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(57) ABSTRACT 

A substrate processing apparatus Which is capable of 
enhancing productivity in manufacturing product substrates. 
In process chambers 106 and 107 of an etching apparatus 
100, etching is carried out on a substrate as an object to be 
processed, and dummy processing is carried out on at least 
one non-product substrate before execution of the etching. A 
host computer 200 determines Whether or not the dummy 
processing is to be executed. The host computer 200 deter 
mines Whether or not the interior of each of the process 
chambers 106 and 107 is in a stable state, and omits the 
execution of the dummy processing When it is determined 
that it is in the stable state. 
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SUBSTRATE PROCESSING APPARATUS, 
SUBSTRATE PROCESSING METHOD, AND 

PROGRAM FOR IMPLEMENTING THE METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a substrate pro 
cessing apparatus, a substrate processing method, and a 
program for implementing the method, and more particu 
larly to a substrate processing apparatus and a substrate 
processing method Which are capable of carrying out 
dummy processing, and a program for implementing the 
method. 

[0003] 2. Description of the Related Art 

[0004] In a plasma process for manufacturing semicon 
ductor chips, etching on thin ?lms and CVD (Chemical 
Vapor Deposition) Which deposits a metal on the etched thin 
?lms are carried out, by utiliZing interaction betWeen plasma 
and the inner Wall of a vessel. In the vessel, large energy is 
applied eg by high frequency Waves, so that the interaction 
betWeen plasma and the vessel inner Wall causes the fol 
loWing serious problem: 

[0005] The plasma CVD groWs a thin ?lm on a substrate, 
but the thin ?lm is also deposited on the vessel inner Wall as 
Well. On the other hand, the etching process shaves off the 
?lm formed on the substrate by subjecting the same to a 
chemical reaction, so that reaction products are decomposed 
by plasma and deposit on the vessel inner Wall. As the 
plasma process is continued, the vessel inner Wall is con 
taminated as described above, Which adversely affects 
chemical reactions in plasma and degrades reproducibility of 
the process. 

[0006] Therefore, in mass production plants, a vacuum 
vessel provided in a semiconductor chip manufacturing 
apparatus (substrate processing apparatus) is periodically 
cleaned so as to enhance the availability or rate of operation 
of the apparatus. In addition, a seasoning (aging) process is 
carried out after cleaning so as to maintain the inner Wall of 
the vacuum vessel in a predetermined condition. To carry 
out the seasoning and Warming-up of the apparatus, as Well 
as to establish processing conditions for substrates included 
in one lot, the semiconductor chip manufacturing apparatus 
is provided With a function of carrying out dummy process 
ing on a non-product substrate before execution of product 
processing including the plasma process. 

[0007] Conventionally, to prevent occurrence of human 
operating errors, the dummy processing is carried out by an 
automatic process in Which timing for the dummy process 
ing and that for the product processing are collectively 
managed as a single sequence by on-line control. 

[0008] In a ?rst method for carrying out the above 
mentioned automatic process, a dummy recipe for the 
dummy processing is linked to (registered in) a recipe for the 
product processing (Which Will be referred to as “the dummy 
processing recipe-linking function”), Whereby the dummy 
processing is carried out on a non-product substrate before 
each execution of the product processing on a substrate lot 
(see eg Japanese Laid-Open Patent Publication (Kokai) No. 
2001-176763). 
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[0009] In a second method for carrying out the automatic 
process, time intervals at Which the cleaning is periodically 
performed are determined based on a process chamber 
operating parameter, such as a cumulative time period of RF 
(radio frequency) poWer discharge in a process chamber, 
Which is set by a maintenance and management function, or 
the number of processed substrates (see eg US. Pat. No. 
6,168,672). 
[0010] In the above-mentioned ?rst and second methods 
for the automatic process, hoWever, even When the process 
ing atmosphere in (i.e. the status of the interior of) the 
process chamber is stable as in the case of the product 
processing being continuously executed on substrate lots 
under the same processing conditions, a non-product sub 
strate is subjected to the dummy processing Whenever a 
substrate lot is subjected to the product processing or 
periodically, Which causes not only Wasteful use of non 
product substrates, but also a decrease in throughput (pro 
cessing capability) and hence degraded productivity in 
manufacturing product substrates. 

[0011] Further, When the processing atmosphere in (i.e. the 
status of the interior of) the process chamber is unstable, it 
is necessary to carry out dummy processing repeatedly. 

SUMMARY OF THE INVENTION 

[0012] It is an object of the present invention to provide a 
substrate processing apparatus and a substrate processing 
method Which are capable of enhancing productivity in 
manufacturing product substrates, and a program for imple 
menting the method. 

[0013] To attain the above object, in a ?rst aspect of the 
present invention, there is provided a substrate processing 
apparatus comprising at least one process chamber in Which 
predetermined processing is carried out on a substrate as an 
object to be processed, dummy processing means for car 
rying out dummy processing on a non-product substrate, and 
determining means for determining Whether or not the 
dummy processing is to be executed, Wherein the determin 
ing means includes stability determining means for deter 
mining Whether or not an interior of the process chamber is 
in a stable state, and the dummy processing means includes 
dummy processing omitting means for omitting execution of 
the dummy processing When the stability determining means 
determines that the interior of the process chamber is in the 
stable state. 

[0014] With the arrangement of the ?rst aspect of the 
present invention, When it is determined that the status of the 
interior of the process chamber is stable, execution of the 
dummy processing is omitted, Which contributes to enhance 
ment of productivity in manufacturing product substrates. 

[0015] Preferably, When a standing time over Which the 
process chamber is left standing and counting of Which is 
started from a time count start reference time set to an 
execution end time of the predetermined processing has not 
exceeded a predetermined time period, the stability deter 
mining means determines that the interior of the process 
chamber is in the stable state. 

[0016] More preferably, the determining means performs 
the determination based on preset dummy processing execu 
tion requirements or dummy processing non-execution 
requirements, the dummy processing non-execution require 
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ments including a condition that the standing time does not 
exceed the predetermined time period. 

[0017] Further preferably, the dummy processing non 
execution requirements include a condition that the non 
product substrate does not exist. 

[0018] Further preferably, the dummy processing non 
execution requirements include a condition that execution of 
the dummy processing on the non-product substrate before 
execution of the predetermined processing on the substrate 
is not designated. 

[0019] Further preferably, the dummy processing execu 
tion requirements include a condition that it is con?gured 
such that omission of execution of the dummy processing by 
the dummy processing omitting means is disabled. 

[0020] Further preferably, the dummy processing execu 
tion requirements include a condition that the process cham 
ber is in an off-line state. 

[0021] Further preferably, the dummy processing execu 
tion requirements include a condition that the substrate is a 
?rst substrate to be processed after poWer of the substrate 
processing apparatus is turned on. 

[0022] Further preferably, the dummy processing execu 
tion requirements include a condition that a substrate pro 
cessed before the substrate Was processed in an off-line state. 

[0023] Further preferably, the dummy processing execu 
tion requirements include a condition that the substrate is a 
?rst substrate to be processed after execution of maintenance 
of the process chamber. 

[0024] Further preferably, the dummy processing execu 
tion requirements include a condition that abort processing 
for forcibly terminating processing being executed Was 
executed on a substrate Which Was being processed imme 
diately before processing of the substrate. 

[0025] Preferably, When the stability determining means 
determines that the interior of the process chamber is not in 
the stable state, the dummy processing means carries out the 
dummy processing once. 

[0026] More preferably, processing time of the dummy 
processing carried out once is longer than processing time of 
the predetermined processing to be carried out on the 
substrate. 

[0027] More preferably, a set value of poWer required for 
the dummy processing to be carried out once is higher than 
a set value of poWer required for the predetermined pro 
cessing to be carried out on the substrate. 

[0028] Preferably, the determining means performs the 
determination for each substrate lot including the substrate. 

[0029] Preferably, the substrate processing apparatus com 
prises abort processing setting means for alloWing setting to 
be made as to Whether or not the abort processing is to be 
executed on the substrate, after abort processing for forcibly 
terminating processing being executed Was executed on a 
substrate Which Was being processed immediately before 
processing of the substrate. 

[0030] Preferably, the substrate processing apparatus com 
prises log recording means for recording a log indicative of 
Whether or not execution of the dummy processing Was 
omitted. 
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[0031] To attain the above object, in a second aspect of the 
present invention, there is provided a substrate processing 
method for a substrate processing apparatus including at 
least one process chamber in Which predetermined process 
ing is carried out on a substrate as an object to be processed, 
comprising a dummy processing step of carrying out dummy 
processing on a non-product substrate, and a determining 
step of determining Whether or not the dummy processing is 
to be executed, Wherein the determining step includes a 
stability determining step of determining Whether or not an 
interior of the process chamber is in a stable state, and the 
dummy processing step includes a dummy processing omit 
ting step of omitting the execution of the dummy processing 
When it is determined in the stability determining step that 
the interior of the process chamber is in the stable state. 

[0032] Preferably, When a standing time over Which the 
process chamber is left standing and counting of Which is 
started from a time count start reference time set to an 
execution end time of the predetermined processing has not 
exceeded a predetermined time period, it is determined in 
the stability determining step that the interior of the process 
chamber is in the stable state. 

[0033] More preferably, the determination in the deter 
mining step is performed based on preset dummy processing 
execution requirements or dummy processing non-execution 
requirements, the dummy processing non-execution require 
ments including a condition that the standing time does not 
exceed the predetermined time period. 

[0034] Further preferably, the dummy processing non 
execution requirements include a condition that the non 
product substrate does not exist. 

[0035] Further preferably, the dummy processing non 
execution requirements include a condition that execution of 
the dummy processing on the non-product substrate before 
execution of the predetermined processing on the substrate 
is not designated. 

[0036] Further preferably, the dummy processing execu 
tion requirements include a condition that it is con?gured 
such that omission of execution of the dummy processing in 
the dummy processing omitting step is disabled. 

[0037] Further preferably, the dummy processing execu 
tion requirements include a condition that the process cham 
ber is in an off-line state. 

[0038] Further preferably, the dummy processing execu 
tion requirements include a condition that the substrate is a 
?rst substrate to be processed after poWer of the substrate 
processing apparatus is turned on. 

[0039] Further preferably, the dummy processing execu 
tion requirements include a condition that a substrate pro 
cessed before the substrate Was processed in an off-line state. 

[0040] Further preferably, the dummy processing execu 
tion requirements include a condition that the substrate is a 
?rst substrate to be processed after execution of maintenance 
of the process chamber. 

[0041] Further preferably, the dummy processing execu 
tion requirements include a condition that abort processing 
for forcibly terminating processing being executed Was 
executed on a substrate Which Was being processed imme 
diately before processing of the substrate. 
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[0042] Preferably, When it is determined in the stability 
determining step that the interior of the process chamber is 
not in the stable state, the dummy processing is carried out 
once in the dummy processing step. 

[0043] More preferably, processing time of the dummy 
processing carried out once is longer than processing time of 
the predetermined processing to be carried out on the 
substrate. 

[0044] More preferably, a set value of poWer required for 
the dummy processing to be carried out once is higher than 
a set value of poWer required for the predetermined pro 
cessing to be carried out on the substrate. 

[0045] Preferably, the determining step comprises per 
forming determination for each substrate lot including the 
substrate. 

[0046] Preferably, the substrate processing method com 
prises an abort processing setting step of alloWing setting to 
be made as to Whether or not the abort processing is to be 
executed on the substrate, after abort processing for forcibly 
terminating processing being executed Was executed on a 
substrate Which Was being processed immediately before 
processing of the substrate. 

[0047] Preferably, the substrate processing method com 
prises a log recording step of recording a log indicative of 
Whether or not execution of the dummy processing Was 
omitted. 

[0048] To attain the above object, in a third aspect of the 
present invention, there is provided a program for causing a 
computer to execute a substrate processing method for a 
substrate processing apparatus including at least one process 
chamber in Which predetermined processing is carried out 
on a substrate as an object to be processed, comprising a 
dummy processing module for carrying out dummy pro 
cessing on a non-product substrate, and a determining mod 
ule for determining Whether or not the dummy processing is 
to be executed, Wherein the determining module includes a 
stability determining module for determining Whether or not 
an interior of the process chamber is in a stable state, and the 
dummy processing module includes a dummy processing 
omitting module for omitting the execution of the dummy 
processing When the stability determining module deter 
mines that the interior of the process chamber is in the stable 
state. 

[0049] The above and other objects, features, and advan 
tages of the invention Will become more apparent from the 
folloWing detailed description taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0050] FIG. 1 is a block diagram schematically shoWing 
the arrangement of a substrate processing system including 
a substrate processing apparatus according to an embodi 
ment of the present invention; 

[0051] FIG. 2 is a top vieW schematically shoWing the 
arrangement of an etching apparatus appearing in FIG. 1; 

[0052] FIG. 3 is a vieW useful in explaining a product 
processing recipe registered in advance in a host computer 
appearing in FIG. 1; 
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[0053] FIG. 4 is a vieW useful in explaining a transfer 
recipe registered in advance in the host computer appearing 
in FIG. 1; 

[0054] FIG. 5 is a vieW useful in explaining dummy 
processing for Which settings can be made via a screen 
displaying the transfer recipe in FIG. 4; 

[0055] FIG. 6 is a vieW of a start con?rmation screen 
displayed on a display screen of the host computer in FIG. 
1 before starting the transfer of a substrate lot to be subjected 
to product processing; 

[0056] FIG. 7 is a vieW useful in explaining detailed 
requirements for execution of the dummy processing con 
?gured as explained With reference to FIG. 5; 

[0057] FIG. 8 is a ?oWchart of a substrate processing 
control process executed by the host computer in FIG. 1; 

[0058] FIG. 9A is a vieW shoWing an example of a process 
log recorded in the host computer; 

[0059] FIG. 9B is a fragmentary vieW shoWing an 
example of a dummy process log as a result of execution of 
dummy processing on non-product substrates; 

[0060] FIG. 10 is a ?oWchart shoWing details of dummy 
processing executed in a step S809 in FIG. 8; 

[0061] FIG. 11 is a vieW schematically shoWing the 
arrangement of a ?rst variation of the substrate processing 
apparatus according to the embodiment; and 

[0062] FIG. 12 is a vieW schematically shoWing the 
arrangement of a second variation of the substrate process 
ing apparatus according to the embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0063] The present invention Will noW be described in 
detail With reference to the draWings shoWing a preferred 
embodiment thereof. 

[0064] FIG. 1 is a block diagram schematically shoWing 
the arrangement of a substrate processing system including 
a substrate processing apparatus according to an embodi 
ment of the present invention. 

[0065] The substrate processing system 1000 shoWn in 
FIG. 1 is comprised of at least one etching apparatus 100 as 
a substrate processing apparatus, an auto guided vehicle 
(AGV) for conveying a cassette, referred to hereinafter, 
containing semiconductor substrates (hereinafter simply 
referred to as “substrates”) to the etching apparatus 100, and 
a host computer 200 connected to the AGV and the etching 
apparatus 100 via a netWork. 

[0066] A transfer recipe, a product processing recipe, and 
a dummy processing recipe, all of Which Will be described 
in detail hereinafter, are registered in advance as programs 
in the host computer 200, and based on unattended control 
by the on-line host computer 200, the etching apparatus 100 
automatically carries out operations for transferring non 
product substrates for dummy processing, substrates to be 
subjected to product processing, and substrates already 
subjected to product processing, and steps of dummy pro 
cessing, described in detail hereinafter, and steps of etching 
(product processing), also described in detail hereinafter. 
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[0067] FIG. 2 is a top vieW schematically showing the 
arrangement of the etching apparatus 100 appearing in FIG. 
1. 

[0068] As shoWn in FIG. 2, the etching apparatus 100 is 
comprised of cassette chambers (C/C) 101 and 102 on each 
of Which a cassette transferred from the AGV is placed, a 
transfer chamber (T/C) 104 adjacent to the cassette cham 
bers 101 and 102 and having a turning arm 103, referred to 
hereinafter, mounted therein, a pre-alignment section (P/A) 
105 adjacent to the transfer chamber 104, and process 
chambers (P/C) 106 and 107 adjacent to the transfer cham 
ber 104. 

[0069] Each cassette contains substrates including 
non-product substrates for dummy processing as Well as 
substrates to be subjected to product processing and sub 
strates already subjected to product processing. The cassette 
contains three non-product substrates, for example, on its 
loWermost stage. The turning arm 103 in the transfer cham 
ber 104 is disposed such that it can transfer substrates one by 
one betWeen the cassette chambers 101 and 102, the pre 
alignment section 105, and the process chambers 106 and 
107. 

[0070] In each of the process chambers 106 and 107, 
plasma is generated under a vacuum processing atmosphere, 
based on the product processing recipe preset in the host 
computer 200. The plasma can be generated by applying 
radio frequency (RF) poWer betWeen upper and loWer elec 
trode plates provided parallel to each other in the process 
chamber 106 (107). 

[0071] The etching apparatus 100 carries out etching on 
substrates under the processing atmosphere containing the 
plasma generated in the process chambers 106 and 107, 
based on etching conditions described in detail hereinafter. 
The dummy processing is carried out for stabiliZation of the 
processing atmosphere, particularly, temperature and pres 
sure, before execution of etching on the substrates, or for test 
operation or Warming up of the apparatus, or for cleaning 
and seasoning (aging) after the cleaning. The dummy pro 
cessing is also executed so as to establish processing con 
ditions for a substrate lot contained in the cassette. 

[0072] FIG. 3 is a vieW useful in explaining the product 
processing recipe registered in advance in the host computer 
200 in FIG. 1. 

[0073] As shoWn in FIG. 3, the product processing recipe 
is set in the host computer 200 via a display screen of the 
host computer 200 and linked to (registered in) the transfer 
recipe described in detail hereinafter. Product processing 
recipes are provided in association With respective ones of 
the process chambers 106 and 107, and detailed etching 
conditions and the like are entered in the recipe. The etching 
conditions include a processing time period of etching (main 
step), values of the supply ?oW rates of process gases, such 
as a carbon ?uoride (CF) gas, a ?uorinated hydrocarbon 
(CHF) gas, a hydrobromine (HBr) gas, a chlorine (C12) gas, 
an argon gas, a carbon monoxide (CO) gas, and an 
oxygen (O2) gas, mixture ratios of process gases, values of 
pressure in the process chambers, the distance betWeen the 
upper electrode plate and the loWer electrode plate, a value 
of electric poWer to be applied to the upper and loWer 
electrode plates, residence timer representative of an evacu 
ation time period, substrate temperature, and so forth. 
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[0074] In the folloWing, a description Will be given of a 
substrate transfer operation carried out by the etching appa 
ratus 100. This substrate transfer operation is carried out 
based on the transfer recipe preset in the host computer 200. 

[0075] First, the turning arm 103 transfers a substrate to be 
subjected to product processing or a non-product substrate 
for dummy processing to the pre-alignment section 105 from 
a cassette containing the substrates. The substrate has an 
orientation ?at thereof, ie a ?at outer peripheral surface 
thereof aligned (positioned) in the pre-alignment section 
105, and is then transferred into one of the process chambers 
106 and 107. An etched substrate is transferred into a 
cassette in a designated one of the cassette chambers 101 and 
102, eg at the same position as the storage position Where 
the substrate Was stored before the processing. 

[0076] FIG. 4 is a vieW useful in explaining the transfer 
recipe registered in advance in the host computer 200 in 
FIG. 1. 

[0077] As shoWn in FIG. 4, transfer recipes are provided 
in association With respective ones of the cassette chambers 
101 and 102, and designations are made in the host computer 
200 via the display screen of the host computer 200. For 
example, in the transfer recipe, designations are made as to 
Whether a substrate to be transferred by the turning arm 103 
is a substrate for product processing or a non-product 
substrate for dummy processing, Whether a cassette to or 
from Which a substrate is to be transferred is one in the 
cassette chamber 101 or one in the cassette chamber 102, 
Whether a process chamber to Which a substrate is to be 
transferred is the process chamber 106 or the process 
chamber 107, and so forth. 

[0078] FIG. 5 is a vieW useful in explaining dummy 
processing for Which settings can be made via a screen 
displaying the transfer recipe in FIG. 4. 

[0079] As shoWn in FIGS. 4 and 5, a link button 400 for 
enabling a change in the settings of dummy processing is 
provided on the screen of the host computer 200 displaying 
the transfer recipe, and therefore, by operating the link 
button 400, it is possible to set Whether or not to carry out 
dummy processing, and to set the number of non-product 
substrates to be used for the dummy processing (dummy 
processing recipe-linking function). Since the screen dis 
playing the transfer recipe is provided With the link button 
400, the settings of the dummy processing recipe as Well as 
those of the transfer recipe can be easily changed so as to 
prevent occurrence of human operating errors. 

[0080] If execution of dummy processing is selected on 
the display screen in FIG. 5, the dummy processing is 
carried out on a designated number of non-product sub 
strates that has been set, before execution of etching on a 
substrate lot contained in the associated cassette. 

[0081] Further, it is possible to further con?gure or set 
detailed requirements for execution of the dummy process 
ing set on the display screen in FIG. 5 (see FIG. 7). 

[0082] FIG. 6 is a vieW of a start con?rmation screen 
displayed on the display screen of the host computer 200 in 
FIG. 1 before the start of transfer of a substrate lot to be 
subjected to product processing. 

[0083] As shoWn in FIG. 6, also on the present start 
con?rmation screen, the setting as to Whether to carry out the 
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preset dummy processing can be changed (lot stabilizing 
dummy processing function). Further, the settings of the 
dummy processing that have already been made can also be 
changed. This makes it possible to prevent occurrence of 
human operating errors, such as a careless omission of 
setting of the dummy processing, an error in inputting a set 
value, or an error in selecting an option (button). 

[0084] FIG. 7 is a vieW useful in explaining the detailed 
requirements for execution of the dummy processing set on 
the display screen in FIG. 5. 

[0085] Using the display screen of the host computer 200, 
shoWn in FIG. 7, it is possible to change preset values of 
con?guration parameters of the etching apparatus 100. The 
preset values of the con?guration parameters can be changed 
during idle time of the process chambers 106 and 107 of the 
etching apparatus 100. 

[0086] The detailed requirements for execution of the 
dummy processing are determined by changing the preset 
value of a parameter 600, ie a “chamber standing time” as 
a time period over Which each of the process chambers 106 
and 107 is left standing, Which is included in the items of the 
con?guration parameters. 

[0087] The initial set value of the parameter 600 is a time 
period “00: 00: 00”. When the time period “00: 00: 00” is 
set, the host computer 200 controls the etching apparatus 
100 such that dummy processing is carried out on a non 
product substrate before execution of each etching on a 
substrate lot, as in the case of the conventional dummy 
processing. 
[0088] When a predetermined time period is entered as a 
set value of the parameter 600, the host computer 200 counts 
the entered predetermined time period starting from a time 
count start reference time set to the execution end time of the 
main step, i.e. etching executed on a substrate lot. When the 
predetermined time period has elapsed, dummy processing 
is carried out on a non-product substrate before execution of 
each etching on a substrate lot, as in the case of the 
conventional dummy processing. On the other hand, When 
execution of etching on a folloWing substrate lot to be 
processed next (hereinafter referred to “the folloWing sub 
strate lot”) is started before the lapse of the predetermined 
time period, the dummy processing, Which should otherWise 
have been executed as in the case of the conventional 
dummy processing, is omitted (dummy processing-improv 
ing function). 
[0089] It is preferable that the loWer limit value of the 
parameter 600 is set eg to approximately ?fteen minutes 
except When set to the time period “00: 00: 00” indicative of 
disabling of the dummy processing-improving function. 
When the loWer limit value of the parameter 600 is set to 
approximately ?fteen minutes, it is possible to set the 
chamber standing time to a time period longer than the time 
interval betWeen successive lot transfers. The chamber 
standing time can be set to a shorter time period (eg one 
second) than the time interval betWeen successive lot trans 
fers, but When substrate lots are successively transferred, 
dummy processing is carried out on non-product substrates 
Without activating the dummy processing-improving func 
tion. 

[0090] The upper limit of the set value of the parameter 
600 is preferably a time period over Which the processing 
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atmosphere, particularly stability of temperature and pres 
sure thereof, can be maintained in a process chamber used 
by the user for product processing on an immediately 
preceding substrate lot (hereinafter referred to as “the pre 
ceding substrate lot”), e.g. approximately three hours, and 
more preferably, approximately one hour. In other Words, the 
upper limit value of the parameter 600 is empirically deter 
mined, and therefore it may be determined based on not only 
temperature and pressure, but also a time period over Which 
product processing is carried out on the preceding substrate 
lot, the etch rate, selection ratio, uniformity, and so forth of 
the product processing. 

[0091] More speci?cally, Whether or not the dummy pro 
cessing described above needs to be executed is determined 
as folloWs. 

[0092] FIG. 8 is a ?oWchart of a substrate processing 
control process executed by the host computer 200 in FIG. 
1. 

[0093] As shoWn in FIG. 8, ?rst, it is determined in a step 
S800 Whether or not there is a non-product substrate con 
tained in a cassette. If there is a non-product substrate, it is 
determined Whether or not execution of dummy processing 
on the non-product substrate before execution of etching on 
the substrate lot contained in the cassette is designated (step 
S801). If there is no non-product substrate, or if execution of 
dummy processing is not designated, the process proceeds to 
a step S810, referred to hereinafter. 

[0094] If it is determined in the step S801 that execution 
of dummy processing is designated, it is determined Whether 
or not the dummy processing-improving function is disabled 
(step S802). More speci?cally, it is determined Whether or 
not the value of the parameter 600 is set to “00: 00: 00”. If 
the dummy processing-improving function is enabled, ie if 
the value of the parameter 600 is not set to “00: 00: 00”, it 
is determined Whether or not the process chambers 106 and 
107 are on line (ie whether or not the process chambers 106 
and 107 are connected to the host computer 200) (step 
S803). If the process chambers 106 and 107 are on line, it is 
determined Whether or not it is after the electric poWer has 
been sWitched from the OFF state to the ON state, and before 
the start of execution of etching on a ?rst substrate of a ?rst 
substrate lot to be processed after poWer-on (step S804). 

[0095] If it is determined in the step S804 that the present 
substrate is not a ?rst substrate of a ?rst lot after poWer-on, 
it is determined Whether or not the preceding substrate lot 
Was subjected to etching in the off-line state (step S805). If 
the preceding substrate lot Was subjected to etching in the 
on-line state, it is determined Whether or not there is a 
substrate subjected to etching or a non-product substrate 
subjected to dummy processing after execution of mainte 
nance of the process chambers (P/C) 106 and 107 (step 
S806). If there is a substrate subjected to etching or a 
non-product substrate subjected to dummy processing after 
execution of the maintenance, it is determined Whether or 
not the preceding substrate lot Was aborted by an abort 
function (step S807). The abort function forcibly terminates 
substrate transfer or execution of etching When an error 
occurs during execution of etching on one of substrate lots 
continuously transferred. In the case Where a plurality of 
substrate lots are continuously transferred, When a preceding 
substrate lot is aborted, the folloWing substrate lot is also 
aborted automatically. 
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[0096] If it is determined in the step S807 that no substrate 
lot Was aborted, the process proceeds to a step S808, Wherein 
it is determined Whether or not a predetermined time period 
set as the parameter 600, ie “the chamber standing time” 
has elapsed (timed out) after the execution end time of the 
main step (etching) executed on the preceding substrate lot, 
Which is set as the time count start reference time. 

[0097] It should be noted that before the start of the 
counting of the chamber standing time in the step S808, the 
product processing recipe is executed, so that the count of a 
timer, not shoWn, is ?rst set to “0” When RF poWer is applied 
to the upper electrode plate and the loWer electrode plate, 
and then the set count of the timer is held at “0” during 
execution of the main step (see FIG. 3, eg STEPS 1 to 24 
(in FIG. 3, only STEPS 1 to 6 are shoWn). The holding of 
the count is canceled immediately When the main step is 
completed. After cancellation of the holding of the timer 
count at “0”, When re-execution processing is carried out for 
re-executing the main step, RF poWer is applied again, and 
the timer count is reset to “0”, Whereas When the abort 
processing is executed for forcible termination, i.e. inter 
ruption, of the main step, the timer count is not reset to “0”. 

[0098] If it is determined in the steps S802 to S808 that 
any of the requirements for execution of the dummy pro 
cessing is satis?ed, ie the dummy processing-improving 
function is disabled (YES to the step S802); the process 
chambers 106 and 107 are in the off-line state (NO to the 
step S803); the present substrate lot is the ?rst lot after 
poWer-on (YES to the step S804); the preceding substrate lot 
Was subjected to etching in the off-line state (YES to the step 
S805); there is no substrate subjected to etching after the P/C 
maintenance (YES to the step S806); the preceding substrate 
lot Was aborted (YES to the step S807); or the chamber 
standing time has elapsed, at least one non-product substrate 
is subjected to the dummy processing, as described in detail 
hereinafter With reference to FIG. 10, in a step S809, and the 
process proceeds to the step S810. In the step S810, the 
substrates included in the substrate lot are all subjected to 
product processing (etching), folloWed by terminating the 
process. Thus, after occurrence of an irregular situation 
Where dummy processing should be executed, dummy pro 
cessing is carried out on one to three non-product substrates 
before each execution of product processing in the step 
S810. As a result, the processing atmosphere in each of the 
process chambers 106 and 107 can be reliably stabiliZed. 

[0099] On the other hand, if it is determined in the step 
S808 that the chamber standing time has not elapsed, Which 
means that the processing atmosphere Within a process 
chamber used for etching the preceding substrate lot is held 
in a stable state, the dummy processing in the step S809 is 
skipped (omitted), and the process proceeds to the step 
S810. In the step S810, the substrates included in the 
substrate lot are all subjected to etching (product process 
ing), folloWed by terminating the present process. 

[0100] According to the process in FIG. 8, When the 
chamber standing time has not elapsed (NO to the step 
S808), the dummy processing in the step S809 is omitted, 
judging that the process chamber used for etching the 
preceding substrate lot has been kept stable, and the sub 
strates in the substrate lot are subjected to etching (step 
S810). As a result, it is possible not only to reduce con 
sumption of non-product substrates, but also to enhance 
productivity in manufacturing product substrates. 
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[0101] If it is determined in the steps S804 to S808 that at 
least one of the process chambers 106 and 107 corresponds 
to the af?rmative ansWer “YES”, the process proceeds to the 
step S809. 

[0102] It is preferable that the steps S800 to S808 in FIG. 
8 are executed in a state Where transfer of a ?rst substrate in 
a substrate lot can be started. 

[0103] In the folloWing, a description Will be given of a 
?rst variation of the substrate processing method according 
to the present embodiment. 

[0104] In the present variation, the substrate processing 
system is con?gured such that it is possible to set Whether or 
not the folloWing substrate lot is to be automatically aborted, 
Which is determined in the abort processing in the step S807. 
More speci?cally, this setting can be made according to 
con?guration parameters Which can be changed by the host 
computer 200, and Whether or not a preceding substrate lot 
and the folloWing substrate lot Were aborted is recorded in 
a process log as a log of the Whole process (see FIG. 9A, 
With reference to Which a detailed description Will be given 

hereinafter). 
[0105] Therefore, even When a preceding substrate lot and 
the folloWing substrate lot are subjected to product process 
ing via the common transfer chamber 104 (see FIG. 2), it is 
possible to con?gure such that the product processing is to 
be carried out Without automatic execution of abort process 
ing on the folloWing substrate lot. In this case, it is deter 
mined in the step S807 that the preceding substrate lot Was 
aborted, and the dummy processing is executed Whenever 
the ansWer to the question of the step S807 is affirmative, so 
that it is possible to dispense With the step S808 in Which 
Whether or not the dummy processing should be executed is 
determined based on the chamber standing time (parameter 
600“chamber standing time” forcible termination option). 

[0106] In the folloWing, a description Will be given of a 
second variation of the substrate processing method accord 
ing to the present embodiment. 

[0107] In the present variation, the result of dummy pro 
cessing executed on a non-product substrate is recorded in 
the host computer 200, as a process log as a log of the Whole 
process, or as a dummy process log. 

[0108] FIG. 9A is a vieW shoWing an example of the 
process log recorded in the host computer 200, and FIG. 9B 
is a fragmentary vieW shoWing an example of the dummy 
process log as the result of dummy processing executed on 
a non-product substrate. 

[0109] In the process log an example of Which is shoWn in 
FIG. 9A, operations of the Whole process are recorded on a 
lot-by-lot basis, and Whether or not the abort processing Was 
executed and Whether or not there is a substrate subjected to 
error processing (error substrate) are displayed in the left 
most column of the process log. For example, When abort 
processing Was executed, a mark “I” is displayed, and When 
abort processing Was not executed, a mark “0” is displayed. 
Further, When there Was no error substrate, the mark“ ” is 
displayed, and When there Was an error substrate, a mark 
“Y” is displayed. That is, When processing Was normally 
terminated, the mark “0” is displayed. In the FIG. 9A 
example, only the mark “0” is displayed for all jobs, since 
the processing Was normally terminated for all the jobs. 












