
DESCRIPTION VACUUM PUMP SELF-DIAGNOSIS METHOD, VACUUM PUMP SELF-
DIAGNOSIS SYSTEM, AND VACUUM PUMP CENTRAL MONITORING SYSTEM FIELD OF
THE INVENTION 5The present invention relates to a vacuum pump
self-diagnosis method, a vacuum pump self-diagnosis system, and a
vacuum pump central monitoring system for making self-diagnosis of a
dry vacuum pump in which by-products are deposited due to reactions
in processes. 10 DESCRIPTION OF BACKGROUND ART        In recent
years, the diameter of semiconductor wafers and the size of liquid
crystal boards have been progressively increased with increasingly
higher 15 integration of semiconductor devices, resulting in a higher
unit price per semiconductor wafer and liquid crystal board. For this
reason, it is necessary to stabilize manufacturing processes to
increase the product yield rate. Particularly, stable operations have
been regarded as a critical 20 challenge for devices which directly
affect the manufacturing processes, such as a dry vacuum pump.
With a batch processing apparatus which processes a large number of
wafers in batch in a single process such as LP-CVD (Low-Pressure
Chemical Vapor Deposition) used in 



25 semiconductor device manufacturing, if a dry vacuum pump suddenly
stops during the processing, a large number of semiconductor wafers
are damaged to possibly cause major losses. On the other hand, in
regard to liquid crystals,  an increase in size has been progressed
to such an extent that the board area exceeds 4 m2, so that damaged
boards would result in a tremendous loss. See Japanese Patent
Laid-open No. 2005-9337. 5In situations as mentioned above, a demand
has been increased for a system which makes self-diagnosis of dry
vacuum pumps and provides a safeguard against the failures beforehand
to prevent damages in products. At present, a central monitoring
system manages the operation of multiple 10 dry vacuum pumps for
satisfying the demand. This current central monitoring system, though
capable of monitoring multiple dry vacuum pumps for operating
situations with a few computers (personal computers), does not have a
function of making self-diagnosis of the dry vacuum pumps. 15
DISCLOSURE OF THE INVENTION        The present invention has been
made in view of the foregoing aspect, and it is an object of the
invention to provide a vacuum pump self-diagnosis method, a vacuum
pump 20 self-diagnosis system, and a vacuum pump central monitoring
system. To solve the above problem, a vacuum pump self- diagnosis
method set forth in claim 1 is a vacuum pump self-diagnosis method
for making self-diagnosis of a vacuum 



25 pump, characterized in that self-diagnosis is made to generate an
alarm when a predetermined alarm set value is exceeded by an
integrated value or an average value of a current of a motor for
rotating a rotor of the vacuum pump.         A vacuum pump
self-diagnosis method set forth in claim 2 is characterized in that
the alarm set value is the sum of an average current value during an
initial operation of the motor and a predetermined value a in the
vacuum pump 5 self-diagnosis method according to claim 1.        A
vacuum pump self-diagnosis method set forth in claim 3 is
characterized in that the self-diagnosis of the vacuum pump is
determined on the basis of the number of times the current value of
the motor exceeds the alarm set 10 value per unit time in the vacuum
pump self-diagnosis method according to claim 1 or 2.        A vacuum
pump self-diagnosis system set forth in claim 4 is a vacuum pump
self-diagnosis system for making self-diagnosis of a vacuum pump
which comprises a casing, 15 and a rotor rotatably arranged in the
casing for sucking and discharging a gas through rotations of the
rotor, characterized in that the vacuum pump comprises a plurality of
stages of the rotors, a pressure sensor arranged between the rotor
stages, and a self-diagnosis unit for calculating 20 an integrated
value or an average value of a current of a motor for rotating the
rotor, and making self-diagnosis of the vacuum pump when the
integrated value or average value exceeds a predetermined alarm set
value, and the self-diagnosis unit switches from one self-diagnosis
calculation 25 method to another or interrupts the self-diagnosis
calculation based on a pressure value detected by the pressure
sensor. A vacuum pump self-diagnosis system set forth in  



claim 5 is characterized in that the self-diagnosis unit is arranged
in a control unit within the body of the vacuum pump in the vacuum
pump self-diagnosis system according to claim 4. 5A vacuum pump
failure central monitoring system set forth in claim 6 is a vacuum
pump central monitoring system which comprises a plurality of network
adapters for connecting a plurality of vacuum pumps to a network, and
a central monitoring computer for intensively monitoring the 10
plurality of network adapters, wherein pump data sent from each
vacuum pump through the network adapter is monitored by the central
monitoring computer. The vacuum pump central monitoring system is
characterized by a pump self-diagnosis adapter disposed between the
vacuum pump and the 15 adapter and comprising a self-diagnosis unit
for making self-diagnosis of the vacuum pump, or a self-diagnosis
unit disposed in the network adapter for making self-diagnosis of the
vacuum pump. A vacuum pump failure central monitoring system set 20
forth in claim 7 is characterized in that the pump self-diagnosis
adapter or network adapter comprises a pump data storage unit for
storing data on the vacuum pumps, and the self-diagnosis unit makes
self-diagnosis of the vacuum pump based on the pump data in the pump
data storage unit in the 25 vacuum pump central monitoring system
according to claim 6.        According to the vacuum pump
self-diagnosis method set forth in claims 1 to 3, since
self-diagnosis is made when the alarm set value is exceeded by an
integrated value  or an average value of the current of the motor for
rotating the rotor of the vacuum pump, it is possible to provide a
vacuum pump self-diagnosis method which can simply and accurately
make self-diagnosis of the vacuum 5 pump. Particularly, in the
invention set forth in claim 2, the predetermined value a is added to
an average current value during an initial operation of the motor to
create 



the alarm set value, the alarm set value can be set in conformity to
a particular pump even when the current value 10 of the motor varies
due to individual differences among pumps. Also, in the invention set
forth in claim 3, since a failure is determined on the basis of the
number of times the current value of the motor exceeds the alarm set
value per unit time, it is possible to accurately detect a state 15
in which the pump is about to fail.        According to the vacuum
pump self-diagnosis system set forth in claims 4 and 5, the pressure
sensor is arranged between the rotor stages, and the self-diagnosis
unit is provided for calculating an integrated value or an 20 average
value of the current of the motor for rotating the rotor, and making
self-diagnosis of the vacuum pump when the integrated value or
average value exceeds a predetermined alarm set value, wherein the
self-diagnosis unit switches from one self-diagnosis calculation
method to 25 another or interrupts the self-diagnosis calculation
based on a pressure value detected by the pressure sensor, thus
making it possible to provide a vacuum pump self-diagnosis system
which is capable of accurately making self-diagnosis  of a dry vacuum
pump which is applied with a varying pump load due to variations in
inflow gas amount. According to the vacuum pump failure central
monitoring system set forth in claims 6 and 7, since the 5 pump
self-diagnosis adapter comprising the self-diagnosis unit for making
self-diagnosis of the vacuum pump is disposed between the vacuum pump
and adapter, or the self-diagnosis unit is disposed in the network
adapter for making self-diagnosis of the vacuum pump, it is possible
to 10 simply provide, for example, an existing vacuum pump central
monitoring system with a function of making self-diagnosis of each
vacuum pump. BRIEF DESCRIPTION OF THE DRAWINGS 



15Fig. 1 is a diagram generally illustrating an exemplary
configuration of a screw dry vacuum pump used for a main pump;
Fig. 2 is a diagram generally illustrating an exemplary configuration
of a Roots dry vacuum pump used for 20 a booster pump;        Fig. 3
is a diagram illustrating a processing flow of a vacuum pump
self-diagnosis method according to the present invention; Fig. 4 is a
diagram for describing a self-diagnosis 25 method which relies on the
number of times a pump current is generated in a main pump according
to the present invention; Fig. 5 is a diagram for describing a
self-diagnosis  method which relies on the inner pressure of a
booster pump according to the present invention;        Fig. 6 is a
diagram for describing a self-diagnosis method which relies on an
integrated pump current value of 5 the booster pump according to the
present invention;        Fig. 7 is a diagram for describing a
self-diagnosis method which relies on an integrated pump current
value and a pump inner pressure of the booster pump according to the
present invention; 10Fig. 8 is a diagram for describing an exemplary 



configuration of a current dry vacuum pump central monitoring system;
Fig. 9 is a diagram illustrating an exemplary configuration of a
self-diagnosis adapter for a vacuum pump 15 central monitoring system
according to the present invention; and Fig. 10 is a diagram showing
a change in the number of times a peak current is generated in the
main pump. 20 BEST MODE FOR CARRYING OUT THE INVENTION        One
embodiment of the present invention will hereinafter be described
with reference to the drawings. In dry vacuum pumps used for
manufacturing semiconductor devices and liquid crystal boards,
reaction by-products 25 resulting from process exhaust often deposit
within pumps to make the same inoperative. Particularly, this
tendency is prominent in dry vacuum pumps for heavy load processes
such as P-CVD (Plasma-CVD) used in liquid crystal board
manufacturing processes, LP-CVD used in semiconductor device
manufacturing processes, and the like, which involve a large amount
of reaction by-products caused thereby. The present invention
provides a vacuum pump self-diagnosis 5 method, a vacuum pump
self-diagnosis system, and a vacuum pump central monitoring system
which are suitable for making self-diagnosis of such dry vacuum pumps
for heavy load processes. Failures in dry vacuum pumps for heavy load
processes 



10 are mainly caused by reaction by-products which flow into and
deposit within the dry vacuum pumps and thereby lock their rotors.
When reaction by-products deposit within the dry vacuum pumps, the
rotor slides into contact with the reaction by-products deposited in
a space between the rotor 15 and a casing, causing a gradually
increased load on the pump, a gradual increase in a current value of
a motor which drives the rotor, and an eventual overload which stops
the pump. On the other hand, since the deposited reaction by-products
may cause a rise in temperature within 20 a pump, it is thought that
temperature is used for pump self-diagnosis. But, the temperature is
also affected by a cooling water and the like other than the reaction
byproducts, so that the current value of the motor for driving the
pump (for rotating the rotor) (hereinafter 25 called the "pump
current value") more directly contributes to a detection of such
deposited by-products within the pump. In the following, a
description will be given of a vacuum pump self-diagnosis method for
monitoring a pump  current value to make self-diagnosis of a dry
vacuum pump. Fig. 4 is a diagram for describing how self-diagnosis of
a main pump is made from pulses appearing in a pump current. Vacuum
pumps for a heavy load process comprise a main 5 pump for driving
from the atmospheric pressure, and a booster pump which operates as
an auxiliary pump for assisting the main pump. A screw dry vacuum
pump is, the configuration of which is illustrated in Fig. 1,is used
for the main pump, while a Roots dry vacuum pump, the 10
configuration of which is illustrated in Fig. 2, is used for the
auxiliary pump. As illustrated in Fig. 1, the screw dry vacuum pump
10 is configured to contain a screw rotor 12 in a casing 11 and a
main shaft 13 is rotatably supported by bearings 14, 15. On the other
hand, the Roots 15 dry vacuum pump 20 is configured to contain a
Roots rotor 



22 in a casing 21, as illustrated in Fig. 2, and a main shaft 23 is
rotatably supported by bearings 24, 25.        In the screw dry
vacuum pump 10, a reaction byproduct M deposits on the inner surface
of the casing 11 20 near a discharge port, as illustrated in Fig. 1,
and the screw rotor 2 slides into contact with the deposited reaction
by-product M. In the Roots dry vacuum pump 20, in turn, a reaction
by-product M deposits on the inner surface of the casing 21, as
illustrated in Fig. 1, and the side 25 surface of the Roots rotor 22
slides into contact with the deposited reaction by-product M.
Fig. 3 is a diagram illustrating a processing flow of a vacuum pump
self-diagnosis method according to the  present invention. In this
flow, different self-diagnosis calculations are made for the screw
dry vacuum pump which is the main pump and the Roots dry vacuum pump
which is a booster pump because they differ in the behavior of a pump
5 current value associated with the deposited reaction by-product.
First, an alarm set value is determined for a criterion of a
self-diagnosis diagnosis, followed by the self-diagnosis calculations
for the main pump and booster pump. When the main pump is a Roots
vacuum pump, the self- 10 diagnosis calculation made therefor is
similar to that of the booster pump. [Determination of Self-Diagnosis
Alarm Set Value]        First, a self-diagnosis alarm set value is
determined at step ST1. The pump current value may vary due to 15
individual differences and the like. For this reason, for determining
the alarm set values for the respective pumps, the pump current value
is averaged over an initial operating time, and this average current
value is designated an initial current value Is. Then, a 20
predetermined value a is added to the initial current value Is, and
the resulting sum is chosen to be the alarm set value. That is, alarm
set value = Is+a. The initial current value Is can be obtained by
automatically calculating the average of the pump current value for
12 



25 hours after the pump has started the operation. Also, the value of
+a is set to approximately +10% of the initial current value Is for
the main pump, and to approximately +50% of the initial current value
Is for the booster pump.  The value of +a may be set to approximately
+10% for the main pump because the pump current value of the main
pump is hardly affected by an inflow gas rate and the like and is
therefore relatively stable, whereas the value of +a may 5 be set to
approximately +50% for the booster pump because the pump current
value of the booster pump is more likely to be affected by an inflow
gas rate and largely varies.        After the fault prediction alarm
set values have been determined at step ST1, the self-diagnosis
calculation is 10 made for the main pump at step ST2. Subsequently,
it is determined at step ST3 whether or not the result of the
calculation made in step ST2 is lower or equal to or higher than the
alarm set value. If the result is lower than the alarm set value, the
flow returns to step ST2 to repeat the 15 processing, whereas if the
result is equal to or higher than the alarm set value, a
self-diagnosis alarm is generated at next step ST4. Further,
following to step ST1, the self-diagnosis calculation is made for the
booster pump at step ST5. Subsequently, it is determined at step ST6
20 whether or not the result of the calculation made at step ST5 is
lower or equal to or higher than the alarm set value. If lower than
the alarm set value, the flow returns to step ST5 to repeat the
processing, whereas if equal to or higher than the alarm set value, a
self-diagnosis alarm is 25 generated at next step ST4. 



[Main Pump Self-Diagnosis] Fig. 4 is a diagram for describing how
self-diagnosis of the main pump is made. In the screw dry vacuum
pump,  when the reaction by-product M has gradually deposited on the
inner surface of the casing 11 as illustrated in Fig. 1, the screw
rotor 12 operates to rake out the reaction by-product. In this event,
since the rotor 12 is 5 instantaneously loaded, the pump current
value I instantaneously rises, as illustrated in Fig. 4. Thus, the
pump current value I exceeds the initial current value Is + 1 A to
reach a peak current value Ip in a pulsative manner. As the amount of
the reaction by-product M increasingly 10 sticks to the inner
surface, the peak current value Ip is frequently generated due to the
rotor raking out the reaction by-product M. Eventually, an amount of
the reaction by-product M, which can no longer be raked out, deposits
between the rotor 12 and the casing 11, to cause 15 an overload on
the rotor 12, which slides into contact with the reaction by-product
M. Paying attention to this behavior, a self-diagnosis alarm set
value is selected on the basis of the number of times the peak
current value Ip is generated for a unit time (every 60 minutes in
Fig. 4). 20 Then, the number of times the peak current value Ip is
actually generated is counted, such that the self-diagnosis alarm is
outputted when the count is increased to the self-diagnosis alarm set
value or higher. [Booster Pump Self-Diagnosis] 25Figs. 5 to 7 are
diagrams for describing a booster 



pump self-diagnosis. In the Roots booster pump, when the reaction
by-product M has deposited on the inner surface of the casing 21 as
illustrated in Fig. 2, the side surface of  the rotor 22 slides into
contact with the reaction byproduct M deposited on the side surface
of the casing 21. The pump current value I gradually rises, as shown
in Fig. 6, due to the rotor 22, the side surface of which 5 slides
into contact with the reaction by-product M deposited on the side
surface of the casing 21. As the amount of the reaction by-product M
increasingly sticks and the gap between the side surface of the rotor
22 and the side surface of the casing 21 is closed, the rotor 22 is
10 overloaded due to a sliding contact and made immobile. Thus, the
pump current value I is integrated for a predetermined integration
time (one minute in Fig. 6) to calculate an integrated pump current
value II as shown in Fig. 6. An alarm is generated when this
integrated pump 15 current value II reaches or exceeds a
self-diagnosis alarm set value which is set to an integrated pump
current value (initial integrated pump current value Iis+2 A min in
Fig. 6). However, since the booster pump is characteristically 20
affected by the amount of gas flowing into the pump to largely vary
the pump current value I, it is necessary to determine whether an
increase in the pump current value I is caused by an inflow gas or
the deposited reaction byproduct M. Therefore, focusing attention on
the fact that 25 the inner pressure of the pump increases when a gas
flows into the pump, it is preferable that a pressure sensor is
mounted between casing stages (between stages of the main pump
comprising rotors at two stages) and that any failure 



is decided by simultaneously monitoring a pressure value detected by
the pressure sensor and the pump current value. Fig. 5 is a diagram
for describing a change in the pump inner pressure P, which is a
pressure value detected by the 5 pressure sensor, and a detection
method.        The pump inner pressure value is used to switch
self-diagnosis calculations, as described below. Since an inflow gas
amount varies from one process to another, such as a deposition
process, a cleaning process and the like, a 10 lower pressure set
value PLow is set at a level higher than the pump inner pressure
value in a process which involves a small amount of gas, such as the
deposition process, as shown in Fig. 5. Also, an upper pressure set
value PHIGH is set at a level higher than the pump inner pressure
value 15 in a process which involves a large amount of gas such as
the cleaning process. (1) During Atmosphere Pressure Pumping:
During atmospheric pressure pumping, the pump inner pressure P
extremely rises with an associated increase in 20 the pump current
value I. In such an event, a determination is made that an increase
in the pump current value I is not attributable to the reaction
by-product at the time the pump inner pressure reaches the pressure
set value PHIGH or higher to cancel the calculation for 25
self-diagnosis.  (2) When Pump Inner Pressure P is Equal to or Lower
Than Pressure Set Value PLOW: 



In a region of the pump inner pressure equal to or  lower than the
pressure set value PLOW, where the amount of gas is relatively small
such as during the introduction of a deposition gas, the pump current
value I is integrated for a fixed integration time to find the
integrated value 5 ij, and an alarm is generated when the integrated
value II reaches the alarm set value (initial integrated pump current
value I's+2A min) or higher (a detection method A in Fig. 6).
(3) When Pump Inner Pressure P is Equal to or Higher Than 10 Pressure
Set Value PLOW:        When a large amount of gas is involved such as
during the introduction of a cleaning gas, the pump inner pressure P
largely increases, causing large variations in the pump current value
I of the booster pump. When the pump inner 15 pressure P increases to
the pressure set value PLOW or higher, the integration calculation in
(2) above is aborted, and the integration of the pump current value I
is newly started to set again an alarm set value. An alarm is
generated when the integrated value Ii of the pump current 20 value I
exceeds this alarm set value (a detection method B in Fig. 7).
[Vacuum Pump Self-Diagnosis System]        Next, a description will
be given of a vacuum pump self-diagnosis system. Fig. 8 is a diagram
illustrating an 25 exemplary configuration of a current dry vacuum
pump central monitoring system. Dry vacuum pumps DVP1, 



DVP2,DVPn are connected to associated Lon adapters 103 of the central
monitoring system 101 through a  communication network 102, and the
respective Lon adapters 103 are interconnected through a network line
104. A plurality of central monitoring computers (personal computers)
105 are connected to the network line 104.        Pump data is
transmitted from the dry vacuum pumps DVP1, DVP2,DVPn to the
respective Lon adapters 103 through the communication network 102 in
accordance with the RS232C communication scheme, and captured data is
sent to the central monitoring computer 105 through the network 10
line 104 for storage therein. One Lon network is capable of
accommodating a maximum of 3,000 dry vacuum pumps DVP. The central
monitoring computer 105 displays operating information (temperatures,
current values and the like) of these dry pumps DVP1, DVP2,DVPn, and
alarm 15 information (alarm waning) and collectively manage the
vacuum pumps which are installed in a semiconductor manufacturing
factory or a liquid crystal manufacturing factory. For building up
the vacuum pump self-diagnosis system 20 according to the present
invention, the following aspects 



are required to take into consideration for the central monitoring
system.        (1) A self-diagnosis function is added to an existing
central monitoring system. 25(2) Existing software for pumps are not
changed.        (3) Data must be collected at intervals of
approximately one second for capturing peak currents of the main pump
which are generated in a pulsative manner. For  keeping track of
aging changes in the pumps, the data captured at intervals of
approximately one second should be able to be preserved for one week
or longer.          (4) The result of self-diagnosis can be monitored
on 5 the central monitoring computer 105 of an existing central
monitoring system.        For satisfying the considerations (1) -
(4), it is desirable that self-diagnosis adapters 106 (shown in
dotted lines) are additionally installed between the dry vacuum 10
pumps DVP1, DVP2,DVPn and the respective Lon adapters 103.
[Configuration of Vacuum Pump Self-Diagnosis System]        Fig. 9 is
a diagram illustrating an exemplary system configuration of the
self-diagnosis adapter which is 



15 installed between the dry vacuum pump DVP and Lon adapter. As
illustrated, the self-diagnosis adapter 106 comprises a pump data
storage unit 106a, a prediction execution unit 106b, and a data
creation unit 106c. The self-diagnosis adapter 106 requests the dry
vacuum pump DVP for pump data 20 every second, and in response to the
request, the dry vacuum pump DVP sends the pump data every second to
the pump data storage unit 106a for storage therein. Simultaneously,
the self-diagnosis execution unit 106b performs the self-diagnosis
based on the self-diagnosis 25 calculation flow illustrated in Fig. 3
with reference to the pump data stored in the pump data storage unit
106a. On the other hand, the self-diagnosis adapter 106, in response
to the data request from the Lon adapter 103 every  two seconds, adds
self-diagnosis result data created by the self-diagnosis execution
unit 106b to the latest data stored in the pump data storage unit
106a, and sends the resulting data to the Lon adapter 103. 5The
self-diagnosis adapter 106 in the foregoing configuration is
connected between the respective dry 



vacuum pumps DVP1, DVP2,DVPn and the associated Lon adapters 104
connected thereto in the central monitoring system of Fig. 8. As a
self-diagnosis result is sent from 10 the self-diagnosis adapter 106,
the central monitoring system displays a message on the central
monitoring computer 105. In this event, since the self-diagnosis
adapter 106 makes communications in a format compatible with existing
central monitoring systems, no software need 15 be changed for either
the dry vacuum pumps DVP or Lon adapters 104. Also, the existing
central monitoring systems have a limit in capability of data
communication by the Lon network. If data is collected every second,
the number of connectable pumps becomes very small. 20 Consequently,
it is configured that the pump data is stored and preserved in the
pump data storage unit 106a in the self-diagnosis adapter 106.
Alternatively, the vacuum pump self-diagnosis unit comprising the
pump data storage unit, self-diagnosis 25 execution unit, and data
creation unit may be provided in each Lon adapter 103 in Fig. 8. In
addition, the vacuum pump self-diagnosis unit comprising the pump
data storage unit, self-diagnosis execution unit, and data creation
unit  can be provided in a control unit (not shown) for controlling
the dry vacuum pump DVP itself to provide a self-diagnosis system for
an individual dry vacuum pump DVP. 



Currently, the amount of pump data is approximately 5 six megabytes
per day, so that the self-diagnosis adapter 106 is required to
preserve several tens to several hundreds megabytes of data for
storing data for one week or longer. To implement this storage at a
low cost, the self- diagnosis adapter 106 can employ a general
compact flash 10 (registered trademark) memory card 106a, which is
used for digital cameras and the like, for the pump data storage
unit. Also, a file system used in personal computers is employed for
a preservation format, so that the collected data can be browsed as
they are by a personal computer. 15In one embodiment, the
self-diagnosis adapter 106 is mounted with a memory card of 256
megabytes, so that the pump data sent from the dry vacuum pump DVP
every second can be preserved for approximately six weeks. The
self-diagnosis adapter 106 additionally comprises a total of 20 three
RS232C communication ports, two for input and output operations and
one for a service personal computer, LED for displaying the state, a
power supply for backing up the adapter for several seconds of
powerless event in preparation of instantaneous power interruption,
and the 25 like. The alarm set value and the like for the
self-diagnosis can be changed by dedicated software program running
on a personal computer which can be directly connected to the
self-diagnosis adapter 106.  



While the foregoing example has shown the central monitoring system
which employs the Lon network, any communication method can be
applied to the central monitoring system. Also, the amount of
preserved data can 5 vary depending on a scale required to configure
the self-diagnosis system.        For confirming the validity of the
vacuum pump self-diagnosis system of the present invention, the
self-diagnosis was actually performed for dry vacuum pumps 10 DVP
used in a P-CVD process of liquid crystal. While the pump current of
the main pump was stable immediately after the pump current had been
monitored, peak currents started to appear in the pump current value
after operating for a certain period of time, eventually resulting in
a stop of 15 the main pump. A change in the number of times of the
peak currents is shown in Fig. 10. As shown in Fig. 10, the pump was
stopped on the 63rd day from the start of pump operation. Fig. 10
also shows that the number of peak currents appeared increases from
when the pump was stopped 20(nine days before, in Fig. 10). For the
main pump, it was confirmed that self-diagnosis can be made if an
alarm is generated when the alarm set value is exceeded by the
monitored number of times the peak current appears. While the
foregoing example has shown the result of 25 an exemplary experiment
in the vacuum pump self-diagnosis system with dry vacuum pumps used
in a liquid crystal P-CVD process, there are a large number of heavy
load processes which involve the deposition of reaction by-products
within  pumps, and it should be understood that self-diagnosis of a
dry vacuum pump can be made in these processes as well by using the
vacuum pump self-diagnosis system according to the present invention.
5While some embodiments of the present invention have been described
above, the present invention is not limited to the embodiments
described above, but a variety of modifications can be made within
the scope of the technical 



philosophy described in the claims, specifications, and 10 drawings.
CLAIMS  1. A vacuum pump self-diagnosis method for making
self-diagnosis of a vacuum pump, characterized in that:       an
alarm is generated when a predetermined alarm set value is exceeded
by an integrated value or an average value of a current of a motor
for rotating a rotor of said vacuum pump and       self-diagnosis
calculation is cancelled when a pressure value within said vacuum
pump is equal to or above a pressure set value.  2. A vacuum pump
self-diagnosis method according to claim 1, characterized in that:
said predetermined pressure set value is an upper pressure set value
set higher than said pressure value at a process of a large amount of
gas, and       self-diagnosis calculation is switched on the basis of
a comparison between said pressure value and said upper pressure set
value and on the basis of a comparison between said pressure value
and a lower pressure set value set lower than said pressure value at
a process of a small amount of gas.  3. A vacuum pump self-diagnosis
method according to claim 1, characterized in that:       a process
of generating said alarm comprises counting a number of times when
peak values of said current occur within a unit time period and
outputting an alarm when the count number becomes above a preset
value.  4. A vacuum pump self-diagnosis system for making
self-diagnosis of a vacuum pump which comprises a casing, and a rotor
rotationally arranged in said casing for sucking and discharging a
gas through rotations of said rotor, said vacuum pump self-diagnosis
system characterized by comprising: 



a pressure sensor for detecting pressure within said vacuum pump: and
a self-diagnosis unit for calculating an integrated value or an
average value of a current of a motor for rotating said rotor, and
making self-diagnosis of said vacuum pump when said  integrated value
or said average value exceeds a predetermined alarm set value,
wherein said self-diagnosis unit cancels self-diagnosis calculation
when a pressure value detected by said pressure sensor becomes above
a predetermined pressure set value.  5. A vacuum pump self-diagnosis
system according to claim 4, characterized in that:       said
self-diagnosis unit is arranged in a control unit in the body of said
vacuum pump.  6. A vacuum pump self-diagnosis system according to
claim 4, characterized in that:       said predetermined pressure set
value is an upper pressure set value set higher than said pressure
value at a process of a large amount of gas, and       said
self-diagnosis unit is operable to switch diagnosis calculations on
the basis of a comparison between said pressure value and said upper
pressure set value and on the basis of a comparison between said
pressure value and a lower pressure set value set lower than said
pressure value at a process of a small amount of gas.  7. A vacuum
pump self-diagnosis system according to claim 4, characterized in
that:       said self-diagnosis unit is further operable to count a
number of times when peak values of said current occur within a unit
time period and output an alarm when the count number becomes above a
preset value.  8. A vacuum pump central monitoring system comprising
network adapters for connecting a plurality of vacuum pumps to a
network, and a central monitoring computer for integrally monitoring
said plurality of network adapters, wherein pump data sent from each
vacuum pump through said network adapter is monitored by said central
monitoring computer, said vacuum pump central monitoring system
characterized by including:       a self-diagnosis unit for making
self-diagnosis of said vacuum pump, said self-diagnosis unit being
disposed in a pump self-diagnosis adapter disposed between said
vacuum pump and said adapter or in said network adapter and being
operable to 



cancel self-diagnosis calculation when a pressure value detected by a
pressure sensor becomes above a predetermined pressure set value. 9.A
vacuum pump central monitoring system according to claim 8,
characterized in that:       said pump self-diagnosis adapter or said
network adapter comprises a pump data storage unit for storing data
on the vacuum pumps, and       said self-diagnosis unit makes
self-diagnosis of said vacuum pump based on the pump data in said
pump data storage unit. 




