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LOADING AND UNLOADING STATION FOR SEMICONDUCTOR PROCESSING
INSTALLATIONS }
The invention is directed to a loading and unloading station for semiconductor
processing installations with at least one displaceable charging opening through which wafer-
shaped or disk-shaped objects which are accommodated in a transporting container can be
loaded, unloaded and reloaded after removing a closure, wherein the transporting containér is

provided with a container cover which extends substantially at right angles to the loading

_plane.

For the purpose of charging semiconductor processing installations, it is known
to use so-called SMIF boxes as magazine containers with a relatively small enclosed volume in
which wafer magazines can be stored and transported. The box can be placed on an opening
mechanism in an enclosure or housing which encloses one or more work stations so as to keep
them free of dust. The box and bpening mechanism have closing elements which are adapted
to one another and which cén be épened simultaneously one above the other so that dust
particles resting on the out31de of the closing elements can be enclosed therebetween when the
wafer magazines are lowemd ifito the housing together wuh the two closing elements. The
box itself encloses the opening formed in the housing.

A loading and unloading device according to the German Patent 43 26 309 C1,
for example, or a device having another operating sequence serves to remove the magazines
from the transporting containers and place them in the processing installation. After the
semiconductor wafers are processed, the magazines are transported back in the transporting
containers.

The technique of SMIF boxes is especially suited for semiconductor wafers
with smaller diameters, as is conventional. In view of the material characteristics of the
semiconductor wafers, these SMIF boxes and the wafer magazines used with them are
becoming increasingly unsuitable as transporting containers as the diameter of semiconductor

wafers increases. Transporting containers which take over the function of magazines at the
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The ifivention is directed to a | oading and unl oading station for

sem conductor 5 processing installations with at | east one

di spl aceabl e chargi ng openi ng t hrough whi ch wafer - shaped or

di sk- shaped obj ects which are acconmpdated in a transporting container can
be - | oaded, unl oaded and rel oaded2 after renoving a closure, wherein
the transporting container is provided with a container cover which
ext ends sahfttinRg irelalrdadytknoingiifor seatidomdustor waferd ofithiistygpe. Loading, wiloading argl

For- the purpose of charging sem conductor, processing installatjons, it is
known  reloading®f thesemucanductariwafersns pliscied individy 'iﬂr?elﬂmﬂé?‘ﬁt%‘ﬂ&ﬂ%

rel ati Ve'%@%gﬁ@%@?%ﬁ&&'%ﬁ ﬂlebtéans?ortin bt Bindiedafbe ERIBEE by & Softaier

stored and e *boxX can aced on an openi ng
nEchani srggver ety Substantially ab cight angles/o the lemlingraeunioadingrplaner éosordingly,

stations so as to kee .
in contrast to the §)M]F box, the container cover is removed and inserted laterally rather than

v

in a downward direction.

Since the transporting containers are enclosed by a space with low
requirements as regards cleanness and since there are no magazines which can be loaded and
unloaded such as those used in the SMIF technique, the charging of semiconductor processing

10 installations proceeding from these transporting containers and the transporting back from
| such installations into the transporting containers presents problems. Moreover, the problem
is exacerbated in that optional loading and unloading into and out of a greater number of
transporting containers must be ensured under certain circumstances and the containers
themselves must be supplied and removed by operating personnel under favorably ergonomic
15 conditions.

An arrangement for storing, transporting and inserting substrates is known
from EP 542 793 B1. In this arrangement, a cassette with a lateral closing cap is arranged
opposite a loading slot. The cassettes are brought into the loading position one after the other
by a lifting plate which can hold a packet of stacked cassettes. When this position is reached,

20 the closing cap is swiveled open at one edge and the substrate wafer is inserted into the clean
room by a drawer which can travel out of the cassette. An air flow exiting from the loading
slot prevents particles from penetrating into the clean room in that it passes through an open
gap between a protruding seal and the cassette, |

The object of the present invention is to ensure a charging of semiconductor

25 processing installations proceeding from transporting containers under clean room conditions,
these transpbrting containers themselves serving as magazines for disk-shaped objects and
being open laterally. It should also be possible, optionally, to load and unload a greater
quantity of such transporting containers, wherein the exchange of transporting containers must

be effected under favorable ergonomic conditions.
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them.free of dust. The box and openi ng mechani sm have closing el enents

whi ch are adapted 15 to one another and whi ch can be opened
simul t aneously one above the other so that dust particles resting
on the outside of the closing elenments can be encl osed therebetween when
the- waf er nmagazines are |owered3 nto the housing together with the
two closing elenents. The - box itself encloses the opening fornmed in

t he housi ng. In a loading and unloadmg(%tdmdbn@nmmctbopmces;ngenstdbtlons
according to the CGerman Patent 43 26 309 d for vﬁg@ﬂ@v or a device
nes

havi ng amvatineelosable charging epeningthrough which Qlﬂ“?@ﬁﬁﬁlﬁbﬁ‘ﬁﬁ
| not al | acCRmDRRE) it Gabb8H G Syl B 6 |oata hBeAdiardl elcRas] i

sem donduc warers are processed t he
nHyazi neseMbeng aAGHLY, wWhereipuh tiafspofting cromﬁw is provided with a contairtea lcmrs

25 steci‘mr‘vbmé’&r%&aiﬁ”al@ cataoes 50 5 oo cegtss yereplbrim the foapR a4 BRIOGHEE REr |

chiar act & rth 5t iu%a accor 91% to the present invention is met in that the transporting container for
loading, unloading and reloading of disk-shaped objects is coupled in a stationary manner by
the container cover with the closure by means of a frictional engagement and a simultaneous
opening of the charging opening and transporting container is effected in that the container

10 cover and the closure are moved down jointly into the semiconductor processing installation.

The loading and unloading is carried out in that a manipulating device which is arranged in the
semiconductor processing installation engages through the charging opening into the
transporting container.

For the purpose of coupling with the closure, the fransporting container is

15 deposited on a horizontally adjustable first platform which is provided with means for aligning
and securing the transporting container.

The platform is adjustable between at least two planes which are located one
above the other, one of which planes serves for charging with a transporting container at an
ergonomic height, while the other serves for loading and unloading the semiconductor

20 processing installation.

In an advantageous manner, a suitable number of additional, horizontally
adjustable platforms which are provided with means for aligning and securing the transporting
container can be provided for holding at least one additional transporting container. At least
one of the platforms serves alternately to couple a transporting container with the closure,

25 while the others remain free for the exchange of transporting containers.

A storage is also advantageously provided for the exchange of transporting
containers, in which storage a gripper has optional access to storage compartments or shelves
which are arranged one above the other and a loading opening with a transporting container
holder is provided for manual charging with transporting containers. A space corresponding

30 to the dimensions of a transporting container is left open adjacent to the storage shelves for
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seni conductor wafers, these SMF boxes and the wafer magazi nes used with

tfem are becom ng increasingly unsuitable as transporting

contai ners as the dianeter of seniconductor waf ers increases.
Transporting containers which take over the function of nmgazines at the
2 - 4

transferring the transporting containers between the transporting container holder, storage
shelves, and the platform. The transporting container holder should be able to travel out
through the loading opening for the purpose of charging.

Further, the closure advantageously has vacuum suction devices for producing

5 the frictional engagement with the container cover and is provided with elements for aligning

relative to the container cover which can take effect before the frictional engagement is
produced.

In order to open the transporting container, keys for actuating the locking
elements in the container cover project out of the closure, matching keyholes for these keys

10 being provided in the container cover, by which the closure and container cover are secured
above and beyond the frictional engagement. The aligning elements and the keys can be held
in a springing manner vertically to the loading and unloading plane in order to compensate for
differences between the approach of the closure and the container cover.

Also, the charging opening is advantageously worked into a plate or shield

15 which is adjustable, relative to the manipulating device, jointly with the coupled transporting
container for loading and unloading the disk-shaped objects in a direction vertical to the
loading and unloading plane depending on the indexed positions. Accordingly, it is possible to
carry out the movement between the different planes as well as the indexing movements by
means of an individual elevator.

20 However, it is also possible to construct the manipulating device for loading
and unloading the disk-shaped objects in a direction vertical to the loading and unloading
plane depending upon the indexed positions.

By means of the described solution according to the invention, transporting
containers of the type described above can be used without negatively affecting the clean room

25 conditions within the semiconductor processing installation to be charged. Semiconductor
wafers with dimensions of 300 mm can be manipulated easily. Dust particles located on the
container cover during the coupling with the closure are reliably enclosed between the surfaces
which are connected in a frictional engagement.

The invention will be explained more fully in the following with reference to the

30 schematic drawings.

\
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sane tfime are al ready known for semiconductor wafers of this type. Loading,
urd oadi ng and rel oadi ng of the sem conductor wafers is effected
|nd|V|duaIIy in a plane parallel to the surface of the

sem conductor wafers, wherein the transporting container can be closed by a
cont ai ner cover extendi ng substsantially at right angles to the

| oadi ng and unl oadi ng pl ane. Accordingly, 5 in contrast to the SMF
box, t he Rig@rtshonsla basic sideiview ef®loading and iunleadingstatiat with b Idisplaaedbler shighdsn

in a downward direction. Since the transporting
containers are enclosed by a space wth | ow requi renents as regards

cl eannes can be | oaded and
unl oaded%s%rzgmg’ %ﬁtoégﬁﬁ%ﬁﬁgl&?wgﬁg@ﬁ@ ?ec%\@aﬁg% t he chargi ng of
sem conduct or processing 10 i nstall ati ons proceedi ng fromthese

transporting contaihers_ a ransporti back from such
i pstal | atﬁl&%sshpms@ﬁ% ?@%@Eﬂfiwgae Hnloadig staldkcent s probl ens. Mor eover,

t he probl em

Fig. 4 is a perspective view of a loading and unloading station with a transporting container in
5 the coupled and opened state;

Fig. 5 is a view in partial section of a first device for opening and closing a closure, shown in

the closed state;
Fig. 6 shows a side view of the device according to Fig. 5 in the closed state;

Fig. 7 shows a perspective view of a loading and unloading station with an additional platform

10 and additional transporting container;
Fig. 8 shows a side view of the loading and unloading station according to Fig. 7;
Fig. 9 shows a side view of a storage for transporting containers;
Fig. 10 shows the storage in a perspective view and partially opened,;
Fig. 11 shows a top view of an opened storage;
15 Fig. 12 shows a closure and a container cover;
Fig. 13 shows the preorientated coupling of the closure and the container cover;

Fig. 14 shows a first variant of a clipped and partially cut-away transporting container;
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I s exacerbated in that optional |oading and unloading into and out of a
grieat er nunber of transporting containers nust be ensured under
certain circunstances and the containers t hensel ves nust be
supplied and renoved by operating personnel under favorably ergonom c 15
condi ti ons. An aré angenent for storing, transporting
and inserting substrates is known fromEP 542 793 Bl. In this

ar r angenig., 15ashows astttionA-iAthroughtthe transpbuiigregniainer accordingityég. 14;

opposite a |l oading slot. The cassettes are brought into the | oading
position one after the other by a lifting plate which can hold a

packet Ofpi%t1%C§ﬁs%<aas§é<§{dtﬁﬁant\@f%1ig§uggagamail? But wdyAai3psting ontainkd)e

closing cap I's swveled open at on e and the substrate wafer is
|E'serted into the clean room by a drawer which can travel out of
the cassette, An air flo Ltin romthe. | oadin . .0t . QHrevent s
particl e?‘g-r]arﬁhﬁlé’ﬁét%‘?%gﬁf%’gﬁﬁée '(f?‘@&?ﬁf‘g(?ﬁ?dtfwg{ fesprding E?Z%g'els&t hr ough an
open gap between a protrudi ng seal and the cassette.

Fig. 18 shows a front view of a portion of a loading and unloading station with a second

5 device for opening and closing a closure;
Fig. 19 shows a top view of the device accprding to Fig. 18.

In Figures 1 to 3, a frame 1 which is connected in a stationary manner with a
wall element 2 by two angled frame elements 3, 4 carries an elevator 5.
Platforms 7 which are adjustable horizontally in the direction of the wall
10 element 2 in a guide 8 which is secured at the elevator 5 serve as holding means for
transporting containers 6 which can be shaped and outfitted in different ways within certain
limits. The platforms 7, whose quantity is not restricted to that shown herein, are movable by
means of the elevator 5 between at least two planes 9 and 10 which are situated one above the
other. While plane 9 is situated at an ergonomically favorable height for charging the
15 platforms 7, the semiconductor processing installation is loaded and unloaded in plane 10. For
this purpose, a charging opening 13 which can be closed by means of a closure 12 is worked
into a shield 11. The shield 11 is adjustable in a direction vertical to the plane 10 along the
wall 2 so as to be guided by guide means 14 and performs a sealing function relative to the
opening in the wall element 2. A transporting container 6 is coupled to the closure 12 by its
20 container cover 15 in a frictional engagement by means of the horizontal displacement of one
of the platforms 7 in the direction of the wall element 2. For this purpose, suction elements 16
are incorporated in the closure 12, a hose connection, not shown, leading from the latter to a
vacuum source.
The container cover 15 which is slid into and locked in the transporting

25 container 6 is surrounded by a seal 17 ensuring a seal relative to the surrounding wall.
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The obj ect of the present invention is to ensure a charging of
sem conduct or 25 processing installations proceeding fromtransporting
cont ai ners under clean room conditions, t hese transporting
cont ai ners thensel ves serving as magazi nes for di sk-shaped objects and
being open laterally. It should al so be hossible, optionally, to |oad and
unl oad a greater quantity of such transporting containers, wherein
t he exchaigeckig isreffoctpd aﬁérrtbe ﬁmtibmil eagagemest is produced, ahd thefdlesutee 2 cancher
favorabl emoevr ¢ rc]>(1)avrnn t?)gC Qrdvlv}tlll e contamer cover 15 into the semiconductor processing
installation in the manner indicated by an angled arrow.
Every transporting container 16 has shelves for receiving disk-shaped objects
5 19, which shelves are situated one above the other and are formed by projections 18. In order
to load and unload the latter through the charging opening 13 in plane 10, it is necessary in the
construction shown in Fig. 1 to adjust the vertical position of the transporting container 6 in a
suitable manner. For this purpose, the transporting container 6 is additionally sealed externally
relative to the shield 11 by a seal 20, this shield 11 being carried along in turn by a vertical
10 indexing movement which is likewise executed by means of the elevator 5. The clean room
conditions within the semiconductor processing installation remain unimpaired as a result of
the sealing function of the shield 11.
For the purpose of indexing, an index sensor 21 detects the projections 18 and
the disk-shaped objects 19 during the vertical adjustment of the transporting container 6.
15 Loading and unloading is effected in plane 10 by means of a manipulating
device 22 arranged.in the clean room region of the semiconductor processing installation by
engaging through the charging opening 13.
In the loading and unloading station shown in Fig. 4, a device which is shown
in more detail in Fig. 5 is used to open and close a closure 23. A transporting container 24
20 which is already opened is deposited on a platform 26 which is supported by a stationary plate
25 and is displaceable horizontally in the direction indicated by the arrow, this transporting
container 24 communicating with a charging opening 27 in a wall element 28. The closure 23
is secured to an arm 29, which is adjustable vertically and relative to the wall element 28, and
supports a container cover 30 which is coupled by means of a frictional engagement. Driving
25 and controlling elements for the loading and unloading station are accommodated in a housing
31.
According to Fig. 5, lifting cylinders 32 and 33 are provided for vertical
adjustment and for adjusting the arm 29 relative to the wall element 28, whereiﬁ the lifting
cylinder 32 which is secured to a support plate 34 is swivelable together with the support plate

30 34 about an axis X-X until reaching a stop 35 by means of the action of the lifting cylinder 33.

\
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3 : In a | oading and unl oadi ng station for
sem conduct or processing installations with a cl osabl e charging
openi ng through which di sk-shaped objects, which are accommodat ed
in a transporting container, can be | oaded, unloaded and rel oaded after
removing a closure, wherein the transpoting container is provided with a
container cover 5 whi ch. substantially extends so as to be directed
vertically to the |Ia®ig. Tyircovutrastito st entbodiment form accordmgwlgbﬁ}wbtchaccordl ng
to the present |nvent|on is nmet in_ that the trans éln ont ai ner, f L

6 b tordbe,

| oadi ng, preNidesdnbolding onll QEGFANEPASHNG FAkaIaT 2 BHPBBTt % e
statio naaﬁt% P&\{%RX addltlor%al an%&garfﬁglte%'ﬂs w}ﬁ&lv'g 'fasW.nE@ alsb®n@!phitforf 3® neans

of a fri gagenen mul t aneous
N which is displaceable horizontally in the direction of the arrow. Another transporting
5 container which is closed by a transporting container cover 39 is designated by 40.
The two platforms 26, 37 are adjustable vertically via a supporting arm 42
which is connected with the plate 25 and can be raised and lowered by a drive 41. While one
of the platforms 26, 37 serves to couple a transporting container 24 or 38 to the closure 23,
the other remains available for the exchange of transporting containers.
10 Of course, the vertical adjustability shown in Figs. 7 and 8 is also readily
applicable by a person skilled in the art to the construction shown in Fig. 4 in that only one
' transporting container is adjustable between two planes. Similarly, the quantity of transporting
containers which can be held can also be increased in accordance with the respective
requirements.
15 A storage can be used for changing transporting containers in loading and
unloading devices according to Figs. 4, 7 and 8 as is described more fully with reference to
Figures 9 to 11.
The loading and unloading device is integrated in a wall 43 of a housing 44
provided with storage shelves 45 which are arranged one above the other and serve to hold
20 fransporting containers 46. In the present embodiment example, the storage is so constructed
that the storage shelves 45 are arranged above the platforms of the loading and unloading
device regardless of the loading and unloading direction. For the purpose of optionhl access
to the transporting containers 46 in the storage shelves 45, it is essential that a space 47
corresponding to the dimensions of the transporting containers 46 be left open between the
25 storage shelves 45 and a wall of the housing 44 other than wall 43. The wall at which the
space is left open is determined by the available space for storage.
In the present construction, the free space is located at a wall 48 adjoining the
wall 43 with the loading and unloading device so that a storage of small depth is formed. A
lockable loading opening 50 which, in addition to a transporfing container holder 52 which can

\
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openi.ng of the charging opening and transporting container is effected in

t hat the container 10 cover and the closure are noved down jointly into
t he sem conduct or processing installation. The | oadi ng and
unloading is carried out in that a manipul ating device which is arranged in
t he- sem conduct or processing ins?allation engages through the
charging opening into the transporting container.

Egr t hg rhumoﬂg @it on(g#ide's 6, seives farlmanphllyscharging the storageswish theriganspartiag ner i s
) eposi t, . ' t.al l ' ble fi | at f whi Gh. |

or ovi ded PtAincEs AR woRed g el 4 Tocsied spribsts b o8 o FePpdRic et
contai ner. Ag(f_lordin to Fig. 11, a'gHpplY 58 WhicHis rﬁo%ldifei'ﬁ&lllﬁ ah® hoveRmtally

| east two planes whi ar oCat ed one above the other, one of
whi ch pl afoe sransferving theotranshanting containers 46 it seaured 60 & hngzentaltdgive 86 byianan

SEL AT XA T RO R R
In the cover region, the transporting containers 46 have a handle 57 to be
grasped automatically by the gripper 53. Sufficient space is left above each transporting
container 46 for the extension arm 54 to act with the gripper 53 for transferring.
After a transporting container 46 is grasped, it is transported horizontally from
10 the storage shelf 45 into the open space 47 and is then transported vertically up to a plane
' which corresponds to the ergonomic height for manually charging the storage or to a plane for
charging a platform of the loading and unloading device. When the plane is reached, the
transporting container 46 is transferred to the platform or the transporting container holder 52
in the moved in position (F ig. 11 shows the transporting container holder 52 in the moved out
15 position). Displacement in the opposite direction is effected in an analogous manner.
According to Figures 12 and 13, the closure 23 has suction elements 59
emerging from bore holes 58, aligning elements in the form of pins 60 being arranged in the
center thereof, Further, keys 61 with a double-bit for actuating locking elements 62 in the
container cover 30 are provided in the closure 23. An elongated hole 63 and a bore hole 64
20 which are adapted to the pins 60 are incorporated in the container cover 30, as are
corresponding keyholes 65 for the keys 61. For the purpose of a preorientated alignment of
the container cover 30 relative to the closure 23 during the coupling process, the pins 60
project beyond the suction elements 59 so that the latter first engage in the elongated hole 63
or in the bore hole 64. Subsequently, the keys 51 penetrate into the keyholes 65, the suction
25 elements 59 resting on the surface of the container cover 30 by their projecting lips 66.
During the suction process which now takes place, in which the lips 66 move back completely
into the bore holes 58 which are constructed with a sufficiently large diameter, the surfaces of
the closure 23 and container cover 30 are connected with one another in a frictional

engagement and enclose adhering particles therebetween. By rotating the keys 61, a driver 67

30 provided in the interior of the container cover 30 is actuated and opens the locking elements
-_
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I'n an ‘advant ageous manner,; a suitabl e nunber of additional, horizontally
adj ust-abl e platforms which are provided with nmeans for aligning and
securing the transporting cont ai ner can be provided for hol ding at
| east one additional transporting container. At |east one of the
platforns serves alternately to couple gtransporting container with the
closure, 25 while the others remain free for the exchange of

t r anspor ighNerhe RIYsdte T &n be moved down into the semicondudosprokegingiiastallation

advant ageously provided for the exchan%e of transporting

cont ai netegether with thi containggyeover 30 sppscto ﬁﬁ%aéﬁﬂ‘i%ﬁ@mfafc&@%elto st or age

e o S
f'or  manuyregh A fKriRe Wiys/61twiadhae idskriel iaftha kegtotes 65 aspturfied; tie comprimeti ng 30
to the dinmensions of a transporting container is |eft open adjacent tq the
st orSage sheénddsis filsp held, in the event of a failure of the vacuum in the suction elemtjmts, in that the
double-bit engages behind the keyholes 65. The lips 66 of the suction elements 59 which
expand again remain in tight contact with the surface of the container cover 30 so that both
surfaces can be securely pressed together again immediately when the vacuum is restored. In
order to prevent tensions during coupling, the aligning elements and the keys 61 are
10 additionally held in a springing manner inside the closure 23 which is hollow inside.
Further advantageous steps for the coupling of the transporting container will
be seen from Figures 14 to 17. On the one hand, the transporting container is deposited on
the platform so as to be aligned. On the other hand, forces act on the transporting container
during the opening process, as was explained, e.g., in the description referring to Figures 12
15 and 13, which forces must be compensated for in order to prevent disruption of the loading
and unloading process. ,
In Figures 14 and 15, a transporting container 68 is deposited on a platform 69
which corresponds in terms of function to the platforms shown in the Figures which were
. already described. The transporting container 68 has shelves 70 in its interior for holding disk-
20 shaped objects. As was already mentioned with respect to the transporting container in Fig.
11, a handle, designated in this instance by 71, for an automatically operating gripper is
arranged in the cover region. Aligning elements in the form of grooves 72 and engaging pins
73 which are adapted to one anothef for the purpose of orientated placement are provided in a
three-point formation in the base of the transporting container 68 and in the platform 69.
25 During the horizontal coupling movement of the transporting container 68, a springing roller
74 slides at a contact pressure arm 75, which is stationary relative to the platform 69, along a
beveled crosspiece 76, which is secured at the base at a distance therefrom, and fixes the
transporting container 68. Visual orientation pegs 77 may be helpful if the transporting

container 6 is to be placed on the platform 69 manually.
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4 - transferring the transporting containers between the
transporting container hol der, storage shel ves, and the platform
The transporting contai ner hol der should be able to travel out

t hrough the | oadi ng opening for the purpose of charging.

Further, the closure advantageously hasllvacuum suction devices for

pr oduci ng .
Another way of securing a transporting containét on the platform is provided

by a solution according to Figures 16 and 17. A key 79 which is guided through a bore hole
78 in the platform 69 penetrates through a keyhole 80 dunng the placement of the transporting
container 68, this keyhole 80 being worked into a plate 81 which is fastened at the base at a
5 distance therefrom, and engages behind the plate 81 after a closing movement.
Another device for opening and closing a closure is described with reference to
Figures 18 and 19, by means of which device the loading and unloading device can be
decreased in depth. As in Figures 1 to 3, this embodiment example employs a shield, the
charging opening being worked into this shield. However, it is also possible to use a
10 stationary charging opening in combination with this device. Although the charging opening is
open, a coupled transporting containér deposited on a platform is not Shown for the sake of
simplicity.
The shield with the charging opening, designated in this instance by 82 and 83,
is supported by a frame 84 via guides 85 and guide slides 86. A closure 87 for the charging
15 opening 83 is fastened, via an arm 88, to a rotor axle 89 which is driven by a rotary drive 90.
The rotary drive 90 is screwed to a holding plate 91 which is displaceable in the loading and
unloading direction by means of a horizontal guide 92 on a support plate 93 which is
connected with the frame 84 in a stationary manner. The displécement is effected by means of
a suitable drive 94, e.g., a pneumatic drive.
20 ' The shield 82 is advantageously designed so as to be reinforced in the region of
the charging opening 83 and covers an opening in a wall 95 to which the frame 84 is fastened.
The opening, which is not visible, is dimensioned vertically so as to allow a verﬁcal adjustment
of the charging opening 83 along the entire opening height. Accordingly, a manipulating
device which is arranged in a stationary manner can achieve access through the charging
25 opening in different indexed planes of a coupled transporting container.
A labyrinth seal 96 performs a sealing function during the adjustment of the
shield 82, one portion of the labyrinth seal 96 being secured so as to adjoin the opening in the
wall 95 while the other portion is secured at the adjustable shield 82.
A driver 98 for the platform, which driver 98 can be actuated by a pneumatic

30 cylinder 97, is fastened at the shield 82 for the purpose of coupling the transporting container.
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5 the frictional engagenent with the container cover and is provided
with el enments for aligning relative to the contai ner cover which
can take effect before the frictional engagenent is pr oduced.

In order to open the transporting container, keys for actuating the | ocking
el errents in the container cover projectdut of the closure, matching
keyhol es for these keys 10 - being provided in the contai ner cover, by

whi ch t heAftdr sheplatfomml hascheen mioyed elong withithe ansportilg container inteithe\ceupling beyond

e PP AR Babia dher B, 87 bt SHE B 3R bt i b el
order to t%Eﬂlﬁﬂﬁg’léﬁltﬁlﬁér which is fixeddrf the pRIFEAR, 1§)B§e‘§§ﬁnwitﬁﬁs W@P&%‘f the
closure and 't he contai ner cover. | so, the charglng

openi ng iagainshtherclogure 33| whictois istildlini the olosmgbiatee The cidsued 87 &Kl the comtaiphr i s
adjystable, relative to .he manj.pul at vice I nt,l t he coupl ed
t rarspor {Plg are connected yyith one 4no #’%’F ao@ﬁﬁ?fﬁf ffH+"8 }}‘i‘é E'W?Pép BeER . shaped
obj ect's igasciibed,’ #dithOIbcking elehithts!if tHedntainer cover are opened.

When actuated by the drive 94, the support plate 3 is displaced together with

the elements fastened thereto so that the closure 87, together with the container cover, is
removed from the charging opening 83. The closure 83 is driven by the motor 90 so as to
10 rotate into a position in which the charging opening is free for loading and unloading the disk-
- shaped objects. This position corresponds to that shown in Fig. 18.
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| oadi ng and unl oadi ng pl ane dependi ng on the indexed positions.

Accordingly, it is possible to carry. Wmen t he
different planes as well as the indexing m)ve nmeans of an

i ndi vi dual el evator. 20 v lm‘ﬁm\oos& ble to
construct the manipul ating device for | dadi ng @‘“\“& “ ng the

di sk-shaped objects in a direction vertical to t coadl ny ahd ‘unl oadi ng

pl ane depRatent@laimson t he i ndexed positions. By neans

of fhe described solution according to the |nvent|on transporting
containers of the type described above can be used without negatively

af f ect i ngy tﬂga&;agﬁﬁ}% 4048 ‘?—, auo ar : ggb&@ﬁﬁ]ﬁ@égmgﬁ%sg n&ﬁlﬂtféﬂ?%ﬁtacﬁlosable h

processing inst I on waf ers wt
di irensi onehanging 6Penimg ﬂmughavluelndnplukmediohjasts,l \yhlchanetacpmnmpdateé inocat ed on

el i ably GHRSPORIER BleiERrop e 1o sploadsd and relobe] e sHBOVBRAGSU | n o

frictionabn&RpA8e WaRporting container is provided with a container cover which substantially
extends so as to be directed vertically to the loading and unloading plane, characterized in that
the transporting container for loading, unloading and reloading of disk-shaped objects is

coupled in a stationary manner by the container cover with the closure by means of a frictional

engagement, and a simultaneous opening of the charging opening and transporting container is
effected in that the container cover and the closure are moved down jointly into the
semiconductor processing installation, and in that the loading and unloading is carried out in
that a manipulating device which is arranged in the semiconductor processing installation

engages through the charging opening into the transporting container.

2. Loading and unloading station according to claim 1, characterized in that the transporting
container is deposited on a horizontally adjustable first platform which is provided with means
for aligning and securing the transporting container for the purpose of coupling with the

closure.

3. Loading and unloading station according to claim 2, characterized in that the platform is
adjustable between at least two planes which are located one above the other, one of which
planes serves for charging with a transporting container at an ergonomic height and the other

serving for loading and unloading the semiconductor processing installation.

4. Loading and unloading station according to claim 2 or 3, characterized in that a suitable
number of additional, horizontally adjustable platforms which are provided with means for
aligning and securing the transporting container are provided for holding at least one

“additional transporting container.
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The i.nvention will be explained nore fully in the Tortowng wth—+eference
to the 30 schemati ¢ draw ngs
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5. Loading and unloading station according to claim 4, characterized in that at least one of the
platforms serves alternately to couple a transporting container with the closure, while the

others remain free for the exchange of transporting containers.

6. Loading and unloading station according to one of claims 2 to 5, characterized in that a
storage is pfovided for the exchange of transporting containers, in which storage a gripper has
optional access to storage shelves which are arranged one above the other and a loading
opening with a transporting container holder is provided for manual charging with transporting
containers, and in that a space corresponding to the dimensions of a transporting container is
left open adjacent to the storage shelves for transferring the transporting containers between

the transporting container holder, storage shelves, and the platform.

7. Loading and unloading station according to claim 6, characterized in that the transporting
container holder can travel out through the loading opening for the purpose of charging.

8. Loading and unloading station according to one of claims 1 to 7, characterized in that the
closure has vacuum suction devices for producing the frictional engagement with the container

cover.

9. Loading and unloading station according to claim 8, characterized in that the closure is
provided with elements for aligning relative to the container cover which can take effect

before the frictional engagement is produced.

10. Loading and unloading station according to claim 9, characterized in that in order to open
the transporting container, keys for actuating the locking elements in the container cover
project out of the closure, matching keyholes for these keys being provided in the container
cover, by which the closure and container cover are secured above and beyond the frictional

engagement.
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Fig. .1 shows a basic side view of a |oading and unloading station wth a
di spl aceabl e shi el d; Fig. 2 shows a top g and
unl oadi ng stati on; Fig. 3 shows a front’ x”ﬂl“ﬁ“l t“ﬂ"' 3 g and
unl oadi ng stati on; Fig. 4 is a perspecti ve* VicewLo

unloading station with a transporting cd|5t ainer in t he coupl ed and

opened state;
11. Loadmg and unloading station according to claim 10, characterized in that the aligning

elements and the keys are held in a springing manner vertically to the loading and unloading

plane in order to compensate for differences oécurring during the approach of the closure and

the container cover.

12. Loading and unloading station according to one of claJms 1 to 10, characterized in that
the charging opening is worked into a shield which is adjustable relative to the manipulating
device, jointly with the coupled transporting container for loading and unloading the disk-
shaped objects in a direction vertical to the loading and unloading plane depending on the

indexed positions.

13. Loading and unloading station according td one of claims 1 to 11, characterized in that
the manipulating device is adjustable in a direction vertical to the loading and unloading plane
depending upon the indexed positions for loading and unloading the disk-shaped objects.

JB164



Fig. 5is aviewin partial section of a first device for opening and
closing a closure, shown in the cl osed state; Fig. 6
shows a side view of the device according to Fig. 5 in the closed state;
Fig. 7 shows a perspective view of a |oading and unloading station with an
additional platform 10 and addi tional 1ransporting contai ner,

Abstract

In a loading and unloading station for semiconductor processing installations,
the object of the present invention is to ensure charging proceeding from fransporting
containers un&er clean room conditions. These transporting containers themselves serve as
magazines for disk-shaped objects and are open laterally. It should also be possible,
optionally, to load and unload a greater quantity of such transporting containers, wherein the
exchange of transporting containers must be effected under favorable ergonomic conditions.

According to the invention, the transporting container for loading, unloading
and reloading of disk-shaped objects is coupled in a stationary manner by the container cover
with the closure by means of a frictional engagement. The charging opening and the
transporting container are opened simultaneously in that the container cover and the closure
are moved down jointly into the semiconductor processing installation. The loading and
unloading is carried out in that a manipulating device which is arranged in the semiconductor
processing installation engages through the charging opening into the transporting container.

The invention is applicable in the manufacturing of integrated circuits.
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Fig. 8 shows a side view of the |oading and unloading station according to

Fig. 7, Fig. 9 shows a side view of a storage for transporting
cont ai ners; Fig. 10 shows theégtorage in per spective view and
partially opened; ‘4'Fig; 11 sho vi el of an opened storage;

een Replaced
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15 .Fig. 12 shows a closure and a contai ner cover; Fig. 13
shows the preorientated coupling of the closure and the contai ner cover;
Fi'g. 14 shows a first variant of a clipped and partlally cut - anay

transportlng cont ai ner;




6 ) Fig. 15 shows a section A-A through the transporting container
acoordl ng to Fig. 14; Fig. 16 shows a second variant of a
clipped and partially cut-away transporting contai ner; Fig. 17
shows a section B-B through the transporting container according to Fig.
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Fig. 18 shows a front view of a portion of a |oading and unloading station
wth a second 5 device for opening and closing a closure,

Fig. 19 shows a top view of the device according to Fig. 18.

In Figures 1 to 3, a frane 1 which is connected in a-stationary manner wth
a - wal | element 2 by two angled frame elenents 3, 4 carries an

el evator 5. Platfornms 7 which are adjustable

hori zontally in the direction of the wall

Bg |
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10 .element 2 in a guide 8 which is secured at the elevator 5 serve as .
hol di ng nmeans for transporting containers 6 which can be shaped and
outfitted in different ways within certain limts. The platforns 7,
whose quantity is not restricted to that shown herein; are novabl e by
nmeans of the elevator 5 betweedQat |eagi two planes 9 and 10 which are

situated one aboveghe ot her. e plane 9 is situated at an
ergonomi cal |y or abl | gt for arging platforns 7, the
sem conduct or “proc ' s Ioadegge\llh ' ne 10.
For this - chargin ing 1 e anDe[ CJ 0Sed py
means of a closuffe 127 ked into a | el 1. Th Fhield 11 iis
adj ustable in a f{irecti vVers pl ape 18 al|png t he| wal If 2
so ‘as to be gui dgd by gui de nean djperfor a ling fupction
relative to the opening J|iin th 11 /el nt j
container 6 is cupled to the cl fjsure by i r 15
ina frictiona nt by mefn ri zont alfyeH one
of the platfo wLect | | 38 eqdnt or thig
pur pose, suct o _
e
i
]
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are intorporated in the closure 12, a hose connection, not shown, |eading
fromthe latter to a vacuum sour ce. The
contai ner cover 15 which is slid into and | ocked jn the transporting 25
container 6 is surrounded by a seal 17 ensuring a seal relative to the
sur roundi ng wal | . : :
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7 - Unlocking is effected after the frictional engagenent is

produced, and the closure 12 can be noved down together with the
cont ai ner cover 15 into the sem conduct or proce53|ng installation
in the manner indicated by an angled arrow. Every

transporting container 16 has shelves for receiving dlsk-shaped obj ect s 5
19, which shelves are situated one above the other and are forned by

proj ections 18. In order to load and unload the latter through the
chargi ng opening 13 in plane 10, it is.necessary in the

construction shown in Fig. 1 to adjust the vertical position oFr*he
transporting container 6 in a sui tabl e manner. For this. pur pose,

the transporting container 6 is additionally seal ed externally

rélative to the gd el d 11 by @.seal .20, thigpshiel d=281 bei ng c@ ed al ong
in turn by a verggocal 10 l@lexin vemerO whi ch™i"s | i kew spj executed by
means of the eIev§tor 5. The cPean rQ0n1 l

. 59
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condi tions within the sem conductor processing installation renmain
uninmpaired as a result of t he sealing function of the shield 11
For the purpose of indexing, an index sensor 21 detects the projections 18
and t he di sk-shaped objects 19 during the vertical adjustnent of
the-~transporting container 6. 15 Loadi ng and unl oadi ng
Is effected in plane 10 by meanso’ a mani pul ati ng : dgvi ce 22
arranged in the cltggLro on ‘of the sem conductor procesging

i nstall ati on by ' ough the charging opening 13.

In the | oadi ng and unl oadi ng stat@@n shown 4, a devicg which is

shown i-n more detail in Fig. 5 is used tospen and cldse a closure
23. A transporting cpntainer 24 20 whi ch is already opene ry7dep05|ted
on a platform26 whigh is supported by a stationary pla 25 and is
di-spl aceabl e hori 7 ally in the direction indicated by e arfrow, this
t r-ansporting contai ner 24 comrunicating with a c I g openi ng 27
in a wall elenment |28. The cl osure 23
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is secured to an arm 29, which is adjustable vertically and relative to the

wall el enment 28, and supports a container cover 30 which is coupled
by neans of a frictional engagenent. Driving 25 and controlling
el ements for the | oadi d in a
housi ng 31. 77 According to Fig. b, lifting
cylinders 32 and 3 P D 'ded for vertical adj ust nept and for
adjusting the armp9 re ' enent 28, wherein the lifting
cylinder 32 which |s secured to a pport plate Is swvel able together
wi th the support pjate 30 34 about an axis X-X u \I\| reaching a stop 35
by neans of the amﬁn of the lifting cylinder 33. : __77
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8 .'5,

according to Fig. 4 which
transporting container 24,
plate 25 carry an additional
second pl atform 38
direction of the

In Fig. 7,

in contrast to the enmbodi nent form

provi des for holding only one

supports 36 which are secured to the

stationary plate 37 to which is fastened a

which is displaceable horizontally in the

closed by a transp Lihg containper cover 39 is desi.gnated by 40
The two platforng 36, 37 are|ad|ustable vertically via a supportigg armj42
85 % | !
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whi ch_ is connected with the plate 25 and can b
drive 41. Wil e one of the platforns
transporting container 24 or 38 to the closure
remai ns avail able for the exchange of transpor
'O course, the vertical adjustability showmn®in
readily applicable.by a person skille
construction DRSSERUPH Fig. 4 in that only one
contai ner is adjustable between two planes. S
transporting

b I aRERICAGEMENDVBHERTSOY 8G

D 6 IRkchptione:spaged doupl pazed 12

%Ciaim(s)  : palzbe IBtbegaged 12.
ADG XA eged 10 to paged IO
Uhsrhctdnd: §b§f %%.'té%aged
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contai ners which can be held can al so be increased in
accordance w LDADING ANPIONLOADING STATIONEORrSEMIQONDUESTOR PROCESSING

A

storage can b angi ng transporting containers in | oading and
unl oadi ng devﬁ8§§5ﬂké@ﬁ8§§g to Figs. 4, 7 and 8 as is described nore fully

with refereng
| oadi ng and u

5

10

15

20

25

eto Figures 9 to 11. The
Nl oading d%l\l/ei i(t:lsenitign %sr}firggt[ag 'Eoez? loiac?inga anvc\i/allnlloaﬁi%ggzaﬁgn ?o?'légxiﬁirégné}étor
processing installations with at least one displaceable charging opening through which wafer-
shaped or disk-shaped objects which are accommodated in a transporting container can be
loaded, unloaded and reloaded after removing a closure, wherein the transporting container is
provided with a container cover which extends substantially at right angles to the loading
plane. .

For the purpose of charging semiconductor processing installations, it is known
to use so-called SMIF boxes as magazine containers w1th a feiatively small enclosed volume in
which wafer magazines can be stored and.transported'. ‘The Bpx can be placed on an opening

mechanism in an enclosure or housing which encloses one or more work stations so as to keep

e
them free of dust. The box and opening mechanism have cl_(;sing elements which are adapted

to one another and which can be opened simuitaneously oné{ébove the other so that dust
particles resting on the outside of the closing elements canbe enclosed therebetween when the
wafer magazines are lowered into the housing togethér with the two closing elements. The
box itself encloses the opening fo;'meq in the housing.

A loading and unloading device according 't the German Patent 43 26 309 C1,

for example, or a device having another operating sequence serves to remove the magazines

from the transporting containers and place them in the processing installation. After the
semiconductor wafers are processed, the magazines are transported back in the transporting
containers. L |
The technique of SMIF boxes is especially suited for semiconductor wafers
with smaller diameters, as is conventional. In view of the material characteristics of the

semiconductor wafers, these SMIF boxes and the wafer magazines used with them are

- becoming increasingly unsuitable as transporting containers as the diameter of semiconductor

‘wafers increases. Transporting containers which take over the function of magazines at the
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provided with storage shelves 45 which are arranged one above the other and
serve to hold 20 transporting containers 46. In the present enbodi nent
exanpl e, the storage is so constructed that the storage shel ves 45
are arranged above the platforns of the |oad %ng and unl oadi ng

devi ce regardl ess of the Ioadlng and unl oadifg direction. For the purpose

of optional access the transpaortin ont .ners 46 .nt e storage
shel ves 45, i t%‘@&%’éﬁ#f’%ﬁy for §%€‘§‘dﬂ‘?‘°r wafers'o this PpEs bB ﬁ%;{'&@%

di mensi ons of fRadihg aﬁﬁ@%ﬁkmueﬁ?weﬂﬁs %ﬁ*é&edzsdlbiaﬁmyqﬂs 'ﬂlah@b%ﬁlﬁl‘td fhe sirface

storage shelves 45 and a wal |l of the housing 44 other than wall 43. The
wal | at whi ch ofithe semiconductopwafers whﬂgnﬁhmqrgnmnﬁr mbetgloaeﬁby avantpisen e

1 oo space | o S0 paspding sbsupilys igh e i e ok o GRboi ks AdcRhingh(

| oadi ng apd urihesstrasptocthe SMIF H0x, ttlwéonms& ewegis reihoestednd inbenédlaiesalliy catherdhanA
| ockabl e | oading openi ng,.50 which, in addition to a transporting container

hol der 52 whi df adgymward direction.
Since the transporting containers are enclosed by a space with low

requirements as regards cleanness and since there are no magazines which can be loaded and
unloaded such as those used in the SMIF technique, the charging of semiconductor processing
10 installations proceeding from these transporting containers and the transporting back from
such installations into the transporting containers presents problems. Moreover, the problem
is exacerbated in that optional loading and unloading into and out of a greater number of
transporting containers must be ensured under certain circumstances and the containers
themselves must be supplied and removed by operating personnel under favorably ergonomic
15 conditions. '
An arrangement for storing, transporting and inserting substrates is known
from EP 542 793 B1. In this arrangement, a cassette with a lateral closing cap is arranged
‘opposite a loading slot. The cassettes are brought into the loading position one after the other
by a lifting plate which can hold a packet of stacked cassettes. When this position is reached,
20 the closing cap is swiveled open at one edge and the substrate wafer is inserted into the clean
room by a drawer which can travel out of the cassette. An air flow exiting from the loading
slot prevents particles from penetrating into the clean room in that it passes through an open
gap between a protruding seal and the cassette. '
The object of the present invention is to ensure a charging of semiconductor
25 processing installations proceeding from transporting containers under clean room conditions,
these transporting containers themselves serving as magazines for disk-shaped objects and
being open laterally. It should also be possible, optionally, to load and unload a greater
quantity of such transporting containers, wherein the exchange of transporting containers must

be effected under favorable ergonomic conditions.
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be noved out on guides 51, serves for manually charging the

stora’gj-e with the transporting containers 46 is worked into the
wal | 49 located opposite wall 43 at an ergononi c hei ght. '
According to-Fig. 11, a gripper 53 which is ?Emvabl e vertically and

hori zontal |y

10

15

20

25

30

Ina ldadiné and unloading station for semiconductor processing installations
with a closable charging opening through which disk-shaped objects, which are
accommodated in a transporting container, can be loaded, unloaded and reloaded after
removing a closure, wherein the transporting container is provided with a container cover
which substantially extends so as to be directed vertically to the loading and unloading plane,
the object according to the present invention is met in that the transporting container for
loading, unloading and reloading of disk-shaped objects is coupled in a stationary manner by
the container cover with the closure by means of a frictional engagement and a simultaneous
opening of the charging opening and transporting container is effected in that the container
cover and the closure are moved down jointly into the semiconductdr processihg instaliation.
The loading and unloading is carried out in that a manipulating device which is arranged in the
semiconductor processing installation engages through the charging opening into the
transporting container.

For the purpose of coupling with the closure, the transporting container is
deposited on a horizontally adjustable first platform which is provided with means for aligning
and securing the transporting container.

The platform is adjustable between at least two planes whiéh are located one
above the other, one of which planes serves for charging with a transporting container at an
ergonomic height, while the other serves for loading and unloading the semiconductor
processing installation. |

Inan advantageous manner, a suitable number of additional, horizontally
adjustable platforms which are provided with means for alignirig and securing the transporting
container can be provided for holding at least one additional transporting container. At least
one of the platforms serves alternately to couple a transporting container with the closure,
while the others remain free for the exchange of transporting containers.

A storage is also advantageously provided for the exchange of transporting
containers, in which storage a gripper has optional access to storage compartments or shelvés
which are arranged one above the other and a loading opening with a transporting container
holder is provided for manual charging with transporting containers. A space corresponding

to the dimensions of a transporting container is left open adjacent to the storage shelves for
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for transferring the transportl ng containers 46 is secured to a horizontal
drive 55 by an 5 extension arm 54. The horizontal drive 55 is in turn
connected with an el evator 56. In the cover region,
the transporting containers 46 have a handle 57 to be gr asped
automatically by the gripper 53. Sufficient4space is |eft above each
transporting contai.ner 46 for the extension arm54 to act wth the
gri pper 53 f otransferring thettrangporting containers between the transporting ¢anfainer hpldes; glorageng

contai ner 46 '%%%g%ng?m&&om fhe%ﬁ%&ﬁn %Hﬁfne{ﬁ&&é?lshyulé f)é)ﬂﬂlelg) travef {iff

storage shel f open ‘space transported vertically

up to a pl anethroughtheloadhgeben'mymeﬂp(pndmséd‘dhhgmgr gonomi ¢ hei ght for

manual |y charging the storaeor to a, pl ane .charging a .
pl atform of the I oadi ngFuHhe dbﬁ?}aﬂ'rﬁﬁi"g@%fe@slv %Fe‘ﬁc't‘%s‘lﬁ'%ge‘ﬁ%es ?@d{{?@{ﬁlﬂg

the s NSRRI bttt @hmﬁfe céﬁiain& dovRNEdes pid %edldé@whﬂ gleRledts Ftfali g

the transporting container hold int moved in position
(Fig. 11 showselative to thercoptainet mewhphmetakqnﬁeg@bef@z thefrictiopnalengagement is 15
position). grent in the opposite direction is effected in an
anal ogous mamﬁprdﬁg

In order to open the transporting container, keys for actuating the lockmg

elements in the container cover project out of the closure, matching keyholes for these keys

10 being provided in the container cover, by which the closure and container cover are secured
above and beyond the frictional engagement. The aligning elements and the keys can be held
in a springing manner vertically to the loading and unloading plane in order to compensate for
differences between the approach of the closure and the container cover.

Also, the charging opening is advantageously worked into a plate or shield

15 which is adjustable, relative to the manipulating device, jointly with the coupled transporting
container for loading and unloading the disk-shaped objects in a direction vertical to the
loading and unloading plane depending on the indexed positions. Accordingly, it is possible to
carry out the movement between the different planes as well as the indexing movements by
means of an individual elevator.

20 However, it is also possible to construct the manipulating device for loading
and unloading the disk-shaped objects in a direction vertical to the loading and unloading
plane depending upon the indexed positions. |

By means of the described solution according to the invention, transporting
containers of the type described above can be used without negatively affecting the clean room

25 conditions within the semiconductor processing installation to be charged. Semiconductor
wafers with dimensions of 300 mm can be manipulated easily. Dust particles located on the
container cover during the coupling with the closure are reliably enclosed between the surfaces
which are connected in a frictional engagement.

The invention will be explained more fully in the following with reference to the

30 schematic drawings.
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According to Figures 12 and 13, the closure 23 has suction el enents 59
emergi'ng frombore holes 58, aligning elenments in the formof pins 60 being
arranged in the center thereof Further, keys 61 with a double-bit
for actuating |ocking elenments 62 in the cont ai ner cover 30 are
provided in the closure 23. An elongated hol® 63 and a bore hole 64 20

whi ch are adapted to the pi.ns 60 are:incorporated in the container cover
30, as are ' Fig. 1 showsadasioside vigwiafpiending agd unigading satioaywsithea dispianeable shield;
pur pose of a preorientated alignnment of t he container cover 30
relative to the closure 23 during the coupling process, the pins 60 '
proj ect beyondFighestoustaitopviearfeielsadusy ad unlvading ketibmt t er first engage in
t he el ongated hol e 63 or in the bore hole 64. Subsequently, the
keys 51 penetrate into the keyholes 65, the suction 25 el ements 59

resting on thepsus a6k a%font Hew P edbitfiy £\Rloadifg Mitiddiei 1 proj ecting lips

66. During the suction process which now takes place, in which the
| i ps 66 nove back conpletely into the bore holes 58 which are

construct ed i A HLkb8hR0Ue dra'i i) A8 ShRhding B Wb insBlning container n
5 the coupled and opened state;

Fig. 5 is a view in partial section of a first device for opening and closing a closure, shown in

the closed state;
Fig. 6 shows a side view of the device according to Fig. 5 in the closed state;

Fig. 7 shows a perspective view of a loading and unloading station with an additional platform

10 and additional transporting container;
Fig. 8 shows a side yiew of the loading and unloading station according to Fig. 7;
Fig. 9 shows a side view of a storage for transporting containers;
Fig. 10 shows the storage in a perspective view and partially opened;
Fig. 11 shows a top view of an opened storage;
15 | Fig. 12 shows a closure and a container cover;
Fig. 13 shows the preorientated coupling of the closure and thg coﬁminer cover;

Fig. 14 shows a first variant of a clipped and partially cut-away transporting container;
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the cl.osure 23 and contai ner cover 30 are connected with one another in a
frictional engagenent and encl ose adhering particles therebetween.
By rotating the keys 61, a driver 67 30 provided in the interior of the
cont ai ner cover 30 is actuated and opens the6 | ocki ng el enents

10 : -

Fig. 15 shows a section A-A through the transporting container according to Fig. 14;
Fig. 16 shows a second variant of a clipped and partially cut-away transporting container,
‘Fig. 17 shows a section B-B through the transporting container according to Fig. 16;

Fig. 18 shows a front view of a portion of a loading and unloading station with a second

5 device for opening and closing a closure;
Fig. 19 shows a top view of the device according to Fig. 18.

In Figures 1 to 3, a frame 1 which is connected in a stationary manner with a
wall element 2 by two angled frame elements 3, 4 carries an elevator 5.
Platforms 7 which are adjustable horizontally in the direction of the wall
10 element 2 in a guide 8 whiéh is secured at the elevator 5 serve as holding means for
transporting containers 6 which can be shaped and outfitted in different ways within certain
limits. The platfbrms 7, whose quantity is not restricted to that shown herein, are movable by
means of the elevator 5 between at least two planes 9 and 10 which are situated one above the
other. While plane 9 is situated at an ergonomically favorable height for charging the
15 platforms 7, the semiconductor processing installation is loaded and unloaded in plane 10. For
this purpose, a charging opening 13 which can be closed by means of a closure 12 is worked
into a shield 11. The shield 11 is adjustable in a direction vertical to the plane 10 along the
wall 2 so as to be guided by guide means 14 and performs a sealing function relative to the
opening in the wall element 2. A transporting container 6 is coupled to the closure 12 by its
20 container cover 15 in a frictional engagement by means of the horizontal displaéement of one
of the platforms 7 in the direction of the wall element 2. For this purpose, suction elements 16
are incorporated in the closure 12, a hose connection, not shown, leading from the latter to a
vacuum source.
The container cover 15 which is slid into and locked in the transporting

25 container 6 is surrounded by a seal 17 ensuring a seal relative to the surrounding wall.
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62. The closure 23 can be noved down into the sem conductor processing
I-nstal’l ati on together with the container cover 30 so as to forma

| ock or transfer channel. Apart fromtheir opening
function, the keys 61 exercise anot her advant ageous . effect. After
the keys 61 which are inserted into the keyhbles 65 are turned, the
container 5 cover 30 is also held, in the event of a failure of the

vacuum i n t he Unleekingiis sffeqtedafter thefrietipanl engegement is produeed, andethe plosuse, g gansbe
behi nd the keyhol : lgﬁ A ' m% ﬁt '

expand again rtggr‘ée?f\do?ﬁt?g g k’%@ﬁ'{lgc n%‘%?ﬁeﬁgﬂsdﬁ?ﬂlaegé&%? eéigar(\gtagl er
cover 30 so t hiastaliatibhin the manner irglicafed bg an esgled@reyecur el y pressed toget her
agai n i medi atel y when e vacuum.is resto . .. order. to,pr.event
NS ons dur ng. coupl | ndEveTAEmSRITRg RS 16 Hisshues o isorivipt O suapgd Dhjects
addi tionakly hgj ¢hich shelvddlatd GuR@d SR RNve tHEIEER ahdfre Foraied b9 phojectibhs 1B, i I order
hol | ow i nsi de. Furt her advantageous steps for the

coupl i ng of t He lead:andyaload th lattes thipygiythepharging opening 13 in piane 10, it is necessary in the
' construction shown in Fig. 1 to adjust the vertical position of the transporting container 6 in a
suitable manner. For this purpose, the transporting container 6 is additionally sealed externally
relative to the shield 11 by a seal 20, this shield 11 being carried along in turn by a vertical
10 indexing movement which is likewise executed by means of the elevator 5. The clean room
' conditions within the semiconductor processing installation remain unimpaired as a result of
the sealing function of the shield 1 1.
For the purpose of indexing, an index sensor 21 detects the projections 18 and
the disk-shaped objects 19 during the vertical adjustment of the transporting container 6.

15 Loading and unloading is effected in plane 10 by means of a manipulating
device 22 arranged in the clean room region of the semiconductor processing installation by
engaging through the charging opening 13.

In the loading and unloading station shown in Fig. 4, a device which is shown
in more detail in Fig. 5 ié used to open and close a closure 23. A transporting container 24

20 which is already opened is deposited on a platform 26 which is supported by a stationary plate
25 and is displaceable horizontally in the direction indicated by the arrow, this transporting
container 24 communicating with a charging opening 27 in a wall element 28. The closure 23
is secured to an arm 29, which is adjustable vertically and relative to the wall element 28, and

_ supports a container cover 30 which is coupled by means of a frictional engagement. Driving

25 and controlling elements for the loading and unloading station are accommodated in a housing
31.

According to Fig. S, lifting cylinders 32 and 33 are provided for vertical
adjustment and for adjusting the arm 29 relative to, the wall element 28, wherein the lifting
cylinder 32 which is secured to a support plate 34 is swivelable together with the support plate

30 34 about an axis X-X until reaching a stop 35 by means of the action of the lifting cylinder 33.
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be seen fromFigures 14 to 17. On the one hand, the transporting container

I-s deposited on the platformso as to be aligned. On the other
hand, forces act on the transporting container : during the opening
process, as was explained, e.g., in the description referring to Figures 12
15 and 13, which forces nust be conmpensat®d for in order to prevent

di sruption of the loading_ . .- and unl oadi ng process. . .
In Figures 14 and 15, alRFignZincontrast ©she embpdimensform ageqrding te Higof which

| at f 69 . ' ' - '
Shown i n che Eravides S0hng Bhh, neeailporsi kil O, slisy S wiiph idSededl LREY
cont ai ner 68 Iplate 35 earvyean atiditionali stationary plated®7 tbovhidhds fastepedh seicendflatformsi8aped

o et 53y SR A5l SRR s, PR 1, 71

for an aus omatdofiidey whirh istdidsed by iiafspbrting container cover3Y i 0&Gshated blylae, cover
region. Aligning elenents in the formof grooves 72 and engagi ng pi ns

73 which are adapted toToaevanistimms 2637 aeadiysiable vertigallyoa esiprediag pmad2nent
are provided iud is connected with the plate 25 and can be raised and lowered by a drive 41. While one

of the platforms 26, 37 serves to couple a transporting container 24 or 38 to the closure 23,
the other remains available for the exchange of transporting containers.

10 _ Of course, the vertical adjustability shown in Figs. 7 and 8 is also readily
applicable by a person skilled in the art to the construction shown in Fig. 4 in that only one
transporting container is adjustable between two planes. Similarly, the quantity of transporting
containers which can be held can also be increased in accordance with the respective
requirements.

15 A storage can be used for changing transporting containers in loading and
unloading devices according to Figs. 4, 7 and 8 as is described more fully with reference to
Figures 9to 11.

The loading and unloading device is integrated in a wall 43 of a housing 44
provided with storage shelves 45 which are arranged one above the other and serve to hold

20 transporting containers 46. In the present embodiment example, the storage is so constructed
that the storage shelves 45 are arranged above the platforms of the loading and unloading
device regardless of the loading and unloading direction. For the purpose of optional access
to the transporting containers 46 in the storage shelves 45, it is essential that a space 47
corresponding to the dimensions of the transporting containers 46 be left open Between the

25 storage shelves 45 and a wall of the housing 44 other than wall 43. The wall at which the

' space is left open is determined by the available space for storage.
In the present construction, the free space is located at a wall 48 adjoining the
wall 43 with the loading and unloading device so that a storage of small depth is formed. A

lockable loading opening 50 which, in addition to a transporting container holder 52 which can




three-point formation in the base of the transporting container 68 and in

the platform69. 25 During the horizontal coupling novenent of the
transporting container 68, a springing roller 74 slides at a
contact pressure arm75, which is stationary relative to the platform 69,
al ong a bevel ed crosspi ece 76, whici? i s secured at the base at a

di stance therefrom .and fix er 68. Visual

orientation pdigdnoved RHW%@“EF;ISEP %FV es fOFtWUHYZCﬁg'%g‘ 4 o,-%gen&,,ad, the IEAMSRATIRE 6
is to be placednihelsd iPhdiedintd B WaU4dblaYed opposite wall 43 at an ergonomic height.

According to Fig. 11, a gripper 53 which is movable vertically and horizontally
for transferring the transporting containers 46 is secured to a horizontal drive 55 by an

5 extension arm 54. The horizontal drive 55 is in turn connected with an elevator 56.

In the cover region, the transporting containers 46 have a handle 57 to be
grasped automatically by the gripper 53. Sufficient space is left above each transporting
container 46 for the extension arm 54 to act with the gripper 53 for transferring.

Aftera transporting container 46 is grasped, it is transported horizontally from

10 the storage shelf 45 into the open space 47 and is then transported vertically up to a plane
which corresponds to the ergonomic height for manually charging the storage or to a plane for
charging a platform of the loading and unloading device. When the plane is reached, the
transporting container 46 is transferred to the platform or the transporting container holder 52
in the moved in position (Fig. 11 shows the transporting container holder 52 in the moved out

15 positidn). Displacement in the opposite direction is effected in an analogous manner.

According to Figures 12 and 13, the closure 23 has suction elements 59
emerging from bore holes 58, aligning elements in the form of pins 60 being arranged in the
center thereof. Further, keys 61 with a double-bit for actuating locking elements 62 in the |
container cover 30 are provided in the closure 23. An elongated hole 63 and a bore hole 64

20 which are adapted to the pins 60 are incorporated in the container cover 30, as are
corresponding keyholes 65 for the keys 61. For the purpose of a preorientated alignment of
the container cover 30 relative to the closure 23 during the coupling process, the pins 60
project beyond the suction elements 59 so that the latter first engage in the elongated hole 63
or in the bore hole 64. Subsequently, the keys 51 penetrate into the keyholes 65, the suction

25 elements 59 resting on the surface of the container cover 30 by their projecting lips 66.
During the suction process which now takes place, in which the lips 66 move back completely
into the bore holes 58 which are constructed with a sufficiently large diameter, the surfaces of
the closure 23 and container cover 30 are connected with one another in a frictional
engagemenf and enclose adhering particles therebetween. By rotating the keys 61, a driver 67

30 provided in the interior of the container cover 30 is actuated and opens the locking elements
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Anot her way of securing a transporting container on the platformis -
pt ovi ded , by a solution according to Figures 16 and 17. A key 79
which is guided through a bore hole 78 in the platform 69
penetrates through a keyhole 80 during the placenent of the transporting
contai ner 68, this keyhole 80 being worked ilBto a plate 81 which is
fastened at the base at a 5 - distance therefrom and engages behind the
plate 81 afteré62 Theabdsnrs 2300a0ibe moved down into the semiconductor processing instatlatinsy i ce
for opening and c closure desc

Fi gures 18 and°8¢’ erbvgﬁ@gﬁgntwewy%rﬁiocfgﬁ Eoep %‘aﬂﬁ tﬁ'nsrg c?i'%un ‘oadi ng

devi ce can be d@p‘aﬁeﬁ&ﬁﬂleirfbpéﬂﬁé fanctivh, thB kEys@lreQSrcﬂse hnotRer adidmageous

enbodi ment exanpl e enpl oys a shi el d,
ect. After the keys 61 which are mserted into the keyholes 65 are turned, the container

5 cover 30 is also held, in the event of a failure of the vacuum in the suction elements, in that the
double-bit engages behind the keyholes 65. The lips 66 of the suction elements 59 which
expand again remain in tight contact with the surface of the container cover 30 so that both
surfaces can be securely pressed together again immediately when the vacuum is restored. In
order to prevent tensions during coupling, the aligning elements and the keys 61 are

10 additionally held in a springing manner inside the closure 23 which is hollow inside.

Further advantageous steps for the coupling of the transporting container will
be seen from Figures 14 to 17. On the one hand, the transporting container is deposited on
the platform so as to be aligned. On the other hand, forces act on the transporting container
during the opening process, as was explained, e.g., in the description referring to Figures 12

15 and 13, which forces must be compensated for in order to prevent disruption of the loading
and unloading process.

In Figures 14 and 15, a transporting container 68 is deposited on a platform 69
which corresponds in terms of function to the platforms shown in the Figures which were
already described. The transporting container 68 has shelves 70 in its interior for holding disk-

20 shaped dbjects. As was already mentioned with respect to the transporting container in Fig.

| 11, a handle, designated in this instance by 71, for an automatically operating gripper is
arranged in the cover region. Aligning elements in the form of grooves 72 and engaging pins

~ 73 which are adapted to one another for the purpose of orientated placement are provided in a
three-point formation in the base of the transporting container 68 and in the platform 69.

25  During the horizontal coupling movement of the transporting container 68, a springing roller
74 slides at a contact pressure arm 75, which is stationary relative to the platform 69, along a
beveled crosspiece 76, which is secured at the base at a distance therefrom, and fixes the
transporting container 68. Visual orientation pegs 77 may be helpful if the transporting

container 6 is to be placed on the platform 69 manually.
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chargi.ng opening being worked into this shield. However, it is also

possible to use a 10 stationary charging opening in conbl nation with
this device. A though the charging opening is open, a coupl ed
transporting contai ner deposited on a pl atf]glrm I's not shown for the sake of
simplicity. The shi®ld with the chargi ng openi ng,

designated in this inst by 8 d by.a fr.
B4 Vi gui des 85 and quANDEI VAL SSRGS brespgrioe soRE G be BRUPY inprodsed
opening 83 i sy a§6lﬁﬂ&¢accuﬂdﬁxgaa F%Pesag and 97.2ATKeY 99 which@s @idet thidigh 8 belfel hoR

by a rotary drive 90. he rotary drive 90 is screwed to_ a hol ding
pl ate 91 whi cA8 insthe pl.ap"pa@ 6% per@tmm threughadkeyhale 8Mhduring the placemenbefthe transporting

01 ecti 0 B, e, A et 9 Ao o Rl £ VAR JAGRE Bt
ef fect ed sby maitafceOtherefrom, and engages betindthel piatem%zr eclgsmg mopemenmt iC dr | ve.
20 he grh elecg fo?% én?n aacrll\cli% c}s{% e% oSsL 3 ne%%ﬁu re e?entcg tobe
reinforced in the regi penng
Figures 18 and 19, by means of which device the loading and unloading device can be _
decreased in depth. As in Figures 1 to 3, this embodiment example employs a shield, the _
charging opening being worked into tlus shield. However, it is also possibleto use a
10 stationary charging opening in combination with this device. Although the charging opening is
open, a coupled transporting container deposited on a platform is not shown for the sake of
simplicity.
The shield with the charging opening, designated in this instance by 82 and 83,
is supported by a frame 84 via guides 85 and guide slides 86. A closure 87 for the charging
15 opening 83 is fastened, via an-arm 88, to a rotor axle 89 which is driven by a rotary drive 90.
The rotary drive 90 is screwed to a holding plate 91 which is displaceable in the loading and
unloading direction by means of a horizontal guide 92 on a support plate 93 which is
connected with the frame 84 in a stationary manner. The displacement is effected by means of
a suitable drive 94, e.g., a pneumatic drive. .
20 The shield 82 is advantageously designed so as to be reinforced in the region of
the charging opening 83 and covers an opening in a wall 95 to which the frame 84 is fastened.
The opening, which is not visible, is dimensioned vertically so as to allow a vertical adjustment
of the charging opening 83 along the entire opening height. Accordingly, a manipulating
device which is arranged in a stationary manner can achieve access through the charging
25 opening in different indexed planes of a coupled transporting container.
A labyrinth seal 96 performs a sealing function during the adjustment of the
shield 82, one portion ?f the labyrinth seal 96 being secured so as to adjoin the opening in the
wall 95 while the other portion is secured at the adjustable shield 82.
A driver 98 for the platform, which driver 98 can be actuated by a pneumatic

30 cylinder 97, is fastened at the shield 82 for the purpose of coupling the transporting container.




t he chargi ng opening 83 and covers an opening in a wall 95 to which the

frame 84 is fastened. The opening, which is not visible, is

di mensi oned vertically so as to allow a vertical adjustnment of the
chargi ng opening 83 along the entire openi n&dhei ght. Accordingly, a

mani pul ati ng device which is arrang in a stationary manner can

achi eve access .t hrough,.the chargin S . ening.in different  indexed
planes of a c 7 the p%tfgﬂgﬁﬁlgqeﬂ oggq]éa%wl? 81% transp. rting contamef into the co )img
l'abyrinth ‘sealegRtf, R $raépel b tifeiHverSs. TRy aEdnS Of e 1ift b tHe' PRe@matitSdyiRder 99fthé he
shield 82, one portjion of the |abyrinth seal 96 being secured So as to

adj oi n t he optramsperting copfainer, which is fixed jon giw platfarm, isipeessadwith 8 container; cpver,
secured at th | HSt ' . . ' . 98 for -
the platform E%?ﬂg%:ﬂ\% ?qtgl\,/,grgs,ggg %:}giﬁ lemg(l:ei ?5% & taﬁ‘;’i 'ghepcrlloesﬂffaﬂ %'éefgé wn@%‘fﬁ%i nder
97, is fa&steneshentretchpnestadatbith @i2 ahothertih e fijetiopal eegagement)igs has giréddg been
transporting 8ontainer

escribed, and the locking elements in the container cover are opened.
 When actuated by the drive 94, the support plate 3 is displaced together with
the elements fastened thereto so that the closure 87, together with the container cover, is
removed ﬁ'om the charging opening 83. The closure 83 is driven by the motor 90 so as to
10 rotate into a position in which the charging opening is free for loading and unloading the disk-

shaped objects. This position corresponds to that shown in Fig. 18.
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12 After the platformhas been noved along wth the transpor.ting
contai‘ner into the coupling region, it is grasped by the driver 98.
By nmeans of the lift of the pneumatic cylinder 97,—+F transporting

cont ai ner,

cover,

which is fixed on the platform

: m Lg pres (
The cl osure 87 :ggl n;; E:(r)ura]t ;: ﬁzlr”e or v Chl?s St.l!,-l I’I!'I'!I’I"melﬂﬂ'[rﬂlftate
S x .

regsed, with its container

Patent Cialms

1. Loading and unloading station for semiconductor processing installations with a closable

charging opening through which disk-shaped objects, which are accommodated in a

transporting container, can be loaded, unloaded and reloaded after removing a closure,
wherein the transporting container is provided with a container cover which substantially
extends 5o as to be directed vertically to the loading and unloading plane, characterized in that
the transporting container for loading, unloading and reloading of disk-shaped objects is
coupled in a stationary manner by the container cover with the closure by means of a frictional
engagement, and a simultaneous opening of the charging opening and transporting container is
effected in that the container cover and the closure are moved down jointly into the
semiconductor processing installation, and in that the loading and unloading is carried out in
that a manipulating device which is arranged in the semiconductor processing installation

engages through the charging opening into the transporting container.

2. Loading and unloading station according to claim 1, characterized in that the transporting
container is deposited on a horizontally adjustable first platform which is provided with means
for aligning and seéurin_g the transporting container for the purpose of coupling with the

closure.

3. Loading and unloading station according to claim 2, characterized in that the platform is
adjustable between at least two planes which are located one above the other, one of which
planes serves for charging with a transporting container at an ergonomic height and the other

serving for loading and unloading the semiconductor processing instatlation.

4, Loading and unloading station according to claim 2 or 3, characterized in that a suitable
number of additional, horizontally adjustable platforms which are provided 'with means for
aligning and securing the transporting container are provided for holding at least one

additional transporting container.

e T
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5 .cover are connected with oné another in a frictional engagenent, as
has al‘'ready been descri bed, and the Iocklng el enents in the

contai ner cover are opened. t he
drive 94, the support plate 3 is displaced tgget hérﬂmm]mm"mmlﬂm
el enents fastened thereto so that the closud toget'ﬁer wi't st he

cont ai ner cover,_ i enoved fro t he cha 83., The
closure 83 is %rII'QPéWSt??d pRigadipg SRtiaRRceey §t‘? Bla'ﬂ)‘{ %i‘argﬁf’gﬁea batéeaﬁbgqetqulzp
in which the ;;liﬁf B GerPEieiNeRdtelyStolchiile & RandpbA Iasmaa& wifl maétoeaetlmeqhé k-

shaped obj ect I's position corresponds at shown in Fig
others remain free for the exchange of transportmg containers.

6. Loading and unloading station according to one of claims 2 to 5, characterized in that a
storage is provided for the exchange of transporting containers, in which storage a gripper has
optional access to storage shelves which are arranged one above the other and a loading
dpening with a transporting container holder is provided for manual charging with transporting
containers, and in that a space corresponding to the dimensions of a transporting container is
left open adjacent to the storage shelves for transferring the transporting containers between
the transporting container holder, storage shelves, and the platform.

7. Loading and unloading station according to claim 6, characterized in that the transporting

container holder can travel out through the loading opening for the purpose of charging.

8. Loading and unloading station according to one of claims 1 to 7, characterized in that the
closure has vacuum suction devices for producing the frictional engagement with the container

COVEr.

9. Loading and unloading station according to claim 8, characterized in that the closure is
provided with elements for aligning relative to the container cover which can take effect

before the frictional engagement is produced.

10. Loading and unloading station according to claim 9, characterized in that in order to open
the transporting container, keys for actuating the locking elements in the container cover
project out of the closure, matching keyholes for these keys being provided in the container
cover, by which the closure and container cover are secured above and beyond the frictional

~ engagement.
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11. Loading and unloading station according to claim 10, characterized in that the aligning

15

elements and the keys are held in a springing manner vertically to the loading and unloading
plane in order to compensate for differences occurring during the approach of the closure and

the container cover.

12. Loading and unloading station according to one of claims 1 to 10, characterized in that
the charging opening is worked into a shield which is adju;tél.ale, relative to the manipulating
.. device, jointly with the coupled transporting container for loading and unloading the disk-
shaped objects in a direction vertical to the loading and unloading plane depending on the

indexed positions.

13. Loading and unloading station according to one of claims 1 to 11, characterized in that
the manipulating device is adjustable in a direction vertical to the loading and unloading plane

depending upon the indexed positions for loading and unloading the disk-shaped objects.




16

LOADING AND UNLOADING STATION FOR SEMICCNDUCTOR PROCESSING
INSTALLATIONS

Abstract

'In a loading and unloading station for semiconductor processing installations,
the object of the present invention is to ensure charging proceeding from transporting
containers under clean room conditions. These transporting containers themselves serve as
magazines for disk-shaped objects and are open laterally. It should also be possible,
optionally, to load and unload a greater quantity of such transporting containers, wherein the
exchange of transporting containers must be effected under favorable ergonomic conditions.

According to the invention, the transporting container for loading, unloading
and reloading of disk-shaped objects is coupled in a stationary manner by the container cover
with the closure by méans of a frictional engagement. The charging opening and the |
transporting container are opened sitriultaneously in that the container cover and the closure
are moved down jointly into the semiconductor processing installation. The loading and
unloading is carried out in that a manipulating device which is arranged in the semiconductor
processing installation engages through the charging opening into the transporting container.

The invention is applicable in the manufacturing of integrated circuits.

F1G.
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Patent C ai ns 1. Loadi ng and unl oading station for sem conductor
proceéssing installations with a closable chargi ng opening through which

di sk- shaped obj ects, which are accommbdated in a transporting container,
can be | oaded, unl oaded and rel oaded after renoving a closure, wherein the
transporting container is provided with a container cover which
substantially extends so as to be directed vertically to the |oading and
unl oadi ng pl ane, characterized in that the transporting container for

| oadi ng, unl oadi ng and rel oadi ng of di#k:shaped objects is




coupled in a stationary nmanner by the container cover with the closure by
Jreans of a frictional engagenent,. and a sinultaneous opening of the

“.char gi ng opening and transporting container is effected in that the
cont ai ner cover and the closure are noved down jointly into the

sem conductor processing installation, and in that the |oading and
unloading is carried out in that a nanlpulatlng devi ce which is arranged in’
t he sem conduct or processing installagi on engages through the charging
opening into the transporting container. 2. Loading and unl oading station
according to claim1, chfpracterized in that the transporting container is
deposited on a horizontally adjustable first platformwhich is provided
with means for aligning and securing the transporting container for the

pur pose of coupling-wth the closure.
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3. -Loadi ng. and. unl oadi ng station according to claim2, characterized in
t-hat the. platfornlls adj ust abl e between at |east two planes whi ch are

| ocat ed one above the other, one of which planes serves for charging with a
transporting container at an ergononic height and the other serving for

| oadi ng and unl oadi ng the sem conductor processing installation. 4.
Loading and unl oadi ng station according to claim?2 or 3, characterized in
that a suitable nunber of additional, horizontally adjustable platforns

whi ch are provided with neans for alignﬂng and .securing the transporting
contai ner are provided for holding at |east one additional transporting
cont ai ner.
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14 - 5. Loading and unl oadirng station according to claim4, characterized in
that at least one of the platforns serves alternately to couple a
transporting container with the closure, while the others remain free for

t he exchange of transporting containers.




6. Loadi ng and unl oadi ng station according to one of clains 2 to 5,
characterized in that a storage is provided for the exchange of
transporting containers, in which storage a gripper has optional access to
storage shel ves which are arranged one above the other and a | oadi ng
opening with a transporting contai ner holder is provided for manual
charging with transporting containers, and in that a space corresponding to
t he di mensions of a transporting contaiger is |eft open adjacent to the
storage shelves for transferring the franmsporting contai ners between the_
transporting container holder, storage shelves, and the platform 7.
Loadi ng and unl oadi ng station according to clgin16, characterized in that

the transporting :
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contai ner hol der can travel out t hrough t.he | oadi ng openfng for the purpose

.of charging. 8. Loadi ng and unl.0adi ng station according to one of clains
1 to 7, characterized in that the closure has vacuum sucti on devices for
produci ng the frictional engagenent with the contai ner cover. 9. Loading

and unl oadi ng station according to claim8, characterized in that the
closure is provided with elenents for aligning relative to the contai ner
cover which can take effect before trma;rictional engagenent i s produced.




10. Loadi ng and unl oading station according to claim9, characterized in
~thatyin order to open the transporting container,

keys for actuating the

1 ocking elenments in the container cover project out of the closure,

mat chi ng keyhol es for these keys being provided in the container cover,
whi ch the closure and contai ner cover are secured above and beyond the

frictional engagenent.
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11. Loadi ng and unl oadi ng station according to claim 10, characterized in
that**the aligning el enents and the keys are held in a springing manner
vertically to the | oading and unl oading plane in order to conpensate for

di fferences occurring during the approach of the closure and the contai ner
cover. 12. Loadi ng and unl oadi ng station according to one of clains 1 to
10, characterized in that the charging opening is worked into a shield
which is adjustable, relative to the manipul ating
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device, jointly with the coupled transporting container for |oading and

_wl o&di ng the di sk- shaped objects in a direction vertical to the |oading
and unl oadi ng pl ane dependi ng on the indexed positions. 13. Loadi ng and

. unl oadi ng stat'ion according to one of clainms 1 to 11, characterized in that

t he mani pul ati ng device is adjustable in a direction vertical to the

| oadi ng and unl oadi ng pl ane dependi ng upgn the i ndexed positions for

| oadi ng and unl oadi ng t he di sk-shaped ts.
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