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(57) ABSTRACT

Provided are a device and a method for monitoring sub-
strates to determine a processed state of the substrates and
inspecting presence of abnormality in the processed sub-
strates.

A device for inspecting substrates includes a substrate
mounting part moving relative to the substrate and for
mounting a substrate, a measurement part for monitoring the

2018. substrate, a control part configured to control a movement
path of the measurement part so that at least some regions
(30) Foreign Application Priority Data are monitored from positions different from each other with
respect to a plurality of substrates, and an analysis part
Dec. 27,2017 (KR) 10-2017-0181351 configured to determine presence of abnormality from moni-
Dec. 26, 2018 (KR) 10-2018-069241 toring information about the plurality of substrates.
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SUBSTRATE INSPECTION DEVICE AND
SUBSTRATE INSPECTION METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation of U.S.
patent application Ser. No. 16/959,145, filed on Jun. 29,
2020, which is a 35 U.S.C. § 371 National Stage patent
application of International patent application PCT/
KR2018/016696, filed on Dec. 27, 2018, which claims
priority to Korean patent application 10-2017-0181351, filed
on Dec. 27, 2017, and Korean patent application 10-2018-
0169241, filed on Dec. 26, 2018. The subject matter of these
earlier filed applications are hereby incorporated by refer-
ence.

TECHNICAL FIELD

[0002] The present disclosure herein relates to a device
and a method for inspecting substrates, and more particu-
larly, to a device and a method for monitoring substrates to
determine processed states of the substrates and inspecting
presence of abnormality in the processed substrates.

BACKGROUND ART

[0003] Semiconductor devices are manufactured by form-
ing various shapes of pattern layers on substrates such as
wafers, and in order to form such pattern layers, in general,
a predetermined pattern layers are laminated by using
chemical vapor deposition (CVD) or physical vapor depo-
sition (PVD).

[0004] Inaddition, even after the process of laminating the
pattern layers, in order to patterning the laminated pattern
layers in a desired shape, a process of etching the pattern
layer by using a photoresist as a mask and a process of
stripping the photoresist are performed.

[0005] Meanwhile, according to reduction of design rules,
semiconductor manufacturing processes may be operating
closer to limits of performance capability of the processes.
Moreover, in some cases of smaller design rules, processes
causing a failure tend to be systematic. That is, a process
causing a failure tends to cause the failure in predetermined
design patterns which are repeated a plurality of times
among the above design. It is important to detect and remove
spatially systematic and electrically related defects, and this
is because the removal of such defects very comprehen-
sively affects a yield.

[0006] Thus, it is urgent to speed up the substrate inspec-
tion for determining the processed state of a substrate
corresponding to technological advance due to rapidly
developing production technology for semiconductor
devices and an increase in demand for high density integra-
tion and semiconductor devices.

RELATED ART DOCUMENTS

[0007] (Patent document 1) KR10-2017-0068419 A
Technical Problem
[0008] The present disclosure provides a device and a

method for inspecting substrates capable of inspecting pro-
cessed states and presence of abnormality at high speed.
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Technical Solution

[0009] In accordance with an exemplary embodiment, a
device for inspecting substrates includes: a substrate mount-
ing part moving relative to the substrate and for mounting a
substrate; a measurement part for monitoring the substrate;
a control part configured to control a movement path of the
measurement part so that at least some regions are moni-
tored from positions different from each other with respect
to a plurality of substrates; and an analysis part configured
to determine presence of abnormality from monitoring infor-
mation about the plurality of substrates.

[0010] The plurality of substrates may be selected from
substrates for which a same predetermined process has been
performed.

[0011] The device for inspecting substrates may further
include a support part installed over the substrate mounting
part, wherein the measurement part may be installed under
the support part so as to be movable in one direction.
[0012] At least one of the substrate mounting part and the
support part may be installed so as to be rotatable around a
center axis of the substrate.

[0013] The control part may perform control so that the
measurement part has a linear movement path.

[0014] The control part may perform control so that the
measurement part has a movement path via a central portion
of the substrate.

[0015] The control part may perform control so that the
measurement part has a movement path bent at the central
portion of the substrate.

[0016] The control part may perform control so that the
movement path of the measurement part has a length not
greater than a diameter of the substrate.

[0017] The substrate mounting part may be installed in a
loadlock chamber configured to store the plurality of sub-
strates which are transported from a process chamber in
which the predetermined process is performed, or be
installed in a front end module (EFEM) connected to the
loadlock chamber and configured to discharge the plurality
of substrates.

[0018] In accordance with another exemplary embodi-
ment, a method for inspecting substrates includes: selecting
a first substrate and a second substrate from among a
plurality of substrates; monitoring some regions of the first
substrate; monitoring some regions of the second substrate;
and determining presence of abnormality from monitoring
information about the first substrate and the second sub-
strate.

[0019] In the selecting of the first substrate and the second
substrate, the first substrate and the second substrate may be
selected from among a plurality of substrates belonging to
one lot.

[0020] In the selecting of the first substrate and the second
substrate, the first substrate and the second substrate may be
selected from among a plurality of substrates for which a
predetermined process is performed in a same chamber.
[0021] In the monitoring of some regions of the second
substrate, at least some regions of a monitoring region of the
second substrate and at least some regions of a monitoring
region of the first substrate may be different each other.
[0022] The monitoring of some regions of the first sub-
strate may be performed by moving a measurement part, for
monitoring the first substrate, relative to the first substrate in
a first direction via a central portion of the substrate.
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[0023] The monitoring of some regions of the second
substrate may be performed by moving a measurement part,
for monitoring the second substrate, relative to the second
substrate in a second direction, which is different from the
first direction, via the central portion of the substrate.
[0024] In the determining of presence of abnormality,
when the monitoring information about the first substrate
and the information about the second substrate both fall
within an error range, a processed state may be determined
to be good.

[0025] In the determining of presence of abnormality,
when a monitoring region of the first substrate and a
monitoring region of the second substrate partially overlap,
the error range may be corrected by using a difference in
monitoring information about an overlapping region.

Advantageous Effects

[0026] In accordance with a device and a method for
inspecting substrates of an exemplary embodiment, at least
some regions are monitored from position different from
each other with respect to a plurality of substrates, and thus,
the processed states of the substrates may be determined in
short time and the time consumed for inspection may be
reduced.

[0027] Accordingly, an instantaneous feedback may be
provided in response to the processed state, and a pre-action,
such as operation stop, improvement, or maintenance, is
taken due to equipment abnormality, and thus, a defect rate
is minimized during manufacturing of substrates, and the
capacity utilization of equipment may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 is a schematic view illustrating a device for
inspecting substrates in accordance with an exemplary
embodiment;

[0029] FIGS. 2 to 5 are views illustrating states in which
a substrate is monitored in accordance with exemplary
embodiments;

[0030] FIG. 6 is a view for describing a state in which
presence of abnormality is determined in accordance with an
exemplary embodiment;

[0031] FIG. 7 is a view illustrating a state in which a
device for inspecting a substrate is installed in accordance
with an exemplary embodiment is installed; and

[0032] FIG. 8 is a schematic view illustrating a method for
inspecting substrates in accordance with an exemplary
embodiment.

DESCRIPTION

[0033] Exemplary embodiments of the present inventive
concept will be described in detail with reference to the
accompanying drawings. The present disclosure may, how-
ever, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey
the scope of the present disclosure to those skilled in the art.
In the figures, like reference numerals refer to like elements
throughout.

[0034] FIG. 1 is a schematic view illustrating a device for
inspecting substrates in accordance with an exemplary
embodiment, and FIGS. 2 to 5 are views illustrating states in
which a substrate is monitored in accordance with en
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exemplary embodiment. In addition, FIG. 6 is a view for
describing a state in which presence of abnormality is
determined in accordance with an exemplary embodiment.

[0035] Referring to FIGS. 1 to 6, a device 10 for inspect-
ing substrates in accordance with an exemplary embodiment
includes: a substrate mounting part 100 for mounting a
substrate S; a measurement part 200 for monitoring the
substrate S by moving relative to the substrate S; a control
part 300 which controls a movement path of the measure-
ment part 200 so that at least some regions are monitored at
positions different from each other with respect to a plurality
of substrates; and an analysis part 400 which determines
presence of abnormality from monitoring information of the
plurality of substrates.

[0036] The substrate mounting part 100 mounts the sub-
strate S to be monitored. Here, the device 10 for inspecting
substrates in accordance with an exemplary embodiment
monitors the substrate S for which a predetermined process
such as a lamination process has been performed and
determines the processed state to inspect the presence of
abnormality. The substrate S may include a dummy substrate
which is not a substrate manufactured for actual use but for
monitoring only, and a thin film without a pattern formed
thereon may be deposited on the dummy substrate. Of
course, such a dummy substrate may be reused in a later
monitoring process after the monitoring is completed.

[0037] In addition, the device 10 for inspecting substrates
in accordance with an exemplary embodiment may also
monitor the substrate S for which processes such as an
etching process and a strip process have been performed,
and at this point, the substrate S on which a pattern has been
formed by the above-mentioned processes may be mounted
on the substrate mounting part 100.

[0038] The substrate mounting part 100 may be provided
to a loadlock chamber to store a plurality of substrates which
are transported from a process chamber in which the above-
mentioned predetermined processes are performed, or be
provided to an equipment front end module (EFEM) con-
nected to the loadlock chamber in order to discharge the
substrates stored in the loadlock chamber. Here, when the
substrate mounting part 100 is provided to the loadlock
chamber, the substrate mounting part 100 may include at
least one slot among the plurality of slots installed in the
loadlock chamber. In addition, when the substrate mounting
part 100 is provided to the front end module, the substrate
mounting part 100 may be provided to a portion of the space
inside the front end module. An exemplary embodiment, in
which the substrate mounting part 100 is provided to the
loadlock chamber or to the front end module, will be
described with reference to FIG. 7.

[0039] The measurement part 200 is installed on the
substrate mounting part 100 and monitors the substrate S.
Here, the measurement part 200 moves relative to the
substrate S. That is, the measurement part 200 is movably
installed and the position of the substrate mounting part 100
is fixed, and thus, not only the measurement part 200 may
move relative to the substrate S, but also the position of the
measurement part 200 may be fixed, the substrate mounting
part 100 may be movably installed, and the measurement
part 200 may thereby also move relative to the substrate S.
Hereinafter, a case in which the measurement part 200 is
movably installed will be described as an example, but also
in a case in which the substrate mounting part 100 is moved



US 2023/0341454 Al

and the measurement part 200 thereby moves relative to the
substrate S, the exemplary embodiment may, of course, be
equally applied.

[0040] Here, the measurement part 200 monitors the thick-
ness and reflectivity of the substrate S, and the presence and
distribution range of particles, and the like. To this end, the
measurement part 200 may be composed of various units for
measuring a distance from the substrate S, an image of the
substrate S, a spectrum, and resistance value, and the units
for measuring the thickness, reflectivity, and presence of
particles, distribution range, and the like, of the substrate S
are variously well known, and the detailed description
thereon will be omitted.

[0041] The measurement part 200 may be installed under
a support part 500 so as to be movable in one direction. That
is, the device 10 for inspecting substrates in accordance with
an exemplary embodiment may further include a support
part 500 installed at a position spaced apart a predetermined
distance above the substrate mounting part 100, and the
measurement part 200 may be movably installed under the
support part 500, for example, on a lower surface so as to be
movable in one direction. A configuration, in which various
movement paths are formed by the measurement part 200
which moves in the one direction under the support part 500,
will be described later with reference to FIGS. 2 to 5.
[0042] The control part 300 controls the movement path of
the measurement part 200 so that at least some regions are
monitored at positions different from each other with respect
to a plurality of substrates for which predetermined pro-
cesses such as a lamination process, an etching process, and
a stripping process have been performed.

[0043] Here, a device 10 for inspecting substrates in
accordance with an exemplary embodiment monitors each
of the plurality of substrates selected from substrates for
which the same predetermined process has been performed,
and uses the fact that the monitoring information obtained
for a first substrate among the plurality of substrates may be
directly applied to a second substrate among the plurality of
substrates, and conversely, the monitoring information
obtained for the second substrate among the plurality of
substrates may be applied to the first substrate among the
plurality of substrates. Here, the plurality of substrates
selected from substrates for which the same predetermined
process has been performed may be the entirety of the
substrates on which the predetermined process has been
performed, and also be a portion of the substrates among the
substrates on which the predetermined process has been
performed.

[0044] Thus, the control part 300 controls the movement
path of the measurement part 200 so that at least some
regions are monitored at positions different from each other
with respect to the plurality of such substrates. Here, the
control part 300 may control the movement path of the
measurement part 200 so that at least some regions may be
monitored at positions different from each other with respect
to notches each formed on edges of the plurality of sub-
strates. Here, the notches N are generally used to distinguish
upper and lower surfaces of a substrate, to determine
whether the substrate has rotated, and determine the angle or
direction of the rotation. Positions different from each other
in a plurality of substrates means the positions different from
each other when each of the notches N are located at the
same position and are superposed with respect to the plu-
rality of substrates as illustrated in FIG. 6.
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[0045] In addition, the control part 300 may also control
the movement path of the measurement part 200 so that the
substrates are monitored at positions different from each
other, but some regions may be monitored at an overlapped
position, and the other regions may be monitored at posi-
tions different from each other. As such, when the regions
being monitored partially overlap with respect to the plu-
rality of substrates, the processed state of each substrate may
be compared by using the monitoring information of the
overlapped region, and as described later, an error range or
the like may be corrected for determining presence of
abnormality by using the difference in the monitoring infor-
mation of the overlapped region.

[0046] Hereinafter with reference to FIGS. 2 to 5, exem-
plary embodiments, in each of which the control part 300
controls the movement path of the measurement part 200
and monitors each of the plurality of substrates, will be
described in detail. In FIGS. 2 to 5, dotted arrows mean the
movement path of the measurement part 200.

[0047] As illustrated in FIG. 2, the control part 300 moves
the measurement part 200 in different directions with respect
to a first substrate and a second substrate included in a
plurality substrates, and thereby allows at least some regions
to be monitored at different positions from each other. Here,
the different directions from each other mean, for example,
directions different from each other when each of the sub-
strates is disposed so that the notch N is located on an upper
portion.

[0048] That is, the control part 300 may move the mea-
surement 200, with respect to the first substrate S1, from an
upper edge of the substrate to a lower edge of the first
substrate S1 and form a first monitoring region M1. In
addition, the control part 300 moves, with respect to the
second substrate S2, the measurement part 200 from a left
edge of the substrate to a right edge of the second substrate
S2 to form a second monitoring region M2. As such, in order
to move the measurement part 200 in directions different
from each other, at least one of the substrate mounting part
100 and the support part 500 may be installed to be rotatable
around the center axis of the substrate. That is, the control
part 300 moves the measurement part 200 form the upper
edge of the first substrate to the lower edge in one direction
to form the first monitoring region M1. Subsequently, at
least one of the substrate mounting part 100 and the support
part 500 is rotated 90°, and the measurement part 200 is
moved in one direction from the left edge of the second
substrate to the right edge to form the second monitoring
region M2. In this case, the movement paths of the mea-
surement part 200 with respect to the first substrate and the
second substrate may have the same length as the diameters
of the first substrate and the second substrate.

[0049] In addition, as illustrated in FIG. 3, the control part
300 may move the measurement 200, with respect to the first
substrate S1, from the upper edge of the substrate to the
central portion of the first substrate S1 to form a first
monitoring region M1. In addition, the control part 300 may
move the measurement part 200, with respect to the second
substrate S2, from the central portion of the substrate to the
lower edge of the second substrate S2 and form a second
monitoring region M2. In this case, the substrate mounting
part 100 and the support part 500 are not required to rotate,
and the control part 300 adjusts only the length of the
movement path of the measurement part 200, and the
movement path of the measurement part 200 with respect to
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the first substrate and the second substrate has the same
length as the radii of the first substrate and the second
substrate which are smaller than the diameters of the first
substrate and the second substrate.

[0050] Inaddition, as illustrated in FIG. 4, the control part
300 may move, with respect to the first substrate S1, the
measurement part 200 from the upper edge of the first
substrate S1 to the central portion of the first substrate, and
move the measurement part 200 from the central portion of
the first substrate S1 to the right edge of the first substrate S1
again to form the first monitoring region M1. In addition, the
control part 300 may move, with respect to the second
substrate S2, the measurement part 200 from an edge
between the upper and right portions to the central portion
of the substrate S2, and move the measurement part 200
from the central portion of the second substrate S2 to a lower
portion of the second substrate S2 again, to form the second
monitoring region M2. That is, the measurement part 200
may have the movement path bent at the central portion of
the substrate. To this end, the control part 300 may move the
measurement part 200 from the upper edge of the first
substrate S1 to the central portion of the first substrate S1,
partially rotate at least one of the substrate mounting part
100 and the support part 500, and then move the measure-
ment part 200 from the central part of the first substrate S1
to a right edge of the first substrate S1. Subsequently, the
control part 300 may partially rotate the substrate mounting
part 100 to move measurement part 200 from an edge
between an upper portion and right portion to the central
portion of the second substrate S2, and rotate the substrate
mounting part 100 again to move the measurement part 200
from the central portion of the second substrate S2 to a lower
portion of the second substrate S2. In this case, the move-
ment paths of the measurement part 200 with respect to the
first substrate and the second substrate may have the same
length as the diameters of the first substrate and the second
substrate.

[0051] Furthermore, the measurement part 200 may be
configured so as not to perform monitoring in the entirety of
region along the movement path, but to perform the moni-
toring only at a specific position. That is, the measurement
part 200 may monitor a specific position inside the first
substrate S1 and the second substrate S2, and in this case, the
special position may be one or a plurality of positions
located at the central portion of the substrate of located
outside the central portion.

[0052] As illustrated in FIG. 5, when the measurement
part 200 monitors a plurality of positions, the measurement
part 200 moves, for example, along the movement path as in
FIG. 2 on the first substrate S1 and the second substrate S2,
and a position or an interval is designated on the movement
path and thus, monitoring may be performed only at the
specific positions M1 and M2. That is, the measurement part
200 may intermittently monitor each substrate on the move-
ment paths of the first substrate S1 and the second substrate
S2. Here, FIG. 5 illustrates that each substrate is monitored
at specific positions M1 and M2 each including five posi-
tions, but the number of the monitored positions is not
limited thereto. However, it may also be configured such that
three specific positions including the central portion are
monitored on the first substrate S1, and a different move-
ment path of the measurement part 200 is set to monitor
three specific positions including the central position on the
second substrate S2, and in this case, when the first substrate
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S1 and the second substrate S2 are superposed, a total of five
specific positions may be monitored along a cross shape
crossing at the central portion.

[0053] The monitoring regions M1 of the first substrate S1
and the monitoring region M2 of the second substrate are
exemplarily illustrated in FIGS. 2 to 5, and each monitoring
region may, of course, be variously configured so that at
least some regions may be monitored at positions different
from each other. However, in order to minimize the time
consumed for monitoring, the control part 300 may control
the measurement part 200 to have a linear movement path
with a length not greater than the diameter of the substrate
as illustrated in FIGS. 2 to 5, and each substrate has a
characteristic symmetric about the central portion thereof,
and thus, the control part may control the measurement part
200 to have a movement path via the central portion of the
substrate.

[0054] In addition, in FIGS. 2 to 5, a configuration in
which the measurement part 200 sequentially monitors the
first substrate S1 and the second substrate S2 is exemplarily
described, but the measurement part 200 in accordance with
an exemplary embodiment may be provide in plurality and,
of course, be configured such that one of a plurality of
measurement parts 200 performs monitoring with respect to
the first substrate S1, and the other measurement part 200
performs monitoring with respect to the second substrate S2.
[0055] The analysis part 400 determines presence of
abnormality from monitoring information about a plurality
of substrates. That is, when the monitoring information
about the first substrate and the monitoring information
about the second substrate both fall within the error range,
the analysis part 400 determines the processed state as a
good state, and when at least one of when the monitoring
information about the first substrate and the monitoring
information about the second substrate falls out of the error
range, the analysis part determines the processed state as a
defective state.

[0056] FIG. 6 illustrates a case in which the first substrate
S1 and the second substrate S2 in FIG. 2 are superposed with
respect to notches N at the same position. As in FIG. 6, on
a virtual substrate S0 on which the first substrate S1 and the
second substrate S2 are superposed, a first monitoring region
M1 is formed from an upper edge of the substrate SO to a
lower edge, and a second monitoring region M2 is formed
from a left edge to a right edge. As described above, a device
10 for inspecting substrates in accordance with an exem-
plary embodiment monitors each of the plurality of sub-
strates selected from substrates on which the same prede-
termined process has been performed, so that the monitoring
information obtained for a first substrate may be directly
applied to a second substrate among the plurality of sub-
strates, and conversely, the monitoring information obtained
for the second substrate among the plurality of substrates
may also be directly applied to the first substrate among the
plurality of substrates. Thus, the substrates for which the
same predetermined process has been performed may be
recognized to have the same processed state as the virtual
substrate S0 illustrated in FIG. 6, and the analysis part 400
determines the presence of abnormality of the processed
state for the virtual substrate S0 illustrated in FIG. 6.

[0057] That is, in the first monitoring region M1 excluding
a region MC at which the first monitoring region M1 and the
second monitoring region M2 are superposed, the analysis
part 400 determines whether the first monitoring information
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which has been measured by the first monitoring falls within
the error range of a result value of a predetermined treatment
process. In addition, in the second monitoring region M2
excluding a region MC at which the first monitoring region
M1 and the second monitoring region M2 are superposed,
the analysis part 400 determines whether the second moni-
toring information which has been measured by the second
monitoring falls within the error range of a result value of
the predetermined treatment process. Here, for the region
MC at which the first monitoring region M1 and the second
monitoring region M2 are superposed, the analysis part 400
determines the processed state as a good state when the first
monitoring information and the second monitoring informa-
tion both fall within the error range, and determines as a
defective state when at least one of the first monitoring
information and the second monitoring information both
falls out of the error range.

[0058] In addition, the analysis part 400 may adjust the
error range of the result value for the predetermined treat-
ment process by using the difference in the first monitoring
information and the second monitoring information in the
region MC at which the first monitoring region M1 and
second monitoring region M2 are superposed. Here, the
region MC at which the first monitoring region M1 and
second monitoring region M2 are superposed may include
the central portion of the substrate. The predetermined
treatment process is mostly well performed in the central
portion of the substrate, but the closer to an edge of the
substrate, the higher the probability of being determined as
a defect. Thus, the error range of the first monitoring region
M1 is set with respect to the monitoring information about
the central portion of the first substrate for which the first
monitoring is performed, and error range of the second
monitoring region M2 is set with respect to the monitoring
information about the central portion of the second substrate
for which the second monitoring is performed. At this point,
the monitoring information about the central portions of the
first substrate and the second substrate may be different from
each other, so that in this case, the error range of the result
value may be corrected by adding or subtracting the differ-
ence in the monitoring information about the central portion
of the first substrate and the second substrate to or from the
monitoring information measured from any one substrate.

[0059] FIG. 7 is a view illustrating a state in which a
device for inspecting substrates in accordance with an
exemplary embodiment is installed. FIG. 7 illustrates a case
as an example, in which a device 10 for inspecting substrates
according to an exemplary embodiment is installed in a
loadlock chamber, but in a case in which the device 10 for
inspecting substrates is installed in a front end module, the
entirety of process may also be applied in the same manner.

[0060] As described above, a substrate mounting part 100
according to an exemplary embodiment may be transported
from process chambers P1 and P2, in which a predetermined
process is performed, and be provided to a loadlock chamber
L, which stores a plurality of substrates, or a front end
module E (EFEM) connected to a loadlock chamber L in
order to discharge the substrates stored in the loadlock
chamber L. Here, when the substrate mounting part 100 is
provided to the loadlock chamber L, the substrate mounting
part 100 may include at least one slot among the plurality of
slots installed in the loadlock chamber L. Here, the mea-
surement part 200 may also be installed inside the loadlock
chamber L, but may, of course, be configured so as to be
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installed outside the loadlock chamber [, and perform
monitoring, through a view port installed in the loadlock
chamber, with respect to the substrate mounted on the
uppermost stage slot among the plurality of slots installed in
the loadlock chamber L. Conversely, when the substrate
mounting part 100 is provided to the front end module E, the
substrate mounting part 100 may be provided to a portion of
a space inside the front end module E or to one side of the
front end module E.

[0061] In the device for inspecting substrates, substrates
are loaded on respective cassettes C1 and C2 and provided
to the front end module E. In general, in the device for
inspecting substrates, each of treatment processes collects a
certain number of substrates and performs the corresponding
process in lot units. Also, in case of a sheet-fed process, an
actual process is performed by unit of one substrate, but the
management thereof is performed in lot units. Thus, for
example, the number of substrates in lot units may be
approximately 25, and 25 substrates may be loaded on one
cassette.

[0062] The substrates are provided from the front end
module E to the loadlock chamber L and stored therein. The
loadlock chamber L stores a portion of the substrates loaded
in each of the cassettes C1 and C2, and when the substrate
mounting part 100 of the device 10 for inspecting substrates
is installed in the loadlock chamber [, monitoring for
measuring an initial state with respect to the substrate
provided to the loadlock chamber [ may be performed. In
this case, the analysis part 400 may, of course, compare the
monitoring information about the initial state before a pre-
determined process is performed in the process chambers P1
and P2 and the monitoring information after the predeter-
mined process is performed, and set an error range for
determining the processed state as a good or defective state.
[0063] The substrates stored in the loadlock chamber L are
transported from a transportation chamber T to respective
process chambers P1 and P2. Here, the process chambers
may be provided in plurality, and a plurality of substrates
may simultaneously be processed inside the process cham-
bers P1 and P2. The substrates for which a predetermined
process has been performed are stored again into the load-
lock chamber L. At this point, the measurement part 200
monitors the substrates, and the control part 300 controls the
movement path of the measurement part 200 so that at least
some regions are monitored at mutually different positions
with respect to the plurality of substrates which are sequen-
tially or simultaneously stored in the loadlock chamber L.
Here, the plurality of substrates may be the entirety of the
substrates stored in the loadlock chamber L, but may be the
plurality of substrates selected from among the substrates
included in the above-mentioned one lot. In addition, the
plurality of substrates may be selected from among the
substrates for which the predetermined process is performed
in the same process chamber. When the plurality of sub-
strates are selected from among the substrates included in
one lot, the presence of abnormality may be determined in
the entirety of the device for inspecting substrates, and in
particular, when the plurality of substrates are selected from
the substrates for which the predetermined process is per-
formed inside the same process chamber, the presence of
abnormality of the corresponding process chamber may
easily be determined.

[0064] Here, FIG. 7 illustrates, as an example, a configu-
ration in which a device 10 for inspecting substrates, which
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has one measurement part 200 is installed in a loadlock
chamber [, but a plurality of devices 10 for inspecting
substrates may, of course, be installed in the loadlock
chamber L so as to have a plurality of measurements parts
200 to simultaneously inspect a plurality of substrates.

[0065] In addition, an analysis part 400 determines pres-
ence of abnormality in the processed state in process cham-
bers P1 and P2 from monitoring information about the
plurality of substrates which are sequentially or simultane-
ously stored in the loadlock chamber L. That is, when the
processed state is determined to be good from the monitor-
ing information about the plurality of substrates, the process
in the process chambers P1 and P2 is continuously per-
formed, and when the processed state is determined to be
defective from the monitoring information of the plurality of
substrates, it is determined that a problem occurred in the
substrate processing equipment, so that the process of the
substrate processing equipment may be temporarily stopped
and a warning may be issued by an alarm etc., so that the
corresponding chamber may be repaired and serviced.

[0066] As such, when the substrate mounting part 100
includes at least one slot from among a plurality of slots
installed in the loadlock chamber L, a process for inspecting
the substrate may be performed without changing the trans-
portation path of the substrate, and it is unnecessary to adjust
the sequence of a transportation robot included in a trans-
portation chamber T. In addition, when the substrate mount-
ing part 100 is provided to a portion of a space inside the
front end module E or to a side of the front end module, there
is no limitation in selecting an arbitrary substrate from the
substrates for which a predetermined process is completed,
and a space for installing the device 10 for inspecting
substrates may easily be ensured. As such, when the sub-
strate mounting part 100 is provided to the loadlock chamber
L or to the front end module E, monitoring of the processed
state of the substrate may be performed while a predeter-
mined process for the substrate in the process chambers P1
and P2 and while minimizing influence to the movement of
the substrate, in the substrate processing equipment com-
posed of a transportation chamber T connected to the
plurality of process chambers P1 and P2 and a loadlock
chamber L for incoming or outgoing substrates. In addition,
according to a monitoring result, a process of a specific
process chamber or processes of the entirety of the substrate
process equipment may be stopped, or a change in the
processing process may easily be performed.

[0067] Hereinafter, a method for inspecting substrate in
accordance with an exemplary embodiment will be
described in detail. Here, in the method for inspecting
substrates in accordance with an exemplary embodiment,
descriptions about content overlapping the content of the
device for inspecting substrates will be omitted.

[0068] FIG. 8 is a schematic view illustrating a method for
inspecting substrates in accordance with an exemplary
embodiment.

[0069] Referring to FIG. 8, a method for inspecting sub-
strates in accordance with an exemplary embodiment
includes: selecting a first substrate and a second substrate
from among a plurality of substrates (S100); monitoring
some regions of the first substrate (S200); monitoring some
regions of the second substrate (S300); and determining
presence of abnormality from monitoring information about
the first substrate and the second substrate (S400).
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[0070] In the selecting of a first substrate and a second
substrate from among a plurality of substrates (S100), firstly,
a first substrate and a second substrate to be monitored are
selected from among a plurality of substrates for which a
predetermined process is performed. Here, the first substrate
and the second substrate may be selected from one cassette
in which a plurality of substrates are loaded, and in this case,
the first substrate and the second substrate may be selected
from the plurality of substrates included in one lot, and thus
presence of abnormality may be determined as the entirety
of substrate processing equipment. In addition, the first
substrate and the second substrate may also be selected from
among a plurality of substrates for which a predetermined
process is performed in the same process chamber. That is,
when three to six substrates are simultaneously processed in
the same process chamber, the first substrate and the second
substrate may be selected from among the entirety of or a
portion of the three to six substrates, and thus, presence of
abnormality in the corresponding process chamber may
easily be determined.

[0071] In the monitoring of some regions of the first
substrate (S200), the thickness, reflectivity, presence and
distribution range of particles, etc. are monitored from a
measurement part 200 with respect to the portion of regions
of'the first substrate. Furthermore, in the monitoring of some
regions of the second substrate (S300), the thickness, reflec-
tivity, presence and distribution range of particles, etc. are
monitored from the measurement part 200 with respect to
the portion of regions of the second substrate.

[0072] Here, a control part 300 may control the movement
path of the measurement part 200 so that at least portions of
regions with respect to the first substrate and the second
substrate may be monitored from positions different from
each other, and thus, in the monitoring of a portion of the
second substrate (S300), a monitoring region of the first
substrate and at least some regions are different from each
other.

[0073] In addition, the monitoring of the first substrate
may be performed by moving the measurement part 200 for
monitoring the first substrate in a first direction via the
central portion of the first substrate, and may also be
performed such that while the measurement part 200 moves
in the first direction via the central portion of the first
substrate, the first substrate is intermittently monitored on
the movement path of the measurement part 200. In addi-
tion, the monitoring of some regions of the second substrate
may be performed by moving the measurement part 200 for
monitoring the first substrate in a second direction, which is
different from the first direction, via the central portion of
the second substrate, and may also be performed such that
while the measurement part 200 moves in the second
direction via the central portion of the second substrate, the
second substrate is intermittently monitored on the move-
ment path of the measurement part 200. To this end, as
described above, at least one of a substrate mounting part
100 and a support part 500 may be rotatably installed around
a center axis of the substrate. That is, the control part 300
may form a first monitoring region including the central
portion on the first substrate by moving the measurement
part 200 in the first direction, and the control part 300 may
form a second monitoring region including the central
portion on the second substrate by rotating at least one of the
substrate mounting part 100 and the supporting part 500 to
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move the measurement part 200 in the second direction,
which is different from the first direction.

[0074] The descriptions described above with reference to
FIGS. 2 to 5 may be applied in the same manner to the
monitoring of some regions of the first substrate (S200) and
the monitoring of some regions of the second substrate
(S300). The monitoring region of the first substrate and the
monitoring region of the second substrate are exemplarily
illustrated, and as described above, each of the monitoring
regions may variously be configured so that at least some
regions may be monitored from positions different from
each other.

[0075] The determining present of abnormality from
monitoring information of the first substrate and the second
substrate (S400) is performed by an analysis part 400. That
is, the analysis part 400 determines whether the monitoring
information about some regions of the first substrate falls
within an error range of a result value with respect to a
predetermined treatment process. In addition, the analysis
part 400 determines whether the monitoring information
about some regions of the second substrate falls within the
error range of a result value with respect to a predetermined
treatment process. Accordingly, in the determining present
of abnormality from monitoring information of the first
substrate and the second substrate (S400), when any one of
the monitoring information about the first substrate and the
monitoring information about the second substrate falls out
of the error range, the processed state is determined to be
defective and notifies the substrate processing equipment of
occurrence of abnormality, and when the monitoring infor-
mation about the first substrate and the monitoring informa-
tion about the second substrate both fall within the error
range, the processed state is determined to be good, and the
treatment process is continuously performed.

[0076] In addition, in determining present of abnormality
from monitoring information of the first substrate and the
second substrate (S400), when the monitoring region of the
first substrate and the monitoring region of the second
substrate partially overlap, the error range may be corrected
by using a difference in the monitoring information about the
overlapping region. That is, the analysis part 400 may
correct the error range of the result value for a predetermined
treatment process by using the difference in the first moni-
toring information and the second monitoring information in
the region, such as the central portion of the substrate, at
which the first monitoring region and second monitoring
region are superposed. This is because the predetermined
treatment process is mostly well performed in the central
portion of the substrate, but the closer to an edge of the
substrate, the higher the probability of being determined as
defect, and since the value of a result of the predetermined
treatment process is set with respect to the monitoring
information about the central portion of the substrate, the
error range of the result value, in this case, may be adjusted,
as described above, by a value to which the difference in the
first monitoring information and the second information is
added.

[0077] As such, in accordance with a device and a method
for inspecting substrates of an exemplary embodiment, at
least some regions are monitored from position different
from each other with respect to a plurality of substrates, and
thus, the processed states of the substrates may be deter-
mined in short time and the time consumed for inspection
may be reduced.
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[0078] Accordingly, an instantaneous feedback may be
provided in response to the processed state, and a pre-action,
such as operation stop, improvement, or maintenance, is
taken due to equipment abnormality, and thus, a defect rate
is minimized during manufacturing of substrates, and the
capacity utilization of equipment may be improved.

[0079] While preferred exemplary embodiments have
been described and illustrated by using specific terms, these
terms are used to merely explaining the present disclosure
clearly, and various modifications can be made to the
embodiments and terms used without departing from the
spirit and scope of the present disclosure. Such modified
embodiments should not be separately understood from the
spirit and scope of the present disclosure, and will be
construed as being included in the claims of the present
disclosure.

What is claimed is:

1. A device for inspecting substrates, the device compris-
ing:

a substrate mounting part configured to mount a substrate;

a measurement part moving relative to the substrate and
configured to monitor the substrate;

a control part configured to control a movement path of
the measurement part so that some regions are moni-
tored from positions different from each other with
respect to a plurality of substrates comprising a first
substrate and a second substrate; and

an analysis part configured to determine presence of
abnormality of the plurality of substrates by determin-
ing whether monitoring information of the first sub-
strate falls within an error range set based on the first
substrate and whether monitoring information of the
second substrate falls within an error range set based on
the second substrate,

wherein the analysis part corrects the error range set with
respect to at least one of the first substrate or the second
substrate by using a difference in monitoring informa-
tion about a region in which a monitoring region of the
first substrate and a monitoring region of the second
substrate overlap each other.

2. The device of claim 1, wherein the plurality of sub-
strates are selected from substrates for which a same pre-
determined process has been performed.

3. The device of claim 1, further comprising a support part
installed over the substrate mounting part, wherein the
measurement part is installed under the support part so as to
be movable in one direction.

4. The device of claim 3, wherein at least one of the
substrate mounting part and the support part is installed so
as to be rotatable around a center axis of the substrate.

5. The device of claim 1, wherein the control part controls
the measurement part so that the measurement part has a
linear movement path.

6. The device of claim 1, wherein the control part per-
forms control so that the measurement part has a movement
path via a central portion of the substrate.

7. The device of claim 1, wherein the control part per-
forms control so that the measurement part has a movement
path bent at the central portion of the substrate.

8. The device of claim 1, wherein the control part per-
forms control so that the movement path of the measurement
part has a length not greater than a diameter of the substrate.



US 2023/0341454 Al

9. The device for inspecting substrates of claim 1, wherein
the measurement part intermittently monitors the substrate
on the movement path.

10. The device for inspecting substrates of claim 1,
wherein the substrate mounting part is installed in a loadlock
chamber configured to store the plurality of substrates which
are transported from a process chamber in which a prede-
termined process is performed, or is installed in a front end
module (EFEM) connected to the loadlock chamber and
configured to discharge the plurality of substrates.

11. A method for inspecting substrates, the method com-
prising:
selecting a first substrate and a second substrate from a
plurality of substrates;

monitoring some regions of the first substrate;

monitoring some regions of the second substrate of which
a monitoring region is different from a monitoring
region of the first substrate in some regions; and

determining presence of abnormality of the plurality of
substrates by determining whether monitoring informa-
tion of the first substrate falls within an error range set
based on the first substrate and whether monitoring
information of the second substrate falls within an error
range set based on the second substrate,

wherein, in the determining of presence of abnormality,
the error range set with respect to at least one of the first
substrate or the second substrate is corrected by using
a difference in monitoring information about a region in
which the monitoring region of the first substrate and
the monitoring region of the second substrate overlap
each other.
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12. The method of claim 11, wherein in the selecting of
the first substrate and the second substrate, the first substrate
and the second substrate are selected from among a plurality
of substrates belonging to one lot.

13. The method of claim 11, wherein in the selecting of
the first substrate and the second substrate, the first substrate
and the second substrate are selected from among a plurality
of substrates for which a predetermined process is per-
formed in a same chamber.

14. The method of claim 11, wherein the monitoring of
some regions of the first substrate is performed by moving
a measurement part, for monitoring the first substrate, rela-
tive to the first substrate in a first direction via a central
portion of the first substrate.

15. The method of claim 14, wherein the monitoring of
some regions of the second substrate is performed by
moving the measurement part, for monitoring the second
substrate, relative to the second substrate in a second direc-
tion, which is different from the first direction, via the central
portion of the second substrate.

16. The method of claim 14, wherein the monitoring of
some regions of the first substrate is performed by intermit-
tently monitoring the first substrate while the measurement
part for monitoring the first substrate moves, and the moni-
toring of some regions of the second substrate is performed
by intermittently monitoring the second substrate while the
measurement part for monitoring the second substrate
moves.

17. The method of claim 11, wherein in the determining
of presence of abnormality, when the monitoring informa-
tion about the first substrate and the information about the
second substrate both fall within the error range, a processed
state is determined to be good.
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