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-MAGNETICALLY COUPLED WAFER EXTRACTION PLATFORM 

BACKGROUND OF THE INVENTION 

TECHNICAL FIELD 

The invention relates to the handling of precision workpieces, such as 

semiconductor wafers. More particularly, the invention relates to a platform 

for extracting wafers from a wafer cassette. 

DESCRIPTION OF THE PRIOR ART 

Particle contamination is a major concern in semiconductor fabrication. The 

small feature sizes and increased number of deposited layers on the wafer 

surface make devices fabricated on the surface of such wafers very 

vulnerable to defects caused by particulate contamination. Such 
contamination may result in decreased processing yield, diminished device 

performance, or reduced reliability. 

Semiconductor fabrication therefore requires a sophisticated clean room 

environment to prevent contamination of the wafers by foreign particles, such 

as dust. Such environment is extremely difficult to manufacture, and to 

maintain. As ·device size is reduced, the acceptable size of particulate 

matter in the clean room must also be decreased. 

Similarly, semiconductor wafers may be transported and stored in a clean, 

relatively particle-free micro-environment. It is well known in the prior art to 
use a wafer cassette to store the wafers for transport in micro-environment 

containers such as a standard mechanical interface ("SMIF") box. In a 

typical SMIF-type box, fixed walls are joined to form a partial enclosure. . A 

wafer cassette is placed within the partial enclosure, and a separable bottom 

is joined thereto. The wafer cassette is thus protected from potential 
contaminants. 

Physical vapor deposition (11PVD") wafer processing is performed in ultra­
high vacuum conditions in a process chamber. Other types of wafer 

processing, including chemical vapor deposition (''CVD") and plasma etch 

may be performed under high vacuum conditions. To process the wafers 
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under such high or ultra•high conditions, it is necessary to transfer the wafers 

from the cassette to the vacuum process chamber, while minimizing contact 

with particulate contaminants. This has typically been accomplished through 

use of a load lock chamber. 

Load lock chambers are designed to transfer the wafers under either 

atmospheric pressure or vacuum conditions. In an atmospheric pressure 

transfer, the ultra-high process chamber is maintained at a lower pressure 

than the load lock chamber. Particulate contaminants, for example from the 

exterior of a SM IF-type box, will tend to enter the vacuum environment. 

However, in a vacuum pressure load lock chamber, the pressure differential 

between the load lock and the process chamber is minimized. 

Contaminating particles are less likely to be drawn into the process 

chamber. A vacuum transfer system is therefore advantageous. because it 

introduces fewer contaminating particles into the process environment than 

an atmospheric transfer system. 

-A single chamber load lock for use with a SMIF-type box is known in the 

prior art. In such system, the SMIF-type box is placed onto a carrier plate on 

the vacuum chamber. The bottom portion of the box is separated therefrom, 

and the carrier plate and wafer cassette are lowered into the vacuum 

chamber. The SMIF-type box thus effectively functions as an upper 

chamber. However, such system is typically an atmosphere transfer system, 

and is not suitable for use with certain vacuum applications. Additionally, 

such system requires that the wafers be loaded from the top of the chamber, 

i.e .. vertically. 

It is also known to toad wafers from the front or side of the chamber, i.e. 

horizontally. For example, Brooks Automation of Chelmsford, MA has 

developed a multi-wafer end effector that reaches out to the cassette with a 

bisymmetric arm having dual end effectors. Each end effector is 

configura_ble independently to move in three axes of motion. The end 

effector blades at the end of the arm fit_ under the edges of the wafers. The 

wafers are simultaneously lifted, and are then pulled out of the cassette. 

However, it is difficult, if not impossible1 to use such multi-wafer end effector 

with a vacuum transfer system. The operating mechanism for the arms is 

complicated, and requires various feed-throughs, such as wire, cable, and 
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rotational feed throughs, in the load lock chamber walls. Proper seals must 

be maintained around all of the openings in the chamber walls to permit the 

chamber to be pumped down to the vacuum levels necessary for wafer 

processing. 

It is difficult, however, to insure the adequate functioning of the seals. Failure 

of such seals affects the time required to pump down the load lock chamber, 

and may prevent an adequate vacuum from being achieved. Contaminants 

may be introduced into the process chamber through the openings. Such 

contaminants reduce the quality of the processed wafers, increase the 

likelihood of mechanical failures, and must be frequently cleaned from the 

chamber walls. Processing expenses are thereby increased. 

It would therefore be advantageous to provide a wafer extractor platform that 

eliminates the problems associated with seal failure in a high vacuum 

transfer system, such as wafer processing equipment. 

SUMMARY OF THE INVENTION 

The invention provides a wafer extraction platform that is compatible with 

vacuum transfer systems including ultra-high vacuum systems. The platform 

is formed of magnetically coupled upper and lower assemblies. A vacuum­

to-atmosphere seal on the platform is maintained with two 0-rings. The 

upper assembly includes two opposing arrays of spaced, parallel blades that 

define slots for receiving wafers from a cassette. The upper assembly is 

moved from inside to outside a load lock by a magnetically coupled linear 

slide. The slide comprises two linear bearings mounted on a lower 

assembly. The linear bearings permit the horizontal movement of the upper 

assembly while holding the blades parallel to the wafers. The blades on the 

upper assembly are magnetically coupled to a linear motor mounted at 

atmospheric pressure inside the lower assembly. An indexer permits vertical 

and rotational movement of the upper assembly. Level adjustment screws 

and a bello\tys are used to level the platform. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front cross-sectional view of the magnetically coupled wafer 

extraction platform according to the invention; 

Fig. 2 is a side sectional view of the magnetically coupled wafer extraction 

platform along section A-A according t~ the invention; 

Fig. 3 is a top sectional view of the magnetically coupled wafer extraction 

platform according to the invention; 

Figs. 4a - 4c are side sectional views sequentially showing the operation of 

the magnetically coupled wafer extraction platform according to the 

invention; 

Fig. Sa is a diagram illustrating the linear horizontal movement of the 

pla~form according to the invention; 

Fig. Sb is a diagram illustrating the vertical movement of the platform 

according to the invention; 

Fig. 5c is a diagram illustrating the rotational movement of the platform in the 

q direction according to ·the invention; 

Fig. Sd is a diagram illustrating the rotational movement of the platform in the 

F direction according to the invention; and 

Fig. 6 is a side sectional view of an exemplary semiconductor fabrication 

system according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention provides a magnetically coupled wafer extraction platform that 

is compatible with vacuum systems, such as wafer processing equipment. 

The invention is specially adapted for high vacuum transfers. The 

magnetically coupled mechanism of the invention eliminates both the feed­

throughs C!lnd moving seals of the prior art. The disadvantages associated 

with such feedthroughs and moving seals are therefore reduced or 

eliminated by the invention. 
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A wafer cassette containing semiconductor wafers may be transported in a 
clean, relatively particle-free micro-environment container, such as a 
standard mechanical interface ("SMIF") box. The wafer cassette is thus 
protected from potential contaminants. The wafers are subsequently 
transferred from the cassette to the vacuum process chamber through use of 
a load lock chamber. 

While some load locks are large enough to enclose a SMIF-type box, or a 
wafer cassette, other load lock chambers are not large enough to contain a 
cassette. It is necessary, in such cases, to provide a mechanism known as 
an end-effector, to remove the wafers from the cassette for transfer to the 
load lock. For example, it is not feasible to enclose an entire 300 mm wafer 
cassette in a 300 mm load lock. The wafers must be removed from the 
cassette externally, and brought into the load lock by an end effector for 
transfer to the process chamber. 

The wafers may be removed one, several, or all at one time. A conventional 
multi-wafer end effector has an arm that moves rotationally, as well as in X, 
Y, and Z directions to rea~h the wafers. A plurality of forked blades at the 
end of the arm fits under the edges of the wafers. The wafers are 
simultaneously lifted, and are then pulled out of the cassette. 

Fig. 1 is a front cross-sectional view of the magnetically coupled wafer 
extraction platform 1 O according to the invention. The wafer extractor 
platform housing is formed of a conventional non-magnetic material, such as 

aluminum. The platform includes both upper 12 and lower 20 assemblies. 

The upper assembly 12 includes two opposing arrays 14, 15 of spaced, 
parallel blades 17. The opposing blades define wafer slots 16 for receiving 
wafers from a cassette. The upper assembly al~o includes an upper magnet 
set 22 {see Fig. 2), coupled to a lower magnet set 24 (see Fig. 2) of the lower 
assembly. The upper and lower magnet sets are described in more detail in 

Fig. 2. As the lower magnet set 24 is moved, the coupled upper magnet set 
also moves in response thereto, thereby moving the entire upper assembly. 

The lower magnet set 24 is enclosed by a vacuum seal of the lower 
assembly. The preferred embodiment of the invention requires only two 0-
rings to maintain a vacuum~to-atmosphere seal on the platform. 0-ring 
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leakage and permeation are significant detrimental factors to the 

maintenance of a vacuum system. The reduction in number of 0-rings over 

the prior art afforded by the invention therefore decreases leakage of gas 

and contaminating particles into the vacuum process chamber. 

A first 0-ring 40 seals the lo~er assembly 20 and a second 0-ring 42 seals a 

bellows assembly 38 to the lower assembly. Bellows are used to permit 

movement, while isolating the vacuum. The bellows assembly permits the 

wafer extractor level to be movably adjusted by use of level adjustment 

screws 32. 

A leveling mechanism is provided to level the platform. In the preferred 

embodiment of the invention, the leveling mechanism includes three leveling 

screws 32 that may be individually or collectively adjusted to level the 

platform. However, any number of screws may be used to level the platform. 

For example, the level adjustment screws may be configured such that 

tightening a screw raises the corresponding portion of the ·1ower assembly. 

Alternatively, the screws may be configured such that tightening a screw 

d.raws the lower assembly down, thereby lowering the level of the lower 

assembly. 

The leveling screws may be either manually or automatically adjusted. For 

example, the screws may be manually adjusted with a screwdriver or 

ratchet. A motorized assembly 107, shown in Fig. 4b, may be provided to 

automatically adjust the screws. The level adjustment may be performed in 

response to measurements by balance or alignment detectors joined to the 

invention. 

In one embodiment of the invention, a positioning mechanism 101 1 shown in 

Fig. 4a, is provided for setting a position of ·the wafers in the cassette. The 

positioning mechanism preferably comprises an indexer 30 (Fig. 1) and the 

above described leveling screws 32 1 both of which operate in combination to 

move the platform vertically and forward, such that the blades of the upper 

assembly go under the wafer. One embodiment of the invention provides a 
calib~ation mark 111 (Fig. 1) to which the blades may be set by adjusting the 

height of the upper assembly with the leveling screws. · 

In another embodiment of the invention, the positioning mechanism includes 

a sensor and a controller that compares the I evel of the wafers and the 
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spacing therebetween, as sensed by the sensor, and develops a signal that 
operates a servo to position the wafer handler blades. The blades are 
aligned in response to this comparison, so that a blade is located at a lower 
level than. that of the corresponding wafer. The blade may therefore be 
inserted below the wafer, and then raised to lift the wafer for removal from 
the cassette. Alternate embodiments of the. invention use any other suitable 
adjustment means. For example, the sensor and controller may be arranged 
in a feedback configuration that is incorporated into the positioning 
mechanism to control such positioning. The upper assembly may thereby be 
precisely positioned relative to the wafer handler blades for transferring the 
wafers to and from the process chamber. 

Wire and other feed-throughs 34 routed to the indexer 30 are enclosed 
within the hollow indexer shaft 36. The indexer shaft is joined to the lower 
assembly via the bellows 38. The wire and other feed-throughs therefore do 
not project into the vacuum enclosure of the lower assembly. Thus, the C­
ring seals used in prior art rotational feed throughs are eliminated, thereby 
ameliorating the problems of leakage1 contamination, and mechanical failure 
associated therewith. · 

The wire and other feed-throughs supply the power required to drive the 
motors that move the platform. In a preferred embodiment of the invention, 
the platform includes a linear motor 18, such as a linear stepper motor or 
servo mechanism. The linear motor is used to move the lower magnet set in 
a linear, or horizontal, direction. The magnetically coupled_ upper assembly 
moves in response thereto. 

The upper assembly 12 slides out linearly f~om the extraction platform to the 
wafer cassette. The indexer 30 moves the upper assembly vertically to pick 
up all of the wafers. The indexer provides the vertical movement necessary 
to adjust the positions of the blades to those of the wafers. The blades are 
inserted into the wafer cassette and below the wafers. The indexer then 
moves the upper assembly upward. The wafers are thereby lifted by the 
blades. The upper assembly is then retracted in the linear direction to bring 
the wafers into the load lock. 

The upper assembly is supported by two parallel linear bearing assemblies 
28, 29 that form a linear slide. The linear bearing assemblies are 
maintained in a vacuum. One side of each bearing is attached to the lower 
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assembly, and the other side is attached to the upper assembly. In the 
preferred embodiment of the invention, the linear bearings 46 are THK type 
linear crossed roller bearings. THK bearings are substantially square in 
shape, with a notch to prevent rotation and to hold the bearings within the . 
tracks 44. The linear bearings support the weight of the upper assembly and 
permit linear motion to and from the wafer cassette. The linear bearings 
permit the hori~ontal movement of the upper assembly while holding the 
blades substantially parallel to the wafers. 

Fig. 2 is a side sectional view along section A-A of Fig. 1 according to .the 
invention. The linear motor 18 and indexer 30 (see Fig. 1) are connected to 
the mounting 50 of the lower assembly. Both upper and lower assemblies· 
are provided with sets of magnets, 22 and 24, respectively. As the lower 
magnet set 24 is moved linearly towards and away from the wafer cassette, 
the magnetically coupled upper magnet set 22 moves in response thereto. 
The wall 48 of the lower assembly remains stationary. 

In the preferred embodiment of the invention, the upper magnet set includes 
one magnet 52 and two pole pieces 54, 56. The lower magnet set includes 
two magnets 58, 60 and three corresponding pole pieces 62, 64, 66. The 
pofe pieces are formed of a ferromagn~tlc material with which the field lines 
of the upper and lower magnet sets may be conducted. These magnetic flux 
fines intersect the pole pieces to produce the magnetic coupling between the 
upper and lower magnets. 

}he upper magnet is better coupled and more solidly held if three pole 
pieces are provided in the bottom magnet and two pose pieces are provided 
in the top magnet. It is presently believed that such configuration provides 
the best intersection with the field lines, thereby minimizing undesirable 
shifting as the upper and lower assemblies in the linear direction. When the 
lower magnet set 24 is moved by the linear motor 30, the magnetic flux lines 
move therewith. The magnetically coupled upper magnet set 22 moves in 
response to the positioning of the magnetic flux lines. The upper assembly 
thereby slides linearly to and from the extraction platform to extract and 
return the wafers from the cassette. 

The magnet sets are assembled in a housing 70, and covered with a magnet 
cover 72. In one embodiment of the invention, the housing is formed of 
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aluminum. The magnet cover is secured to the housing by means including 
screws 68 or bolts. 

A controller 113 may be provided to direct the movement of the lower 
assembly. The position of the linear motor can be detected by the use of an 
encoder or resolver. The controller may also be in communication with the 
mechanism 101 for setting a position of the wafers in the cassette (see Fig. 
4a). The movement of the lower assembly, and the magnetically coupled 
upper assembly, may thus be precisely calibrated. Wafer extraction is 
thereby aided by having a controlled position at all times. 

Fig. 3 is a top sectional view of the magnetically coupled wafer extraction 
platform, according to the invention. The upper assembly slides forward 
along the linear bearing assemblies 28, and the blades 17 protrude out the 
front 7 4 of the load lock. The arrays of blades 14, 15 pick up all of the wafers 
76 simultaneously from the cassette, and the upper assembly 12 then 
retracts into the load lock. The wafer handler- assembly 78, using z-axis 
motion, then enters between the brades and lifts out one wafer at a time for 
transfer to the semiconductor fabrication system. 

Figs. 4a - 4c are side sectional views sequentially showing the operation of 
the magnetically coupled wafer extraction platform 100 according to the 
invention. In Figs. 4a- 4c there are shown four parallel blades 88 for 
extracting up to four wafers 84. It is understood that the invention may 
include an array containing more or less than four wafers. 

Fig. 4a shows the magnetically coupled wafer extraction platform prior to 
extraction of the wafers from the cassette. The cassette holder 82, which is a 
box that holds the wafer cassette 83 carrying the wafers 84, is positioned 
flush to the opening 102 to the load lock 80. The opposing arrays of spaced, 
parallel blades 88 in the upper assembly 86 define wafer slots 104 for 
receiving the wafers from the cassette. 

Fig. 4b shows the magnetically coupled wafer extraction platform during 
extraction of the wafers from the cassette. The linear motor 94 causes the 
lower magnet 92 set to slide out linearly from the extraction platform to the 
wafer cassette. The upper magnet set 90 also slides out linearly, in 
response thereto. An indexer 106 moves the upper assembly 86 vertically to 
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orient the blades to the wafers. The wafers are thereby picked up and held 

within the individual wafer slots 104. 

The figures illustrate the use of a multi-wafer end effector. However, one 

skilled in the art will readily appreciate that the· invention may also be used 

with a single wafer end effector. 

Fig. 4c shows the magnetically coupled wafer extraction pla~orm 

subsequent to extraction of the wafers from the cassette. The upper 

assembly is retracted in the linear direction to bring the wafers into the load 

lock. The wafer handler assembly 96 then enters between the blades and 

the wafer transport 98 lifts one wafer for transfer into the semiconductor 

fabrication machine. In one embodiment of the invention, the wafer handler 

may be of the "frog-leg" magnetically coupled type, as described in U.S. 

Patent No. ? , as incorporated herein by reference; or any other type of wafer 

handler having at feast "X" and "Y11 motion, as is known in the art. In an 

alternate embodiment of the invention, the wafer handler assembly removes 

more than one wafer at a time from the cassette. 

Figs. 5a-5d are diagrams illustrating the movement of the platform according 

to the invention. The indexer and linear motor combination permits 

movement in three directions. The linear motor 94 permits linear movement 

in the 0 X11 direction. The indexer 106 permits vertical movement in the "Z" 

direction. Additionally, the indexer 106 has a rotation feature. The platform 

may thereby be rotated in the "q" direction. In one embodiment of the 

invention, the indexer additionally may tilt the platform in the 11F11 direction. 

The 'platform may thus be linearly and rotationally moved responsively to the 

position of the wafer cassette 83. 

The invention may be used with processing systems having one or more 

processing modules, such as a cluster arrangement. Fig. 6 is a side 

sectional view of an exemplary semiconductor fabrication system 110 

according to the invention. A wafer cassette holder 112, such as a SMIF­

type box, is positioned flush to the opening 114 of the load lock 116. The 

wafer cassette holder and wafer cassette 118 are opened by the load/unload 

mechanism 120. 

A linear motor 122 causes the lower assembly 124 of the invention to slide 

out linearly from the extraction platform to the wafer cassette. The 
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magnetically. coupled upper assembly 126 aiso slides out linearly, in 

response thereto. An indexer 128 moves the upper assembly vertically to 

orient the wafer slots 130 to the wafers. The wafers are thereby picked up 

and held within the individual wafer slots. The upper assembly is retracted 

in the linear direction to bring the wafers into the chamber 132 of the load 

lock·116. 

The load lock chamber is then sealed and evacuated. While Fig. 6 shows a 

one chamber load lock, one skilled in the art will readily appreciate that the 

invention may also be used with two chamber load lock· systems (see, for 

example U.S. Patent No. 5,391,035, Microenvironment Load Lock). 

Once transferred to the lower chamber, a wafer handler assembly 136 

inserts an end effector 142 into the upper assembly to extract a wafer 138 

therefrom. Fig. 6 shows a single wafer end effector 142. However, as 

previously described, the invention may also be used with a multi-wafer end 

effector. The end effector transfers the wafer 138 to the semiconductor 

fabrication system 144 for processing. The wafers are each returned to the 

cassette when processing has been completed. · 

Although the invention is described herein with reference to the preferred 

embodiment, one skilled in the art will readily appreciate that other 

applications may be substituted for those set forth herein without depar:ting 

from the spirit and scope of the present invention. For example, the 

magnetic coupling may be provided at a vertical orientation. The invention 

may thereby be used with systems for vertically oriented wafer loading. 
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One skilled in the art would readily recognize that the invention may remove 

any designated number, or all of the wafers from the cassette. The invention 

may be used with wafer handler systems that remove one or more wafers at 

a time for transfer to the process chamber. 
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1. A wafer extraction platform, comprising: 

a lower assembly; 
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an upper assembly having at least one wafer slot defined therein; 

a coupling between said upper assembly and said lower assembly; 

and 
a motor to horizontally move said lower assembly relative to said 

upper assembly. 

2. ·The wafer extraction platform of Claim 1, said motor further 

co~prising: 

a linear motor. 

3. The wafer extraction platform of Claim 1, wherein said upper 

assembly is retractably moved from said load lock to extract at least one 

wafer from a cassette. 

4. The wafer extraction platform of Claim 1, further comprising: 

an indexer to vertically move said upper assembly. 

5. The wafer extraction platform of Claim 1, further comprising: · 

a linear slide to permit movement of said Lipper assembly in response 

to movement of said lower assembly. 

6. 'The wafer extraction platform of Claim 1, wherein said wafer carrier 
comprises two spaced parallel arrays each having defined therein at least 
one slot for receiving a wafer. 

7. The wafer extraction platform of Claim · 1, wherein said upper 

assembly simultaneously extracts a plurality of wafers from said cassette. 

8. The wafer extraction platform of Claim 1, wherein said lower assembly 

comprises a hollow shaft to receive feed throughs to said platform. 
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9. The wafer extraction platform of Claim 1, wherein said coupling is a 

magnetic coupling that comprises: 

an upper magnet set joined to said upper assembly; and 

a lower magnet set joined to said lower assembly. 

1 O. The wafer extraction platform of Claim 9, wherein each of said upper 

and lower magnet sets is assembled in a housing and secured with a 

magnet cover. 

11. The wafer extraction platform of Claim 9, wherein said upper magnet 

set includes one magnet and two corresponding pole pieces; and said lower 

magnet set includes two magnets and three corresponding pole pieces. 

12. The wafer extraction platform of Claim 1, wherein said motor further 

comprises a controller to direct the movement of said lower assembly. 

13. The wafer extraction platform of Claim 2, wherein said linear motor 

comprises either a linear stepper motor or linear servo mechanism motor. 

14. The wafer extraction platform of Claim 2, wherein said linear motor is 
mounted at atmospheric pressure inside said lower assembly. 

15. The· wafer extraction platform of Claim 1, wherein _said linear slide 

comprises at least two linear bearings mounted on said lower assembly. 

16. The wafer extraction platform of Claim 15, wherein said linear 

bearings permit the horizontal movement of said upper assembly while 

holding said wafer carrier substantially parallel to said wafers in said 

cassette. 

17. The wafer extraction platform of Claim 15, wherein said linear 

bearings are maintained at a vacuum in said vacuum enclosure within said 

lower assembly. 

18. The wafer extraction platform of Claim 15, wherein said linear 

bearings are THK type bearings. 
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19. The wafer extraction platform of Claim 1, further comprising: 

a vacuum-to-atmosphere seal enclosing said lower magnet set of said 

platform to define a vacuum enclosure within said lower assembly. 

20. The wafer extraction platform of Claim 19, wherein said vacuum to 
atmosphere seal further comprises: 

a first 0-ring to seal said lowe.r assembly; and 

a second 0-ring to seal said bellows to said lower assembly. 

21 . The wafer extraction platform of Claim 1, further comprising a 

positioning mechanism for leveling said platform. 

22. The wafer extraction platform of Claim 21, said positioning 

mechanism further comprising: 

an indexer; 

at least one level adjustment screw; and 

. a calibration mark to which said slots may be set by adjusting the 

height of said upper assembly with said indexer and/or said level adjustment 

screw. 

23. The wafer extraction platform of Claim 21, said positioning 

mechanism further comprising; 

a sensor; and 

a controller; 

wherein said controller compares the level of said slots, as sensed by 

the sensor, and develops a signal that operates to position said slots. 

24. The wafer extraction platform of Claim 21, wherein said leveling 

mechanism further comprises: 

at least one level adjustment screw: and 

a bellows joining said hollow shaft to said lower assembly. 

25. The wafer extraction platform of Claim 24, wherein said level 

adjustment screw is adjusted by either manual or automatic means. 
~~~~~~~~~-
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26. A wafer extraction platform, comprising: 

a lower assembly comprising a hollow shaft to receive .feed throughs 

to said platform, at least one level adjustment screw, and a bellows joining. 

said hollow shaft to said lower assembly to permit adjustments to the level .of 

said platform; 

an upper assembly having at least one wafer slot defined therein by 

two opposing arrays of spaced, parallel blades; 

a lower magnet set joined to said lower assembly; 

an upper magnet set joined to said. upper assembly, wherein said 

upper assembly is magnetically coupled said to said lower assembly; 

a linear motor joined to said lower assembly to horizontally move 

said lower .assembly; 

an indexer to vertically move said upper assembly; 

at least two linear bearings maintained at a vacuum and mounted on 

said lower assembly to permit the horizontal movement of said upper 
.. . .. 

assembly in response to movement of said lower assembly, while holding 

said blades substantially parallel to said wafers in said cassette; 

a first 0-ring to seal said lower assembly, and a second 0-ring to seal 

said bellows to said lower assembly 

wherein said upper assembly is retractably moved from a load lock to 

simultaneously extract a plurality of wafers from a cassette for transfer to a 

semiconductor fabrication system. 

27. A process for extracting wafers from a cassette, comprising the steps 

of: 

magnetically coupling an upper assembly having at least one wafer 

slot defined therein to a lower assembly; 

moving said lower assembly with a linear motor; 

providing a".1 indexer to vertically move said upper assembly; 

providing a linear slide to permit movement of said upper assembly in 

response to movement of said lower assembly; and 

sealing said platform to provide a vacuum therein; 

wherein said upper assembly is retractably moved from a load lock to 

simultaneously extract a plurality of wafers from a cassette for transfer to a 

semiconductor fabrication system. 
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28. A semiconductor fabrication system, comprising: 

a load lock chamber; 

* C L M S * 

at least one vacuum process chamber joined to said load lock 

chamber; and 

a wafer extraction platform, comprising: 

a lower assembly including a hollow shaft to receive feed 

throughs to said platform, said lower assembly having a lower magnet set 

joined thereto; 

an upper assembly having at least one wafer slot defined 

therein by two opposing arrays of spaced, parallel blades, said upper 

assembly further including an upper magnet set joined thereto such that said 

upper assembly is magnetically coupled to said lower assembly; 

a linear motor joined to said lower assembly to horizontally 

move said lower assembly; and 

an indexer to move said lower assembly; 

wherein said upper assembly is retractably moved from said load lock 

to simultaneously extract a plurality of wafers from a cassette for transfer to a 

vacuum process environment. 

29. The semiconductor fabrication system of Claim 28; further comprising: 

at least two linear bearings maintained at a vacuum and mounted on 

said lower assembly to permit the horizontal movement of said upper 

assembly in response to movement of said lower assembly, while holding 

said blades substantial1y parallel to said wafers in said cassette; 

a controller to direct the movement of said lower assembly. 

a mechanism for leveling said platform compri$ing at least one level 

adjustment screw, and a bellows joining said hollow shaft to said lower 

assembly to permit adjustments to the level of said platform; and 

a first 0-ring to seal said lower assembly, and a second 0-ring to seal 

said bellows to said lower assembly. 

30. The semiconductor fabrication system of Claim 28, further comprising: 

wafer handler for removing a wafer from said wafer extraction platform 

for transfer to vacuum process chamber. • · -----


