
;e3eR\j6TRbsU  THIN-FILM INSPECTION METHOD AND DEVICE *159159* BACKGROUND
OF THE INVENTION *coooo2* 5 Field of the Invention The present invention
relates to a method and a device for inspecting thin films which are widely
employed in a semiconductor manufacturing process, and more particularly to
a method and a device for inspecting thin films wherein the 10 surfaces of
the thin films are inspected using an optical interference phenomenon,
thereby allowing the inspection irrespective of the kind of film.
Description of the Related Art 15 Thin-film inspection is very important in
manufacturing products such as LCD and PDP that use semiconductor
processing mainly composed of processes of deposition, exposure, and
etching. In the case of TFT LCD, thin films with thicknesses less than
1000A are piled up to form a pattern. 20 Presence/absence and
shortage/excess of the pattern or contamination by foreign substances have
a serious influence on the resulting product. Accordingly, it is necessary
to inspect the thin film for forming the pattern. As semiconductor
processing methods have developed, various 25 methods of inspection have
been proposed. Most of the 1   inspection methods can be classified into
several types as follows. Among them, the most general method is an
inspection method that uses an optical system including a CCD 11 and an 5
illuminator 12 a shown in Fig. 1. In this method, light from the
illuminator 12 is uniformly illuminated from various incident angles to an
inspection target 10, and thereby images of the inspection target are
obtained, not depending on the change of the thickness of the inspection
target, a scratch or 10 a minute projection thereon. Generally, this method
is used to perform two-dimensional measurement of the pattern, rather than
to inspect the pattern. It is general to use a LED as a light source in
order to provide uniform and wide range of illumination. 15 However, this
optical system is not suitable for detecting minute defects or determining
inspection conditions on the pattern, or for performing a high-speed
inspection using a linear CCD because an illuminator suitable for an area
CCD is used. 20 In addition, there is an inspection method using a coaxial
incident illumination. In this method, as shown in 



Fig. 2, a coaxial incident illuminator 21 and an inclined illuminator 22
are fixed at appropriate disposition-angles to illuminate light to the
surface of an inspection target 20 so 25 as to obtain an image thereof via
a CCD 23. 2   When this method is used, optimal inspection conditions
closely depend on the characteristics of the thin-film pattern, but it is
very difficult to adjust these conditions. The only adjustable
inspection-condition is the brightness of 5 the coaxial and inclined
illuminators. Therefore, when there are different kinds of patterns, or the
characteristics of the pattern are changed, the optimal inspection
condition cannot be obtained. In addition, even in the same process, it is
necessary to adjust inspection conditions in response to 10 different
process conditions. This inspection method cannot meet such needs. Further,
Orbotech co. proposed a thin-film inspection method that uses an optics
technology called "Ellipsometry". This method was disclosed in United
States Patent Number. 15 5,333,052. An inspection device used in this
method includes a polarizer 31, a retardation plate 32, and an analyzer 33.
Light emitted from an illuminator 35 is linearly polarized through the
polarizer 31 and irradiated to the surface of an inspection target 30.
Elliptically-polarized light reflected 20 from the inspection target 30 is
linearly polarized again through the analyzer 32. Thereafter, the
linearly-polarized light is incident on a CCD sensor 34 whereby an image of
the inspection target is obtained. As a result, this method has an
advantage in that the inspection sensitivity is maximized 25 for a
particular type of film, and the brightness of a thin 3   film can be
adjusted for emphasis of the thin film by changing the rotation angles of
the retardation plate and analyzer. That is, this inspection method has an
advantage in that 



because the brightness can be adjusted by changing the 5 rotation angles of
the retardation plate 32 and the analyzer 33, inspection conditions can be
changed according to the characteristics of the film. However, when there
are two or more films having different properties, this method cannot
determine one inspection condition suitable for all the 10 various kinds of
properties of films. As a result, if inspection conditions for a specific
thin film are optimized, inspection conditions for a different thin film
are degraded. Consequently, the prior art thin-film inspection methods have
problems that it is difficult to set an inspection 15 condition when there
are various kinds of thin films, and therefore their optimal inspection
conditions become different under a particular condition, lowering the
reliability of the inspection result. That is, the prior art thin-film
inspection methods use 20 one illuminator, or various kinds of light
sources at the same time as needed for inspecting the surface of the
inspection target to meet a specific requirement, or use an old optical
instrument such as Ellipsometry for the inspection. However, the prior arts
are very difficult to increase the relative 25 sensitivity between
patterns, and do not have an appropriate 4   adjustment method for
heterogeneous patterns. SUMMARY OF THE INVENTION 5 Therefore, the present
invention has been made in view of the above problems, and it is an object
of the present invention to provide a method and a device for inspecting a
thin film wherein two or more light sources, which can control the
wavelength and intensity of light and illuminate the lights 10 with
different incident angles, are used to control the interference intensity,
thereby determining optimal inspection conditions to obtain a reliable
inspection result even when there are different kinds of thin films. In
accordance with the present invention, the above and 



15 other objects can be accomplished by the provision of a thin film
inspection device comprising: a flat plate on which patterns having
different indices of refraction and thicknesses are formed; an illumination
unit for illuminating light to the 20 patterns, the illumination unit being
able to vary illumination angle of she light; an incident light control
unit disposed between the illumination unit and the flat plate for
controlling the light to be incident on the patterns; 25 a sensor unit for
detecting a reflection light from the 5   patterns; a reflection light
control unit disposed between the flat plate and the sensor unit for
controlling the light to be detected by the sensor unit; and 5 a control
unit for controlling movement of the illumination unit and the sensor unit.
BRIEF DESCRIPTION OF THE DRAWINGS 10 The above and other objects, features
and other advantages of the present invention will be more clearly
understood from the following detailed description taken in conjunction
with the accompanying drawings, in which: Fig. 1 is a view schematically
showing a general optical 15 system; Fig. 2 is a view schematically showing
a conventional illumination unit for thin-film inspection; Fig. 3 is a view
showing a prior art optical system using an elliptical polarizer; 20 Fig. 4
is a view showing a thin-film inspection device according to the present
invention; Fig. 5 is a view illustrating a technology used in the present
invention; Fig. 6 is a conceptual view illustrating the key point of 25 the
technique used in the present invention. 6   



Fig. 7 is a conceptual view illustrating the light traveling path in the
present invention. Figs. 8a and 8b are graphs illustrating constructive and
destructive interferences, respectively. 5 Fig. 9 is a graph Illustrating
the interference change ratio in the optical system according to the
present invention; Fig. 10 is a graph illustrating the interference change
ratio under a different condition in the optical system 10 according to the
present invention; Fig. 11 is a graph illustrating a simulation result of
the optical system according to the present invention; and Fig. 12 is a
graph illustrating a simulation result under a different condition in the
optical system according to 15 the present invention. DESCRIPTION OF THE
PREFERRED EMBODIMENTS Hereinafter, an embodiment of the present invention
is 20 described in detail referring to the drawings. A thin-film inspection
method according to the present invention includes a step of irradiating
lights at different incident angles toward a flat plate, on which thin
films with different thickness and indices of refraction are formed, using
25 a plurality of independent light sources; a step of detecting 7
interference light reflected from the thin films using a sensor; and a step
of analyzing the detected light to obtain analysis information, so as to
determine the state of the thin films . 5 In the light illumination step,
it is possible to perform a real-time control of the irradiation angle and
wavelength of the illuminated light, and to control the incident angle of
the light by the horizontal movement of the movement of the light source.
10 In the light detection step, an image sensitivity of a particular
material can be controlled by selectively detecting the wavelengths of the
reflected light obtained by controlling the light source. That is, the
irradiated light, whose incident axis 15 deviates from the central axis of
the light source by horizontally moving the light source, is reflected from
the flat plate on which the thin films are formed, or is refracted to enter
the films. The refracted light is diffracted to form a 



bright or dark band image corresponding to the rim of the 20 pattern,
thereby obtaining a highlighted image representing the image of the
substance. One of the methods for obtaining the highlighted image utilizes
the principle of bevel illumination microscope. In this method, in order to
clarify the shape of an object to be 25 observed, light is -rradiaLed to
deviate slightly from the 8   optical axis of the microscope. On the other
hand, in the thin-film inspection method, the light sources and the sensor
are disposed to face each other so as not to overlap the path of the light
from the light 5 sources to the flat plate with the path of the light from
the flat plate to the sensor. Fig. 4 is a perspective view showing the
configuration of the thin-film inspection device according to the present
invention. 10 As shown in Fig. 4, the thin-film inspection device includes
a flat plate 60 on which patterns P1 and P2 composed of thin films are
formed, an illumination unit 50 including light sources that irradiate
light at a predetermined angle toward the patterns P1 and P2 and function
to change the 15 irradiation angle of the light, and an incident light
control unit that is disposed between the illumination unit 50 and the flat
plate 60 to control the light to be incident on the patterns P1 and P2.
This device also includes a censor unit 90 for detecting light reflected
from the patterns P1 and P2, a 20 reflection light control unit 80 disposed
between the flat plate 60 and the sensor unit 90 for controlling the light
that is reflected from the patterns P1 and P2 and is to be detected by the
sensor unit 90, and a control unit (not shown) for controlling the
movements of the illumination unit 50 and the 25 sensor unit 90. 9   Here,
the illumination unit 50 and the sensor unit 90 are disposed to obliquely
face each other so as to transfer light emitted from the illumination unit
50 to the sensor unit 90 without causing any overlap between the incident
light path and 5 the reflected light path. 



In addition, the illumination unit 50 is disposed movably in the horizontal
direction with respect to the optical axis, so that the incident angle of
the light incident on the incident light control unit can be controlled
using the 10 movement of the illumination unit 50. The illumination unit 50
includes at least two light sources 51 with a function to control the
wavelength and intensity of the light. Wavelength modulation means 52 are
disposed in front of the light sources 51, through which light 15 emitted
from the light sources 51 is transmitted and its wavelength is modulated.
The modulated light is incident on a collimating lens 53 and then
irradiated vertically to the incident light control unit 70. Here, a light
path adjustment system is disposed to 20 adjust the path of light emitted
from the wavelength modulation means 52 in order to guide the light to the
collimating lens 53. The wavelength modulating means 52 includes a wheel
52a rotatably disposed in front of the light source, and color 25 filters
52b disposed on the wheel 52a in a ring arrangement. 10   Light emitted
from the light sources 51 passes through the color filters 52b, modulating
the wavelength of the light. Preferably, the light path adjusting system is
composed of an optical fiber 54 connected between the front of the 5
wavelength modulating means 52 and the rear of the collimating lens 53, or
at least one reflection mirror. Light emitted from the light source 51 is
refracted or reflected via the optical fiber 54 or the reflection mirror,
respectively, and then transferred to the collimating lens 53. 10 The
incident light control unit 70 disposed in front of the collimating lens 53
controls the wavelength or intensity of 9 



the light irradiated to the pattern. In more detail, the incident light
control unit 70 includes a first refracting lens 71 and an incident filter
72. The first refracting lens 71 15 refracts light emitted from the
illumination unit 50, so that the refracted light is irradiated at a
straight line on the patterns P1 and P2. The incident filter 72 is disposed
between the first refracting lens 71 and the flat plate 60 to control the
light incident on the patterns Pl and P2. 20 The first refracting lens 71
is composed of a lens having a half cylinder form that has a flat
light-entering surface and a convex light-exiting surface. Therefore, when
the light is incident on the refracting lens 71, the light is not
refracted, but when the light exits the refracting lens 71, the light is 25
refracted. 11   In addition, the incident filter 72 may be a general filter
of neutral density having no polarization property, or a polarizer having a
polarization property that can change the polarization state of the light
passing therethrough. 5 The sensor unit 90 includes a linear sensor 91 and
an AD converter 92. The linear sensor 91 is movable horizontally and
detects light reflected from the patterns Pl and P2. The AD converter 92
digitalizes and displays a signal generated from the linear sensor 91. 10
The reflection light control unit 80 includes a second refracting lens 82
and a detection filter 81. The second refracting lens 82 is disposed
between the linear sensor 91 and 



the flat plate 60 to concentrate the reflected light to the linear sensor
91. The detection filter 81 is disposed between 15 the second refracting
lens 82 and the patterns P1 and P2 to control the quantity of measurable
light. The collimating lens 53 and the linear sensor 91 are disposed to
obliquely face each other. The light source 51 can be made of an optical
fiber or an end light element extended in 20 one direction. The color
filter wheel 52a is rotated manually or by a motor, allowing easy
modulation of the wavelength of the incident light. The collimating lens 53
and the linear i sensor 91 are moved horizontally using a driving device
that is driven by a controller (not shown). 25 The second refracting lens
82 is composed of a half 12   sphere convex lens with a convex
light-entering surface and a flat light-exiting surface, whereby the
incident light is refracted to be concentrated to the center. On the other
hand, it is preferable to form the detection 5 filter 81 like the incident
filter 72. That is, the detection filter 81 is made of a general filter of
neutral density having no polarization property, or a polarizer that can
change the polarization of the light passing therethrough. In the thin-film
inspection device having such a 10 configuration, when inspecting a flat
plate on which different kinds of thin films are formed, inspection
conditions can be controlled via the following procedure. While passing
through the color filter 52b of the wavelength modulating means 52, light
emitted from the light 15 source 51 is changed in wavelength and
transferred to the collimating lens 53 via the optical fiber 54. Then, the
collimating lens irradiates the light to the patterns P1 and P2 on the flat
plate 60 via the first refracting lens 71 and the incident filter 72. The
first refracting lens 71 serves to 20 refract the incident light to be
irradiated at a straight line 



on the flat plate. The incident filter 72 controls the quantity of light to
be incident on the patterns P1 and P2. The light reflected from the
patterns P1 and P2 passes through the detection filter 81 and the second
refracting lens 82, 25 sequentially, to reach the linear sensor 91. The
linear sensor 13   91 detects the light, and the AD converter 92
digitalizes and displays the detected signal. The wheel 52a of the
wavelength modulation means 52 is rotated to change the color filter
through which the light 5 passes, thereby modulating the wavelength of the
light. The collimating lens 53 is moved along a straight line by a motor
(not shown) to finely control the incident angles of the light incident on
the patterns P1 and P2. In addition, the linear sensor 91 is also moved by
a linear motor (not shown) to detect 10 the reflected light. The optimal
inspection condition can be determined based on the position of the
collimating lens 53 and the wavelength of the incident light determined by
the color filter 52b. Hereinafter, the operation of the thin-film
inspection 15 device and method o- the present invention is described in
more detail, together with its theoretical principle. Fig. 5 is a
conceptual view illustrating a technique used in the present invention, and
Fig. 6 is a conceptual view illustrating the key point of the technique
used in the present 20 invention. These figures show that two or more light
sources, which can control the wavelength and intensity of light and
illuminate the lights at different incident angles, are used to control the
interference intensity, thereby determining optimal 



inspection conditions. 25 A thin film formed on a flat plate with uniform
thickness 14   is called "pattern". Reference symbols P1 and P2 in Fig. 5
indicate two patterns, respectively, with different thicknesses and indices
of refraction. As patterns have different thicknesses and indices of
refraction, they have different 5 interferences. Reference symbols Ll and
L2 indicate light sources, respectively. Each light source can adjust the
light irradiation path using the reflection mirror or the optical fiber,
and has a specific wavelength characteristic, or can adjust the wavelength
using the filter. 10 LS1 indicates a half-cylinder convex lens with a flat
light-entering surface and a convex light-exiting surface, and LS2
indicates a half-sphere convex lens with a convex lightentering surface and
a flat light-exiting surface. Lights from the light sources L1 and L2 are
collimated at 15 an angle A~ from a vertical line perpendicular to the
inspection surface of the pattern, where the angle Ao can be adjusted
differently according to the inspection target. The collimated lights are
concentrated to a straight line on the inspection surface through the
half-cylinder lens LS1. The censor and the 20 illuminator are disposed to
obliquely face each other, so as not to overlap the incident light path
with the reflected light path. In addition, the interference degree between
the internal reflection light (Ix) and the external reflection light (Iy)
25 can be adjusted by adjusting the irradiation angle with respect 15   to
the surface of the pattern. Meanwhile, Fig. 6 illustrates a principle that
the incident angle is changed according to the light collimation position
determined by the horizontal movement of the light 5 sources L1 and L2.
Incident light parallel to the optical axis passes by the focus point of
the lens LS1. Light entering the edge portion of the lens is incident on
the surface of the inspection target with a large refraction angle, and
light entering the center of the lens is incident on the surface of 



10 the object with no refraction angle. Fig. 7 is a conceptual view
illustrating the light traveling path in the present invention. Figs. 8a
and 8b are graphs illustrating constructive and destructive interferences,
respectively. 15 That is, light irradiated to the surface of the pattern is
split into two reflection lights, one being the external light and the
other the internal light, which travel along different paths. The
interference degree between the two reflection lights differs according to
the incident angle. 20 Namely, according to the phase states of the two
reflection lights, the interference degree differs, that is, the resulting
light becomes brighter or darker as shown in Figs. 8a and 8b. In more
detail, when the internal reflection light Ix and the external reflection
light Iy with the same wavelength and 25 the same phase are reflected from
the surface of the pattern, 16   they interfere constructively according to
the light superposition principle. On the contrary, when the two lights Ix
and Iy with the same wavelength and opposite phases are reflected from the
surface of the pattern, they interfere 5 destructively according to the
light superposition principle. The quantity of light incident on the
pattern can be controlled by controlling the brightness of the light source
or by using the filter. Reference symbols F1 and F2 of Fig. 5 indicate
filters that control the quantity of incident light 10 and the quantity of
measurable light. The light sources L1 and L2 can be moved in the
directions X1 and X2, and the angles bl and b2 are changed according to the
movement distances of the light sources L1 and L2. That is, the incident
angle can be accurately controlled 15 with the movement of the light
sources L1 and L2. The present invention provides an optical system that is
advantageous in measuring, inspecting, and monitoring the presence/absence,
shortage/excess, and thickness variation of thin films, with different
thicknesses uniformly, formed on a 20 flat substance, or formed as a
pattern thereon. The advantageous measurement conditions are as follows.
(a) Brightness difference between the pattern and the background is
sufficiently increased in order to emphasize shortage/excess, and
presence/absence of the pattern. 25 (b) Brightness difference between
heterogeneous patterns 17 



is sufficiently increased in order to differentiate between regions of the
pattern. (c) The change in the detected light relative to the change in
thickness and index of refraction of the pattern is 5 sufficiently
elevated. When light is illuminated with a specific incident angle to a
thin dielectric film with a specific thickness formed on the surface of a
substance, the average intensity of detectable light and the change ratio
of the intensity relative to the 10 thickness can be obtained by the
following equation 1. - Equation 1  I =Ix+ly+2 Ixlycos(4~nz,T cosB, !~.+~t)
SIlB(T)=8 (Ixly)~cl~,~n,cosB,,~sin(4~~n.,T~cosB.,`l~,) 15 Here, A denotes
the wavelength of the incident light, 6T denotes refraction angle, and Ix
and Iy denote the intensities of the internal and external reflection
lights, respectively. These variables can be externally adjusted. In
addition, T and 20 nT denote the thickness and index of refraction,
respectively. These variables are for the inspection target. Hereinafter,
the conditions (a), (b), and (c) are called "inspection condition". For
convenience of analysis, it is assumed that Ix/Iy - 1, and an equivalent
thickness z is 25 defined by the following equation 2. 18   - Equation 2
z=,T 5 In addition, the inspection conditions (a), (b), and (c) can be
expressed by the following equation 3. - Equation 3  I~(~r,~~) r=ri > I>>
I~(8~.,~~) r=rz > I2 10 81 / 8z(9,., ~'~) ~=T~ > Q~ ~ 81 / 8z(8,., ~ ~)
r=T~ > Q I,-to >8,, I,-h >8,, h-la >8~ 



Here, Io denotes the quantity of background light, and I1 and I2 are
minimum quantities of light required for 15 differentiating the pattern,
respectively. bl(i=1,2,3) is a constant for defining a value sufficient to
obtain a contrast. Constants Q1 and Q2 are minimum change ratios of
light-quantity required for detecting the change of the thickness, which is
needed to be adjustable sensitively or not as needed. These 20 constants
can be determined to a high value if not causing a false defect. In the
prior art, one illuminator is used, various kinds of light sources are used
as needed for facilitating the inspection of the surface, or an old optical
instrument based 25 on Ellipsometry is utilized for the inspection. These
prior art 19   methods are very difficult to increase the relative
sensitivity of the pattern, or cannot cope with heterogeneous patterns.
When two or more kinds of patterns are formed on a substance, the patterns
have different optimal inspection-conditicns. 5 Accordingly, in the prior
arts, it is difficult to select the values I1, I2, Q1, and Q2 that satisfy
the condition of the equation 3, with two variables (6TX, A), and the
selection is impossible in some cases. Figs. 9 to 12 are graphs
illustrating simulation results 10 when desired inspection conditions
cannot be determined using one illuminator. Figs. 9, and 10 shows the
intensity of interference light with respect to the refraction angle, in
the case when ?~=500nm and T= 1700A, and in the case when A=500nm and T=
2800A, 15 respectively. In this simulation, for convenience of analysis,
the index of refraction n is fixed at a constant, and T is changed. When T
- 1700A, as shown in the second graph of Fig. 9, the inspection condition
is satisfied when 6T < 38. However, 20 when T = 2800A, because of
requirement that Im > I2, as shown in Fig. 10, the inspection condition is
satisfied when 6m < 41. Based on the simulation result, two cases can be
considered. One case is when the wavelength is changed to overcome the
problems, and the other is when 9T is adjusted to a 25 wider range of
values. Nonetheless, this method is limited. 20   



- Equation 4 B, < Bo 5 In the Equation 4, when the index of refraction 6T
is too large, total reflection can be generated on the surface of the
substance, or the instrumental problem occurs. In addition, referring to
wavelength-dependent characteristics of commonly10 used photo detection
sensors, ?.,r,1" is about 400nm and l~ma,~ is about 600nm. Figs . 11 and 12
shows intensity of light with respect to (8T, A), as a simulation result.
As can be expected, it is impossible to determine a value (BT, h) that
satisfies the 15 inspection condition described above. Namely, when one
illuminator is used, the condition is inevitably determined so as to
emphasize one thin film. For this reason, the present invention provides a
thin film inspection method wherein at least two separated light 20 sources
simultaneously irradiate lights with different incident angles. When two
lights with intensities Ix and Ix are incident on the inspection target
with different incident angles, there is no interference between the two
incident lights, and the measurable intensity of light is given by the
following 25 equation 5. 21   - Equation 5  I111=Ix+ly-Ixcos(4~c~z~cosB,~
/~,2)-lycos(4~~z~cos0,.~./~.) =2~l.~sin'(2~~z~cosB,,
/~1)+2~lysin'(2~~z~cos0.,~,/~.2) 5 In addition, the change ratio of Im with
respect to z is given by the following equation 6. - Equation 6  10 8l
18(z) = 4~c[Ixl ~,l ~ cos0,~ ~ sin(4~ ~ z ~ cos B.,.T / ~,1) + ly l ~,2 ~
cos 8,~, ~ sin(4rc ~ z ~ cos 8,~, l ~,2)] 



As shown in the equations 5 and 6, when a satisfactory inspection condition
is selected for one thin film, and a 15 inspection condition is selected
for the other thin film in the same manner, the inspection conditions
becomes satisfactory for two different patterns. As shown in simulation
results of Figs. 11 and 12, when lights from light sources L1 and L2 are
incident on two 20 patterns of T=1700A and T2800A with incident angles
8T=38o, 8T=45o, respectively, and the reflected lights are detected by the
same sensor, the brightness and the change ratio that satisfy the
inspection condition can be obtained. Similarly, controlling of the
incident angles with different-wavelength 25 lights allows increase of the
brightness of the two patterns, 22   as well as decrease of the change
ratio. As apparent from the above description, in the thin-film inspection
method and device according to the present invention, there are two light
sources that can control the 5 wavelength and the intensity of light and
illuminate lights with different incident angles so as to control the
interference intensity and determine optimal inspection conditions, thereby
obtaining a reliable inspection result also when various kinds of thin
films are formed on a pattern. 10 Although the preferred embodiment of the
present invention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the scope and spirit
of the invention as disclosed in the 15 accompanying claims. 23   WHAT IS
CLAIMED IS: 1. A thin-film inspection method comprising the steps of: 5
irradiating a plurality of lights to a flat plate including thereon a thin
film, the lights having different irradiation angles and being generated
from a plurality of light sources; detecting an interference light
reflected from the thin 



10 film using a sensor; and analyzing the detected light to determine the
state of the thin film. 2. The method as set forth in claim 1, wherein in
the 15 light irradiation step, wavelengths of the irradiation lights and
incident angles thereof are controlled in real time. 3. The method as set
forth in claim 1 or 2, wherein in the light irradiation step, the incident
angle of the light is 20 controlled by moving the light sources
horizontally. 9. The method as set forth in claim 1 or 2, wherein in the
light detection step, image sensitivity of a specific substance can be
controlled by selectively detecting a 25 wavelength of the reflected light
obtained by controlling the 24   light sources. 5. The method as set forth
in claim 1, wherein the light sources and the sensor are disposed to face
each other so as 5 not to overlap an incident light path from the light
source to the flat plate with an reflected light path from the flat plate
to the sensor. 6. A thin-film inspection device comprising: 10 a flat plate
on which patterns having different indices of refraction and thicknesses
are formed; an illumination unit for illuminating light to the patterns,
the illumination unit being able to vary illumination angle of the light;
15 an incident light control unit disposed between the illumination unit
and the flat plate for controlling the light to be incident on the
patterns; a sensor unit for detecting a reflection light from the patterns;
20 a reflection light control unit disposed between the flat plate and the
sensor unit for controlling the light to be detected by the sensor unit;
and a control unit for controlling movement of the illumination unit and
the sensor unit. 25 25   



7. The device as set forth in claim 7, wherein the illumination unit and
the sensor unit are disposed to obliquely face each other. 5 8. The device
as set forth in claim 6, wherein the illumination unit is disposed movably
in horizontal direction so as to control angle of the light incident on the
incident light control unit. 10 9. The device as set forth in claim 6,
wherein the illumination unit includes: at least two light sources being
able to control wavelength and intensity of light; wavelength modulation
means disposed in front of each of 15 the 1ight sources for varying the
wavelength of the light passing therethrough; collimating lens for allowing
the light from the wavelength modulation means to be incident vertically on
the incident light control unit; and 20 a light path control system
disposed between the collimating lens and the wavelength modulation means
for controlling a path of the light irradiated from each of the light
sources. 25 10. The device as set forth in claim 9, wherein the 26
wavelength modulation means includes a wheel rotatably disposed in front of
each of the light sources, and color filters having various different
colors arranged in the ring form on the wheel. 5 11. The device as set
forth in claim 9, wherein the light path control system includes an optical
fiber connected between the collimating lens and the front of the
wavelength modulation means. 10 12. The device as set forth in claim 9,
wherein the light path control system includes at least one reflection
mirror. 15 13. The device as set forth in claim 6, wherein the incident
light control unit includes a first refraction lens for refracting the
light emitted from the illumination unit to be irradiated on one straight
line, and an incident filter disposed between the first refracting lens and
the flat plate 20 for controlling quantity of the light incident on the
patterns. 14. The device as set forth in claim 13, wherein the first lens
includes a half-cylinder convex lens with a flat 25 light-entering surface
and a convex light-exiting surface. 27   15. The device as set forth in
claim 13, wherein the incident filter includes a polarizes filter. 5 16.
The device as set forth in claim 6, wherein the sensor unit includes a
linear sensor being movable in a horizontal direction and detecting light
reflected from the 



patterns, and an AD converter for digitalizing and displaying a signal
generated from the linear sensor. 10 17. The device as set forth in claim
6, wherein the reflection light control unit includes a second refraction
lens disposed between the linear sensor and the flat plate for collecting
the reflected light to the linear sensor, and a 15 detection filter
disposed between the second refraction lens and the patterns for
controlling quantity of measurable light. 18. The device as set forth in
claim 17, wherein the second refraction lens includes a half-sphere convex
lens with 20 a convex light-entering surface and a flat light-exiting
surface . 19. The device as set forth in claim 17, wherein the detection
filter includes a polarizes filter. 28
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