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[57] ABSTRACT 
In an electronic component manufacturing system, 
slices are transported in serial fashion between a plural 
ity of work stations. As the slices move through the 
system, each work station performs a separate manufac 
turing operation on each slice. The manufacturing oper 
ations are performed in immediate succession and 
within the same time interval so that the slices are pro 
cessed rapidly and so that slices do not accumulate 
between the work stations. The slices are maintained in 
sequence through the system so that the operation of 
the system is more easily controlled. 

2 Claims, 2 Drawing Figures 
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AUTOMATED SLICE PROCESSING 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

This application is a continuation of Ser. No. 352,690, 
filed Feb. 25, 1982, which is a reissue of US. Pat. No. 
3,888,674, and is a division, of application Ser. No. 
280,317, ?led Aug. 14, 1972, now U.S. Pat. No., 
3,812,947, which is in turn a division of application Ser. 
No. 845,733, ?led July 29, 1969, now US. Pat. No. 
3,765,763. 

In the electronic component manufacturing industry, 
integrated circuits and other devices are typically fabri 
cated in the form of slices or wafers, each of which 
contains a large number of individual circuits. Hereto 
fore, most slice manufacturing processes have been 
comprised of a succession of batch processing opera 
tions. That is, slices have been manufactured by apply 
ing most manufacturing steps to a large number of 
slices, or batch, at one time. 
The use of batch processing in the manufacture of 

integrated circuit slices results in several problems. One 
of the most important of these problems involves cycle 
time; that is, the total elapsed time necessary to produce 
a ?nished slice. For example, the cycle time for a typical 
batch processing type slice manufacturing process is 4 
to 12 weeks even though the total time that each slice is 
actually operated upon in the process is about 6 days. 
Long cycle times are undesirable in slice manufactur 

ing processes for several reasons. For example, when 
the cycle time for a process is longer than the backlog of 
orders for products produced by the process, it is neces 
sary to forecast product orders and to begin the produc 
tion of slices based on such forecasts. If the forecast is 
wrong, the production of unwanted inventory results. 
Even when forecasts are correct, the fact that not all 

quotes result in orders often necessitates the issuance of 
more than one quote on the same batch of work-in 
process. Then, if more than one quote is accepted, some 
customers must be informed that their orders cannot be 
?lled. Thus, long cycle times often result in customer 
dissatisfaction. 
Long cycle times in slice manufacturing operations 

are undesirable for reasons other than customer rela 
tions. One such reason is inventory. Many thousands of 
slices may be in process at any one time in a typical 
batch processing operation. Also, long cycle times re 
quire a much larger ?nished goods inventory than 
would otherwise be required because customer orders 
cannot be ?lled by manufacturing slices as orders are 
received. 
Another reason that long cycle times are undesirable 

is that if a system failure occurs, it may be months be 
fore the failure is detected. Likewise, a very long period 
of time elapses before the effect of corrections and 
changes in the system are known. Often, a very large 
quantity of defective inventory is produced during the 
period between a failure and the introduction of an 
effective correction of the failure. 
Another type of problem that results from the use of 

batch processing techniques in slice manufacture in 
volves the deterioration of slices during the manufactur 
ing process. No matter how carefully a batch process 
ing system is planned, it is impossible to process slices 
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2 
through all steps of the system at the same rate. This 
results in an accumulation of slices between the faster 
and the slower portions of the system. Different time 
between such accumulations can often result in less 
uniform electrical characteristics as well. 

Finally, when slices are produced by batch process 
ing, it is virtually impossible to keep slices in sequence 
as they are processed. When slices get out of sequence. 
it is dif?cult to determine the exact source of manufac 
turing problems. Likewise, changes in process parame 
ters do not result in clear-cut changes in the slices pro 
duced because it is impossible to determine which slices 
were processed in accordance with one set of parame 
ters and which were processed under another set. 

This invention relates to a continuous component 
manufacturing system. The system operates on slices on 
an individual basis and in sequence. Each process step 
of the system consumes exactly the same period of time 
and performs exactly the operation required by an indi 
vidual slice without compromise due to the require 
ments of other slices. 
The system has a maximum cycle time of six days. 

Thus, slice can be manufactured virtually on an as 
ordered basis. The process steps of the system follow 
each other immediately so that the slice-in-process in 
ventory of the system is wholly comprised of slices 
actually being operated upon. And, the system pro 
cesses slices in exact sequence so that system failures 
can be easily traced and the effect of changes in the 
system parameters can be easily determined. 

In accordance with the preferred embodiment, this 
invention comprises a component manufacturing sys 
tem in which slices are transported in serial fashion 
between a series of work stations each of which per 
forms a separate manufacturing operation on the slices. 
Preferably, the slices are positioned and maintained in 
sequence as they are transported and the work stations 
perform their respective manufacturing operations 
within a predetermined period of time. 
A more complete understanding of the invention may 

be had by referring to the following detailed description 
when taken in conjunction with the drawing, wherein: 
FIG. 1 is a schematic illustration of a portion of a 

manufacturing system employing the invention, and 
FIG. 2 is a schematic illustration of another portion. 
Referring now to the drawings, an electronic compo 

nent manufacturing system employing the invention is 
schematically illustrated. The system 10 comprises a 
representative portion of a larger component manufac 
turing system which operated to automatically fabricate 
silicon planar devices such as integrated circuits, tran 
sistors, resistors and related electronic components. 
These products are produced in the form of slices or 
wafers each containing relatively large numbers of indi 
vidual components. 
The manufacturing system 10 illustrated in the draw 

ings, and the overall system of which it forms as part, 
differs prior to electronic component manufacturing 
systems in that it forms component slices on a continu 
ous basis. In the system 10, individual slices are trans 
ported between a plurality of work stations, each of 
which performs an individual manufacturing operation 
on each slice. The slices are numbered and are operated 
upon in sequence throughout the entire system. Each 
work station of the system performs its respective man 
ufacturing operation within an optimum period of time 
so that slices do not accumulate at any point in the 
system. 
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The system 10 also differs from prior component 
manufacturing systems in that it is entirely computer 
controlled. Thus a computer is connected to the slice 
transporting portion of the system and operates to regu 
late the movement of slices to and from each of the 
work stations of the system. The work stations in the 
system are mechanically, electrically and chemically 
self-contained and are independently replaceable. How 
ever, the work stations lack the timing, sequencing and 
control systems which are ordinarily included in slice 
processing machines. The functions normally per 
formed by these systems are performed by the computer 
which regulates the initiation, the process and the termi 
nation of every operation performed by every work 
station in the system. The computer is in turn controlled 
by a deck of instruction cards so that the manufacturing 
processes performed by the system 10 can be adjusted, 
altered or completely changed by simply changing the 
instruction in the cards contained in the deck. 

Referring now to FIGS. 1 and 2, the system 10 in 
cludes a darkroom module 12 which is shown in FIG. 1 
and deposition module 14 which is shown in FIG. 2. 
The system 10 further includes a computer 16 which 
controls the operations of both the darkroom module 12 
and the deposition module 14. The computer 16 is con 
nected to the modules 12 and 14 by a multiplexer 18 
which repeatedly interconnects the computer 16 and 
each portion of the modules 12 and 14 in rapid se 
quence. 

In the operation of the system 10, slices are received 
by the darkroom module 12 on a one slice at a time basis 
from the boat 20 or other slice supplying mechanism. 
As received, each slice is comprised of a silicon sub 
strate having a layer of silicon dioxide formed over one 
of its surfaces. The slices employed in the system 10 
differ from conventional slices in that each slice is indi 
vidually numbered. This is accomplished by forming a 
series of binary coded notches on the edge of each slice. 
The slices delivered to the darkroom module 12 from 

the boat 20 are received by a slice transporting air track 
22. The air track 22 extends through the entire module 
12 and operates to transport slices in serial fashion be 
tween the various work stations of the module. The air 
track 22 is basically comprised of a guideway having a 
line of small diameter holes formed through it along its 
axial center. Compressed air is directed through the 
holes in the guideway to form jets of compressed air 
above the surface of the guideway. The jets support the 
slices on a cushion of air and propel the slices along the 
guideway through the darkroom module 12. 
Each slice received in the darkroom module 12 is 

initially transported by the air track 22 to a slice reading 
work station 24. At the work station 24, the slice is 
rotated relative to a lamp and photo-cell slice reading 
device. The slice reading device generates a signal in 
dicative of the number encoded in the edge of the slice 
and transmits the signal to the computer 16 of the sys 
tem 10. 
The computer 16 stores the number of each slice read 

by the slice reading station 24 and in the manner records 
the sequence in which slices are introduced into the 
module 12. The sequence may be in any order, ascend 
ing, descending, or mixed. However, once a slice se 
quence is established, the sequence must be maintained 
throughout the system 10. If any slice in process in the 
system 10 gets out of sequence in any manner, the com 
puter 16 automatically terminates the operation of the 
entire system. 
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4 
As soon as a slice has been read at the work station 24, 

it is transported by the air track 22 to a slice cleaning 
work station 26. At the work station 26, the slice is 
positioned on a spindle and is secured to the spindle by 
the actuation of a vacuum port in the spindle. The spin 
dle is then lowered into a chamber and is rotated at a 
relatively high speed. During the rotation of the spin 
dle, a slice cleaning solution is sprayed onto the slice 
from a nozzle. 

Every work station of the system 10 is completely 
controlled by the computer 16. By way of example, in 
the cleaning station 26 slices are not fed onto the spindle 
until the computer 16 determines that the spindle is 
ready to accept a slice and the vacuum port of the spin 
dle is not energized until the slice is positioned on the 
spindle. The spindle is not lowered into the chamber 
until the vacuum port has secured a slice to spindle and 
is not rotated until it is positioned in the chamber. No 
cleaning solution is sprayed onto the slice until the spin 
dle is rotating. Similarly, each and every phase of the 
operation of every work station in the system 10 is 
dependent upon the computer 16 for its initiation, con 
trol and termination. 
When a slice has been cleaned by the work station 26, 

it is transported by the air track 22 to a slice ?ipping 
work station 28. The sole function of the station 28 is to 
invert each slice processed by the system ll] relative to 
the air track 22. The slice 28 is controlled by the com 
puter 16 is that slices are not admitted into the station 
until the station is ready to perform a slice flipping 
operation and in that the slice ?ipping operation is not 
started until a slice is properly positioned. 
From the station 28, each slice is transported to a slice 

coating station 30. The station 30 is constructed identi 
cally to the slice cleaning station 26 in that it includes a 
slice lowering and spinning spindle having a vacuum 
port formed in it, a chamber and a nozzle. The station 30 
functions to coat the back of each slice with a layer of 
a photo-resist material such as KMER. 
From the work station 30, the air track 22 transports 

each slice to a heating work station 32. The station 32 
comprises a heater section of the track 22 and operates 
to bake the coating of photo-resist material that was 
applied to the slice at the station 30. 
When a slice has been heated at station 32, it is moved 

to an exposing station 34 wherein the coating of photo 
resist material on the slice is exposed to light. The expo 
sure of photo-resist material to light polymerizes the 
material into a substance that is highly resistant to at 
tack by etching solutions. Thus, when a slice leaves the 
station 34, its entire back surface is coated with an etch 
resistant substance. 
From the station 34, the air track 22 transports each 

slice between a slice ?ipping station 36, a slice spinning 
station 38 and a slice heating station 40. The station 36 
is identical in construction and function to the station 
28. Thus, as a slice leaves the station 36, the back side of 
the slice is engaged with the air track 22. The station 38 
is identical in construction and function to station 30 
and operate to apply a coating of photoresist material to 
the front side of each slice passing through the system 
10. The station 40 is identical in construction and func 
tion to the station 32 and operates to bake the coating of 
photo-resist material on the front side of the slices. 
When the front side of a slice has been coated with 

photo-resist material, the slice is moved to an aligning 
and exposing work station 42. At the station 42, each 
slice is precisely aligned with a mask that bears a pattern 
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corresponding to areas of the silicon dioxide coating on 
the silicon substrate of the slice that is to be etched. The 
aligned slices are exposed to light source through the 
mask. By this technique, light is engaged in portions of 
the layer of photo-resist material on the front of each 
slice corresponding to the portions of the layer of sili 
con dioxide on the slice that is not to be etched. The 
mask blocks light from the portions of the layer of 
photo-resist material corresponding to the portions of 
the silicon dioxide layer that are to be etched. 

After a slice has been exposed at the station 42, it is 
transferred to a developing station 44 which is con 
structed identically to the stations 26 and 38. At the 
developing station, the slice is sprayed with a material 
which removes the portions of the layer of photo-resist 
material that were not exposed to light at the station 42. 
That is, the portions of the layer of photo-resist material 
that cover the portions of the layer of silicon dioxide 
that are to be etched are removed. 
From the developing station 44, each slice is trans 

ported by the air track 22 through a heating station 46, 
a coating station 48 and a heating station 50 to an align 
and expose station 52. The stations 46 and 50 are identi 
cal in construction and function to the station 32 and the 
station 48 is identical in construction and function to the 
station 38. The station 52 is identical to the station 42 
except at the station 52, the layer of photo-resist mate 
rial on the front of each slice is exposed through a mask 
having a slightly larger dark area than the mask that is 
employed at station 42. The stations 48, 50 and 52 are 
included in the system 10 to assure the coating of the 
portions of each slice that are not to be etched and to 
assure the exposure of the portions that are to be etched. 
From the station 52, each slice is moved to a develop 

ment station 54 that is identical in construction and 
function to the station 44. After a slice has been pro 
cessed by the developing station it is moved to an in 
spection station 56. At the inspection station, each slice 
is indexed through a plurality of inspection positions 
under the control of the computer 16. The slice is visu 
ally inspected at each of the inspection positions. If a 
slice does not pass inspection, the computer 16 operates 
the air track 22 to direct the slice into a boat 58. If the 
slice does not pass the inspection, the computer 16 oper 
ates the air track to direct the slice through a heating 
station 60 to an etching station 62. 
The etching station 62 includes a tank of etching 

solution having a slice-transporting device mounted in 
it. The station 62 also includes a plurality of ramps 
which extend into different portions of the tank. The 
transporting devices move each slice through the tank 
at a uniform rate. Therefore, the period of exposure of 
each slice to the etching solution is controlled by the 
ramp through which the slice enters the tank. The selec 
tion of the ramp through which each slice enters the 
tank is controlled by the computer 16 in accordance 
with the requirement of each particular slice manufac 
turing process. 
As a slice leaves the etching station 62, it is trans 

ported by the air track 22 through a rinsing work station 
64. At the rinsing station the etching solution from the 
etching station 62 is rinsed from the slice. The slice then 
travels through an acetone rinsing station 66 wherein 
the rinsing solution from the station 64 is removed. 
Next, the slice is conveyed through a drying station 68 
wherein the acetone from the station 66 is removed. 
When a slice leaves the drying station 68, it is di 

rected through a heating station 70 to a second etching 
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6 
station 72. The station 72 is identical to the station 62 in 
that it includes an etching tank having a transporting 
device mounted in it and ramps which direct slices into 
different portions of the tank. Again, the ramp through 
which the slice enters the tank of the station 72 is con 
trolled by the computer 16. 

After a slice has traveled through the station 72 it is 
directed through a rinse station 74, an acetone rinsing 
station 76 and a drying station 78 to a cleaning and 
drying station 80. The station 80 is constructed similarly 
to the station 26 and operates to apply a cleaning solu 
tion to each slice passing through the system 10. The 
station 80 also removes the cleaning solution by direct 
ing a jet of nitrogen against each slice. 
When a slice has been cleaned and dried at the station 

80, it is transported by the air track 22 to an inspection 
station 82 that is similar in construction and function to 
the station 56. Slices which do not pass inspection at the 
station 82 are directed by the computer 16 into a boat 
84. Slices which pass inspection are transported out of 
the darkroom module 12 into the deposition module 14 
by the air track 22. 

It should be understood that the various work sta 
tions comprising the darkroom module 12 are com 
pletely self-contained and are completely independent 
one from the other. Insofar as possible, the work sta 
tions are constructed identically to each other and to 
replacement units that are constantly available should 
one of the work stations break down. Thus the work 
stations 26, 30, 38, 44, 48, 54 and 80 are identically con 
structed and could be interchanged with each other 
without changing the function of the module 12. Like 
wise, the stations 32, 40, 46, 50, 60 and 70 are identically 
constructed as are the stations 28 and 36. Of course, 
many of the identical work stations contained in the 
module 12 perform different functions because they are 
differently controlled by the computer 16. It will be 
further understood that for different devices the mod‘ 
ules may be arranged in a different sequence. 
As each slice is transported to the deposition module 

14 by air track 22, it is initially delivered to a slice read 
ing station 86 that is identical to the slice reading station 
24 of the module 12. At the station 86, the number en 
coded in the edge of the slice is read and is transmitted 
to the computer 16. In the computer 16, the numerical 
sequence of the slices entering the module 14 is veri?ed 
against the sequence of the slices as they entered the 
darkroom module 12. 

After it has been read at the station 86, each slice is 
transported to a deglazing work station 88 which is 
similar to the etching work stations 62 and 72 in that it 
contains a plurality of ramps and a tank having a slice 
transporting device mounted unit. Each slice is directed 
down one of the ramps into the tank under the control 
of the computer 16. When the slice leaves the station 88, 
it is transported through a rinsing station 90, an acetone 
rinsing station 92 and a drying station 94 which are 
identical to the stations 64, 66 and 68 of the module 12 
respectively. The stations 88 through 94 function to 
remove the layers of photo-resist material that pro 
tected portions of the silicon dioxide layer on the slice 
during the treatment of the slice in the etching stations 
62 and 72. 
The clean slices leaving the station 94 are transported 

by the air track 22 to a slice transfer station 96. At the 
station 96, a pivotally supported slice transferring vac 
uum heat 98 moves the slices in pairs into slice trans 
porting boats 100. Each of the boats 100 improves a pair 
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of slice receiving depressions. The boats 100 are formed 
from quartz and operate to support and transport the 
slices during the deposition process. 
The boats 100 are initially transported along an air 

track 102 to a furnace track 104. At the furnace track 
104 the boats are urged by a boat nudger 106 through a 
deposition furnace 108. In the furnace 108, a material 
which bears an impurity such as boron, arsenic, phos 
phorus or the like is deposited onto the slices. Thus, 
when the slices leave the furnace 108, the entire surface 
of each slice, especially including the portions of the 
silicon dioxide layer that were etched away during the 
processing of the slice in the module 12, are coated with 
a layer of impurity bearing material. 
As the boats 100 leave the furnace 108, they transport 

the slices to a slice transferring station 110. At the sta 
tion 110 the slices are removed from the boats and trans 
ferred to an air track 112 by a slidably supported vac 
uum actuated slice transferring head 114. When the 
slices have been removed from the boats 100, the boats 
are returned to the station 96 by the air track 102. The 
slices that have been removed from the boats are trans 
ferred out of the diffusion module 14 by the air track 
112. 

It will be noted that the diffusion module 14 includes 
identical pairs of furnaces, air tracks, transfer heads and 
the like. This is to assure the continuous operation of the 
system 10. Thus, should one of the component parts of 
one half of the module 14 break down, slices can imme 
diately be processed through the other half of the mod 
ule 14. And, the use of parallel slice processing assem 
blies permits the periodic maintenance and repair of the 
module 14 without disturbing the operation of the sys 
tem l0. 

Slices leaving the diffusion module 14 are transported 
by the air track 112 into a diffusion module (not shown). 
The diffusion module is constructed identically to the 
deposition module 14 but operates differently in that it 
functions to dispense impurities from the impurity bear 
ing layer that was deposited on the slices in the module 
14 into the material of the slices. That is, impurities from 
the impurity bearing layer are forced into the portion of 
the silicon substrates of the slices that were uncovered 
by etching portions of the silicon dioxide layers on the 
slices in the module 12. This action imparts semiconduc 
tive qualities to the portions of the silicon substrates that 
were uncovered during the etching operation. 

In the complete manufacturing system of which the 
system 10 forms a representative portion, each slice is 
transported through a plurality of darkroom modules, 
deposition modules, and diffusion modules. Each dark 
room module is similar to the module illustrated in FIG. 
1 except that certain work stations may be added to or 
removed from a particular module in accordance with 
particular requirements. Also, the work stations in the 
various modules are operated differently under the con 
trol of the computer 16 in order to provide optimum 
slice processing at each work station throughout the 
overall system. This is particularly true of the etching 
work stations wherein different etching solutions are 
employed and wherein the slices are exposed to the 
solutions for different periods of time as determined by 
the particular oxide layer being operated upon in a 
particular darkroom module. Similarly, all of the depo 
sition and diffusion modules in the overall system are 
similarly constructed except that the various deposition 
modules can be employed to apply different types of 
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layers to the slices in accordance with particular pro 
cessing requirements. 
The manufacturing system according to the present 

invention is superior to prior systems because it pro 
cesses slices in a more uniform manner. Thus, each slice 
is rapidly transported through the entire processing 
system so that it does not become contaminated while 
waiting to be processed. Slices are automatically trans 
ported between each work station of the system in se 
quence so that control over the manufacturing of each 
slice is continuously maintained. And, since each work 
station operates on each slice individually, and since the 
manufacturing operations in the system completely are 
computer controlled, each slice is processed without 
compromise as to the requirements of other slices. 

Because the system illustrated in the drawings oper 
ate continuously on an individual slice basis, the cycle 
time required for a slice to pass through the system is 
reduced to an absolute‘ minimum. The advantages re 
sulting from the reduction of slice processing cycle time 
are so numerous that the use of the system would be 
worthwhile even if this were the only result. For exam 
ple, because every slice that is in the system at any one 
time is actually being processed, work-in-process inven 
tory is reduced to an absolute minimum. Similarly, be 
cause ?nished slices can be produced in a relatively 
short time, the system can be employed to produce 
slices for which ?rm orders have been received, rather 
than on an anticipatory basis. Thus, onvestment in ?n 
ished goods inventory can be signi?cantly reduced. 

In addition to reducing inventories, slice processing 
cycle time reduction results in the more efficient slice 
production. For example, system failures reveal them 
selves in a few days rather than after several weeks. 
This permits corrective actions to be taken much more 
quickly. Also, the effect of corrective actions, both 
those intended to correct system failures and those in 
tended to improve system performance, have a much 
faster impact on the output of the system. 

In addition to processing slices in a more uniform 
manner and to providing low slice processing cycle 
times, the manufacturing system according to the pres 
ent invention is superior to prior systems because it 
maintains slices in sequence throughout the manufactur 
ing process. Sequential operation greatly simpli?es the 
tracing of both the causes of system failures and the 
effects of system changes. Also sequential operations 
permit the use of the system to test experimental proce 
dures in that it permits rapid identi?cation of test slices. 
Although only one embodiment of the invention is 

illustrated in the drawings and described herein, it will 
be understood that the invention is not limited to the 

‘ embodiment disclosed but is capable of rearrangement, 
modi?cation and substitution of parts and elements 
without departing from the spirit of the invention. 
What is claimed is: 
1. A method of spraying a fluid on a semiconductor 

slice comprising the steps of: 
a. positioning a semiconductor slice on a spindle; 
b. securing said semiconductor slice to said spindle; 
c. lowering said spindle including said secured semi 

conductor slice into a chamber; 
d. rotating said spindle including said secured semi 

conductor slice once said spindle has been lowered 
into said chamber; and 

e. spraying said ?uid onto said semiconductor slice 
while it is rotating within said chamber. 
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j. individually transporting said semiconductor slices 
9 

In a method of operating an assembly line having a 
plurality of work stations for processing individual 
semiconductor slices, said slices each having two major 
surfaces, the sequence of steps of: 

3. 

d. 

providing a plurality of semiconductor slices hav 
ing an oxide layer adherently formed on one of 
their two major surfaces; 
individually transporting said semiconductor slices 
along a predetermined path to a ?rst spraying sta 
tion; 
individually spraying said semiconductor slices 
including said oxide layer with a cleaning solution 
while individually rotating said semiconductor 
slices at said ?rst spraying station; 
individually transporting said semiconductor slices 
along a predetermined path to a ?rst ?ipping sta 
tion; 
individually ?ipping said semiconductor slices so 
that the orientation of said two major surfaces is 
reversed at said ?st ?ipping station; 

. individually transporting said semiconductor slices 
along a predetermined path to a second spraying 
station; 
individually spraing a photoresist material on the 
other of the two major surfaces of said semicon 
ductor slices while rotating said semiconductor 
slices to form a ?rst photoresist coating on said 
semiconductor slices at said second spraying sta 
tion; 

. individually transporting said semiconductor slices 
along a predetermined path to a ?rst heating sta 
tion; 

. individually heating said semiconductor slices to 
cure said ?rst photoresist coating at said ?rst heat 
ing station; 
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k. 

10 

along a predetermined path to a second ?ipping 
station; 
individually ?ipping said semiconductor slices so 
that the orientation of said two major surfaces is 
again reversed at said second ?ipping station; 

1. individually transporting said semiconductor slices 
to a third spraying station; 

m. individually spraying a photoresist material on the 

p. 

oxide layer of said semiconductor slices while ro 
tating said semiconductor slices to form a second 
photoresist coating on said semiconductor slices at 
said third spraying station; 

. individually transporting said semiconductor slices 
along a predetermined path to a second heating 
station; 
individually heating said semiconductor slices to 
cure said second photoresist coating at said second 
heating station; 
individually transporting said semiconductor slices 
along a predetermined path to an aligning and 
exposing station; 

. precisely aligning said second photoresist coating 
with a patterned mask and exposing said second 
photoresist coating to a light source through such 
mask at said aligning and exposing station; 

. individually transporting said semiconductor slices 
along a predetermined path to a fourth spraying 
station; and 

. individually spraying a photoresist developer on 
said second photoresist coating while individually 
rotating said semiconductor slices to remove the 
portions of the second photoresist coating that 
were not exposed to the light source at said fourth 
spraying station. 
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