
SPECIFICATION SUBSTRATE PROCESSING METHOD [Technical Field] [0001]The
present invention relates to a substrate processing method in which
the same processing is performed in parallel with each other in at
least two processing chambers and, when the number of substrates that
have been processed in each of the processing chambers has reached a
predetermined number, recovery processing is performed in order to
recover the state of each of the processing chambers. [Background
Art] [0002]As a processing apparatus for performing film forming
processing on substrates, there is known, as shown in FIG. 1, a
sputtering apparatus 100 equipped with: a transfer chamber T; a
transfer robot 1 having two robot hands 12a, 12b which are housed in
the transfer chamber T; and two load-lock chambers A, B and two film
forming chambers C, D which serve as processing chambers, all being
disposed in a manner to enclose the transfer chamber T. [0003]In the
above-mentioned sputtering apparatus 100, substrates 



which are handled by the unit of a lot (e.g., 25 substrates) and
which are housed inside substrate containers 4 placed in position on
a loading port 3, are alternately charged by a robot 30 into the
load-lock chambers A, B, and the charged substrates are respectively
transferred to the film forming chambers C, D by the transfer robot
1. Then, the same film forming processing is performed on the
substrates in parallel with each other in the two film forming
chambers C, D. [0004]When the same processing is performed on the
substrates in  parallel with each other in the two film forming
chambers C, D, in case, e.g., the time required for processing the
substrates in the load-lock chambers A, B is longer than the time
required for processing the substrates in the film forming chambers
C, D, or in case the speed of the transfer robot 1 or of the robot 30
is so low as to cause a rate-determining step (bottleneck), and the
like, the substrates cannot be discharged (also called "moved out")
right after the completion of the processing in each of the film
forming chambers C, D. As a result, waiting time occurs. If this
waiting time can be effectively shortened, a further improvement in
the throughput can be attained. [00051By the way, it is known that
the sputtering apparatus 100 is applied to the forming of a titanium
nitride (TiN) film, e.g., by reactive sputtering (see, e.g., patent
document 1). When film forming is made of titanium nitride, there is
a problem in that, with an increase in the number of substrates that
have been processed, the number of particles to be accumulated on the
surface of the substrate, during film forming, will increase. As a
solution, when the number of substrates that have been processed in
the processing chambers has reached a predetermined number (that may
be set arbitrarily), Ti target is shielded by a shutter which
prevents the sputtered particles of the target from getting
scattered, thereby performing a dummy sputtering processing
(so-called recovery processing). This kind of dummy sputtering
processing is performed, e.g., each time the processing by the unit
of a lot is finished. In other words, when 25 substrates are supposed
to make one lot, when the number of the substrates processed in any
one of the film forming chambers has reached a predetermined number
(12 substrates), the dummy sputtering processing is started in said
one of the film forming chambers. When the number of the substrates
processed in the other of the film forming chambers has reached a
predetermined number (13 substrates), the dummy sputtering processing
is started in said the other of the film forming chambers. At this
time, if the time required for dummy sputtering processing is longer
than the time required for processing of substrates in the film
forming chambers, the dummy sputtering processing will be performed
in the two film forming chambers in a manner overlapped with each
other. In such a case, it will be similar to the case in which the
processing for a predetermined period of time is interposed in both
the film forming chambers between the two lots. Therefore, this
solution does not contribute to the shortening of the waiting time.
[Prior Art Document] 



[Patent Document] [0006]Patent Document 1: JP-A-2004-128210 [Summary
of the Invention] [Problems to be Solved by the Invention] [00071In
view of the above points, this invention has a problem of providing a
substrate processing method in an arrangement in which substrates are
alternately transferred to at least two processing chambers so as to
perform, in parallel to each other, the same processing to each of
the substrates and also the recovery processing of the processing
chambers in between, the substrate processing method being capable of
improving the throughput when the recovery processing time is longer
than the time for processing of substrates. [Means for Solving the
Problems] [000s]In order to solve the above problems, this invention
is a substrate processing method, wherein a substrate is alternately
transferred 



to at least two processing chambers, same processing is performed on
the  substrate in each of the processing chambers, recovery
processing is performed to recover a state of each of the processing
chambers when a number of substrates processed therein has reached a
predetermined number, and wherein time required for the recovery
processing is longer than time required for processing of substrates.
The method comprises: when the number of substrates processed in any
one of the processing chambers has reached the predetermined number,
starting the recovery processing in said any one of the processing
chambers and, during the time until the recovery processing in said
any one of the processing chambers is finished, transferring
substrates only to the other of the processing chambers to thereby
perform the processing of substrates; when the recovery processing in
said any one of the processing chambers has been finished, starting
the recovery processing in the other of the processing chambers and,
during the time until the recovery processing in the other of the
processing chambers is finished, transferring substrates only to said
any one of the processing chambers to thereby perform the processing
of substrates; and resuming the alternate transferring of substrates
when the recovery processing in the other of the processing chambers
has been finished. [00091By the way, according to this invention, the
above-mentioned processing of substrates shall be understood to
include the film forming (film deposition) processing, etching
processing, and the like. The above-mentioned recovery processing
shall be understood to include dummy sputtering processing, dry
cleaning, seasoning, and the like. Further, the time required for
processing of substrates shall be understood to include, in addition
to the time of film forming, the time of etching and the like, the
time of moving a lifter (lift pin) which is disposed in a stage on
which the substrate is placed in position, the time of transferring
the substrates (time for moving substrates into, referred to also as
move-in time; and time for  moving substrates out, referred to also
as move-out time), and the like. Still furthermore, the time of
recovery processing shall be understood to include, in addition to
the time of dummy sputtering processing, the time of dry cleaning and
the like, the time of moving the above-mentioned lifter, the time of
transferring the substrates, the time of operating the shutter when
the target is shielded by the shutter, and the like. Further, the
predetermined number of substrates may be arbitrarily set depending
on the processing to be performed in the processing chambers. Nolo]In
this invention, an arrangement may be made that the time for starting
the recovery processing in said any one of the processing chambers
such that the recovery processing performed in said any one of the
processing chambers is finished simultaneously with the time when the
number of substrates processed in the other of the processing
chambers has reached the predetermined number. In this invention, the
term "simultaneously" does not always mean strict coincidence but,
despite the occurrence of a slight time difference corresponding to
the time of moving the above-mentioned lifter, the time of
transferring the substrates, the time of operating the shutter, and
the like, the term shall be understood to include a case in which
both of the above-mentioned time are substantially identical to each
other. 



[oon]In this invention, preferably the processing of substrates is
the processing to form a titanium nitride film on a surface of each
of the substrates by reactive sputtering using a Ti target, and the
recovery processing is a dummy sputtering in which the Ti target is
sputtered while shielding the Ti target by a shutter which prevents
the sputtered particles of the 'Ii target from getting scattered. In
this invention, it is preferable to perform the same processing
operations in the two processing chambers. [Effect of the Invention]
[0012]According to this invention, an arrangement has been made such
that the recovery processing is not performed in duplicate in each of
the processing chambers and that, while the recovery processing is
being performed in said any one of the processing chambers, the
processing of substrates is performed in the other of the processing
chambers. Here, in case processing of substrates is performed only in
one of the processing chambers, there is no need of taking into
consideration the processing states in other processing chambers.
Since the substrate can be moved out (discharged) right after the
completion of the processing, no waiting time occurs. As a result,
the waiting time can be effectively shortened while performing the
recovery processing, whereby the throughput can be improved. [Brief
Description of the Drawings] [0013] FIG. 1 is a schematic plan view
showing a film forming apparatus according to one embodiment of this
invention. 



FIG. 2 is a schematic sectional view showing a film forming chamber C
of FIG. 1. FIG. 3(a) is a schematic diagram to explain the substrate
processing method according to this embodiment, and FIG. 3(b) is a
schematic diagram to explain the substrate processing method
according to the prior art. FIG. 4(a) is a schematic diagram to
explain the waiting time in the substrate processing method according
to the embodiment of this invention, and FIG. 4(b) is a schematic
diagram to explain the waiting time in the conventional substrate
processing method (prior art). [Embodiments for Carrying Out the
Invention] [0014]  Detailed description will hereinafter be made of
embodiments of this invention. [0015]FIG. 1 shows a sputtering
apparatus which is an example of a film forming apparatus according
to this invention. The sputtering apparatus 100 is equipped with: a
transfer chamber T which houses therein a transfer robot 1; two
load-lock chambers A, B and two film forming chambers which serve as
processing chambers C, 13, all of which are disposed so as to enclose
the transfer chamber T. It is thus so arranged that the substrates S
charged into the load-lock chambers A, B are transferred to the film
forming chambers C, D by means of the transfer robot 1. [00161Between
the transfer chamber T and the load-lock chambers A, 



B as well as between the transfer chamber T and the film forming
chambers C, 13, there are respectively interposed isolation valves 2.
Since the construction of the transfer chamber T and the load-lock
chambers A, B is known, a detailed description thereof will be
omitted. [00171Close to the load-lock chambers A, B of the sputtering
apparatus 100, there is disposed a loading port 3. This loading port
3 is made up of a known mechanism for mounting thereon a plurality of
substrate housing containers (e.g., Front Opening Unified Pods,
FOUPs) 4, and a robot 30 which charges substrates into the load-lock
chambers A, B by the unit of a lot (e.g., 25 substrates) that is
housed in each of the substrate housing containers 4. [00181The
transfer robot 1 for transferring the substrates S between the
load-lock chambers A, B and the film forming chambers C, D is an
articulated robot of a known construction, and is provided with:
robot arms 11a, lib as operating parts; and a plurality of motors 10
as driving means for driving the robot arms 11a, llb in a rotatable
and telescopically movable manner. To the front end of each of these
robot arms Ha, 11b, there is  respectively connected a robot hand
12a, 12b which holds a substrate S in a manner in which it is placed
on the robot hand. As a result of repetition by the transfer robot 1
of the following operations (a) - (h), the substrates S alternately
charged into the load-lock chambers A, B can be respectively
transferred to the film forming chambers C, D.     (a) In a state in
which the processed substrate is held by the robot hand 12a, an
unprocessed substrate in the load-lock chamber A is moved out by the
robot hand 12b.    (b) The processed substrate that is held by the
robot hand 12a is moved into the load-lock chamber A. 



(c) The substrate that has been processed in the film forming chamber
C is moved out by the robot hand 12a.    (d) An unprocessed substrate
that is held by the robot hand 12b is moved into the film forming
chamber C.    (e) An unprocessed substrate in the load-lock chamber B
is moved out by the robot hand 12b.   (0 The processed substrate that
is held by the robot hand 12a is moved into the load-lock chamber B.
(g) The substrate that has been processed in the film forming chamber
D is moved out by the robot hand 12a.    (h) An unprocessed substrate
that is held by the robot hand 12b is moved into the film forming
chamber D. [00191The film forming chambers C, D have the same
construction 



and are arranged to perform the same film forming processing. These
film forming chambers C, D are sputtering chambers in which TiN films
are formed on the surfaces of the substrates, e.g., by reactive
sputtering. [00201With reference to FIG. 2, a description will now be
made of the construction of the film forming chamber C as a
representative example. At the bottom of the film forming chamber C,
there is disposed a stage 21 on  which a substrate S is placed in
position. The stage 21 is provided with a lifter (lift pin) of a
known construction although not illustrated. This lifter is arranged
to move up and down at the time of delivering the substrate S
relative to the stage 21. To that bottom portion of the film forming
chamber C which lies around the stage 21, there is connected an
exhaust pipe 22, and this exhaust pipe 22 is in communication with an
exhaust means (not illustrated) such as a vacuum pump and the like.
[0021]In an opening at a ceiling portion of the film forming chamber
C, there is provided a cathode electrode 24 through an electrically
insulating material 23. The cathode electrode 24 is connected to a DC
power source which is a power supply 25 for the cathode. On that
front surface (lower surface in the figure) of the cathode electrode
24 which lies on the side of the substrate, there is provided a
target 26 which is made of a film-forming material such, for example,
as Ti and the like. On a rear-surface side of the cathode electrode
24, there is disposed a magnet unit 27 which forms a magnetic field
in front of the sputtering surface so that a desired plasma density
can be obtained in the neighborhood of the sputtering surface of the
Ti target 26. The magnet unit 27 has a rotary disc 27a, a rotary
shaft 27b which is fixed to the upper surface of the rotary disc 27a,
and a plurality of magnets 27c which are disposed on the lower
surface of the rotary disc 27a. [0022] In addition, to the side wall
of the grounded film forming chamber C, there is connected one end of
a gas pipe 28. The opposite end of the gas pipe 28 is in
communication with a gas source through a mass flow controller (not
illustrated). The gas source is, for example, an N2 supply source and
an Ar supply source. [00231Further, inside the film forming chamber
C, there is provided a shutter 29 which is movable in the horizontal
direction in a space between the stage 21 and the Ti target 26. This
shutter 29 is to prevent the sputtered particles of the Ti target 26
from scattering to the stage 21. 



[0024]According to the above-mentioned arrangement of the film
forming chamber C, by controlling the pressure inside the film
forming chamber C to a predetermined pressure while supplying the
reaction gas from the gas pipe 28 into the film forming chamber C,
and by supplying electric power from the cathode power supply 25 to
the cathode electrode 24, a TiN film can be formed on the surface of
the substrate S that is disposed on the stage 21. The film forming
conditions of the TiN film are, e.g., as follows. [0025][TiN Film
Forming Conditions] Sputtering power: 12 kW Ratio of nitrogen gas in
the reaction gas (= N2 flow rate / (Ar flow rate + N2 flow rate)):
75% Sputtering pressure: 0.1 Pa Processing time: 80 seconds (= 10
seconds for move-in time + 60 seconds for film forming + 10 seconds
for move-out time) [0026]As described above, with an increase in the
number of 



substrates to be processed in the processing chambers C, D, the
number of particles to be accumulated on the surfaces of the
substrates during film forming processing will increase. When the
number of substrates that have been processed in the film forming
chambers C, D has reached a predetermined number, it is necessary to
shield the Ti target 26 with the shutter 29 and to perform dummy
sputtering processing in which the Ti target is sputtered, thereby
recovering the state of the film forming chambers C, D. The dummy
sputtering conditions are, for example, as follows. [0027][Dummy
Sputtering Processing Conditions] Sputtering power: 12 kW Ratio of
nitrogen gas in the reaction gas (= N2 flow rate / (Ar flow rate + N2
flow rate)): 90%  Sputtering pressure: 0.1 Pa Processing time: 240
seconds [0028]With reference to FIG. 3, a description will now be
made of a substrate processing method according to this embodiment.
The reference numerals used in the figure show how manieth substrates
of the first lot and the second lot are the substrates that are under
processing in the film forming chambers C, D. In FIG. 3, illustration
is omitted of the dummy sputtering processing to be performed before
the first lot. 



[0029]As described above, by operating the transfer robot 1, it is
possible to transfer the 1st, the 2nd, and subsequent substrates in
the first lot that have been alternately charged into the two
load-lock chambers A, B into the two film forming chambers C, D
respectively, thereby performing the same film forming processing in
parallel with each other in these two film forming chambers C, D (see
FIG. 3). [00301It is to be noted here that, in the conventional
substrate processing method as shown in FIG. 3(b), when the film
forming processing for the 24th substrate of the first lot in the
film forming chamber D has been finished, in other words, when the
number of substrates that have been processed in the processing
chamber D has reached a predetermined number (12 substrates that is
one half of 25 substrates), dummy sputtering processing is started in
the film forming chamber D. Then, when the number of substrates that
have been processed in the film forming chamber C has reached a
predetermined number (13 substrates), dummy sputtering processing in
the film forming chamber C is started. At this time, since the time
required for dummy sputtering processing is longer than the time
required for processing substrates in the film forming chambers C, D,
the dummy sputtering processing will be performed in a manner
overlapped with each other in the two film forming chambers C, D. In
such a case, since the same film forming processing is performed in
the two film forming  chambers C, D in parallel with each other
before and after the dummy sputtering processing, the consequence
will be similar to the case in which a long time of processing is
performed between the lots. [0031]It is to be noted here that, when
the same film forming processing is performed in a manner overlapped
with each other in the two film forming chambers C, D, in case, e.g.,
the processing time in the load-lock chambers A, B is longer than the
processing time in the film forming chambers C, D, or in case the
speed of the transfer robot 1 is so low as to cause a
rate-determining step (bottleneck) in transportation, the substrates
cannot be moved out right after the completion of the processing in
the film forming chambers C, D, whereby waiting time occurs. The
conventional substrate processing method cannot effectively shorten
this kind of waiting time, and cannot improve the throughput.
[0032]On the other hand, in the substrate processing method 



according to the embodiment of this invention, when the number of
substrates that have been processed in any one of the film forming
chambers has reached a predetermined number, dummy sputtering
processing is performed in advance. In the example shown in FIG.
3(a), when the number of substrates that have been processed in the
film forming chamber C has reached a predetermined number (11
substrates), dummy sputtering processing is started in the film
forming chamber C. [0033]It is to be noted here that the time of
starting the dummy sputtering processing in the film forming chamber
C can be determined such that the dummy sputtering processing in the
film forming chamber C is finished at the same time as the finishing
of the film forming processing of the 25th substrate of the first lot
in the film forming chamber D. Specifically, since the processing
time of the dummy sputtering processing corresponds to the processing
time of three substrates, the number of substrates that have not been
processed yet in the first lot becomes three.  When the film forming
processing of the 21st substrate in the first lot has been finished
in the film forming chamber C, the dummy sputtering processing is
started in the film forming chamber C. According to this arrangement,
right after the finishing of the dummy sputtering processing in the
film forming chamber C, the dummy sputtering processing in the film
forming chamber D can be started. [00341While dummy sputtering
processing is being performed in the film forming chamber C, the
23rd, the 24th, and the 25th substrates of the first lot are
transferred only to the other D of the film forming chambers so as to
perform the film forming processing. At this time, since there is no
need of taking into consideration the processing states in the film
forming chamber C, the 23rd, the 24th, and the 25th substrates of the
first lot are moved out of the film forming chamber D right after
finishing of the film forming processing. There is thus no waiting
time that should otherwise occur in the conventional method.
[0035]When the film forming processing of the 25th substrate of the
first lot has been finished in the film forming chamber D, dummy
sputtering processing is started in the film forming chamber D. As
described above, if the dummy sputtering processing in the film
forming chamber C is finished at the same time as the finishing of
the film forming processing of the 25th substrate of the first lot in
the film forming chamber D, transfer of the substrate to the film
forming chamber C becomes possible. Then, while the dummy sputtering
processing is being performed in the film forming chamber D, the 1st,
the 2nd, and the 3rd substrates of the second lot are transferred
only to the film forming chamber C to perform the film forming
processing therein. At this time, since there is no need of taking
into consideration the processing states in the film forming chamber
D, the 1st, the 2nd, and the 3rd substrates of the second lot are
moved out of the film forming chamber C right after finishing of the
film forming processing. 



There is thus no waiting time that should otherwise occur in the
conventional method. [0036]Thereafter, when the dummy sputtering
processing in the film forming chamber D has been finished, alternate
transfer of substrates between the two film forming chambers C, D is
resumed. In other words, the 4th substrate and subsequent substrates
of the second lot are alternately transferred to the film forming
chambers C, D, and the same film forming processing is performed in
parallel with each other in the film forming chambers C, D. [00371As
described hereinabove, in this embodiment, in case the time required
for dummy sputtering processing is longer than the time required for
processing in the film forming chambers C, D, when the number of
substrates that have been processed in the film forming chamber C has
reached the predetermined number (11 substrates), dummy sputtering
processing in the film forming chamber C is started in advance. Also,
during the time until the dummy sputtering processing is finished,
the substrates are transferred only to the film forming chamber D to
perform the film forming processing therein. Then, after the dummy
sputtering processing has been finished in the film forming chamber
C, dummy sputtering processing is started in the film forming chamber
D. Also, during the time until the dummy sputtering processing is
finished in the film forming chamber D, the substrates are
transferred only to the film forming chamber C to thereby perform the
film forming processing therein. According to this arrangement,
during the time when the dummy sputtering processing is being
performed, the waiting time can be effectively shortened. As a
result, the throughput can be improved. [00381Now, with reference to
FIG. 4, a description will be made of the effect of this embodiment.
Suppose that the processing time required in the load-lock chambers
A, B is longer than the processing time required in 



the film forming chambers C, D. In other words, when the same film
forming processing is performed in two film forming chambers C, D in
parallel with each other, the processing in the load-lock chambers A,
B will become a rate-determining step (bottleneck). In this case, the
substrates are not moved out right after the film forming processing
has been finished in the load-lock chambers C, D, thereby giving rise
to waiting time. For example, suppose that the processing time
required in the film forming chambers C, D is 80 seconds, and that
the processing time required in the load-lock chambers A, B is 120
seconds. Then, the waiting time per one substrate will become 20
seconds (= 120 seconds / 2 - 80 seconds / 2). [00391If the
conventional substrate processing method is applied under this kind
of situation, the dummy sputtering processing in the film forming
chambers C, D will be performed in a manner overlapped with each
other as shown in FIG. 4(b). In this case, only the 25th substrate of
the first lot is moved out from the film forming chamber C right
after the film forming processing has been finished. As a
consequence, although there occurs no waiting time, the remaining
substrates will not be moved out from the film forming chambers C, D
right after the processing of substrates has been finished, thereby
giving rise to the waiting time. Accordingly, even if the
conventional substrate processing method is applied to the case in
which a plurality of lots are processed in succession, the waiting
time cannot be effectively shortened, whereby the throughput cannot
be improved. [00401In this embodiment, on the other hand, as shown in
FIG. 4(a), dummy sputtering processing in film forming chambers C, D
is performed in a manner not overlapped with each other. In addition,
during the time when the dummy sputtering processing is being
performed in one of the film forming chambers C (.13), the film
forming processing that is performed in the other of the film forming
chambers D (C) will become a rate-determining step. In other words,
during the time when the dummy sputtering  processing is being
performed, the transfer robot 1 and the load-lock chambers A, B will
wait for the finishing of the film forming processing in the film
forming chambers D (C). As a result, the 23rd - 25th substrates of
the first lot will be moved out from the processing chamber D right
after the finishing of the film forming processing has been finished,
thereby giving rise to no waiting time. Similarly, the 1st - 3rd
substrates of the second lot will be driven away from the processing
chamber C right after the finishing of the film forming processing
has been finished, thereby giving rise to no waiting time. In this
manner, according to this embodiment, an arrangement has been made
that dummy sputtering processing is performed in a manner not
overlapped with each other in the film forming chambers C, D and
that, during the time when the dummy sputtering processing is being
performed, the film forming processing is performed only in one film
forming chamber. Therefore, the waiting time can be effectively
shortened and the throughput can be improved. Suppose that the
processing time in the film forming chambers C, D is 80 seconds, and
that the processing time in the load-lock chambers A, B is 120
seconds. Then, the waiting time can be shortened by 20 seconds x 6
substrates = 120 seconds during the time when dummy sputtering is
performed in the two film forming chambers C, D. [0041]By the way, in
the example shown in FIG. 4(a), the dummy 



sputtering processing in the film forming chamber C and the moving
out of the 25th substrate of the first lot in the film forming
chamber D are finished at the same time. Alternatively, an
arrangement may be made such that, depending on the dummy sputtering
processing time, the time required for processing of substrates in
the film forming chambers C, D, and the like, the 1st substrate of
the second lot is moved into the film forming chamber D to thereby
perform the film forming processing during the time when the dummy
sputtering processing is being performed in the film forming  chamber
C. [0042]In the above-mentioned embodiment, the film forming
processing of a TIN film by means of a reactive sputtering was
exemplified as the predetermined processing, and the dummy sputtering
processing was exemplified as the recovery processing,
respectively.However, the predetermined processing and the recovery
processing are not limited to the above examples. For example, other
film forming processing and etching processing may be exemplified as
the predetermined processing, and dry cleaning and seasoning may be
exemplified as the recovery processing. [0043]Further, in the
above-mentioned embodiment, an arrangement was made to alternately
transfer the substrates to the two film forming chambers C, D,
thereby performing the film forming processing in parallel with each
other. This invention can also be applied to the case in which the
film forming processing is performed in parallel with one another by
using three or more film forming chambers. [0044]In the
above-mentioned embodiments, a description was made 



of a case in which the throughputs of the two load-lock chambers A, B
are higher than the throughput of one film forming chamber C (D) and
are lower than the throughputs of the two film forming chambers C, D,
i.e., of a case in which the throughputs of the two load-lock
chambers cause bottlenecks, thereby giving rise to waiting time.
However, this invention can also be applied to a case in which the
throughput of the transfer robot 1 or the throughput of the robot 30
causes a bottleneck, thereby giving rise to waiting time. In such a
case, the waiting time can also be effectively shortened as described
above. [0045]Further, in the above-mentioned embodiment, a
description was made of a case in which there was employed the
sputtering apparatus 100 having disposed therein load-lock chambers
A, B and film forming chambers C, D in a manner to enclose the
transfer chamber T. However,  there may be employed a sputtering
apparatus which is further provided, around the transfer chamber T,
with two preprocessing chambers which perform preprocessing such as
degassing prior to the Mm forming processing in the film forming
chambers C, D. In this case, the substrates charged into the two
load-lock chambers A, B are alternately transferred to the two
preprocessing chambers, and the preprocessed substrates are
alternately transferred to the two film forming chambers C, D, and
the substrates that have been subjected to the film forming
processing are returned to the load-lock chambers A, B. Then, if the
substrate processing method according to this invention is applied to
the case in which the waiting time occurs in the film forming
chambers C, D because the throughput in the preprocessing chambers
becomes the bottleneck, the waiting time can be effectively shortened
as described above. [Description of Reference Numerals and
Characters] [0046] C, Dfilm forming chamber Ssubstrate  



CLAIMS        1. A substrate processing method, wherein a substrate
is alternately transferred to at least two processing chambers,
wherein same processing is performed on the substrate in each of the
processing chambers, wherein recovery processing is performed to
recover a state of each of the processing chambers when a number of
substrates processed therein has reached a predetermined number, and
wherein time required for the recovery processing is longer than time
required for processing of substrates, the method comprising:
when the number of substrates processed in any one of the processing
chambers has reached the predetermined number, starting the recovery
processing in said any one of the processing chambers and, during the
time until the recovery processing in said any one of the processing
chambers is finished, transferring substrates only to the other of
the processing chambers to thereby perform the processing of
substrates;       when the recovery processing in said any one of the
processing chambers has been finished, starting the recovery
processing in the other of the processing chambers and, during the
time until the recovery processing in the other of the processing
chambers is finished, transferring substrates only to said any one of
the processing chambers to thereby perform the processing of
substrates; and       resuming the alternate transferring of
substrates when the recovery processing in the other of the
processing chambers has been finished.        2. The substrate
processing method according to claim 1, further comprising
determining the time for starting the recovery processing in said any
one of the processing chambers such that the recovery processing
performed in said any one of the processing chambers is finished
simultaneously with the time when the number of substrates processed
in  the other of the processing chambers has reached the
predetermined number.       3. The substrate processing method
according to claim 1 or 2, wherein the processing of substrates is
the processing to form a titanium nitride film on a surface of each
of the substrates by reactive sputtering using a Ti target, and
wherein the recovery processing is a dummy sputtering in which the Ti
target is sputtered while shielding the Ti target by a shutter which
prevents the sputtered particles of the Ti target from getting
scattered. 






