A DEVICE MEASURING APHYSICAL STATE OF AMATERIAL BY

SPECTRUM AND AMETHOD THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention is related to a field of monitoring a process relating to
plasma. Particularly the present invention is related to a device and a method
relating to the monitoring of performing deposition process with plasma by
spectrum.

2. Description of Related Art

[0002] In an implementation of related plasma process in the prior art, such as a
deposition process using plasma particularly, a deposition result of a workpiece
is usually checked after the process is completed. Therefore, an issue, for
example but not limited to pool-deposition, over-deposition, impurities, etc.,
happened in the process cannot be discovered, and even a yield risk is produced
due to the undiscovered flow into back end of line (BEOL).

[0003] In view of this, the applicant has developed a design of a device and method
measuring a physical state of a material by spectrum with continuous research
and experiment., therefore the yield and degree of automation are greatly
improved through observing and/or control the deposition process on time, and
accordingly the yield and degree of automation will be greatly improved.

SUMMARY OF THE INVENTION

[0004] A main purpose of the present invention is providing a device and a method
measuring a physical state of a material by spectrum. The present invention can

detect a spectrum of a material in a first action path, a second action path and/or
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a tube by a detecting unit, and the deposition state of at least related material to
be measured can be obtained by a processing unit based on the spectrum. The
present invention can further control an action condition by the processing unit

based on a spectrum variation of the related material to be measured.

[0005] Therefore, the present invention can control and/or monitor deposition
process on time by the above said device and method measuring a physical state
of a material by spectrum. Accordingly an advance monitoring can be supplied
when a deposit is formed, such as an issue due to the undiscovered flow into
back end of line(BEOL), for example but not limited to pool-deposition,

over-deposition, impurities, etc., will be prevented from a yield risk.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 showing an aspect block diagram of a device measuring a physical
state of a material by spectrum of the present invention;

[0007] Figure 2 showing another aspect block diagram of a device measuring a

physical state of a material by spectrum of the present invention;

[0008] Figure 3 showing still another aspect block diagram of a device measuring a

physical state of a material by spectrum of the present invention;

[0009] Figure 4A and Figure 4B showing the aspect block diagram of a device
comprising the other elements and measuring a physical state of a material by

spectrum of the present invention;



[0010] Figure 5 showing another aspect block diagram of a device comprising the
other elements and measuring a physical state of a material by spectrum of the
present invention;

[0011] Figure 6 showing still another aspect block diagram of a device comprising
the other elements and measuring a physical state of a material by spectrum of
the present invention;

[0012] Figure 7 showing a block diagram of a method measuring a physical state of

a material by spectrum of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] Please refer to Figure 1, a block diagram of the device 1 for measuring a
physical state of a material by spectrum of the present invention. It includes a
first action path 10 for containing a material to be measured, a detecting unit 11
for detecting spectrum and a processing unit 12 to obtain the deposition state of
the related material to be measured based on the spectrum. In an example, at
least parts of the material to be measured may be in the plasma state, and the
spectrum may be the spectrum of the light emitted by the material to be
measured in the plasma state. And the spectrum in the first action path 10 can

be detected by the detecting unit 11.

[0018] Following the processing unit 12 obtaining the spectrum, the processing
unit 12 may obtain the information, for example but not limited to the intensity,
the wavelength, the full width at half maximum(FWHM), etc. in order to obtain

the deposition state relating to the material to be measured through the



spectrum of another or the other material. For example but not limited to, when
the spectrum intensity of the material to be measured is higher or lower than the
threshold, the deposition state of the material to be measured achieving to
certain level may be obtained through a relationship of chemical equation
and/or a relationship of supplied mole quantity, etc. between another or the
other material and the material to be measured, for example but not limited to a

thickness, the crystallinity, the degree of coalescence and/or aggregation, etc.

[0019] In another example, the first action path 10 may be communicated with a
second action path. The material and/or another or the other material to be
measured may be contained in the second action path.

[0020] Please refer to Figure 2, showing another aspect block diagram of the
device 1 measuring a physical state of a material to be measured by spectrum of
the present invention. The first action path 10 may be communicated with a
second action path 20. At least parts of the material to be measured may come
from the second action path 20, and the spectrum in the second action path 20
can be detected by the detecting unit 11. In an example, at least parts of the
material to be measured may be in the plasma state, and the spectrum can be
the spectrum of the light emitted by the material to be measured in the plasma
state. The spectrum in the second action path 20 can be detected by the
detecting unit 11. Following the processing unit 12 obtaining the spectrum, the
processing unit 12 may obtain the information, for example but not limited to
the intensity, the wavelength, the full width at half maximum(FWHM), etc. in
order to obtain the deposition state relating to the material to be measured. For

example, but not limited to, when the spectrum intensity of the material to be



measured is higher or lower than the threshold, the deposition state of the
material to be measured in the first action path 10 and/or the second action path
20 achieved to certain level may be obtained, for example but not limited to a
thickness, the crystallinity, the degree of coalescence and/or aggregation, etc.

[0021] In another example, another or the other material may be in the plasma
state, and the spectrum can be the spectrum of the light emitted by the material
in the plasma state. And the spectrum in the second action path 20 can be
detected by the detecting unit 11. Following the processing unit 12 obtaining
the spectrum, the processing unit 12 may obtain the information, for example
but not limited to the intensity, the wavelength, the full width at half
maximum(FWHM), etc. in order to obtain the deposition state relating to the
material to be measured through the spectrum of another or the other material.
For example but not limited to, when the spectrum intensity of another or the
other material is higher or lower than the threshold, the deposition state of the
material to be measured achieving to certain level may be obtained through a
relationship of chemical reaction formula and/or a relationship of supplied mole
quantity, etc. between another or the other material and the material to be
measured, for example but not limited to the thickness, the crystallinity, the
degree of coalescence and/or aggregation, etc.

[0022] Please refer to Figure 3, showing still another aspect block diagram of a
device measuring a physical state of a material by spectrum 1 of the present
invention. The first action path 10 may be communicated with a second action
path 20 via a tube 30, at least part of the material to be measured comes from
the second action path 20 via the tube 30, and the spectrum in the tube 30 is
detected by the detecting unit 11. In an example, at least part of the material to

be measured may be in the plasma state, and the spectrum may be the spectrum
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of the light emitted by the material in the plasma state. The spectrum in the tube
30 is detected by the detecting unit 11. After the processing unit 12 obtaining
the spectrum, the processing unit 12 may obtain the information, for example
but not limited to the intensity, the wavelength, the full width at half
maximum(FWHM), etc. in order to obtain the deposition state relating to the
material to be measured. For example, but not limited to, when the spectrum
intensity of the material to be measured is higher or lower than the threshold,
the deposition state of the material to be measured in at least one of the tube 30,
the first action path 10 and the second action path 20 achieved to certain level
may be obtained, for example but not limited to the thickness, the crystallinity,
the degree of coalescence and/or aggregation, etc.

[0023] In another example, another or the other material may be in the plasma
state, and the spectrum can be the spectrum of the light emitted by the material
in the plasma state. The spectrum the tube 30 can be detected by the detecting
unit 11. Following the processing unit 12 obtaining the spectrum, the
processing unit 12 may obtain the information, for example but not limited to
the intensity, the wavelength, the full width at half maximum(FWHM), etc. in
order to obtain the deposition state relating to the material to be measured
through the spectrum of another or the other material. For example but not
limited to, when the spectrum intensity of another or the other material is
higher or lower than the threshold, the deposition state of the material to be
measured achieving to certain level may be obtained through a relationship of
chemical reaction formula and/or a relationship of supplied mole quantity, etc.
between another or the other material and the material to be measured, for
example but not limited to the thickness, the crystallinity, the degree of

coalescence and/or aggregation, etc.
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[0024] The action of the first action path 10 and the second action path 20 as
mentioned above may be, for example but not limited to, a physical action
and/or a chemical action relating to filling, reaction, compression, depression,
heat-up and/or cooling down, etc.. The first action path 10 may be for example
but not limited to a chamber, a chamber including multively independent and/or
dependent reaction area, etc. communicated with each other.

[0025] It shall be noted that the material to be measured along with another and
the other material as mentioned above may exist in the same action path
without reacting, and the reaction will be performed until achieving a
workpiece.

[0026] The first action path 10 as mentioned above may be communicated with a
throttling valve 13, a vacuum pump 14 and a gas purifier 15, etc. Following a
reaction material is released or reduced in appropriate amount by the second
action path 20 in accordance with the deposition state relating to the material to
be measured, a deposition operation of the material will be performed in the
first action path 10 through the tube 30. A vacuum discharge will be then
achieved by the vacuum pump 14 and gas purifier 15, etc.

[0027] The detecting unit 11 as mentioned above may be arranged outside the
first action path 10 and/or the second action path 20, to detect the spectrum of
the material and/or another or the other material to be measured through such
as a window.

[0028] The processing unit 12 as mentioned above may be connected to the
detecting unit 11 directly or indirectly. The processing unit 12 can be a chip, a
processor, a mechanical computer, a circuit and/or a microprocessor, etc., and
the item  “connected” may be a connection method capable of transmitting a

signal or an instruction, such as an electrical connection, a quantum coupling
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(quantum entanglement) and/or an optical connection.

[0029] Particularly, the deposition state of the material and/or another or the other
material to be measured may be further obtained by the processing unit 12 as
mentioned above based on the spectrum variation of the material and/or another
or the other material to be measured. For example, but not limited to, the
deposition state of the material and/or another or the other material to be
measured may be furthermore obtained by the processing unit 12 based on an
intensity variation (such as a slope of the plot of intensity versus time, a slope
of the plot of FWHM versus time, etc.) of the spectrum of the material and/or
another or the other material to be measured.

[0030] More specifically, an action condition of the material and/or another or the
other material to be measured is further controlled by the processing unit 12 as
mentioned above based on the variation of the spectrum of the material and/or
another or the other material to be measured, for example but not limited to a
switch of access, or the supply of quantity, temperature, pressure, precursor,
catalyst, etc..

[0031] Thereby, an early monitoring by the present invention will be supplied
instantly when a deposit is formed, so as to avoid for example, but not limited
to insufficient deposition, excessive deposition, impurities and other problems
of the yield risk which might flow into the back end of line(BEOL) without
detection. Furthermore, a deposition process may be observed and/or controlled
on time by the present invention, therefore the yield and degree of automation
can be greatly improved.

[0032] The present invention may be applied to all device and/or any apparatus
which require measuring of gas deposition state, including but not limited to

physical vapor deposition device, chemical vapor deposition device, etching
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device and any other relevant device in the semiconductor, photoelectric, panel
industries and any other relevant industry. The present invention may also be
directly disposed in a remote plasma source device. In addition, the present
invention may also be applied in any inspection examination device in the
biotechnology, chemistry, applied physics industries and any other relevant
industry. Furtherly, the present invention may also be applied to any inspection
apparatus or testing platform in the equipment maintenance industry for any of
the foregoing industries.

[0033] Please refer to Figure 4A, a device measuring a physical state of a material
of the present invention furtherly comprises a display unit 16 at least displaying
a related data including the spectrum, a related data of the deposition state or
the combination thereof. Wired transmission, wireless transmission, or a
combination thereof may be performed by at least one communication unit 17
between the processing unit 12 of a device 1 measuring a physical state of a
material by spectrum and the detecting unit 11, the display unit 16 or at least
the combination thereof. The communication unit 17 may be contained in the
device 1 measuring a physical state of a material by spectrum, or be
independent to the device 1 measuring a physical state of a material by
spectrum as shown in Figure 4B.

[0034] Each state of one of elements of the device 1 measuring a physical state of
a material by spectrum may also be displayed by the display unit 16. The types
of the display unit 16 may include and not be limited particularly to liquid
crystal displayer (LCD), electronic paper, light signal, micro light emitting
diode displayer (micro LED), quantum dot displayer (QLED), organic light
emitting displayer (OLED) or mechanical displayer (such as flipped display

board, etc.). Additionally, the backlight source of the liquid crystal displayer
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(LCD) may be a light emitting diode (LED) or a micro light emitting diode
(micro LED). Besides the displayers as mentioned above, the display unit 16
may also include a notification module (not shown in Figures), such that a
notification signal may be output through different signal types (such as audio,
light, etc.) by the display unit 16. In the above implementation aspect, an
information such as “the default state of dissociation gas is 20ppm”, “the actual
state is 18ppm”, “the theoretical state is 20mg”, “the adjustment parameter is
2mg”, etc. can be displayed by the display unit 16.

[0035] For example but not limited to, when an internal volume of the first action
path 10 is 1ml and when there is default dissociated gas 20 ppm contained in
the first action path 10, the dissociated gas 20mg (e.g. the theoretical state) is
commanded to be injected into the first action path 10 by the processing unit 12,
such that there will be the dissociated gas 20ppm (e.g. the default state )
contained in the first action path 10 for an usage of related process (such as
reaction chamber cleaning, thin film etching, plasma-assisted deposition etc.).
Detected by the detecting unit 11, an actual detection result of the dissociated
gas in the first action path 10 is 18 ppm (e.g. the actual state), and this presents
that an usage of the dissociated gas is continued to be in the process. Following
a detected result of the dissociated gas received by the processing unit 12 is 18
ppm, and comparing a difference between 18ppm and 20ppm (e.g. calculating a
difference between the actual state and the default state of the dissociated gas),
then the processing unit 12 may obtain a result that 2 ppm (e.g. adjustment
parameter) of the dissociated gas shall be supplied to the first action path 10
such that the dissociated gas in the first action path 10 may achieve the
theoretical state of 20 ppm (to finish the reaction). Subsequently, following an

user obtains a gas state data of the dissociated gas through such as a report
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and/or a light, he may input a command to the processing unit 12 manually,
such that the dissociated gas can be continued to be injected into the first action
path 10 (e.g. the theoretical state) by the processing unit 12, therefore the
dissociated gas in the first action path 10 will be 20 ppm (e.g. the default state).
Following an injecting, until the dissociated gas in the first action path 10 is
detected by the detecting unit 11 as 20 ppm (e.g. the actual state), a theoretical
state value to make the first action path 10 contain 20 ppm of dissociated gas
will be completed, which means the process reaction shall be completed, and

that the gas will not be required to inject into the first action path 10.

[0036] Additionally, a device measuring a physical state of a material by
spectrum 1 further comprises a controlling unit 18 connected to the processing
unit 12, in order to replace the processing unit 12 to control a reaction condition
(for example but not limited to a switch of supply, quantity, temperature,
pressure, supply of precursor, supply of catalyst, etc. of the material and/or
another or the other material to be measured) of the material and/or another or
the other material to be measured based on the spectrum variation of the
material and/or another or the other material to be measured. The processing
unit 12 may be connected to the controlling unit 18 directly or indirectly. The
controlling unit 18 may be a chip, a processor, a mechanical computer, a circuit
and/or a microprocessor, etc., and the connection may be a connection method
capable of transmit a signal or an instruction, such as an electrical connection, a

quantum coupling (quantum entanglement) and/or an optical connection, etc.

[0037] A setting instruction received by the controlling unit 18 may be a manual

injecting instruction and/or an instruction output by the processing unit 12. The
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instructions comprise the control parameter(s). A cooperate method between the
controlling unit 18 and the display unit 16 may be: following the user views the
display unit 16, identifying a control content to be adjusted; and inputting an
injecting instruction manually to the controlling unit 18, such that the
controlling unit 18 can tune a following related operating procedure. Or an
automatically monitoring mechanism (Figures not shown) between the
controlling unit 18 and the processing unit 12 may be set, the automatically
monitoring mechanism can mechanically identify the action condition to be
adjusted, and an instruction will be output to the controlling unit 18, in order to

provide the following related procedure operated to the controlling unit 18.

[0038] As shown in Figure 5, a device 1 measuring a physical state of a material
by spectrum further comprises a data transmitting unit 19 connected to the
processing unit 12, and the data transmitting unit 19 may be connected to
external network 3 through wired transmission, wireless transmission or a
combination thereof, so that an artificial intelligence can be used for a big data
calculation and the processing unit 12 and/or controlling unit 18 will be
commanded to operate based on the big data calculation. The external
network 3 may be an internal network of the manufacturing site, an internal
network across the manufacturing sites, an internet or at least two thereof. The
big data calculation may be the artificial intelligence, a cloud computing, etc.
with computing and/or storage capabilities. And big data calculations can be
performed by computers, laptops, mobile phones, portable mobile devices,
servers, supercomputers, mainframes, distributed computing architectures, etc.
with computing and/or storage capabilities such as artificial intelligence and

cloud computing, etc. The big data calculation may perform a statistic based on
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an attribute (for example, material, previous or following process, design, etc.)
of a manufacturing site, a machine, a raw material, and a workpiece, or the
spectrum, the yield or at least two thereof, in order to provide a basis for
improvement. However, the present invention is not limited to these. It shall be
noted that the display unit 16 and/or the communication unit 17 described
above can also be combined in this aspect with reference to the above
implementation aspect.

[0039] A device 1 measuring a physical state of a material by spectrum further
comprises a memory unit 41 connected to the processing unit 12 and the data
transmitting unit 19. The memory unit 41 may be arranged between the
processing unit 12 and the data transmitting unit 19, or the processing unit 12
may be arranged between the memory unit 41 and the data transmitting unit 19.
Namely, the memory unit 41 can be contained in a device 1 measuring a
physical state of a material by spectrum, or the memory unit 41 may be
independent to a device 1 measuring a physical state of a material by spectrum,
and the memory unit 41 may be connected to the data transmitting unit 19 by
wired transmission, wireless transmission or a combination thereof, with at
least storage conditions, the theoretical state, the actual state, the preset state,
the adjustment parameter, the application software of the processing unit 12,
the processing unit 12 processes data, etc. or at least a combination of the two.
The memory unit 41 may include at least one storage medium from each of the
following: Flash memory, hard disk, multimedia card micro memory, card type
memory (for example, secure digital (SD) card or extreme digital (XD) card),
random access memory(RAM), static random access memory(SRAM),
read-only memory(ROM), electrically erasable programmable read-only

memory(EEPROM), programmable read-only memory(PROM), magnetic
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memory, magnetic disk or CD, or the combination thereof. Additionally, a
program stored in the memory unit 41 may include operating system programs
and various application programs.

[0040] Said memory unit 41 may be provided to the network 3 for usage and
storage data in order to analyze the data, specifically such as storing the
reaction condition, the theoretical state, the actual state, the default state and/or
the adjustment parameter and reaction time, etc. of the material and/or another
or the other material to be measured, but the present invention is not limited to

these.

[0041] A device 1 measuring a physical state of a material by spectrum may
furtherly comprise a memory unit 41 and an artificial intelligence unit 42, as
shown in Figure 6. The processing unit 12 can be connected to the memory unit
41 and the artificial intelligence unit 42; the memory unit 41 stores the
spectrum, the reaction condition, the theoretical state, the actual state, the
default state, the adjustment parameter or at least two thereof of the material
and/or another or the other material to be measured; The artificial intelligence
unit 42 reads the spectrum, the reaction condition, the theoretical state, the
actual state, the default state, the adjustment parameter or at least two thereof of
the material and/or another or the other material to be measured, in order to
perform a big data algorithm by the artificial intelligence, and command the
controlling unit 18 to operate based on the big data algorithm. The memory unit
41 and the artificial intelligence unit 42 may be contained in a device 1
measuring a physical state of a material by spectrum, but the spectrum, the
reaction condition, the theoretical state, the actual state, the default state, the

adjustment parameter etc., or at least two thereof of data of the material and/or
14



another or the other material to be measured may still be shared with the
network 3. It should be noted that the display unit 16, the communication unit
17, and/or the data transmission unit 19 can also be combined in this aspect

with reference to the above implementation aspect.

[0042]  Another implementation mode of the device 1 for measuring the physical
state of a substance by spectrum can be the memory unit 41 connected to the
processing unit 12, the artificial intelligence unit 42 connected to the memory
unit 41, and an automated program unit connected to the artificial intelligence
unit 42 and the control unit 18. Said artificial intelligence unit 42 may read the
memory unit 41 and use the artificial intelligence to perform the big data
algorithm, such that an operation of the automated program unit can perform. It
shall be noted that, the display unit 16, the communication unit 17 and/or the
data transmitting unit 19 may also be combined with the present aspect with
reference to the aspect mentioned above. It still shall be noted that, each aspect
of the detecting unit 11, the throttling valve 13, the vacuum pump 14, the gas
purifier 15, the second action path 20 and the tube 30 may be applied to every
aspect of Figure 4A to Figure 6.

[0043] Said automated program unit may receive an instruction output by the
artificial intelligence unit 42 to measure a physical state of a material of a
device 1 with spectrum. When a device 1 measuring a physical state of a
material by spectrum is used for process, it may be integrated with the other
device and/or elements (such as a plasma cleaning device), e.g. the automated
program unit may not only control a device 1 measuring a physical state of a
material by spectrum but also control the other integrated device to perform the

automated program, such as cleaning procedures, maintenance procedures or
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inspection procedures, etc.

[0044] A method measuring a physical state of a material by spectrum comprising
step S61 and step S62 is also provided by the present invention, as shown in
Figure 6.; In step S61, detecting spectrum. Particularly, a spectrum may be
detected by a detecting unit 11, and the spectrum may be detected from a first
action path, or the spectrum may be detected from a second action path
communicated with the first action path, or the spectrum may be detected from
a tube communicated with the first action path and the second action path. In
step S62, a deposition state relating to a material to be measured can be
obtained based on the spectrum. Particularly, a deposition state of related
material to be measured may be acquired by a processing unit 12 based on the
spectrum.

[0045] A method measuring a physical state of a material by spectrum of the
present invention further comprises controlling an action condition of the
material and/or another or the other material to be measured based on a
variation of the spectrum relating to the material and/or another or the other
material to be measured, following step S61, for example but not limited to, a
switch of supply, quantity, temperature, pressure, supply of precursor, supply of
catalyst, etc. of the material and/or another or the other material to be measured.
The other details of this method are as described above and will not be
repeated.

[0046] It shall be noted that the “connecting” may be a connection method
capable of transmit a signal or an instruction, such as an electrical connection, a
guantum coupling (quantum entanglement) and/or an optical connection etc.,
and the sequence of the connection may be direct connection or indirect

connection. Additionally, a pre-calculated data (such as a parameter, a setting,
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an equation, a logic, etc.) of all said calculations , intermediate calculation data
(such as a numerical value, a logical judgment, etc.) and a calculation result
data may also be stored by the memory unit, and the memory unit may be
simultaneously transmitting with the processing unit. However, the present
invention is not limited to these. The wired transmission, wireless transmission
or a combination thereof means wired first and wireless later, wireless first and

wired later, or simultaneously wired and wireless, etc.

[0047] It furthermore shall be noted that the other detecting unit may be added
correspondingly in the situation adding the other action path and/or tube, such
that the physical state of the material in the other action path and/or tube can be
measured by the spectrum through said method. Or the physical state of the
material in the other action path and/or tube may be measured by spectrum with
a single or few detecting unit through window such as movements or rotations.
Additionally, the detecting unit may be integrated with the processing unit into
one element/module, and all units connected to the processing unit can be

connected to the element/module.

[0048] A device and method measuring a physical state of a material by spectrum
of the present invention may be used for all process equipment required to
detect the deposition state, especially equipment which uses plasma.
Specifically and for example, a chamber required injecting the material and
performing deposition, modifying, etc. Additionally, an advance monitoring can
be supplied when a deposit is being formed by the present invention, such that
an issue, for example but not limited to insufficient deposition, over-deposition,

impurities, etc., can be prevented from a yield risk of not be discovered before
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a defect transported to back end of line(BEOL). Furthermore, a deposition
process can be observed and/or controlled on time, therefore the yield and

degree of automation will be greatly improved.

[0049]  Still furthermore, a device and method measuring a physical state of a
material by spectrum may perform statistic based on large amount of data by

the big data calculation, to provide a basis for improvement.

[0050] The present invention has been described in detail from the above.
However, it can be only a preferred embodiment of the present invention, rather
than the limitation of the implement scope of the present invention. That is to
say, all equal changes and modifications made in accordance with the scope of
the patent application of the present invention shall still fall within the scope of

the patent of the present invention.
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WHAT IS CLAIMED IS:

1.

A device measuring a physical state of a material by spectrum, comprising:

a first action path where a material to be measured is contained in;

a detecting unit detecting a spectrum; and

a processing unit obtaining a deposition state relating to the material to be

measured based on the spectrum.

A device measuring a physical state of a material by spectrum as mentioned in
claim 1, wherein the spectrum in the first action path is detected by the detecting

unit.

A device measuring a physical state of a material by spectrum of claim 1,
wherein the first action path is communicated with a second action path, at least
part of the material to be measured comes from the second action path, and the

spectrum in the second action path is detected by the detecting unit.

A device measuring a physical state of a material by spectrum as mentioned in
claim 1, wherein the first action path is communicated with a second action path
via a tube, at least parts of the material to be measured come from the second
action path via the tube, and the spectrum in the tube can be detected by the

detecting unit.

A device measuring a physical state of a material by spectrum as mentioned in
claim 1, wherein at least parts of the material to be measured are in a plasma

state.
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6.

7.

8.

9.

A method measuring a physical state of a material by spectrum, comprising:
detecting a spectrum; and
obtaining a deposition state relating to a material to be measured based on the

spectrum.

A method measuring a physical state of a material by spectrum as mentioned in

claim 6, wherein the spectrum is detected from a first action path.

A method measuring a physical state of a material by spectrum as mentioned in
claim 6, wherein the spectrum is detected from a second action path
communicated with a first action path.

A method measuring a physical state of a material by spectrum as mentioned in
claim 6, wherein the spectrum is detected from a tube communicated with a first

action path and a second action path.

10. A method measuring a physical state of a material by spectrum as mentioned in

claim 6, further comprising controlling an action condition based on a variation
of the spectrum relating to the material to be measured after detecting the

spectrum.

11. A method measuring a physical state of a material by spectrum as mentioned in

claim 6, wherein at least parts of the material to be measured are in a plasma

state.
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