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PRESSURE SENSING UNIT, VACUUM SYSTEM AND METHOD

FIELD OF THE INVENTION

The field of the invention relates to a pressure sensing unit, a vacuum system

including such a unit and a method of monitoring a vacuum system using a

pressure sensing unit.

BACKGROUND

Pressure sensing units such as pressure gauges that measure the pressure in a

system are known. These may have different forms, but in some examples are
formed as capacitance manometers with two parallel conductive plates, one of
which is flexible. An inlet to the capacitance manometer allows a gas to enter the
sensing unit between the plates, so that changes in pressure distorts the flexible
plate and changes the distance and therefore the capacitance between the
plates. Measuring the capacitance between the plates therefore provides an
indication of pressure and the sensing unit may output a signal indicative of the

capacitance and thus, pressure detected.

In some cases the pressure sensing unit may be configured to detect a threshold

pressure and to output a signal when this pressure is reached.

Many semiconductor processing chambers operate under vacuum conditions.
The pressure within the processing chambers will vary during the processing
operations and the pressure, changes in pressure and rate of change in pressure

are indicative of the process being performed.

It would be desirable to provide a pressure sensing unit able to sense and detect

characteristic pressure changes.

SUMMARY
A first aspect provides a pressure sensing unit comprising: an inlet for connecting

to a system to be monitored; a sensor configured to detect pressure, said sensor
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being in fluid communication with said inlet; determining circuitry configured to
receive signals indicative of said detected pressure from said sensor and to
determine a pressure and a rate of change of pressure over time from said
signals; said determining circuitry comprising an output for outputting signals

indicative of said determined pressure and said rate of change of pressure.

It was recognised that absolute pressure and rate of change of pressure may
both be important indicators of a state and activity of a system being monitored.
Providing a pressure sensing unit that can determine and indicate both allows for
a robust, responsive and informative unit, that can provide indications relevant to

a system locally and promptly.

Although pressure sensing units able to detect pressure are known, providing the
additional local capability of determining rate of change in pressure, allows
information characteristic of the system being monitored to be collected and
determined at the point of monitoring, allowing for a more robust and responsive
system with fewer delays than were the calculations to be performed at a remote

central processor.

In some embodiments, said pressure sensing unit further comprises: a data store
for storing data indicative of at least one pressure characteristic representative of
at least one of a state and an activity of said system being monitored; said
determining circuitry being configured to compare said detected pressure and
rate of change of pressure with said stored data and to output a signal in

response thereto.

The pressure sensing unit may further comprise a data store that may store data
indicative of one or more pressure characteristics of the system that the pressure
sensing unit is monitoring. These pressure characteristics include pressure and
rate of change of pressure and are representative of particular predetermined
states and/or activities of the system being monitored. Storing this data within

the unit and providing the determining circuitry with comparison capabilities,



10

15

20

25

30

WO 2022/112755 PCT/GB2021/053044

-3-

allows the sensing unit to determine when or if the state and/or activity of the
system indicated by such pressure characteristics has occurred. Where a match
between the measured pressure characteristics and the stored data is detected a

signal indicating that the state and/or activity has been detected is output.

In some embodiments, at least one of said at least one stored pressure
characteristics comprises threshold values, said threshold values comprising at

least one pressure value and at least one rate of change in pressure value.

Although the pressure characteristics can be stored in a number of ways. They
may for example be stored as a pressure versus time waveform and pattern
matching techniques may be used to match the characteristics, in some
embodiments at least one of said at least one stored pressure characteristics
comprises a plurality of threshold values, said threshold values comprising at

least one pressure value and at least one rate of change in pressure value.

In some embodiments, said determining circuitry is configured to output a signal
indicating detection of said at least one pressure characteristic in response to
said determining circuitry determining that said detected pressure and rate of
change of pressure matches said stored data associated with said at least one

pressure characteristic.

In some embodiments, said detected pressure and rate of change in pressure is
determined to match said at least one pressure characteristic when said detected

values pass said stored threshold values.

One computationally simple way of storing and comparing pressure
characteristics is to store threshold values and to determine when the monitored
value passes the threshold values. In this regard, depending what is being
monitored the property either exceeding or falling below the threshold value may

be indicative that the characteristic is present.
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In some embodiments, said determining circuitry is configured to monitor said
pressure to determine when said at least one pressure threshold value is passed

and thereupon to initiate monitoring of said rate of change in pressure.

In some cases, the pressure characteristics may be determined by detecting the
pressure passing a threshold value and then increasing or decreasing at a rate
that is higher than a further threshold level. This may for example be the case
where the predetermined process is a process gas flow transition, where the
pressure passing one value and then changing at a rate that is greater than a
further value is indicative of a change in the process gas flow.. The rate of
change in pressure may be detected over a short time period, said time period
being less than 1 second, in some embodiments less than 50 ms. Having a
pressure sensing unit configured to determine values locally allows for a reactive
sensor that is fast acting. Where rate of change in pressure is detected this is

done over a very short time period to maintain this reactive characteristic.

In some embodiments, said pressure sensing unit comprises an interface to

providing access to said data store.

It may be advantageous to be able to update the data store so that the
characteristics monitored for may be set, updated or changed to be applicable to
a particular system that is to be monitored and a particular state or activity that a
user is interested in. Such an interface allows the pressure sensing unit to be
calibrated for a particular system, whereby predetermined operations can be
performed on the system, pressure characteristics measured by the pressure
sensing unit and then stored in the data store. During normal operation the
pressure characteristics measured can be compared with the stored values and
signals output where there is a match the signals indicating that the
predetermined operations have been detected. The interface may also allow the
pressure characteristics to be updated as a system is changed or ages, such that

accuracy in detecting the predetermined state or activity is maintained.
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In some embodiments, said pressure sensor comprises a capacitance

manometer.

Although the pressure sensor may have a number of forms, capacitance
manometers are particularly effective. Capacitance manometers operate on the
principle of diaphragm deflection and such defiection is proportional 1o force
(pressure), and thus, independent of the composition of the gas being
measured. Thus, a capacitance manometer's output doesn't change if the gas
composition in the process changes. In many semiconductor processses the
chemistry can changs on a sscond-by-second basis such that a pressure
sensor that measures pressure independently of gas tyvpe is very
advantageous. Furthermore, capacitance manometars operate effectively

ACross a very wide pressure rangs.

in some embodiments, said pressure sensor unit comprises an interface for
outputting said signals indicative of said determined pressure and said rate of

change of pressure.

I some casas the pressure sensor urdt may have an interface that may be wired
or wiraless, for channseliing oulput signals to some central control system or
directly to 2 componeant in a system such as a valve hat may be controlied by
these signals. in this way the delected change and rate of change in pressure
car pe used in the controd of a systamn such as a vacuum system. Whers the
signals are channelled directly 1o & component rather than via control circuitry the

systern's response to a detected changs in conditions may be almost immediste.

A second aspect provides a vacuum system comprising at least one vacuum
pump for evacuating a vacuum chamber, at least one valve and at least one

pressure sensing unit according to a first aspect.



10

15

20

25

30

WO 2022/112755 PCT/GB2021/053044

-6-

In some embodiments, said vacuum system further comprises: control circuitry
configured to receive signals output from said at least one pressure sensing unit
and in response to said signals to control at least one of said at least one vacuum

pump and said at least one valve.

Pressure sensing units according to embodiments are particularly applicable for
vacuum systems used in semiconductor processing. During semiconductor
processing the processes being performed in the vacuum chambers being
evacuated by the vacuum pumping system are often controlled independently to
the vacuum pumping system, such that the pumping system is not aware of what
the processes being performed are. Providing appropriate control of the vacuum
pumping system when operations within the process chamber are unknown can
be challenging. Providing pressure sensing units with determining circuitry for
determining both the pressure and the rate of change of pressure allows the
pressure characteristics of the system to be determined and the activity and/or
state in the chamber to be inferred. Furthermore, in such systems a pressure
sensor will always be reacting to events that have occurred. Providing a sensor
where pressure and rate of change of pressure can be determined locally allows
the determination to be done quickly allowing signals that may be used to control

the system to be generated without undue delay.

In some embodiments the pressure sensor unit comprises an interface for
channelling signals output from said pressure sensing unit to at least one of said
at least one valve, said at least one valve being configured to receive and be

controlled by signals output via said interface of said pressure sensing unit.

In some embodiments, the signals output by the pressure sensing unit in
response to a pressure threshold being passed, and a rate of change in pressure
threshold being passed may be channelled via an interface to at least one of the
valves rather than via control circuitry. This provides a very responsive system
where control of the valve can be almost immediate following the pressure

sensing unit detecting certain conditions. It may be important in certain systems
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that a valve is opened or closed when certain conditions change. Being able to
do this almost immediately may help protect the system and/or improve system

performance.

In some embodiments, the pressure sensing unit comprises a data store storing
pressure characteristics indicative of certain conditions or activities within the
vacuum chamber and this allows the pressure sensing unit to output signals to
the central control circuitry indicative of these activities or states which in turn
allows the central control circuitry to control the vacuum system accordingly,
allowing the system to operate efficiently and effectively. For example, a
process gas flow transition may be detected and valves opened and closed at
appropriate moments to both protect the pumps and to make the pumping
process more efficient. In this regard, some process gases may be incompatible
with some of the components of the vacuum system. For example, they may be
corrosive, flammable, toxic or have a propensity to deposit by-products, and it
may be preferable for certain pumps or other parts within the system to be
protected from these gases. Where changes in pressure and/or rate of changes
in pressure are an indication of a process gas flow transition then detection of this
by the pressure sensing unit can be used to trigger a control signal to promptly

control the required valves and divert the process gas flow appropriately.

In some embodiments, said control circuitry comprises a user interface
configured to receive a user input, said user input being configured to

communicate with said interface of at least said one pressure sensing unit.

The control circuitry associated with the vacuum system may have a user
interface that is able to communicate with the interfaces on each of the at least
one pressure sensing unit. Where the vacuum system is a complex system with
multiple pumps and valves, there may be multiple pressure sensing units and
providing a central way of updating the data stores of these pressure sensing

units allows the system to be effectively and efficiently calibrated.
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A third aspect provides a method of monitoring a vacuum system using a
pressure sensing unit according to a first aspect, the method comprising:
attaching said pressure sensing unit to said vacuum system; monitoring said
vacuum system during operation of said vacuum system and comparing detected
pressure and rate of change of pressure with stored pressure characteristic data;
and in response to said step of comparing indicating a match outputting a signal

indicating said pressure characteristic has been detected.

In some embodiments, said method further comprises the initial steps of:
calibrating said pressure sensing unit by: operating said vacuum system to
perform at least one predetermined process; monitoring said vacuum system to
determine pressure characteristics of said system during said predetermined
process; storing said measured pressure characteristics in said data store; and
during operation in response to said step of comparing indicating a match with
said stored measured pressure characteristics outputting a signal indicating said

predetermined process is occurring in said vacuum system.

As noted earlier, when evacuating vacuum chambers in for example,
semiconductor processing fabs the processes occurring within the chambers may
not be transparent to the vacuum pumping system and thus, providing
appropriate and timely control for the pumps and valves may be challenging.
Having a pressure sensing unit that can both monitor pressure and rate of
change of pressure and can compare these monitored pressure characteristics to
stored values that are representative of particular states and/or activities within
the system, allows the system to respond quickly and appropriately to changes in
the processes performed within the vacuum chambers and allows for effective

and prompt control of the system.

Further particular and preferred aspects are set out in the accompanying

independent and dependent claims. Features of the dependent claims may be
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combined with features of the independent claims as appropriate, and in

combinations other than those explicitly set out in the claims.

Where an apparatus feature is described as being operable to provide a function,
it will be appreciated that this includes an apparatus feature which provides that

function or which is adapted or configured to provide that function.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be described further, with

reference to the accompanying drawings, in which:

Figure 1 shows a pressure sensing unit according to an embodiment;

Figure 2 shows the pressure changes characteristic of a pumpdown;

Figure 3 shows steps in a method performed by a pressure sensing unit detecting
pumpdown;

Figure 4a shows steps performed in a method of calibrating a pressure sensing
unit for a particular vacuum system according to an embodiment;

Figure 4b shows steps performed in a method for monitoring a vacuum system
using a pressure sensing unit according to an embodiment; and

Figure 5 shows a vacuum system according to an embodiment.

DESCRIPTION OF THE EMBODIMENTS

Before discussing the embodiments in any more detail, first an overview will be

provided.

Pressure gauges such as capacitance manometers that measure the pressure
within systems are known. Capacitance manometers are pressure gauges that
are widely used in vacuum systems for the semiconductor and related industries.
Such gauges allow the detection of changes in pressure and allow the pumps
and valves to be controlled accordingly. In such systems there may be multiple
pressure gauges and a central control unit that collects the pressure readings
from the multiple gauges within the system and analyses the readings centrally to

determine the operation of the system and provide appropriate control. This
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central analysis and control has an associated time delay between collecting
results and providing the analysis and also carries the risk of a central failure

which would have a devastating effect on the system.

Embodiments provide individual sensing units which have their own processing
circuity for detecting and determining not only pressure values but also the rate of
change in values, allowing characteristic pressures and pressure changes to be
detected and correlated with certain processes occurring within the vacuum
system. The circuity or logic within the pressure sensing units may be
programmable logic such as a programmable logic controller, such that the
determining steps may be set, changed or updated. The system may also
comprise a data store for storing data relating to characteristic pressure changes
for a system being monitored along with the events and/or activities that such

pressure characteristics signify.

In this way, individual pressure sensing units can identify characteristic pressure
changes and output signals indicating that a certain event such as a process gas
flow transition or a pumpdown is occurring. Vacuum systems evacuating
semiconductor processing systems may require a pumpdown detection and/or
process gas flow transition capability in order to appropriately control the vacuum
system components. The signals output by the pressure sensing units can be
received by a central control unit for a vacuum system allowing components such
as valves and pumping units to be controlled in response to determining that
certain events are occurring within the processing system being evacuated. In
other embodiments interface circuitry may be used to channel signals from the
pressure sensing unit(s) to at least one of the controllable components such as
one of the valves. This output signal may be used to control the component

directly and in this way latency within the system may be further reduced.

Individual pressure sensing units can be calibrated and the calibration updated to
make the units aligned with a particular system and to reflect changes in the

system as the system is changed or ages.
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Figure 1 shows a pressure sensing unit according to an embodiment. The
pressure sensing unit 30 comprises a housing having an inlet 10 that in use is
placed in fluid communication with the vacuum system to be monitored. In this
embodiment, the pressure sensing unit 20 has a pressure sensor in the form of a
capacitance manometer which comprises two conductive electrode plates one of
the conductive electrode plates 22 being flexible. Although in this embodiment
the pressure sensor is a capacitance manometer, other types of pressure sensor

may be used.

Gas entering the inlet 10 will change the pressure within the capacitance
manometer and flexible plate 22 will deflect. This will change the capacitance
between the two conductive plates and this changing capacitance is measured by
sensor 24. Sensor 24 transmits a signal indicative of the change of capacitance
to determining circuitry 30 which determines the pressure that this change in
capacitance signifies and also determines the rate of change in that pressure
over time. This information can be output via interface 40. Interface 40 may be a
wired connection to a central control unit or it may comprise a wireless
connection. It may also, as noted above be a connection for channelling output
signals directly to one of the components to be controlled, rather than via a
central control unit. Interface 40, may in some embodiments comprise a user

interface allowing a user to access information in the pressure sensing unit.

Determining circuitry 30 has a data store 32 associated with it. Data store 32
stores pressure characteristics of the system being evacuated and determining
circuity 30 will compare the pressure measured and the changes in pressure with
these pressure characteristics and thereby identify an activity and/ or state of the

system being evacuated.

The data in the data store 32 may be updated via interface 40. This may be done
in some cases during a calibration phase in which the pressure sensing unit is

attached to the system and various processes are performed within the system
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and the pressure characteristics measured at the pressure sensor during these
processes are detected and stored within data store 32 along with information
regarding the process that they relate to. Thus, during later operation of the
vacuum system determining circuitry 30 can compare the pressure
characteristics measured by the pressure sensor and where they match those in
the data store a signal indicating that the corresponding process is being

performed can be output.

In this regard, the pressure matching may be a pattern matching algorithm to
match changes in pressure over time, with previously detected changes in
pressure or it may be a more simple technique where threshold values are
compared to measured values and rates and the result of the comparison used to

determine whether a particular process is being performed or not.

The signals output may be sent to a central control unit which may receive
signals from multiple pressure sensing units and control components within the
vacuum system on the basis of these signals. In some embodiments, the central
control unit may itself comprise analysing logic configured to perform more
complex analysis on the signals received than is performed on the sensing units.
For example, where pattern matching techniques may be used to determine a
pressure characteristic, a simple version of these techniques may be performed

on the sensing unit itself and/or more complex analysis on the central controller.

Figure 2 shows an example of how chamber pumpdown is detected using
threshold values stored within data store 32 of the pressure sensing unit 20. The
threshold values indicative of pumpdown in this example are an absolute value Pt
and a rate of change threshold value. During normal operation shown on the
lefthand side of the figure there are small variations in pressure over time. At
time to a threshold pressure Py, that is stored in data store 32, is detected as
being passed and in response to this determining circuitry 30 starts monitoring
the rate of change of pressure over the following predetermined time period ti—to.

A pumpdown event is recognised to have occurred where the change in pressure



10

15

20

25

30

WO 2022/112755 PCT/GB2021/053044

-13 -

P1-Pt during the predetermined time period t1-10, the predetermined time period
being less than 1 second, and in some cases less than 50ms, is determined to
be greater than a predetermined value. This is a computationally simple
comparison and allows the sensing unit to detect chamber pumpdown locally at
the sensing unit itself as it occurs. The sensing unit can then output a signal
indicating pumpdown is occurring and this signal may be transmitted to a central
control circuit which controls the valves and the pumps within the vacuum

pumping system.

Figure 3 shows a flow diagram illustrating steps in a method of operating a
vacuum system that is being sensed by a pressure sensing unit according to an
embodiment. Initially in step S10 the vacuum system is operated with the
pressure sensing unit attached. The pressure sensing unit will detect the
pressure and rate of change in pressure at a point in the system. The
determining circuitry in the pressure sensing unit determines if the detected
pressure is above a threshold value at step D5 and it will continue to do this until
the threshold value is detected. In this embodiment, it is exceeding the pressure
threshold value that triggers the next step. In other embodiments where a
different process is being detected it may be the monitored pressure value falling
below the threshold value that triggers the next step. The next step occurs at
D15 where it is determined if the rate in change in pressure over the following
predetermined time period is greater than a threshold value. If itis, this is
indicative in this example of pumpdown occurring and thus, at step S20 a signal
is output to indicate this. If at D15 the rate of change in pressure is determined
not to be greater than the threshold value during the predetermined time, then no

signal is output and the pressure sensing unit continues to monitor the system.

Figure 4A shows steps occurring in a method of calibrating the pressure sensing
unit when it is attached to a particular vacuum system. One advantage of the

pressure sensing unit of the embodiment is that it is has an interface that allows
access to the determining circuitry 30 and data store 32. In some embodiments,

the determining circuitry is programmable. This allows flexibility in the conditions



10

15

20

25

30

WO 2022/112755 PCT/GB2021/053044

-14 -

the pressure sensing unit is configured to detect and also allows its accuracy and

relevance to a particular system to be maintained.

In the first step of the calibration S100 the pressure sensing unit is attached to

the vacuum system and at step S110 the predetermined operation or operations
that the sensing unit is to detect are performed. The sensing unit measures and
stores the pressure characteristics at step S120 that are representative of these
predetermined operations in the data store of the sensing unit. The sensing unit

is then calibrated for these operations.

Figure 4B shows the operation of the vacuum system with the newly calibrated
pressure sensing unit attached to it. Thus, at step S200 the vacuum system is
operated and at step S210 the measured pressure characteristics are compared
with the stored pressure characteristics, at step D205 it is determined if the
measured pressure characteristics match the stored pressure characteristics and
if they don’t the comparison and measuring steps continue. If they do then at
step $220 a signal is output indicating a predetermined process corresponding to
the measured pressure characteristics has been detected. This signal may be
transmitted to a central control unit for the vacuum system, which will control the
components of the system such as pumps and valves to operate in a way

appropriate to the process that has been detected.

The system will continue to operate and pressure characteristics will be detected
and compared with stored values and signals output as different processes are

detected.

Figure 5 shows a vacuum system according to an embodiment. The system
comprises a plurality of semiconductor processing chambers 50. These are
evacuated by the vacuum system. The vacuum system has a high vacuum pump
52 which may be a turbomolecular pump connected to each chamber and a
pressure sensing unit 20 measuring the pressure in the line connecting the

exhaust of each high vacuum pump 52 to one of two backing pumps 56 or 57.
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There are valves 54 for isolating the high vacuum pumps 52 and chambers 50
from the backing pumps 56 and 57. Two of the valves 54b and 54c isolate
individual backing pumps 56 or 57 respectively. Control of valves 54b and 54c¢
allows the backing pump that is currently operational and backing the high
vacuum pump to be switched. This may be advantageous where some of the
process gas is corrosive and one of the backing pumps 56 is not resistant to the
corrosive gas. Being able to switch between backing pumps when it is
determined that the corrosive gas is to be output protects the backing pump 56

from damage.

In this embodiment, there is a further pressure sensing unit 20 for measuring the
pressure and rate of change in pressure in the line connecting the backing pump
56 to the high vacuum pumps 52. There is a central control unit 58 for controlling
the vacuum system. In this embodiment, the central control unit 58 receives
signals from the different pressure sensing units 20, these signals being
indicative of pressure characteristics of the system that have been detected, and
in response the central control unit 58 generates transmits and control signals to
control the operation of valves 54, 54b, 54c and pumps 52, 56 and 57. In other
embodiments, the pressure sensing units 20 are configured to output their output
signals directly to the corresponding valve, either via a wired connection, or
wirelessly. The signals output from the pressure sensing unit act as control
signals controlling the corresponding valve to open or close. In this way direct
control of the valves can be performed from the pressure sensing unit 20 without
the need for the signals to be sent via a central control unit. This allows not only
for a simpler system, but also and perhaps more importantly for a system that is
quicker to respond to changes in conditions, allowing the system to react with

speed to any detected changes.

Figure 5 is one example of a vacuum system and it should be understood that

other configurations of valves, pumps and sensing units may be provided.
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Although illustrative embodiments of the invention have been disclosed in detail
herein, with reference to the accompanying drawings, it is understood that the
invention is not limited to the precise embodiment and that various changes and
modifications can be effected therein by one skilled in the art without departing
from the scope of the invention as defined by the appended claims and their

equivalents.
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REFERENCE SIGNS
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CLAIMS

1. A pressure sensing unit comprising:

an inlet for connecting to a system to be monitored;

a sensor configured to detect pressure, said sensor being in fluid
communication with said inlet;

determining circuitry configured to receive signals indicative of said
detected pressure from said sensor and to determine a pressure and a rate of
change of pressure over time from said signals;

said determining circuitry comprising an output for outputting signals

indicative of said determined pressure and said rate of change of pressure.

2. A pressure sensing unit according to claim 1, said pressure sensing unit
further comprising:

a data store for storing data indicative of at least one pressure
characteristic representative of at least one of a state and an activity of said
system being monitored;

said determining circuitry being configured to compare said detected
pressure and rate of change of pressure with said stored data and to output a

signal in response thereto.

3. A pressure sensing unit according to claim 2, wherein at least one of said
at least one stored pressure characteristics comprises threshold values, said
threshold values comprising at least one pressure value and at least one rate of

change in pressure value.

4. A pressure sensing unit according to any one of claims 2 or 3, wherein
said determining circuitry is configured to output a signal indicating detection of
said at least one pressure characteristic in response to said determining circuitry
determining that said detected pressure and rate of change of pressure matches

said stored data indicative of said at least one pressure characteristic.
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. A pressure sensing unit according to claim 3 and 4, wherein said detected
pressure and rate of change of pressure is determined to match said at least one
pressure characteristic when said detected values pass said stored threshold

values.

6. A pressure sensing unit according to claim 3, or claim 4 or 5 when
dependent upon claim 3, wherein said determining circuitry is configured to
monitor said pressure to determine when said at least one pressure threshold
value is passed and thereupon to initiate monitoring of said rate of change in

pressure.

7. A pressure sensing unit according to any one of claims 2 to 6, said
pressure sensing unit comprising a user interface for accessing and updating

said data store.

8. A pressure sensing unit according to any preceding claim, wherein said

pressure sensor comprises a capacitance manometer.

9. A pressure sensor unit according to any preceding claim, said pressure
sensor unit comprising an interface for outputting said signals indicative of said

determined pressure and said rate of change of pressure.

10. A vacuum system comprising at least one vacuum pump for evacuating a
vacuum chamber, at least one valve and at least one pressure sensing unit

according to any preceding claim.

11. A vacuum system according to claim 10, said vacuum system further
comprising:

control circuitry configured to receive signals output from said at least one
pressure sensing unit and in response to said signals to control at least one of

said at least one vacuum pump and at least one valve.
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12. A vacuum system according to claim 10 or 11, comprising a pressure
sensor unit according to claim 9, said at least one valve being configured to
receive and be controlled by signals output via said interface of said pressure

sensing unit..

13. A method of monitoring a vacuum system using a pressure sensing unit
according to any one of claims 1 to 9, comprising:

attaching said pressure sensing unit to said vacuum system;

monitoring said vacuum system during operation of said vacuum system
and comparing detected pressure and rate of change of pressure with stored
pressure characteristic data; and

in response to said step of comparing indicating a match outputting a

signal indicating said pressure characteristic has been detected.

14. A method of monitoring said vacuum system according to claim 13, said
method further comprising initial steps of:
calibrating said pressure sensing unit by:
operating said vacuum system to perform at least one
predetermined process;
monitoring said vacuum system to determine pressure
characteristics of said system during said predetermined process;
storing said measured pressure characteristics in said data store;
and
during operation in response to said step of comparing indicating a match
with said stored measured pressure characteristics outputting a signal indicating

said predetermined process is occurring in said vacuum system.
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