pump for exhausting the interior of areaction tube. For this reason, a spike-shaped current may
risein apump current during afilm-forming step.  Therefore, pump stop can be monitored by
managing the maximum of current value of the pump as a threshold value.
[0006] However, when only the maximum value of the pump current is monitored, regardless of
the frequency of spike-shaped current rise, alarge load applied even once may be determined as
abnormal. Further, it is necessary to adjust the threshold value while looking at the actua
pump current value, which may make it difficult to find an optimal value.
[Prior Art Documents]
[0007] Patent Documents

Patent Document 1: Japanese Patent No. 5855841

Patent Document 2: Japanese laid open publication No. 2012-186213
[0008] The present disclosure provides some embodiments of a technique capable of predicting

an abnormal event by monitoring a change in current value of a pump.

SUMMARY
[0009] According to one or more embodiments of the present disclosure, there is provided a
configuration that includes: a main controller configured to, when executing a process recipe
including a specific step of executing a sub-recipe, control a process controller to execute the
sub-recipe a predetermined number of times to perform a predetermined process to a substrate;
and a device management controller configured to collect device data during an execution of the
process recipe and store the device datain a storage part.  The device management controller is
further configured to: search the storage part in which the device data is stored; acquire the
device datain a designated step among respective steps constituting the sub-recipe for a number
of times of execution of the sub-recipe; calculate afirst standard deviation of the device data
acquired for the number of times of execution; and compare the calculated first standard
deviation with athreshold value and generate an alarm when the calculated first standard

deviation exceeds the threshold value.



opened and closed by afurnace port shutter 31.

[0022] A boat elevator 32 serving as an elevation mechanism for moving up and down the boat
26 isinstalled between the right end of the housing 2 and the right end of the standby part 27 of
the sub-housing 16. A seal cap 34 serving asalid is horizontally attached to an arm 33
connected to alifting platform of the boat elevator 32. The lid 34 vertically supports the boat
26, and can air-tightly close the furnace port in a state where the boat 26 is loaded in the process
chamber 29.

[0023] The boat 26 is configured to hold a plurality of substrates 18 (for example, about 50 to
125 substrates) in multiple stages in a horizontal posture with the centers thereof aligned.

[0024] A clean unit 35 is disposed at a position opposite to the boat elevator 32 side. The clean
unit 35 includes a supply fan and a dustproof filter so as to supply clean air 36 which is a cleaned
atmosphere or aninert gas. A notch-aligning device (not shown) serving as a substrate-aligning
devicefor aligning the circumferential position of the substrates 18 isinstalled between the
substrate transfer mechanism 24 and the clean unit 35.

[0025] The clean air 36 blown out from the clean unit 35 is circulated through the notch-aligning
device (not shown), the substrate transfer mechanism 24, and the boat 26, and is then sucked
through a duct (not shown) and exhausted outside the housing 2 or is blown out into the transfer
chamber 23 by the clean unit 35.

[0026] Next, the operation of the substrate processing apparatus 1 will be described. When the
pod 9 is supplied to the load port 8, the pod-loading/unloading port 6 is opened by the front
shutter 7. The pod 9 on the load port 8 is loaded into the housing 2 through the pod-
loading/unloading port 6 by the pod transfer mechanism 15 and is mounted on a designated shelf
plate 13 of the rotary pod shelf 11.  After the pod 9 istemporarily stored in the rotary pod shelf
11, the pod 9 is transferred from the shelf plate 13 to one of the pod openers 14 by the pod
transfer mechanism 15 and is then transferred to the mounting table 21, or is directly transferred
from the load port 8 to the mounting table 21.

[0027] At thistime, the wafer-loading/unloading port 19 is closed by the opening/closing

mechanism 22, and the transfer chamber 23 isfilled with the circulated clean air 36.  Since the
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transfer chamber 23 isfilled with a nitrogen gas as the clean air 36, the oxygen concentration in
the transfer chamber 23 is lower than the internal oxygen concentration of the housing 2.

[0028] The opening side end face of the pod 9 mounted on the mounting table 21 is pressed
against the opening edge of the wafer-loading/unloading port 19 in the front wall 17 of the sub-
housing 16, and the lid of the pod 9 is removed by the opening/closing mechanism 22 to open the
wafer entrance.

[0029] When the pod 9 is opened by the pod opener 14, the substrate 18 is taken out of the pod 9
by the substrate transfer mechanism 24, transferred to the notch-aligning device (not shown), and
aligned in the notch-aligning device.  After that, the substrate transfer mechanism 24 loads the
substrate 18 into the standby part 27 at the rear of the transfer chamber 23 and charges the
substrate 18 in the boat 26.

[0030] The substrate transfer mechanism 24 that delivered the substrate 18 to the boat 26 returns
to the pod 9 and charges the next substrate 18 into the boat 26. During the charging operation
of the substrate 18 in the boat 26 by the substrate transfer mechanism 24 in one (upper or lower)
pod opener 14, another pod 9 is transferred from the rotary pod shelf 11 to the other (lower or
upper) pod opener 14 by the pod transfer mechanism 15, and the opening operation of the pod 9
by the other pod opener 14 is simultaneously performed.

[0031] When a predetermined number of substrates 18 are charged in the boat 26, the furnace
port of the process furnace 28 that has been closed by the furnace port shutter 31 is opened by
the furnace port shutter 31.  Subsequently, the boat 26 is moved up by the boat elevator 32 and
loaded into the process chamber 29.

[0032] After the loading, the furnace port is air-tightly closed by the seal cap 34.  In the present
embodiments, at thistiming (after the loading), a purge process (pre-purge process) in which the
process chamber 29 is replaced with an inert gasis performed.

[0033] The process chamber 29 is vacuum-exhausted by a gas exhaust mechanism (not shown)
such as a vacuum pump so that the process chamber 29 has a desired pressure (degree of
vacuum). Further, the process chamber 29 is heated to a predetermined temperature by a heater

driving part (not shown) so that the process chamber 29 has a desired temperature distribution.
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cumulative value of the film thickness, etc.) of manufactured product substrates, data (for
example, a set value, a measured value, etc.) related to the components (quartz reaction tube,
heater, valve, MFC, etc.) of the apparatus 1, and the like.

[0038] Note that data collected during recipe execution may be referred to as process data.  For
example, the process data such as raw waveform data as specific interval (for example, 1 second)
data from the start to the end of the recipe, statistics data of each step in the recipe, etc. are aso
included in the devicedataDD. A maximum value, a minimum value, an average value, and
the like are included in the statistics data.  Event data indicating various apparatus events (for
example, data indicating maintenance history) when the recipe is not executed (for example, at
idling when the substrate is not loaded into the apparatus) are also included in the device data
DD.

[0039] Sincethe main controller 201 is electrically connected to the transfer system controller
211 and the process system controller 212 viaa LAN line LAN1 such as 100BASE-T, the main
controller 201 is capable of transmission/reception of each device data DD, downloading and
uploading of eachfile, etc.

[0040] The operation part 201 is provided with a port as a mounting part into which a recording
medium (for example, a USB key or the like) as an external storage device is detachably inserted.
An OS corresponding to this port isinstalled in the operation part 201.  Further, an external
upper level computer 300 and a management apparatus 310 are connected to the operation part
201 viaacommunication network LANZ2 such as 100BASE-T. For this reason, even when the
substrate processing apparatus 1 isinstalled in a clean room, the external upper level computer
300 and the management apparatus 310 can be arranged in an office outside the clean room.
[0041] The device management controller 215 is connected to the operation part 201 viaaLAN
line and is configured to collect the device data DD from the operation part 201, quantify the
operation status of the apparatus, and display it on ascreen. The device management controller
215 will be described in detail below.

[0042] The transfer system controller 211 is connected to a substrate transfer system 211A

mainly including the rotary pod shelf 11, the boat elevator 32, the pod transfer mechanism 15,
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the substrate transfer mechanism 24, the boat 26, and a rotation mechanism (not shown). The
transfer system controller 211 is configured to control the transfer operations of the rotary pod
shelf 11, the boat elevator 32, the pod transfer mechanism 15, the substrate transfer mechanism
24, the boat 26, and the rotation mechanism (not shown). In particular, the transfer system
controller 211 is configured to control the transfer operations of the boat e evator 32, the pod transfer
mechanism 15, and the substrate transfer mechanism 24 through a motion controller 211a.

[0043] The process system controller 212 includes a temperature controller 212a, a pressure
controller 212b, a gas flow rate controller 212c¢, and a sequencer 212d. These temperature
controller 212a, pressure controller 212b, gas flow rate controller 212c, and sequencer 212d
constitute sub-controllers and are electrically connected to the process system controller 212.
Therefore, these sub-controllers are capable of transmission/reception of each device data DD,
downloading and uploading of eachfile, etc. The process system controller 212 and the sub-
controllers are illustrated as separate bodies, but may be integrated.

[0044] A heating mechanism 212A is connected to the temperature controller 212a mainly
including a heater, atemperature sensor, and thelike. The temperature controller 212ais
configured to adjust the internal temperature of the process furnace 28 by controlling the
temperature of the heater of the process furnace 28. The temperature controller 212ais further
configured to control power to be supplied to a heater wire by performing switching (on/off)
control of athyristor.

[0045] A gas exhaust mechanism 212B mainly including a pressure sensor, an APC valve, which
isapressure valve, and a vacuum pump, is connected to the pressure controller 212b. The
pressure controller 212b is configured to control the degree of opening of the APC valve and
switching (on/off) of the vacuum pump based on a pressure value detected by the pressure sensor
so that the internal pressure of the process chamber 29 reaches a desired pressure at a desired
timing.

[0046] The gas flow rate controller 212c includesan MFC. The sequencer 212d is configured
to control the supply and stop of a gas from a processing gas supply pipe or a purge gas supply

pipe by opening/closing avalve 212D. Further, the process system controller 212 is configured
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device data DD of the substrate processing apparatus 1 to/from the main controller 201, and a
storage part 215h that stores various types of data.

(Screen Display Part 215a)

[0063] The screen display part 215ais configured to display the function of the device
management controller 215.  Further, instead of the screen display part 215a, the operation
display part 227 of the main controller 201 may be used for display. Alternatively, an operation
terminal or the like may be used instead of the screen display part 215a.

(Screen Display Controller 215b)

[0064] The screen display controller 215b controls to execute a screen display program to
process the collected device data DD into data for screen display to create and update screen
display data, and to display the updated screen display data on the screen display part 215a or the
operation display part 227. In the present embodiments, the updated screen display data are
displayed on not the screen display part 215a but the operation display part 227.

(Apparatus Status Monitoring Part 215e)

[0065] The apparatus status monitoring part 215e has apparatus-status-monitoring programsin a
memory (for example, the storage part 215h), and executes an apparatus status monitoring
function. Asshown in FIG. 6, the apparatus status monitoring part 215e includes a diagnosis
condition definition part 311, an accumulation part 313, aretrieval part 314, and a diagnosis part
315. A pump-current-abnormality-monitoring program in the present embodiments, whichis
one of the apparatus-status-monitoring programs and is executed by the apparatus status
monitoring part 215e, will be described below.

[0066] For example, device data DD of a monitoring target or a diagnosis target designated by
input (such as operation command input) from the screen display part 215a or the operation
display part 227, an abnormality diagnosis rule such as an upper limit designated value (UCL)
and alower limit designated value related to the device data DD, and the like are set as
monitoring contents or diagnosis condition definition datain the diagnosis condition definition
part 311.

[0067] The accumulation part 313 performs control to accumulate all device data DD supplied
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comparison section of the diagnosis part 315 compares the abnormality diagnosis rule designated
by the diagnosis condition definition data with the calculated secondary statistics data (the first
standard deviation). The abnormality diagnosis rule can be, for example, the upper limit value
(UCL) of the standard deviation S of the maximum value of the device data DD.

[0071] Asaresult of the comparison, when it is determined that the device data DD is abnormal,
for example, the diagnosis part 315 generates a diagnosis result showing to the operation display
part 227 that the abnormality has been detected, creates abnormality analysis data 315D, and
storesit in such amanner that it can be referred from the abnormality analysis support part 215f.
The abnormality analysis data 315D can be stored in the storage part 215h, for example.

[0072] That is, the accumulation part 313 generates the primary statistics data (for example,
including the tempora waveform of the temperature of the process chamber (reaction chamber)
29, processing time, maximum value, minimum value, etc.) based on the device data DD set by
the diagnosis condition definition part 311, and the diagnosis part 315 cal cul ates the secondary
statistics data (first standard deviation) from the primary statistics data and uses the calcul ated
secondary statistics data to monitor and diagnose the device data DD of the substrate processing
apparatus 1. That is, the diagnosis part 315 compares the secondary statistics data of the device
data DD transferred from the substrate processing apparatus 1 every moment with the
abnormality diagnosis rule, and determines that the device data DD is abnormal if the secondary
statistics data of the device data DD deviates from a predetermined range (the abnormality
diagnosisrule). Further, the diagnosis part 315 performs diagnosis of the device data DD or the
statistics data using a predetermined abnormality diagnosisrule.  Further, when is diagnosed
that the device data DD or the statistics datais abnormal, for example, the fact that the
abnormality has been detected is showed to the operation display part 227.

[0073] The apparatus status monitoring part 215e is configured to store the start/end information
of various recipes including the process recipe and the start/end of steps constituting the recipes
in the storage part 215h, as production history information for each batch process.

[0074] The apparatus status monitoring part 215e in the present embodimentsis further

configured to accumulate in the storage part 215h the event data including maintenance
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information while the process recipe is not being executed. According to this configuration,
since the relation between the statistics of the device data DD and the maintenance work can be
displayed on the operation display part 227 or the like, an event that cannot be expressed by a
numerical value (for example, event data related to an event such as maintenance) can be
displayed, which makes it possible to efficiently check the factor of fluctuation of the process
data.

(Abnormality Analysis Support Part 215f)

[0075] The abnormality analysis support part 215f is configured to execute a data analysis
program, and when an abnormal event (for example, an abnormality in the thickness of a
substrate which is a product) occurs, to display on the operation display part 227 the abnormality
analysis data for a maintenance worker to analyze the factor of the abnormal event. This
contributes to shortening analysis time and reducing analysis errors due to variations in the skills
of maintenance workers.

[0076] In thisway, the device management controller 215 can be connected to the main
controller 201 viaaLAN line, collect the device data DD from the main controller 201, process
and graph the accumulated device data DD, and display the graphed device data DD on the
operation display part 227. Further, the device management controller 215 has an apparatus
status monitoring function and is configured to display the operation status of the apparatus on
the operation display part 227 using the device data DD collected from the inside and outside of
the substrate processing apparatus 1.

[0077] The hardware configuration of the device management controller 215 is the same as that
of the main controller 201 described above. In addition, the device management controller 215
can be realized by using a normal computer system without resort to a dedicated system, like the
main controller 201.  Further, like the main controller 201, a means for supplying various
programsis optional.

(Storage Part 215h)

[0078] The storage part 215h stores all device data DD from the operation part 201 while the

process recipe is being executed, and also stores device data DD such as event data while the
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[0086] It isassumed that the current value Ip of the vacuum pump changes asillustrated in FIG.
8 from the start to the end of the processrecipe. The apparatus status monitoring part 215e
calculates a step execution time (sec), a maximum value, a minimum value, and an average value
from the start to the end of the process recipe, as primary statistics data of the current value Ip of
the vacuum pump in each of step 1, step 2, step A to step D, step 4, and step 5, and accumul ates
the primary statistics data in a statistics data storage area.  The statistics data storage area can be
set, for example, in the storage part 215h.
[0087] Here, when the process recipe transitions from step 2 to the first sub-recipe and steps A to
D of the first sub-recipe are executed, step 3 of the process recipe and steps A to D of the first to
n-th sub-recipes coexist. If the primary statistics data (maximum value/minimum value/average
value) is accumulated in units of steps 1, 2, 3, 4, and 5 of the process recipe, the primary
stati stics data (the maximum value in case of pump current monitoring) of the sub-recipe cannot
be known. Asaworkaround, only the primary statistics data of each of steps A to D of the sub-
recipeis calculated and accumul ated while the sub-recipe is being executed. At the time of
retrieval of the primary statistics data, the accumulated data in the statistics data storage area can
be retrieved and calculated as follows to calculate the statistics (maximum value/minimum
value/average value) of step 3 of the process recipe.
[0088] - Maximum value of step 3 = Maximum value during execution of sub-recipe.

* Minimum value of step 3 = Minimum value during execution of sub-recipe.

« Average value of step 3 = (total of (sub-recipe average x step time)) / step time.
[0089] FIG. 9isaview for explaining aflow of the pump-current-abnormality-monitoring
program according to an Example. FIG. 10isaformulafor calculating the standard deviation
used in the pump-current-abnormality-monitoring program according to an Example.
[0090] Next, the operation of the pump-current-abnormality-monitoring program will be
described with referenceto FIG. 9. The pump-current-abnormality-monitoring program is
stored in the storage part 215h and is executed by the apparatus status monitoring part 215e to
operate according to the flow shown in FIG. 9.

[0091] Asshownin FIG. 9, the pump-current-abnormality-monitoring program is started by
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executing step SO.

[0092] In step S1, when a monitoring task of the pump-current-abnormality-monitoring program
receives a process recipe end event, the process proceeds to step S2.

[0093] In step S2, it is checked whether or not a designated step of a monitoring target isset in
the diagnosis condition definition part 311 as monitoring contents or diagnosis condition
definition data. The designated step can be, for example, one of steps A, B, C, and D of the
sub-recipe. The designated step may be one or more of steps 1 to 5 of the process recipe.
[0094] When the designated step is not registered (N), the process proceedsto step S1.  When
the designated step isregistered (Y), the process proceedsto step S3.  In this Example, acase
where the designated step is registered as step A will be described. The device data DD of the
monitoring target is assumed to be the maximum value of the pump current Ip.

[0095] In step S3, the retrieval part 314 retrieves the statistics data storage areain which the
primary statistics data are accumulated. Then, the acquisition section of the diagnosis part 315
acquires the maximum values (ymax1, ymax2, ..., ymaxn) of the pump current in n steps A from
the statistics data storage area.

[0096] In step $4, the calculation section of the diagnosis part 315 uses the n maximum values
(ymax1, ymax2, ..., ymaxn) of the pump current acquired in step S3 as a sampl e to calculate the
standard deviation S (first standard deviation) that is secondary statisticsdata.  The value of the
standard deviation S takes a variation of n repetitions as a feature amount and can be used as an
index considering the frequency of the biting load of the vacuum pump. The standard deviation
S can be obtained by the formula shown in FIG. 10.

[0097] In step S5, the comparison section of the diagnosis part 315 compares the value of the
standard deviation S calculated in step S4 with the upper limit value (UCL). When the value of
the standard deviation S does not exceed the upper limit value (UCL) (N), the process proceeds
to step S1. On the other hand, when the value of the standard deviation S exceeds the upper
limit value (UCL) (), the process proceeds to step S6 where the apparatus status monitoring
part 215e generates an alarm to notify the main controller 201 of the abnormality.

[0098] Here, calculation of the upper limit value (UCL) as a threshold value will be described.
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frequency of occurrence, the greater the variation in the maximum value of the pump current Ip
repeated ntimes.  In FIG. 12, the variation in the maximum value of the pump current Ipis
large at two locations between 20 to 25 batches and between 30 to 32 batches. Therefore, itis
possible to perform detection in consideration of the occurrence frequency, and it is possible to
detect a sign of pump stop before the pump stop (pump down occurrencein FIG. 12).

[0107] The present disclosure has been described in detail based on the Examples. However,
the present disclosure is not limited to the above-described embodiments and Examples, and
various modifications can be made.

[0108] The semiconductor manufacturing apparatus and the semiconductor device
manufacturing method have been described in the above embodi ments and Examples.

However, the present disclosure is not limited to the above-described semiconductor
manufacturing apparatus and semiconductor device manufacturing method. For example, the
present disclosure can be applied to a manufacturing apparatus and a manufacturing method of
processing a glass substrate such as liquid crystal display (LCD).

[0109] In addition, the film forming process includes, for example, chemical vapor deposition
(CVD), physical vapor deposition (PVD), a process for forming an oxide film or anitride film, a
process for forming afilm including metal, and the like.

[0110] The semiconductor manufacturing apparatus that performs the film forming process has
been described in the above embodiments and Examples. However, the present disclosure can
be applied to other substrate processing apparatuses (such as an exposure apparatus, a
lithography apparatus, a coating apparatus, a CVD apparatus using plasma, €tc.).

[0111] According to the present disclosure, it is possible to detect a sign that a pump will stop by

monitoring a change in current of the pump.
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WHAT ISCLAIMED IS:

1. A substrate processing apparatus comprising:
amain controller configured to, when executing a process recipe including a specific
step of executing a sub-recipe, control a process controller to execute the sub-recipe a
predetermined number of times to perform a predetermined process to a substrate; and
a device management controller configured to collect device data during an execution of
the process recipe and store the device data in a storage part,
wherein the device management controller is further configured to:
search the storage part in which the device datais stored;
acquire the device data in a designated step among respective steps constituting
the sub-recipe for a number of times of execution of the sub-recipe;
calculate afirst standard deviation of the device data acquired for the number of
times of execution; and
compare the calculated first standard deviation with athreshold value and
generate an alarm when the calculated first standard deviation exceeds the threshold

value.

2. The substrate processing apparatus of Claim 1, wherein the threshold value is a value
obtained by multiplying a second standard deviation, which is calculated from a number of times
that a previous process recipe executed in a past under the same processing condition as the
process recipe was executed and the first standard deviation calculated each time the previous

process recipe is executed, by a constant.

3. The substrate processing apparatus of Claim 1, wherein the device management
controller is configured to individually calculate a standard deviation in the respective steps

constituting the sub-recipe.
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4. The substrate processing apparatus of Claim 1, wherein the device management
controller includes a calcul ator that calculates statistics data of the device data, and is configured
to store each of the statistics data of the device data of respective steps including the specific step

in the storage part during the execution of the process recipe.

5. The substrate processing apparatus of Claim 1, wherein the device management
controller includes a calcul ator that calculates statistics data of the device data, and is configured
to store each of the statistics data of the device data of the designated step in the storage part

during an execution of the sub-recipe.

6. The substrate processing apparatus of Claim 4 or Claim 5, wherein the calculator is
configured to calculate a standard deviation value of at least one statistics data of the acquired

device data.

7. The substrate processing apparatus of Claim 1, wherein the sub-recipe includes at least a
first step and a second step,

wherein the main controller outputs the device data to the device management controller
while executing at least the first step and the second step plural times, and

wherein the device management controller is configured to store each of the device data

in the first step and the second step in the storage part.

8. The substrate processing apparatus of Claim 7, wherein the first step is a step of
supplying a precursor gas to a process chamber,
wherein the second step is a step of supplying a reaction gas to the process chamber, and
wherein the sub-recipe further includes a third step of purging the precursor gas or a

fourth step of purging the reaction gas.
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0. The substrate processing apparatus of Claim 1, wherein the device management
controller is configured to further include:
an acquisition part that acquires statistics data of the device datafor a number of
times that the designated step is executed; and

acomparator that compares the first standard deviation with the threshold value.

10. The substrate processing apparatus of Claim 9, further comprising: an abnormality
analysis support part configured to support analysis of an abnormality that has occurred in the
substrate processing apparatus,

wherein the comparator notifies the abnormality analysis support part of the
abnormality if the first standard deviation exceeds the threshold value, and

wherein the abnormality analysis support part is configured to display afailure

information screen for analyzing afactor of the abnormality on an operation screen.

11. The substrate processing apparatus of Claim 10, wherein the abnormality analysis
support part is configured to display, on the operation screen:

the first standard deviation in a process recipe in which the abnormality has occurred,
and

the first standard deviation in a process recipe that has been executed up to the process

recipe in which the abnormality has occurred.

12. The substrate processing apparatus of Claim 1, wherein the device management
controller is configured to generate the alarm and to control the main controller not to execute a

process recipe scheduled to be executed next.

13. A method of monitoring an abnormality of a substrate processing apparatus including an
operator configured to, when executing a process recipe including a specific step of executing a

sub-recipe, control a process controller to execute the sub-recipe to perform a predetermined
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process to a substrate, and a data monitor configured to collect device data during an execution
of the process recipe and store the device data in a storage part, the method comprising:

searching the storage part in which the device data is stored,;

acquiring the device data in a designated step of the sub-recipe for a number of times of
execution of the sub-recipe;

calculating afirst standard deviation of the device data acquired for the number of times
of execution;

comparing the calculated first standard deviation with athreshold value; and

generating an alarm when the calculated first standard deviation exceeds the threshold

value.

14. A program that is executed in a computer for controlling a substrate processing
apparatus including:

amain controller configured to, when executing a process recipe including a specific
step of executing a sub-recipe, control a process controller to execute the sub-recipe a
predetermined number of times to perform a predetermined process to a substrate; and

a device management controller configured to collect device data during an execution of
the process recipe and store the device data in a storage part,

the program causing the computer to execute a process comprising:

searching the storage part in which the device data is stored,;

acquiring the device data in a designated step among respective steps constituting the
sub-recipe for anumber of times of execution of the sub-recipe;

calculating afirst standard deviation of the device data acquired for the number of times
of execution; and

comparing the calculated first standard deviation with athreshold value and generating

an alarm when the calculated first standard deviation exceeds the threshold value.
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