hreel rotati onal

positions, each of said rota- tional pfdd.i ti on being l'ocated—in-& defined
conpartment within said treatnment station.
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