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(57) ABSTRACT 

AWafer ?at Zone aligner prevents Wafers from binding to the 
Walls of a Wafer cassette, that de?ne the slots in Wh1Ch the 
Wafers are seated, by restricting axial movement of the 
Wafers While the Wafers are being rotated by a Wafer rotating 
roller of the aligner. To this end, the Wafer rotating roller 
includes a shaft portion, and a plurality of spaced apart 
annular members protruding radially from the shaft portion. 
Each Wafer seated in the cassette is inserted betWeen adja 
cent ones of the annular members into contact With the shaft 
portion of the roller. When the roller is rotated, the shaft 
portion rotates the Wafers While the Wafers are constrained 
from moving in the axial direction of the roller by the 
annular members. The Wafer aligner also includes a guide 
roller that is moved into contact With the Wafers and causes 
the Wafers to stop rotating When ?at Zones of the Wafer 
arrive at the guide roller. The guide roller is made of an 
elastic material that produces little friction With the Wafers 
so that neither the Wafers nor the Wafer guide roller itself 
Will be damaged When the Wafer guide roller is moved into 
contact With the Wafers. 
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WAFER FLAT ZONE ALIGNER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to the manufacturing 
of semiconductor devices. More particularly, the present 
invention relates to a Wafer ?at Zone aligner for orienting 
Wafers prior to their introduction into a facility in Which the 
Wafers are to be processed. 

[0003] 2. Description of the Related Art 

[0004] Semiconductor products are being Widely used in 
various industries, such as the electronics, computer and 
aerospace industries. Presently, such semiconductor prod 
ucts are under a rapid technical development to achieve high 
integration and high performance, i.e., so as to be capable of 
storing large amounts of data per unit area and/or so as to be 
capable of processing large amounts of data per unit time. 
The semiconductor products are fabricated by carrying out 
a plurality of very precise fabricating processes in facilities 
through Which the overall semiconductor fabricating process 
progresses. 

[0005] Data is stored or computations are performed in 
such semiconductor products by devices such as thin ?lm 
transistors, thin ?lm capacitors and thin ?lm resistors. These 
semiconductor devices constitute minute electric circuits 
having a circuit pattern formed, based on a highly precise 
design rule of, for instance, about 0.10 microns, from a 
semiconductor thin ?lm. In forming such accurate semicon 
ductor thin ?lm patterns, the above-mentioned semiconduc 
tor fabricating facilities perform very precise semiconductor 
thin ?lm processes on a pure silicon Wafer at each of 
numerous semiconductor chip areas formed on the Wafer. 
Therefore, the Wafer must be aligned With each semicon 
ductor fabrication facility just before the semiconductor 
process is to be carried out in the facility on the numerous 
semiconductor chip areas formed on the Wafer. 

[0006] To this end, the Wafer has a ?at circumferential 
portion. This so-called “?at Zone” of the Wafer serves as a 
reference position in a process of aligning the Wafer in 
preparation for introducing the Wafer into the semiconductor 
fabrication facility in Which the fabricating process is to be 
performed. Such a Wafer having a ?at Zone is transferred to 
a Wafer cassette after a ?rst fabricating process is carried out, 
and is then transferred from the cassette to the neXt facility 
in Which the subsequent semiconductor fabricating process 
is to be carried out. Thus, most semiconductor fabrication 
facilities perform a ?at Zone alignment process before the 
semiconductor fabricating process is carried out because the 
relative position of the Wafer has likely changed from the 
designated position in the course of loading/unloading the 
Wafer cassette or transferring the Wafer. 

[0007] The orienting of a Wafer to a designated position is 
mainly carried out by a piece of equipment referred to as a 
?at Zone aligner. The structure and operation of a typical ?at 
Zone aligner is described beloW. 

[0008] A plurality of Wafers are respectively disposed in 
slots of a Wafer cassette having an open bottom. The Wafer 
cassette is transferred to a designated position in the ?at Zone 
aligner. The ?at Zone aligner comprises tWo driving rollers 
made of a stainless material, and a guide roller made of 
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quartZ . The guide roller is disposed a little above the driving 
rollers. Once the cassette arrives at the designated position, 
the tWo driving rollers, and the guide roller are brought into 
contact With the Wafers through the open bottom of the 
cassette. 

[0009] The driving rollers are rotated by a motor While in 
contact With the circumference of the Wafers. Any Wafer 
having a ?at Zone that is not in alignment is contacted by the 
guide roller and the tWo driving rollers, and is rotated by the 
tWo driving rollers. Once the ?at Zone of the Wafer confronts 
the guide roller, the Wafer stops rotating and is thereby 
oriented in a position in Which the Wafer is aligned 

[0010] HoWever, the Wafer ?at Zone aligner described 
above causes several problems. For instance, the rollers can 
break or scratch the edge of the Wafer. In addition, the 
aligner can produce particles When the rollers thereof collide 
With the Wafers disposed in the slots of the Wafer cassette. 

[0011] Such problems can be caused by an ineXact vertical 
displacement of the guide roller by an elevating mechanism 
of the Wafer aligner. As mentioned above, the guide roller is 
made of quartZ Which is a hard but fairly brittle material. The 
pure silicon Wafer is also hard but rather brittle. If the guide 
roller is raised too far by the elevating mechanism of the ?at 
Zone Wafer aligner, the quartZ guide roller and silicon Wafers 
can collide With such an impact that the guide roller breaks, 
or the edge of the Wafer cracks or breaks. In the case in 
Which a ?ne crack is produced in the edge of the Wafer, a 
mechanical stress concentration is produced at the crack 
When the Wafer is thermally stressed during subsequent 
processing. As a result, the crack propagates from the edge 
to an active area of the Wafer, thereby producing a defect in 
the semiconductor device(s). 

[0012] The conventional Wafer ?at Zone aligner can also 
scratch the Wafers and produce particles as folloWs. 

[0013] The ?at Zone aligner also includes a sensor unit for 
sensing Whether there are Wafers in the slots of the cassette. 
The sensor unit comprises confronting sensor plates that are 
inserted into the Wafer cassette at positions at Which each 
Wafer, if disposed in a slot of the cassette, Will lie betWeen 
adjacent ones of the sensor plates. HoWever, sometimes a 
Wafer Will but up against an upper ?at surface of one of the 
sensor plates as the sensor plates are inserted into Wafer 
cassette. Thus, the Wafer Will not come to lie in betWeen 
adjacent ones of the sensor plates. Therefore, although this 
Wafer is indeed present in a slot of the Wafer cassette, the 
sensor unit issues an erroneous signal indicating that no 
Wafer is present in the slot. 

[0014] To avoid such problems, the Wafer cassette is 
generally tilted in the Wafer ?at Zone aligner by about 2 
degrees relative to the horiZontal. Accordingly, the Wafers 
become tilted by about 2 degrees relative to the vertical so 
that as the sensor plates are inserted vertically into the 
cassette, the Wafers present in the slots are self-guided, if 
necessary, to positions at Which they become located 
betWeen adjacent ones of the sensor plates. 

[0015] The silicon Wafers in such an inclined state are 
subsequently contacted and rotated by the driving rollers. 
Consequently, the Wafers produce ?utes in the circumfer 
ence of the driving rollers due to friction. Due to the tilted 
state of the Wafers, this ?ute eXtends over time as an oblique 
line relative to the outer circumference of the driving roller. 
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Therefore, a portion of the Wafer may be introduced into this 
?ute during an alignment process and hence, Will start to 
move along the ?ute, i.e., Will start to move axially along the 
driving roller. 

[0016] In this case, hoWever, the other portion of the Wafer 
is seated in the slot. Thus, the portion of the Wafer contacting 
the driving roller is moved by the ?ute axially along the 
driving roller, but the other portion of the Wafer seated in the 
slot can not move. Therefore, the Wafer is driven into contact 
With the Wafer slot and strongly collides With the Wafer slot, 
thereby causing friction and noise, scratching the Wafer, 
creating particles Which may contaminate the Wafer, and 
preventing the Wafer from being rotated into the designated 
aligned position. 

SUMMARY OF THE INVENTION 

[0017] Accordingly, an object of the present invention is to 
provide a Wafer ?at Zone aligner that substantially obviates 
one or more of the limitations and disadvantages of the prior 
art. 

[0018] More speci?cally, one object of the present inven 
tion is to provide a Wafer ?at Zone aligner that prevents 
Wafers from being strongly forced against the Walls of the 
cassette, that de?ne the slots in Which the Wafers are seated, 
as the Wafers are being rotated into designated aligned 
positions. 
[0019] To achieve this object, the Wafer ?at Zone aligner of 
the present invention comprises a Wafer rotating roller that 
includes a shaft portion for rotating the Wafers using friction, 
and a plurality of parallel spaced apart annular members 
protruding from the shaft portion. Each Wafer seated in the 
cassette is inserted betWeen adjacent ones of the annular 
members into contact With the shaft portion of the roller. As 
the Wafers are being rotated by the shaft portion, the Wafers 
are constrained from moving in the axial direction of the 
roller by the annular members. Thus, the Wafers Will not be 
forced against and bind to the Walls of the cassette. 

[0020] In addition, the shaft portion of the Wafer rotating 
roller may have an outer jacket of silicone. The silicone Will 
provide just enough friction With the Wafers to overcome 
any force causing the Wafers to adhere to the Walls of the 
cassette. 

[0021] Another object of the present invention is to pro 
vide a Wafer ?at Zone aligner that When used Will not cause 
an edge of a Wafer to crack and Will not prematurely degrade 
the guide roller thereof. 

[0022] To achieve this object, the guide roller of the Wafer 
aligner is made of an elastic material, such as polyethylene 
(PE) or polyetheretherketone (PEEK), that produces little 
friction With the Wafers. Thus, neither the Wafers nor the 
Wafer guide roller itself Will be damaged When the Wafer 
guide roller is moved into contact With the Wafers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] These and other objects, features and advantages of 
the present invention Will become more apparent from the 
folloWing detailed description of the preferred embodiment, 
With reference to the accompanying draWings, in Which: 

[0024] FIG. 1 is a perspective vieW of a Wafer ?at Zone 
aligner in accordance With the present invention; 
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[0025] FIG. 2 is a front vieW of a Wafer rotation driving 
roller of the Wafer ?at Zone aligner of the present invention; 

[0026] FIG. 3 is perspective vieW of an end portion of the 
Wafer rotation driving roller; 

[0027] FIG. 4 is a side vieW of the Wafer ?at Zone aligner 
in accordance With the present invention, during operation; 
and 

[0028] FIG. 5 is a front vieW of the end portion of the 
Wafer rotation driving roller of the Wafer ?at Zone aligner 
during operation. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] The preferred embodiments of the present inven 
tion Will noW be described in detail in connection With the 
accompanying draWings. The same or similar parts are 
designated by the same or similar reference numbers 
throughout the draWings. 

[0030] Referring ?rst to FIG. 1, the ?at Zone aligner 100 
of the present invention includes a housing 10, a Wafer 
rotating unit 20, a Wafer guide unit 30 and a Wafer sensing 
unit 40. 

[0031] The housing 10 comprises tWo upright vertical 
brackets 2, 4 and one horiZontal bracket 5. The horiZontal 
bracket 5 forms the bottom of the housing 10. The tWo 
vertical brackets 2, 4 extend perpendicularly from the ends 
of the horiZontal bracket 5, respectively. 

[0032] Referring noW to FIGS. 1 through 3, the Wafer 
rotating unit 20 includes a pair of Wafer rotation driving 
rollers 25 and a driving roller rotating unit 29. Each Wafer 
rotation driving roller 25 comprises a shaft portion, and a 
plurality of annular members 22 extending around the shaft 
portion and protruding radially outWardly therefrom. The 
shaft portion, in turn, comprises a rotary shaft 21, a bushing 
24 made of industrial grade engineering plastic and inter 
posed betWeen the rotary shaft 21 and the annular members 
22, and an annular jacket 24a made of silicone covering the 
bushing 24. 

[0033] The annular members 22 are made of engineering 
plastic such as PEEK or PE. Each of the annular members 
22 has a base having opposite outer surfaces extending from 
and perpendicular to the outer circumferential surface of the 
shaft portion, and a tapered outer circumferential portion 
extending radially outWardly from the base. That is, the 
outer circumferential portion of each annular member 24 has 
opposite outer surfaces that extend toWards each other as 
taken in a direction radially outWardly from the base so as 
to de?ne chamfers or ?llets 22a. As the rotation driving 
rollers 25 are raised into the Wafer cassette, the chamfers or 
?llets 22a serve to guide the loWermost circumferential 
portions of the Wafers toWards the base of the annular 
members 22 and into contact With the shaft portion (see 
FIG. 5). The annular members 22 are Wide enough, ie have 
suf?cient outer diameters, to prevent a Wafer guided into 
contact With the shaft portion from rising over an adjacent 
annular member 22 during high-speed rotation of the rotary 
shaft 21. That is, the circumferential portion of each Wafer 
is readily guided against the shaft portion as interposed 
betWeen adjacent ones of the annular members 22, but 
thereafter can only move laterally betWeen the adjacent 
annular members 22. Accordingly, during the alignment 
process (described in detail later on), the Wafer can not bump 
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into an adjacent Wafer nor Will the Wafer be driven against 
the Walls of the cassette 7 that de?ne the slot in Which the 
Wafer is seated. 

[0034] Moreover, as Was described in connection With the 
prior art, the Wafers can adhere to the Walls de?ning the 
Wafer slots of the cassette due to slight axial movement of 
the Wafers during the alignment process. Such adhering, in 
turn, prevents the Wafers from being rotated into the desig 
nated aligned positions. HoWever, the shaft portions of the 
driving rollers 25 of the Wafer aligner of the present inven 
tion each comprise an outer jacket 24a made of silicone. The 
jacket 24a thus generates a lot of friction With the circum 
ferential portions of the Wafers in contact thereWith during 
rotation of the driving rollers 25. The friction is sufficient to 
overcome any force binding the Wafers to the cassette 7. 
Accordingly, the Wafers Will be rotated to their designated 
aligned positions. 
[0035] The bushing 24 is mounted to the shaft 21, the 
annular members 22a are secured to the bushing 24, and the 
jacket 24a comprises a plurality of tubular segments that are 
each interposed betWeen adjacent ones of the annular mem 
bers 22a. The segments of the jacket 24a can be removed 
from the bushing 24 and replaced When they become eXces 
sively Worn or abraded by the Wafers. HoWever, the present 
invention is not limited to such an arrangement. 

[0036] For instance, the shaft portion and the annular 
members 22a can be formed as a unitary body by injection 
molding of PEEK or PE. Once the molded body is formed, 
the segments of the silicone jacket 24a can be inserted onto 
the shaft portion betWeen adjacent ones of the annular 
members 22a. 

[0037] Referring noW back to FIG. 1, the pair of Wafer 
rotation driving rollers 25 eXtend betWeen and are supported 
by the vertical brackets 2, 4 of the housing 10. More 
speci?cally, the brackets 2, 4 include journal or other bear 
ings disposed across from one another. The ends of the 
rotary shaft 21 of each Wafer rotation driving roller 25 
eXtend into and are rotatably supported by respective ones of 
the bearings of the brackets 2, 4. As shoWn best in FIG. 2, 
one end of each rotary shaft 21 projects from the bushing 24. 
These projecting ends of the rotary shafts 21 of the Wafer 
rotation driving rollers 25 eXtend through the bracket 2. The 
driving roller rotating unit 29 is connected to the Wafer 
rotation driving rollers 25 at the projecting ends of the rotary 
shafts 21 thereof. 

[0038] The driving roller rotating unit 29 includes (FIG. 
1) tWo driven pulleys 29a secured to the projecting ends of 
the rotary shafts 21, a driving motor 29b, a driving pulley 
29c and a tension transferring belt 29d Wrapped around the 
pulleys 29a and 29c. 

[0039] On the other hand, the Wafer guide unit 30 includes 
a guide roller 31, a guide roller bracket 32 and an elevator 
33 comprising a cylinder and vertically displaceable piston. 
The guide roller 31 is made of PEEK or PE. Such material 
has elasticity so as not to crack or break the edges of the 
Wafers When the guide roller 31 is raised into contact 
thereWith. The PEEK or PE also has a loW coef?cient of 
friction With silicon, ie the material of the Wafer, so that the 
guide roller 31 Will slip When it comes into contact With the 
?at Zone of a Wafer. The guide roller 31 is rotatably 
supported by the is guide roller bracket 32, and the guide 
roller bracket 32 is supported by the elevator 33 so as to be 
movable up and doWn by the piston of the elevator 33. 

[0040] The Wafer sensing unit 40 comprises a Wafer 
sensing block 41 and a plurality of Wafer sensing sensor 
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plates 42 mounted to the Wafer sensor block 41 at the upper 
surface thereof. The sensor plates 42 are juXtaposed along 
side the annular members 22 of a driving roller 25. Each 
sensor plate 42 includes a light-emitting sensor on one side 
(the left) thereof and a light-receiving sensor on the other 
side (the right) thereof. Thus, When a Wafer is not present 
betWeen an adjacent pair of the sensor plates 42, light from 
the light-emitting element of one of the sensor plates is 
detected by the light-receiving element of the other sensor 
plate. On the other hand, When a Wafer is present betWeen an 
adjacent pair of the sensor plates 42, the Wafer blocks the 
light emitted by the light-emitting element of one of the 
sensor plates so that the light is not received by the light 
receiving element of the other sensor plate. 

[0041] The operation of the Wafer ?at Zone aligner 100 
Will noW be described With reference to FIGS. 4 and 5. 

[0042] After being processed, a plurality of Wafers 6 are 
loaded in a Wafer cassette 7. The Wafer cassette 7 is then 
transferred to the Wafer ?at Zone aligner 100 so that the 
Wafers 6 can be aligned With the neXt semiconductor fabri 
cating facility in Which the Wafers are to be processed. 

[0043] The ?at Zone alignment process is initiated by 
loWering the Wafer cassette 7 onto the ?at Zone aligner 100 
atop the housing 10 so that the Wafers 6 are inserted betWeen 
the annular members 22 of the Wafer rotating unit 20. Then, 
the guide roller 31 of the Wafer guide unit 30 is urged 
upWardly by the elevator 33 into contact With the Wafers 6. 

[0044] In this state, if the arcuate portion of the circum 
ferential surface the Wafer 6 is in contact With the guide 
roller 31, and the Wafer rotation driving rollers 25 start to 
rotate, the Wafer begins to rotate as held in place betWeen 
adjacent ones of the annular members 22. Once the ?at Zone 
of the Wafer 6 arrives at the guide roller 31, the driving 
rollers 25 Will no longer rotate the Wafer 6. Hence, the Wafer 
is set in the designated aligned position. 

[0045] In this Way, all of the Wafers 6 in the Wafer cassette 
are set in the designated aligned positions. Then, the Wafer 
cassette 7 is transferred into the semiconductor fabricating 
facility Where a semiconductor fabricating process is carried 
out on the Wafers. 

[0046] As mentioned above, the driving roller(s) for rotat 
ing the Wafers into the aligned positions includes annular 
members for limiting the ability of the Wafers to move 
axially along the driving roller. Thus, the Wafers Will not 
bind With the Walls of the cassette that de?ne the slots in 
Which the Wafers are seated. Accordingly, the Wafers are left 
free to rotate into the desired aligned positions. In addition, 
the Wafer guide roller is made of an elastic material that Will 
produce a loW amount of friction With the Wafers. Therefore, 
the Wafer guide roller Will not break, and Will not break or 
crack the Wafers When it is raised into contact With the 
Wafers. 

[0047] Finally, although the present invention has been 
described above in connection With certain preferred 
embodiments thereof, various changes thereto and modi? 
cations thereof Will become apparent to those skilled in the 
art. Thus, all such changes and modi?cations are seen to be 
Within the true spirit and scope of the invention as de?ned 
by the appended claims. 

What is claimed is: 
1. A Wafer ?at Zone aligner for setting Wafers seated in 

slots of a Wafer cassette into designated aligned positions, 
said aligner comprising: 
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a housing; 

at least one Wafer rotation driving roller supported by said 
housing so as to be rotatable, each said at least one 
Wafer rotation driving roller having a shaft portion, and 
a plurality of annular members extending around said 
shaft portion as protruding radially outWardly there 
from and spaced from one another in the axial direction 
of said shaft portion; 

a motor operatively connected to said at least one driving 
roller so as to rotate the roller; and 

a guide roller supported in the Wafer aligner so as to be 
freely rotatable, said guide roller being disposed along 
side said at least one Wafer rotation driving roller and 
having a longitudinal axis of rotation parallel to that of 
said at least one driving roller. 

2. The Wafer ?at Zone aligner of claim 1, Wherein each of 
said annular members has a base having opposite outer 
surfaces extending from and perpendicular to the outer 
circumferential surface of said shaft portion, and an outer 
circumferential portion having opposite outer surfaces that 
extend toWards each other as taken in a direction radially 
outWardly from the base, Whereby the outer circumferential 
portion of the annular member tapers in the radially outWard 
direction. 

3. The Wafer ?at Zone aligner of claim 1, Wherein said 
shaft portion includes a central rotary shaft, and a jacket of 
silicone extending around said rotary shaft and exposed in 
each of spaces de?ned betWeen adjacent ones of said annular 
members. 

4. The Wafer ?at Zone aligner of claim 3, Wherein said 
rotary shaft and said annular members are each made of a 
material selected from the group consisting of industrial 
grade PEEK and PE plastic. 

5. The Wafer ?at Zone aligner of claim 1, Wherein said 
Wafer guide roller is made of a material selected from the 
group consisting of industrial grade PEEK and PE plastic, 
and further comprising a guide roller bracket rotatably 
supporting the guide roller, and an elevator connected to said 
guide roller bracket so as to move said bracket and the guide 
roller supported thereon up and doWn in the aligner. 

6. The Wafer ?at Zone aligner of claim 1, and further 
comprising a Wafer sensing unit including a plurality of 
sensor plates juxtaposed alongside the annular members of 
a said Wafer rotation driving roller. 

7. The combination of a Wafer cassette and Wafer ?at Zone 
aligner for setting Wafers loaded in the cassette to designated 
aligned positions, 

the cassette having inner Walls de?ning a plurality of 
horiZontally spaced apart and vertically extending slots 
con?gured to receive the Wafers, respectively, and an 
open bottom through Which loWer circumferential por 
tions of Wafers seated in the slots Will be exposed, and 

said Wafer ?at Zone aligner comprising: 

a housing on Which said cassette is to be set in position, 

at least one Wafer rotation driving roller supported by 
said housing so as to be rotatable, each said at least 
one Wafer rotation driving roller having a shaft 
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portion that Will contact the loWer circumferential 
portions of the Wafers seated in the slots of the 
cassette When the cassette is set in said position on 
top of said housing of the aligner, and a plurality of 
annular members extending around said shaft por 
tion as protruding radially outWardly therefrom, a 
number of said annular members being spaced from 
one another in the axial direction of said shaft 
portion by increments corresponding to those at 
Which said slots of the cassette are spaced from one 
another such that the loWer circumferential portion 
of each Wafer seated in a slot of the cassette set in 
said position atop the aligner Will be received 
betWeen adjacent ones of said annular members, 
Whereby the annular members limit the movement of 
the loWer circumferential portions of the Wafers in 
the axial direction of said shaft portion, 

a motor operatively connected to said at least one 
driving roller so as to rotate the roller, and 

a guide roller supported in the Wafer aligner so as to be 
freely rotatable, said guide roller being disposed 
alongside said at least one Wafer rotation driving 
roller and having a longitudinal axis of rotation 
parallel to that of said at least one driving roller. 

8. The combination of a Wafer cassette and a Wafer ?at 
Zone aligner of claim 7, Wherein each of said annular 
members has a base having opposite outer surfaces extend 
ing from and perpendicular to the outer circumferential 
surface of said shaft portion, and an outer circumferential 
portion having opposite outer surfaces that extend toWards 
each other as taken in a direction radially outWardly from the 
base, Whereby the outer circumferential portion of the annu 
lar member tapers in the radially outWard direction so as to 
guide the loWer circumferential portions of the Wafers onto 
the outer surface of said shaft portion. 

9. The combination of a Wafer cassette and a Wafer ?at 
Zone aligner of claim 7, Wherein said shaft portion includes 
a central rotary shaft, and a jacket of silicone extending 
around said rotary shaft and exposed in each of spaces 
de?ned betWeen adjacent ones of said annular members. 

10. The combination of a Wafer cassette and a Wafer ?at 
Zone aligner of claim 9, Wherein said rotary shaft and said 
annular members are each made of a material selected from 
the group consisting of industrial grade PEEK and PE 
plastic. 

11. The combination of a Wafer cassette and a Wafer ?at 
Zone aligner of claim 7, Wherein said Wafer guide roller is 
made of a material selected from the group consisting of 
industrial grade PEEK and PE plastic, and further compris 
ing a guide roller bracket rotatably supporting the guide 
roller, and an elevator connected to said guide roller bracket 
so as to move said bracket and the guide roller supported 
thereon up and doWn in the aligner. 

12. The combination of a Wafer cassette and a Wafer ?at 
Zone aligner of claim 7, and further comprising a Wafer 
sensing unit including a plurality of sensor plates juxtaposed 
alongside the annular members of a said Wafer rotation 
driving roller. 


