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(57) ABSTRACT 

A device and a method for detecting and distinguishing 
betWeen shelf-forming supports in cassettes and disk-shaped 
objects deposited thereon are provided for increasing accu 
racy in the determination of the position of shelves and 
objects as Well as reliability of detection in distinguishing 
betWeen cassette types Without a disruptive in?uence being 
exerted on the objects by the inserted protective supports. 
The objects and different types of supports for the objects 
Which are distinguished through an offset arrangement in the 
measurement plane pass through measurement beam 
bundles With their end sides, Wherein each of the measure 
ment beam bundles is situated in the region of only one type 
of support. The extension of the end sides of the supports in 
the measurement plane is completely detected by the mea 
surement beam bundle. The device is used for the fabrication 
of integrated circuits. 
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DEVICE AND METHOD FOR DETECTING AND 
DISTINGUISHING SHELF-FORMING SUPPORTS 
IN CASSETTES AND DISK-SHAPED OBJECTS 

DEPOSITED THEREON 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The invention relates to the detection and distin 
guishing of shelf-forming supports in cassettes and disk 
shaped objects deposited thereon by displacement of the 
supports and objects together relative to a measurement 
plane in the direction of shelves that are located one above 
the other, Wherein end sides of the supports and objects 
successively pass through bundles of measurement beams, 
Wherein different types of supports are distinguished from 
one another by an offset arrangement in the measurement 
plane vertically to the measurement beam bundles. 

[0003] b) Description of the Related Art 

[0004] Technical solutions of the kind mentioned above 
are applicable in the fabrication of integrated circuits, espe 
cially for handling tasks, and are knoWn, for example, from 
DE 195 35 871A1. 

[0005] In the fabrication of integrated circuits, disk 
shaped objects such as templates or masks and semiconduc 
tor Wafers must be transported betWeen different machining 
steps to individual machining devices. For this purpose, the 
objects are accommodated in cassettes Which, because of 
cleanroom requirements, are usually enclosed by transport 
containers. In order to charge the machining devices, the 
cassettes are unloaded from the transport containers by 
suitable means and the disk-shaped objects are removed and 
put back again by a handling device. For this purpose, it is 
necessary to detect the position of a shelf on Which the 
object is deposited as Well as the occupation of a shelf by an 
object. 

a) Field of the Invention 

[0006] KnoWn detection systems are basically distin 
guished according to tWo different types. In a ?rst method 
(mapping), the geometric dimensions of the cassette, espe 
cially the distance betWeen shelves, are assumed to be 
knoWn. If the position of a shelf is aligned With respect to a 
reference plane of the handling system, the positions of all 
of the other shelves can be determined and approached by 
computation. A light barrier determines if a shelf is occu 
pied. 

[0007] A second method (indexing) includes in the detec 
tion possible dimensional deviations of the cassettes due to 
manufacturing tolerances or deformations. The position of 
the shelves and objects With respect to a reference plane is 
exactly determined by means of a sensor system. 

[0008] It is knoWn from DE 195 35 871A1, to distinguish 
types of mask cassettes With a re?ection coupler at the same 
time that shelves and objects are detected. Since the light 
beam of the re?ection coupler strikes either the mask 
support (6“ cassette) or the crosspiece (5 “ cassette), there are 
differences in the duration of the high level during the 
movement of the cassette in the vertical direction. With 
respect to the 6“ cassette, the position of the mask support 
relative to a reference plane can be determined by a com 
bination of path measurement and determination of the time 
of the high-loW transition of the re?ection coupler. In the 
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case of a 5“ cassette, it is necessary that the difference in 
height betWeen the mask support and the crosspiece is 
included in the calculation. The presence of objects is 
detected by positioning a light beam bundle of a light barrier 
diagonally through the cassette. 

[0009] It is disadvantageous that dimensional differences 
usually occurring in the cassettes result in an unrecoverable 
falsi?cation of the determination of position and in a 
reduced reliability of detection in distinguishing betWeen 
types of cassettes. 

OBJECT AND SUMMARY OF THE INVENTION 

[0010] Therefore, it is the primary object of the invention 
to increase accuracy in the determination of the position of 
shelves and objects as Well as the reliability of detection in 
distinguishing betWeen cassette types Without a disruptive 
in?uence being exerted on the objects by the inserted 
protective supports. 

[0011] According to the invention, this object is met by a 
device for detecting and distinguishing betWeen shelf-form 
ing supports in cassettes and disk-shaped objects deposited 
thereon by displacement of supports and objects together 
relative to a measurement plane in the direction of shelves 
located one above the other, in Which end sides of the 
supports and objects successively pass through bundles of 
measurement beams, Wherein different types of supports are 
distinguished from one another by an offset arrangement in 
the measurement plane vertical to the measurement beam 
bundles. Each of the measurement beam bundles is situated 
in the region of only one type of support, Wherein the 
extension of the end sides of the supports in the measure 
ment plane is completely detected by the measurement beam 
bundles. 

[0012] It is especially advantageous When the measure 
ment beam bundles have a substantially rectangular cross 
section Whose extension in the measurement plane at least 
corresponds to that of the end sides of the supports and, 
vertical to the measurement plane, is smaller than the 
thickness of the objects. 

[0013] Due to the fact that the measurement beam bundle 
extends to a suf?cient degree in the measurement plane 
vertical to the beam direction, the light beam detects even a 
small deviation in position and differences in siZe of the 
supports in this direction. The limiting of the vertical dimen 
sion of the light beam ensures steep edges of the measure 
ment signal during the passage of the cassette and ensures 
that the position of the supports and objects are accurately 
determined. Single-cassettes and multi-cassettes are distin 
guished by detecting the number of supports and objects. 

[0014] In a ?rst variant, the measurement beam bundles 
are directed parallel to one another, are arranged in the 
region of a Wall of the cassette and are at a distance from one 
another corresponding to the degree of offset. 

[0015] In a second variant, at least one of the measurement 
beam bundles is arranged in the region of a Wall serving as 
a carrier for each of the supports, Wherein these measure 
ment beam bundles are directed parallel to one another. 

[0016] The measurement beam bundles are advanta 
geously arranged as laser light barriers Whose radiation 
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sources and receivers are accommodated in a frame through 
Which the cassette passes in a vertical movement so as to be 
aligned With the frame. 

[0017] Apair of columns serves as a carrier for the frame, 
Wherein the columns are arranged at a distance from one 
another so as to form an air passage, Wherein a drive for an 
elevator for the vertical movement of the cassette is accom 
modated in a column. 

[0018] A further object of the invention is a method for 
detecting and distinguishing betWeen shelf-forming supports 
in cassettes and disk-shaped objects deposited thereon. The 
method is based on the evaluation of signals Which are 
formed by an interruption of measurement beam bundles 
resulting from displacement of the supports and objects 
together relative to a measurement plane in the direction of 
shelves located one above the other, in Which end sides of 
the supports and objects successively pass through measure 
ment beam bundles, Wherein different types of supports can 
be distinguished through an offset arrangement in the mea 
surement plane vertical to the measurement beam bundles. 
The signals of all of the measurement beam bundles, each of 
Which is situated in the region of only one type of support 
and completely detects the extension of the end sides of the 
supports in the measurement plane, are evaluated simulta 
neously and in correlation With one another. 

[0019] The invention Will be explained more fully here 
inafter With reference to the schematic draWing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] 
[0021] FIG. 1 is a rear vieW of a section from a 5“ cassette 
With an arrangement of measurement beam bundles in the 
region of a cassette Wall; 

In the draWings: 

[0022] FIG. 2 is a rear vieW of a section from a 6“ cassette 
With an arrangement of measurement beam bundles in the 
region of a cassette Wall; 

[0023] FIG. 3 is a top vieW of a cassette With an arrange 
ment of measurement beam bundles; 

[0024] FIG. 4 is a perspective vieW of a cassette indexer 
With loWered cassette; 

[0025] FIG. 5 is a top vieW of a frame for holding 
radiation elements, receivers and de?ecting devices for the 
measurement beam bundles; 

[0026] FIG. 6 shoWs the signal Waveform during the 
scanning of a 5“ cassette With tWo parallel measurement 
beam bundles; 

[0027] FIG. 7 shoWs the signal Waveform during the 
scanning of a 6“ cassette With tWo parallel measurement 
beam bundles; and 

[0028] 
indexer. 

FIG. 8 shoWs a block Wiring diagram of the 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] The illustrated sections shoW only part of the 
cassette Walls 5, 6 of a 5“ cassette (FIG. 1) and a 6“ cassette 
(FIG. 2) Which contain, at opposite Walls, shelf-forming 
supports 1, 2 for disk-shaped objects in the form of masks 
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3, 4. In order to fasten them to the cassette Walls 5, 6, the 
supports 1, 2 are constructed as elements Which are bent in 
an L-shaped manner arranged at one end of a crosspiece 7, 
8. Lateral stops 9, 10 prevent the objects from sliding. TWo 
measurement beam bundles 11, 12 of laser light barriers 
Which are directed parallel to one another and are arranged 
in a measurement plane E-E and in the region of a cassette 
Wall 5, 6 can be seen in rectangular cross section and pass 
through each of the cassettes for detecting the supports 1, 2 
and the objects. With respect to their extension in the 
measurement plane E-E, the cross sections correspond at 
least to those of the end sides of the supports 1, 2. In every 
case, they are sufficiently large that a lateral deviation in 
position of the supports 1, 2 due to tolerances in the 
manufacture of the cassettes ensures complete detection of 
the supports 1, 2. Vertical to the measurement plane E-E, the 
cross sections of the measurement beam bundles 11, 12 are 
smaller than the thickness D of the objects. As Will be clear 
from FIGS. 1 and 2, the supports 1, 2 of different-sized 
cassettes in a centered arrangement can be distinguished by 
a lateral offset Which is directed vertical to the measurement 
beam bundles 11, 12 in the measurement plane E-E. Since 
the spacing of the tWo measurement beam bundles 11, 12 
essentially corresponds to the lateral offset of the supports 1, 
2, each measurement beam bundle 11, 12 covers only one of 
the types of supports that are differentiated by the offset. 

[0030] Of course, distinguishing betWeen the cassette 
types is not limited to the 5“ and 6“ cassettes described 
herein. Cassettes of different siZes can be used and the 
quantity of these cassettes can also be increased. Increasing 
the number of cassettes to be detected only requires a 
corresponding expansion or Widening of the measurement 
beam bundles Which are to be arranged again so as to be 
displaced relative to one another to the extent of offset 
betWeen the supports. 

[0031] In FIG. 3, Whose elements, shoWn in a very 
simpli?ed manner, are likeWise aligned With those of FIGS. 
1 and 2, a frame 13 encloses a space 14 in Which a cassette 
15, in this case the 6“ cassette shoWn in FIG. 2, is displace 
able in a vertical movement through the frame 13 and 
accordingly through the measurement beam bundles 11,12. 
Each of the frame parts 16, 17 Which are located opposite 
one another carries radiation elements 18, 19 and receivers 
20, 21 for the measurement beam bundles 11, 12. 

[0032] In FIG. 4, a frame 22 for receiving the radiation 
and reception elements for the measurement beam bundles 
11, 12 is integrated in a cassette indexer. A supporting 
column 23 and a column-shaped panel 24 of an elevator 
drive are arranged at a distance from one another to form an 
air passage and serve as carriers for the frame 22 and a 
receiving plate 25 Which is located above the latter and on 
Which the cassette container 26 can be deposited. A receiv 
ing arm 27 Which is movable vertically by means of the 
elevator drive 24 and Which projects out of the panel 24 
through a slit-shaped opening 28 is provided in order to 
remove and restore a cassette 29 located in the cassette 
container 26. 

[0033] The elevator drive comprises a spindle Which is 
driven by a stepper motor. A spindle nut coupled With the 
receiving arm 27 runs on the spindle in a guide that is ?xed 
With respect to the frame. The step number of the motor, and 
accordingly the distance traveled, is determined by an 
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encoder. The indexer is connected to external control elec 
tronics via a cable connection, not shoWn. 

[0034] Removal, during Which the cassette 29 is guided 
through the frame 22, is carried out in that the unlocked 
bottom 30 of the cassette container 26 is loWered together 
With the cassette 29 and a closure element 31 in the receiving 
plate 25. The de?ned cassette orientation necessary for the 
detection of different cassette types is ensured in that the 
cassette 29 is initially aligned With the bottom 30 and the 
latter ?ts, by Way of suitable recesses, on pins 32, 33, 34 
(FIG. 5) on the closure element 31. 

[0035] According to FIG. 5, the frame 22 carries radiation 
elements 35, 36 for generating the measurement beam 
bundles 11, 12. In order to make use of the limited available 
space, de?ecting elements 37, 38, 39, 40 are provided Which 
direct the measurement beam bundles 11, 12 to receivers 41, 
42. In FIG. 5, in contrast to FIG. 3 in Which the measure 
ment beam bundles 11, 12 are both situated in the region of 
a cassette Wall, measurement beam bundle 11 is arranged in 
the region of one cassette Wall and measurement beam 
bundle 12 is arranged in the region of the opposite cassette 
Wall. Within their area of arrangement, the measurement 
beam bundles 11, 12 are displaced relative to one another 
substantially by the distance of the lateral offset of the 
supports 1, 2, so that measurement beam bundle 11 strikes 
the supports 2 of the 6“ cassette and measurement beam 
bundle 12 strikes the supports 1 of the 5“ cassettes. 

[0036] The signal Waveforms shoWn in FIGS. 6 and 7 
occur When a cassette With its supports and objects deposited 
thereon is guided vertically through the measurement beam 
bundles 11, 12 during an indexing process. In the present 
case, an object is inserted in only one shelf of the cassette in 
order to illustrate the detection process. The signal Wave 
forms contain, as a function of the traveled distance (step 
number of the stepper motor for driving the elevator), the 
necessary distinguishing features for detecting the relevant 
elements Whose positions are accordingly determined With 
respect to a reference plane. Since the supports in a 5“ 
cassette are displaced toWard the center of the space 
enclosed by the frame 13 or 22 in comparison to larger 
cassettes due to the smaller dimensions, the supports 1 and 
the objects are covered only by measurement beam bundle 
12. Measurement beam bundle 11 strikes the crosspiece 7. In 
the case of 6“ cassettes, the supports 2 pass through mea 
surement beam bundle 11 and the objects pass through 
measurement beam bundle 12. During a vertical doWnWard 
movement, in both types of cassette, the bottoms 43, 44 of 
the cassettes ?rst move through measurement beam bundles 
11, 12, so that both measurement beam bundles 11, 12 are 
completely interrupted. After both measurement beam 
bundles 11, 12 in the 5“ cassette have reached area a, 
measurement beam bundle 11 is received in its entirety by its 
receiver 41, so that the signal Which is converted to a voltage 
reaches its maximum. A ?rst support 1 passes through 
measurement beam bundle 12, so that, although there is a 
rise in the signal, the signal maximum is not yet reached 
initially. Its level is not at a maximum again until position b. 
Measurement beam bundle 11 is then completely interrupted 
by the second crosspiece 7, Whereas measurement beam 
bundle 12 is only partially interrupted. Subsequently, the 
second support 1 moves through the measurement beam 
bundle 12. The measured level corresponds to that With 
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respect to the ?rst support before the object reduces the 
measured signal to the base level GND at position c. 

[0037] The 6“ cassette can be distinguished from the 
smaller 5“ cassette by the different signal Waveform. In the 
case of the 6“ cassette, the signal pertaining to measurement 
beam bundle 12 ?rst reaches its maximum. At position b, it 
is the signal of measurement beam bundle 11 that reaches its 
maximum proceeding from a medium level. A 6“ object 
alloWs both signals to drop to the base level, Whereas a 5“ 
object only alloWs the signal of measurement beam bundle 
12 to drop to base level. In the case of the 6“ cassette, the 
crosspieces 8 only in?uence the signal of measurement 
beam bundle 11, Whereas both signals are in?uenced in the 
case of the 5“ cassette. Even if the evaluation of one of the 
signals already alloWs them to be distinguished, a parallel 
evaluation of both signals can prevent erroneous detection 
due to unfavorable geometric conditions With each type of 
cassette. 

[0038] In a Wiring diagram shoWn in FIG. 8 Which is 
divided betWeen the indexer and its control electronics, 
signals of the laser light barriers, designated by 47 and 48, 
that are digitiZed by AID converters 45, 46 are supplied to 
a signal processor 49 Which communicates With evaluating 
logic 50 of a computer 51. By means of a control unit and 
step counter 52 Which, like the computer 51, is connected to 
a poWer supply 53, signals obtained by means of the 
evaluating logic 50 are supplied as control signals to a 
stepper moor 54 for adjusting the elevator and to a device 55 
for opening and closing the cassette container 26. Signals are 
sent as reports to the signal processor 49 from a step 
check-back unit 56, an end position detector 57, means for 
detecting the opening state 58 of the cassette container 26 
and from further sensors 59 Which, e.g., signaliZe the 
placement of the cassette container 26. 

[0039] While the foregoing description and draWings rep 
resent the preferred embodiments of the present invention, it 
Will be obvious to those skilled in the art that various 
changes and modi?cations may be made therein Without 
departing from the true spirit and scope of the present 
invention. 

What is claimed is: 
1. In a device for detecting and distinguishing betWeen 

shelf-forming supports in cassettes and disk-shaped objects 
deposited thereon by displacement of supports and objects 
together relative to a measurement plane in the direction of 
shelves located one above the other, in Which end sides of 
the supports and objects successively pass through bundles 
of measurement beams, Wherein different types of supports 
are distinguished from one another by an offset arrangement 
in the measurement plane vertical to the measurement beam 
bundles, an improvement comprising: 

each of said measurement beam bundles being situated in 
a region of only one type of support; and 

the extension of said end sides of the supports in the 
measurement plane being completely detected by said 
measurement beam bundles. 

2. The device according to claim 1, Wherein the measure 
ment beam bundles have a substantially rectangular cross 
section Whose extension in the measurement plane least 
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corresponds to that of the end sides of the supports and, 
vertical to the measurement plane, is smaller than the 
thickness of the objects. 

3. The device according to claim 2, Wherein the measure 
ment beam bundles are directed parallel to one another, are 
arranged in the region of a Wall of the cassette and are at a 
distance from one another corresponding to the degree of 
offset. 

4. The device according to claim 2, Wherein at least one 
of the measurement beam bundles is arranged in the region 
of a Wall serving as a carrier for each of the supports, 
Wherein the measurement beam bundles are directed parallel 
to one another. 

5. The device according to claim 3, Wherein the measure 
ment beam bundles are arranged as laser light barriers Whose 
radiation sources and receivers are accommodated in a 
frame through Which the cassette passes in a vertical move 
ment so as to be aligned With the frame. 

6. The device according to claim 5, Wherein a pair of 
columns serves as a carrier for the frame, Wherein thecol 
umns are arranged at a distance from one another so as to 
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form an air passage, Wherein a drive for an elevator for the 
vertical movement of the cassette is accommodated in a 
column. 

7. In a method for detecting and distinguishing betWeen 
shelf-forming supports in cassettes and disk-shaped objects 
deposited thereon by evaluation of signals Which are formed 
by an interruption of measurement beam bundles due to 
displacement of the supports and objects together relative to 
a measurement plane in the direction of shelves located one 
above the other, in Which end sides of the supports and 
objects successively pass through measurement beam 
bundles, Wherein different types of supports can be distin 
guished through an offset arrangement in the measurement 
plane vertical to the measurement beam bundles, the method 
including the step of evaluating the signals of all of the 
measurement beam bundles, each of Which is situated in the 
region of only one type of support and completely detects 
the extension of the end sides of the supports in the mea 
surement plane, simultaneously and in correlation With one 
another. 


