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1
DISPLAY DEVICE INCLUDING DETECTION
SENSOR AND METHOD OF
MANUFACTURING THE DETECTION
SENSOR

CROSS-REFERENCE TO RELATED
APPLICATION

This U.S. non-provisional patent application claims pri-
orities under 35 U.S.C. § 119 of Korean Patent Application
No. 10-2020-0173400, filed on Dec. 11, 2020, the contents
of which are hereby incorporated by reference in its entirety.

BACKGROUND
1. Field of Disclosure

The present disclosure relates to a display device includ-
ing a detection sensor and a method of manufacturing the
detection sensor. More particularly, the present disclosure
relates to a display device including a detection sensor
having improved light transmittance and a method of manu-
facturing the detection sensor.

2. Description of the Related Art

A display device provides various functions, such as
displaying an image to provide information to a user or
sensing a user’s input, to communicate with the user. In
recent years, display devices have a function of sensing a
fingerprint of the user.

As a fingerprint recognition method, there are a capacitive
method to sense a variation in capacitance formed between
electrodes, an optical method to sense a light incident thereto
using an optical sensor, and an ultrasonic method to sense a
vibration using a piezoelectric substance. Nowadays, in the
display devices, a detection sensor to recognize a fingerprint
is disposed on a rear surface of the display panel.

SUMMARY

The present disclosure provides a display device includ-
ing a detection sensor having improved light transmittance.

The present disclosure provides a method of manufactur-
ing the detection sensor.

Embodiments of the inventive concept provide a method
of manufacturing a detection sensor. The manufacturing
method of the detection sensor includes forming a biometric
information sensing layer including a transistor on a base
layer, forming an initial optical pattern layer on the biomet-
ric information sensing layer, patterning the initial optical
pattern layer to form a plurality of transmissive portions
spaced apart from each other and having a first zeta poten-
tial, coating a light blocking material to form an initial light
blocking portion that covers a side surface and an upper
surface of the transmissive portions and has a second zeta
potential different from the first zeta potential, spraying an
abrasive having the first zeta potential on the initial light
blocking portion, and polishing the initial light blocking
portion such that the upper surface of the transmissive
portions is exposed to form a light blocking portion. The
initial light blocking portion is polished by the abrasive
using a pad.

The first zeta potential is a negative (-) potential, and the
second zeta potential is a positive (+) potential.
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2

The abrasive includes about 0.005 wt % of polyacrylic
acid (PAA) and about 0.005 wt % of polystyrene sulfonate
(PSS).

The method further includes forming a sensing insulating
layer to cover the transmissive portions and the light block-
ing portion after the forming of the light blocking portion.

The sensing insulating layer includes insulating patterns
recessed in a same direction as the light blocking patterns.

The abrasive has a pH within a range of and including
about 8 to about 9.

The light blocking portion includes light blocking pat-
terns having a concave shape recessed in a direction toward
the base layer between the transmissive portions.

Embodiments of the inventive concept provide a method
of manufacturing a detection sensor. The manufacturing
method of the detection sensor includes forming a biometric
information sensing layer including a transistor on a base
layer, forming an initial optical pattern layer on the biomet-
ric information sensing layer, patterning the initial optical
pattern layer to form a plurality of transmissive portions
spaced apart from each other and having a negative (-) zeta
potential, coating a light blocking material to form an initial
light blocking portion that covers a side surface and an upper
surface of the transmissive portions and has a positive (+)
zeta potential, spraying an abrasive having the negative (-)
zeta potential on the initial light blocking portion, and
polishing the initial light blocking portion such that the
upper surface of the transmissive portions is exposed to form
a light blocking portion. The initial light blocking portion is
polished by the abrasive using a pad.

The abrasive includes about 0.005 wt % of polyacrylic
acid (PAA) and about 0.005 wt % of polystyrene sulfonate
(PSS).

The abrasive has an electric potential within a range of
and including about -4 mV and to about =10 Mv.

The abrasive has a pH within a range of and including
about 8 to about 9.

The light blocking portion includes light blocking pat-
terns having a concave shape recessed in a direction toward
the base layer between the transmissive portions.

Embodiments of the inventive concept provide a method
of manufacturing a detection sensor. The manufacturing
method of the detection sensor includes forming a biometric
information sensing layer including a transistor on a base
layer, forming an initial optical pattern layer on the biomet-
ric information sensing layer, patterning the initial optical
pattern layer to form a plurality of transmissive portions
spaced apart from each other, coating a light blocking
material to form an initial light blocking portion that covers
a side surface and an upper surface of the transmissive
portions, spraying an abrasive on the initial light blocking
portion, and polishing the initial light blocking portion to
form a light blocking portion. The abrasive includes about
0.005 wt % of polyacrylic acid (PAA) and about 0.005 wt %
of polystyrene sulfonate (PSS) or includes about 0.005 wt %
of polyacrylic acid (PAA) and about 0.007 wt % of poly-
styrene sulfonate (PSS), and the initial light blocking portion
is polished by the abrasive using a pad.

The upper surface of the transmissive portions is exposed
by the polishing of the initial light blocking portion.

The light blocking portion includes light blocking pat-
terns having a concave shape recessed in a direction toward
the base layer between the transmissive portions.

Embodiments of the inventive concept provide a display
device including a display module including a pixel and a
detection sensor disposed under the display module and
including a base layer, a biometric information sensing layer
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disposed on the base layer, an optical pattern layer disposed
on the biometric information sensing layer, and a sensing
insulating layer disposed on the optical pattern layer. The
optical pattern layer includes a plurality of transmissive
portions providing a light incident thereto through the dis-
play module from an outside to the biometric information
sensing layer and a light blocking portion surrounding the
transmissive portions. An upper surface of each of the
transmissive portions is in contact with the sensing insulat-
ing layer.

The light blocking portion includes light blocking pat-
terns each of which includes an upper surface that is covered
by the sensing insulating layer and recessed in a direction
toward the biometric information sensing layer from the
display module.

A distance between the biometric information sensing
layer and the light blocking patterns varies along one
direction when viewed in a cross-section.

The transmissive portions are disposed on the light block-
ing portion and arranged spaced apart from each other in a
first direction and a second direction crossing the first
direction.

The biometric information sensing layer includes a tran-
sistor disposed on the base layer and including a plurality of
electrodes and a sensing element connected to the transistor.

According to the above, during a chemical mechanical
polishing (CMP) process, the transmissive portions and the
abrasive have the first zeta potential that is the negative (-)
zeta potential, and the initial light blocking portion has the
second zeta potential that is the positive (+) zeta potential
and opposite to the first zeta potential. Accordingly, the
abrasive has a property that selectively adsorbs only the
initial light blocking portion having the positive (+) zeta
potential.

Thus, when the light blocking portion is formed, the
initial light blocking portion is completely removed without
leaving a residue thereof on the upper surface of the trans-
missive portions, and the upper surface of the transmissive
portions is entirely exposed without being covered by the
light blocking portion. Therefore, the detection sensor hav-
ing improved light transmittance is manufactured.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other advantages of the present disclosure
will become readily apparent by reference to the following
detailed description when considered in conjunction with the
accompanying drawings wherein:

FIG. 1 is a perspective view showing a display device
according to an embodiment of the present disclosure;

FIG. 2 is an exploded perspective view showing a display
device according to an embodiment of the present disclo-
sure;

FIG. 3 is a cross-sectional view schematically showing a
display device according to an embodiment of the present
disclosure;

FIG. 4 is a cross-sectional view schematically showing a
display device according to an embodiment of the present
disclosure;

FIG. 5 is a cross-sectional view showing a display module
according to an embodiment of the present disclosure;

FIG. 6 is a plan view showing an optical pattern layer
according to an embodiment of the present disclosure;

FIG. 7 is a cross-sectional view showing a detection
sensor according to an embodiment of the present disclo-
sure;
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FIG. 8A is a cross-sectional view showing a method of
manufacturing a detection sensor according to an embodi-
ment of the present disclosure;

FIG. 8B is a cross-sectional view showing a method of
manufacturing a detection sensor according to an embodi-
ment of the present disclosure;

FIG. 8C is a cross-sectional view showing a method of
manufacturing a detection sensor according to an embodi-
ment of the present disclosure;

FIG. 8D is a cross-sectional view showing a method of
manufacturing a detection sensor according to an embodi-
ment of the present disclosure;

FIG. 8E is a cross-sectional view showing a method of
manufacturing a detection sensor according to an embodi-
ment of the present disclosure;

FIG. 8F is a cross-sectional view showing a method of
manufacturing a detection sensor according to an embodi-
ment of the present disclosure; and

FIG. 8G is a cross-sectional view showing a method of
manufacturing a detection sensor according to an embodi-
ment of the present disclosure.

DETAILED DESCRIPTION

In the present disclosure, it will be understood that when
an element or layer is referred to as being “on”, “connected
t0” or “coupled to” another element or layer, it can be
directly on, connected or coupled to the other element or
layer or intervening elements or layers may be present.

Like numerals refer to like elements throughout. In the
drawings, the thickness, ratio, and dimension of components
are exaggerated for effective description of the technical
content.

As used herein, the word “or” means logical “or” so,
unless the context indicates otherwise, the expression “A, B,
or C” means “A and B and C,” “A and B but not C,” “A and
C but not B,” “B and C but not A,” “A but not B and not C,”
“B but not A and not C,” and “C but not A and not B.”

It will be understood that, although the terms first, second,
etc. may be used herein to describe various elements,
components, regions, layers or sections, these elements,
components, regions, layers or sections should not be lim-
ited by these terms. These terms are only used to distinguish
one element, component, region, layer or section from
another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could
be termed a second element, component, region, layer or
section without departing from the teachings of the present
disclosure.

Spatially relative terms, such as “beneath”, “below”,
“lower”, “above”, “upper” and the like, may be used herein
for ease of description to describe one element or feature’s
relationship to another element(s) or feature(s) as illustrated
in the figures.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this disclosure belongs. It will be further understood
that terms, such as those defined in commonly used diction-
aries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant
art and will not be interpreted in an idealized or overly
formal sense unless expressly so defined herein.

It will be further understood that the terms “comprises,”
“comprising,” “includes,” and “including”, when used in
this specification, specify the presence of stated features,
integers, steps, operations, elements, or components, but do
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not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
or groups thereof. Hereinafter, the present disclosure will be
explained in detail with reference to the accompanying
drawings.

FIG. 1 is a perspective view showing a display device
1000 according to an embodiment of the present disclosure,
and FIG. 2 is an exploded perspective view showing the
display device 1000 according to an embodiment of the
present disclosure.

The display device 1000 may include various embodi-
ments. For example, the display device 1000 may be applied
to a large-sized electronic item, such as a television set, a
monitor, or an outdoor billboard, and a small and medium-
sized electronic item, such as a personal computer, a note-
book computer, a personal digital assistant, a car navigation
unit, a game unit, a mobile electronic device, and a camera.
These are merely examples, and thus, the display device
1000 may be applied to other electronics as long as they do
not depart from the concept of the present disclosure. In the
present embodiment, a smartphone will be described as a
representative example of the display device 1000.

The display device 1000 may display an image 1000-I
through a display surface 1000-F, which is substantially
parallel to each of a first direction DR1 and a second
direction DR2, toward a third direction DR3. The image
1000-I may include a video and a still image. FIG. 1 shows
a clock widget and application icons as a representative
example of the image 1000-1. The display surface 1000-F
through which the image 1000-I is displayed may corre-
spond to a front surface of the display device 1000 and a
front surface of a window 100.

In the present embodiment, front (or upper) and rear (or
lower) surfaces of each member of the display device 1000
are defined with respect to a direction in which the image
1000-I is displayed. The front and rear surfaces face each
other in the third direction DR3, and a normal line direction
of each of the front and rear surfaces is substantially parallel
to the third direction DR3. In the following descriptions, the
expression “when viewed in a plane” may mean a state of
being viewed in the third direction DR3.

The display device 1000 may sense a user input applied
thereto from the outside. The user input may include a
variety of inputs from the outside. For example, the user
input may include an input (e.g., a hovering input) in
proximity to or approaching close to the display device 1000
at a predetermined distance as well as a touch input by a
user’s body, e.g., a hand of a user. In addition, the user input
may include various forms, such as pressure, or light,
however, it should not be particularly limited. In addition, in
accordance with a structure of the display device 1000, the
display device 1000 may sense the user input applied to a
side or rear surface of the display device 1000, however, it
should not be particularly limited.

The display device 1000 may sense a user’s fingerprint
2000 applied thereto from the outside. A fingerprint recog-
nition area may be defined in the display surface 1000-F of
the display device 1000. The fingerprint recognition area
may be defined over an entire area of a transmissive area
1000-T or may be defined in some areas of the transmissive
area 1000-T, however, it should not be particularly limited.

The display device 1000 may include the window 100, an
anti-reflective panel 200, a display module 300, a detection
sensor 400, and a housing 500. In the present embodiment,
the window 100 and the housing 500 may be coupled to each
other to provide an exterior of the display device 1000.
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The window 100 may include an optically transparent
insulating material. For example, the window 100 may
include a glass or plastic material. The window 100 has a
single-layer or multi-layer structure. As an example, the
window 100 may include a plurality of plastic films attached
to each other by an adhesive or a glass substrate and a plastic
film attached to the glass substrate by an adhesive.

The front surface 1000-F of the window 100 may define
the front surface of the display device 1000 as described
above. The transmissive area 1000-T may be an optically
transparent area. For example, the transmissive area 1000-T
may be an area having a visible light transmittance of about
90% or more.

A bezel area 1000-B may be an area having a relatively
lower transmittance as compared with the transmissive area
1000-T. The bezel area 1000-B may define a shape of the
transmissive area 1000-T. The bezel area 1000-B may be
disposed adjacent to the transmissive area 1000-T and
surrounds the transmissive area 1000-T.

The bezel area 1000-B may have a predetermined color.
The bezel area 1000-B may cover a peripheral area 300-N of
the display module 300 to prevent the peripheral area 300-N
from being viewed from the outside. However, this is merely
one example, and the bezel area 1000-B may be omitted
from the window 100 according to the embodiment of the
present disclosure.

The anti-reflective panel 200 may be disposed under the
window 100. The anti-reflective panel 200 may reduce a
reflectance of an external light incident thereto from the
above of the window 100. According to an embodiment, the
anti-reflective panel 200 may be omitted or may be included
in the display module 300.

The display module 300 may display the image 1000-I
and sense the external input. The display module 300 may
include an active area 300-A and the peripheral area 300-N.
The active area 300-A may be an area activated in response
to electrical signals.

According to an embodiment, the active area 300-A may
be an area through which the image 1000-I is displayed, and
substantially simultaneously, the external input is sensed.
The transmissive area 1000-T may overlap the active area
300-A. For example, the transmissive area 1000-T may
overlap an entire surface or at least a portion of the active
area 300-A. Accordingly, the user may perceive the image
1000-I or provides the external input through the transmis-
sive area 1000-T.

According to an embodiment, an area through which the
image 1000-I is displayed and an area through which the
external input is sensed may be separated from each other in
the active area 300-A, but they should not be limited to a
particular embodiment.

The peripheral area 300-N may be covered by the bezel
area 1000-B. The peripheral area 300-N may be disposed
adjacent to the active area 300-A. The peripheral area 300-N
may surround the active area 300-A. A driving circuit or a
driving wiring line may be disposed in the peripheral area
300-N to drive the active area 300-A.

The detection sensor 400 may be disposed under the
display module 300. The detection sensor 400 may be a layer
to sense biometric information of the user. The detection
sensor 400 may sense a surface of an object that touches
thereon. The surface may include uniformity of a surface or
a concave-convex shape of a surface. For example, the
surface may include information on the user’s fingerprint
2000.

The detection sensor 400 may include a sensing area
400-A and a non-sensing area 400-N. The sensing area
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400-A may be activated in response to electrical signals. As
an example, the sensing area 400-A may be an area in which
the biometric information are sensed. A driving circuit or a
driving wiring line may be disposed in the non-sensing area
400-N to drive the sensing area 400-A.

According to an embodiment, the sensing area 400-A may
entirely overlap the active area 300-A. In this case, the
fingerprint recognition may be available in the entire area of
the active area 300-A. That is, the user’s fingerprint may be
recognized in the entire area rather than in some areas
designated specifically, however, the present disclosure
should not be limited thereto or thereby. According to an
embodiment, for example, the sensing area 400-A of the
detection sensor 400 may overlap a portion of the active area
300-A.

The housing 500 may be coupled with the window 100.
The housing 500 may be coupled with the window 100 to
provide an inner space therebetween. The display module
300 and the detection sensor 400 may be accommodated in
the inner space. The housing 500 may stably protect com-
ponents of the display device 1000 accommodated in the
inner space thereof. The housing 500 may include a material
having a relatively high rigidity. For example, the housing
500 may include a plurality of frames or plates of a glass,
plastic, or metal material or a combination thereof.

Although not shown in figures, a battery module may be
disposed between the detection sensor 400 and the housing
500 to supply a power source required for an overall
operation of the display device 1000.

FIG. 3 is a cross-sectional view schematically showing a
display device according to an embodiment of the present
disclosure, and FIG. 4 is a cross-sectional view schemati-
cally showing a display device according to an embodiment
of the present disclosure.

Referring to FIG. 3, a display module 300 may include a
display panel 310 and an input sensing layer 320.

The display panel 310 may be a layer to provide an image.
The active area 300-A (refer to FIG. 2) of the display module
300 may correspond to an active area of the display panel
310. That is, the sensing area 400-A (refer to FIG. 2) of the
detection sensor 400 may entirely overlap the active area of
the display panel 310.

The display panel 310 may include a base layer 311, a
circuit layer 312, a light emitting element layer 313, and an
encapsulation layer 314.

The base layer 311 may include a synthetic resin film. A
synthetic resin layer may include a heat-curable resin. Par-
ticularly, the synthetic resin layer may be a polyimide-based
resin layer, however, it should not be particularly limited.
The synthetic resin layer may include at least one of an
acrylic-based resin, a methacrylic-based resin, a polyiso-
prene-based resin, a vinyl-based resin, an epoxy-based resin,
a urethane-based resin, a cellulose-based resin, a siloxane-
based resin, a polyamide-based resin, and a perylene-based
resin. In addition, the base layer BL may include a glass
substrate, a metal substrate, or an organic/inorganic com-
posite substrate.

The circuit layer 312 may be disposed on the base layer
311. The circuit layer 312 may include a pixel circuit and
insulating layers. The pixel circuit may include at least one
transistor and at least one capacitor.

The light emitting element layer 313 may be disposed on
the circuit layer 312. The light emitting element layer 313
may emit a light. The light emitting element layer 313 may
emit the light or may control an amount of the light
according to an electrical signal. When the display panel 310
is an organic light emitting display panel, the light emitting
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element layer 313 may include an organic light emitting
material. When the display panel 310 is a quantum dot light
emitting display panel, the light emitting element layer 313
may include a quantum dot and a quantum rod.

The encapsulation layer 314 may be disposed on the light
emitting element layer 313. The encapsulation layer 314
may include at least one insulating layer. As an example, the
encapsulation layer 314 may include at least one inorganic
layer and at least one organic layer. The inorganic layer may
protect the light emitting element layer 313 from moisture
and oxygen, and the organic layer may protect the light
emitting element layer 313 from foreign substances such as
dust particles.

The input sensing layer 320 may be disposed on the
display panel 310. The input sensing layer 320 may sense the
external input to obtain position information about the
external input. The external input may include inputs of
various forms. For example, the external input may be
external inputs of various forms, such as a portion of a user’s
body, light, heat, pressure, or a combination thereof. In
addition, the input sensing layer 320 may sense an input
approaching the window 100 as well as an input touching the
window 100 (refer to FIG. 2).

The input sensing layer 320 may be disposed directly on
the display panel 310. As an example, the input sensing layer
320 may be formed together with the display panel 310
through successive processes. According to an embodiment,
the input sensing layer 320 may be attached to the display
panel 310. In this case, an adhesive layer may be further
disposed between the input sensing layer 320 and the display
panel 310.

The detection sensor 400 may be disposed under the
display module 300. As an example, the detection sensor
400 may be attached to a rear surface of the display panel
310. An adhesive layer 1000-A may be disposed between the
detection sensor 400 and the display panel 310. The adhe-
sive layer 1000-A may include one of a pressure sensitive
adhesive (PSA), an optical clear adhesive (OCA), and an
optical clear resin (OCR).

The detection sensor 400 may include a base layer 410, a
biometric information sensing layer 420, an optical pattern
layer 430, and a sensing insulating layer 440.

The base layer 410 may be a synthetic resin layer. The
synthetic resin layer may include a heat-curable resin. Par-
ticularly, the synthetic resin layer may be a polyimide-based
resin layer, however, it should not be particularly limited. As
an example, the base layer 410 may include two polyimide-
based resin layers and a barrier layer disposed between the
polyimide-based resin layers. The barrier layer may include
amorphous silicon and silicon oxide.

The biometric information sensing layer 420 may be
disposed on the base layer 410. The biometric information
sensing layer 420 may include a sensing circuit and insu-
lating layers. The sensing circuit may include at least one
transistor and at least one photodiode.

The optical pattern layer 430 may be disposed directly on
the biometric information sensing layer 420. As an example,
the optical pattern layer 430 and the biometric information
sensing layer 420 may be formed through successive pro-
cesses. The optical pattern layer 430 may filter a light
incident into the biometric information sensing layer 420. As
an example, an incident angle of the light exiting from the
optical pattern layer 430 may be controlled by the optical
pattern layer 430. As an example, the incident angle may be
restricted to a predetermined angle or less. As the incident
angle is limited, a fingerprint recognition accuracy may be
improved.
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The sensing insulating layer 440 may be disposed on the
optical pattern layer 430. The sensing insulating layer 440
may provide a flat surface on the optical pattern layer 430 to
allow the detection sensor 400 to be easily coupled with the
display module 300. In addition, the sensing insulating layer
440 may control a refractive index of the light provided to
the biometric information sensing layer 420 after transmit-
ting through the display module 300. The sensing insulating
layer 440 may include one of a high refractive index resin
and an inorganic layer including an inorganic material. The
inorganic material may include, for example, silicon nitride,
silicon oxide, or compounds thereof. The inorganic layers
may be formed through a deposition process.

FIG. 4 is a cross-sectional view schematically showing a
display device according to an embodiment of the present
disclosure. In FIG. 4, the same reference numerals denote
the same elements in FIG. 3, and thus, detailed descriptions
of the same elements will be omitted.

Referring to FIG. 4, an infrared filter 600 may be further
disposed between the display module 300 and the detection
sensor 400. The infrared filter 600 may block infrared light
and may transmit visible light.

The light reflected by the user’s fingerprint 2000 (refer to
FIG. 1) may be the visible light. According to the present
embodiment, as the infrared filter 600 blocks a light having
a wavelength band which does not correspond to a wave-
length band of the light reflected by the user’s fingerprint
2000, the fingerprint recognition accuracy of the biometric
information sensing layer 420 may be improved.

The adhesive layer 1000-A may be disposed between the
infrared filter 600 and the display module 300 and between
the infrared filter 600 and the detection sensor 400.

FIG. 5 is a cross-sectional view showing the display
module 300 according to an embodiment of the present
disclosure.

Referring to FIG. 5, the display module 300 may include
the base layer 311, the circuit layer 312, the light emitting
element layer 313, the encapsulation layer 314, and the input
sensing layer 320. The circuit layer 312, the light emitting
element layer 313, the encapsulation layer 314, and the input
sensing layer 320 may be sequentially stacked on the base
layer 311.

A barrier layer 10 may be disposed on the base layer 311.
The barrier layer 10 may prevent a foreign substance from
entering. The barrier layer 10 may include at least one of a
silicon oxide layer and a silicon nitride layer. Each of the
silicon oxide layer and the silicon nitride layer may be
provided in plural, and the silicon oxide layers may be
alternately stacked with the silicon nitride layers.

A buffer layer 20 may increase a coupling force between
the base layer 311 and a semiconductor pattern or a con-
ductive pattern. The buffer layer 20 may include at least one
of a silicon oxide layer and a silicon nitride layer, and the
silicon oxide layer and the silicon nitride layer may be
alternately stacked with each other.

A transistor 312-T of the pixel circuit may be disposed on
the buffer layer 20. The transistor 312-T may include an
active 312-A, a source 312-S, a drain 312-D, and a gate
312-G.

The semiconductor pattern 312-S, 312-A, and 312-D may
be disposed on the buffer layer 20. The semiconductor
pattern 312-S, 312-A, and 312-D disposed directly on the
buffer layer 20 may include silicon semiconductor, polysili-
con semiconductor, or amorphous silicon semiconductor.
The semiconductor pattern 312-S, 312-A, and 312-D may
have different electrical properties depending on whether it
is doped or not or whether it is doped with an N-type dopant
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or a P-type dopant. The semiconductor pattern may include
a doped region and a non-doped region. The doped region
may be doped with the N-type dopant or the P-type dopant.
A P-type transistor may include the doped region doped with
the P-type dopant.

The doped region may have a conductivity greater than
that of the non-doped region and may substantially serve as
an electrode or signal line. The non-doped region may
substantially correspond to an active (or a channel) of the
transistor. In other words, a portion of the semiconductor
pattern 312-S, 312-A, and 312-D may be the active 312-A
of' the transistor 312-T, another portion of the semiconductor
pattern 312-S, 312-A, and 312-D may be the source 312-S
or the drain 312-D of the transistor 312-T, and the other
portion of the semiconductor pattern 312-S, 312-A, and
312-D may be a connection signal line (or a connection
electrode).

A first insulating layer 11 may be disposed on the buffer
layer 20. The first insulating layer 11 may cover the semi-
conductor pattern 312-S, 312-A, and 312-D. The first insu-
lating layer 11 may be an inorganic layer or an organic layer
and may have a single-layer or multi-layer structure. The
first insulating layer 11 may include at least one of aluminum
oxide, titanium oxide, silicon oxide, silicon oxynitride,
zirconium oxide, and hafnium oxide. According to the
present embodiment, the first insulating layer 11 may have
a single-layer structure of a silicon oxide layer. An inorganic
layer described later may include at least one of the above-
mentioned materials.

The gate 312-G may be disposed on the first insulating
layer 11. The gate 312-G may be a portion of a metal pattern.
The gate 312-G may overlap the active 312-A when viewed
in a plane. The gate 312-G may be used as a mask in a
process of doping the semiconductor pattern.

A second insulating layer 12 may be disposed on the first
insulating layer 11 and may cover the gate 312-G. The
second insulating layer 12 may be an inorganic layer and
may have a single-layer or multi-layer structure. In the
present embodiment, the second insulating layer 12 may
have a single-layer structure of a silicon oxide layer.

A third insulating layer 13 may be disposed on the second
insulating layer 12. In the present exemplary embodiment,
the third insulating layer 13 may be an organic layer and may
have a single-layer structure or multi-layer structure. As an
example, the third insulating layer 13 may have the single-
layer structure of a polyimide-based resin layer, however, it
should not be limited thereto or thereby. The third insulating
layer 13 may include at least one of an acrylic-based resin,
a methacrylic-based resin, a polyisoprene-based resin, a
vinyl-based resin, an epoxy-based resin, a urethane-based
resin, a cellulose-based resin, a siloxane-based resin, a
polyamide-based resin, and a perylene-based resin. An
organic layer described later may include at least one of the
above-mentioned materials.

A first connection electrode 312-C1 and a second con-
nection electrode 312-C2 may be disposed on the third
insulating layer 13. Each of the first connection electrode
312-C1 and the second connection electrode 312-C2 may be
electrically connected to the transistor 312-T after penetrat-
ing through the first, second, and third insulating layers 11,
12, and 13.

A fourth insulating layer 14 may be disposed on the third
insulating layer 13 and may cover the first connection
electrode 312-C1 and the second connection electrode 312-
C2. The fourth insulating layer 14 may be an inorganic layer.
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A fifth insulating layer 15 may be disposed on the fourth
insulating layer 14. The fifth insulating layer 15 may be an
organic layer and may have a single-layer or multi-layer
structure.

The light emitting element layer 313 may be disposed on
the fifth insulating layer 15. The light emitting element layer
313 may include a first electrode 313-E1, a light emitting
layer 313-EL, and a second electrode 313-E2.

The first electrode 313-E1 may be electrically connected
to the transistor 312-T after penetrating through the fourth
insulating layer 14 and the fifth insulating layer 15. The first
electrode 313-E1 may overlap Y or more transmissive
portions 431 (refer to FIG. 6). The Y may be a positive
integer number, and the transmissive portions 431 (refer to
FIG. 6) will be described later.

A pixel definition layer 16 may be disposed on the fifth
insulating layer 15. The pixel definition layer 16 may be
provided with an opening defined therethrough to expose the
first electrode 313-E1. When viewed in a plane, a shape of
the opening may correspond to a pixel area PXA.

The light emitting layer 313-EL. may be disposed on the
first electrode 313-E1. The light emitting layer 313-EL may
provide a predetermined color. In the present embodiment,
the light emitting layer 313-EL that is patterned and has the
single-layer structure is shown as a representative example,
however, the present disclosure should not be limited thereto
or thereby. As another example, the light emitting layer
313-EL may have the multi-layer structure. In addition, the
light emitting layer 313-EL. may extend toward an upper
surface of the pixel definition layer 16.

The second electrode 313-E2 may be disposed on the light
emitting layer 313-EL. Although not shown in figures, an
electron control layer may be disposed between the second
electrode 313-E2 and the light emitting layer 313-EL, and a
hole control layer may be disposed between the first elec-
trode 313-E1 and the light emitting layer 313-EL.

According to an embodiment, each of the first electrode
313-E1 and the second electrode 313-E2 may include a
transparent conductive material. As an example, each of the
first electrode 313-E1 and the second electrode 313-E2 may
include at least one of indium tin oxide (ITO), indium zinc
oxide (IZO), indium gallium oxide (IGO), indium zinc
gallium oxide (IGZO), and mixtures/compounds thereof,
however, the present disclosure should not be limited thereto
or thereby.

The encapsulation layer 314 may be disposed on the
second electrode 313-E2. The encapsulation layer 314 may
include a first inorganic layer 314-1, an organic layer 314-2,
and a second inorganic layer 314-3.

The first inorganic layer 314-1 may be disposed on the
second electrode 313-E2. The organic layer 314-2 may be
disposed on the first inorganic layer 314-1. The second
inorganic layer 314-3 may be disposed on and may cover the
organic layer 314-2. The first inorganic layer 314-1 and the
second inorganic layer 314-3 may include a silicon nitride
layer, a silicon oxynitride layer, a silicon oxide layer, a
titanium oxide layer, or an aluminum oxide layer, however,
they should not be limited thereto or thereby. The organic
layer 314-2 may include an acrylic-based organic layer,
however, it should not be particularly limited. The first
inorganic layer 314-1 and the second inorganic layer 314-3
may protect light emitting layer 313-EL from moisture and
oxygen, and the organic layer 314-2 may protect light
emitting layer 313-EL from a foreign substance such as dust
particles.

The input sensing layer 320 may be disposed on the
encapsulation layer 314. The input sensing layer 320 may
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include a first conductive layer 321-M, a first sensing
insulating layer 321, a second conductive layer 322-M, and
a second sensing insulating layer 322. At least one of the first
conductive layer 321-M and the second conductive layer
322-M may include sensing electrodes. The input sensing
layer 320 may obtain information about the external input
based on a variation in capacitance between the sensing
electrodes.

FIG. 6 is a plan view showing the optical pattern layer 430
according to an embodiment of the present disclosure, and
FIG. 7 is a cross-sectional view showing the detection sensor
400 according to an embodiment of the present disclosure.

Referring to FIGS. 6 and 7, the optical pattern layer 430
of the detection sensor 400 may include the transmissive
portions 431 and a light blocking portion 432 surrounding
the transmissive portions 431.

The transmissive portions 431 may be arranged in the first
direction DR1 and the second direction DR2. As an
example, the transmissive portions 431 may be arranged in
a matrix form, however, they should not be limited thereto
or thereby. As another example, the transmissive portions
431 arranged in the same row along the first direction DR1
may be more shifted in the first direction DR1 than the
transmissive portions 431 spaced apart from each other in
the second direction DR2, and thus, the transmissive por-
tions 431 may be arranged in a zigzag shape, however, they
should not be limited thereto or thereby.

When viewed in a plane, each of the transmissive portions
431 may have a circular shape. However, the shape of the
transmissive portions 431 should not be limited thereto or
thereby, and each of the transmissive portions 431 may have
avariety of shapes, such as an oval shape, a polygonal shape,
or the like.

The detection sensor 400 may include the base layer 410,
the biometric information sensing layer 420 disposed on the
base layer 410, the optical pattern layer 430 disposed on the
biometric information sensing layer 420, and the sensing
insulating layer 440 disposed on the optical pattern layer
430. According to an embodiment, the sensing insulating
layer 440 may cover an entire surface of the optical pattern
layer 430. The base layer 410 may be the same as the base
layer 410 described with reference to FIG. 4.

A barrier layer 421 may be disposed on the base layer 410.
A buffer layer 422 may be disposed on the barrier layer 421.
Descriptions on the barrier layer 421 and the buffer layer 422
may correspond to the descriptions on the barrier layer 10
and the buffer layer 20 described with reference to FIG. 5.

A transistor 420-T may be disposed on the buffer layer
422. The transistor 420-T may include an active 420-A, a
source 420-S, a drain 420-D, and a gate 420-G. The active
420-A, the source 420-S, and the drain 420-D may be
disposed on the buffer layer 422.

A first insulating layer 423 may be disposed on the buffer
layer 422 and may cover the active 420-A, the source 420-S,
and the drain 420-D. The first insulating layer 423 may
include an inorganic layer or an organic layer and may have
a single-layer or multi-layer structure. According to an
embodiment, the first insulating layer 423 may have a
single-layer structure of a silicon oxide layer.

The gate 420-G and a wiring layer 420-L may be disposed
on the first insulating layer 423. The wiring layer 420-L. may
receive a predetermined voltage, e.g., a bias voltage. The
wiring layer 420-. may be eclectrically connected to a
sensing element 420-PD described later.

The second insulating layer 424 may be disposed on the
first insulating layer 423 and may cover the gate 420-G and
the wiring layer 420-L. The second insulating layer 424 may
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be an inorganic layer and may have a single-layer or
multi-layer structure. According to an embodiment, the
second insulating layer 424 may have a single-layer struc-
ture of a silicon oxide layer.

The sensing element 420-PD may be disposed on the
second insulating layer 424. The sensing element 420-PD
may be electrically connected to the transistor 420-T and the
wiring layer 420-L. As an example, an operation of the
sensing element 420-PD may be controlled by a signal
applied thereto from the transistor 420-T and may receive a
predetermined voltage from the wiring layer 420-L. The
sensing element 420-PD may be referred to as a sensor.

The sensing element 420-PD may include a first sensing
electrode 420-E1, a sensing layer 420-SA, and a second
sensing electrode 420-E2.

The first sensing electrode 420-E1 may be electrically
connected to the transistor 420-T after penetrating through
the first and second insulating layers 422 and 423. The first
sensing electrode 420-E1 may include an opaque conductive
material. As an example, the first sensing electrode 420-E1
may include molybdenum (Mo).

The sensing layer 420-SA may be disposed on the first
sensing electrode 420-E1. The sensing layer 420-SA may
include amorphous silicon.

The second sensing electrode 420-E2 may be disposed on
the sensing layer 420-SA. The second sensing electrode
420-E2 may include a transparent conductive material. As
an example, the second sensing electrode 420-E2 may
include indium tin oxide (ITO).

A third insulating layer 425 may be disposed on the
second sensing electrode 420-E2. The third insulating layer
425 may be an inorganic layer and may have a single-layer
or multi-layer structure. As an example, the third insulating
layer 425 may include a silicon oxide layer and a silicon
nitride layer.

A connection electrode 420-C may be disposed on the
third insulating layer 425. The connection electrode 420-C
may be electrically connected to the second sensing elec-
trode 420-E2 after penetrating through the third insulating
layer 425. In addition, the connection electrode 420-C may
be electrically connected to the wiring layer 420-L after
penetrating through the second and third insulating layers
424 and 425.

A fourth insulating layer 426 may be disposed on the third
insulating layer 425 and may cover the connection electrode
420-C. The fourth insulating layer 426 may be an organic
layer and may have a single-layer or multi-layer structure.
As an example, the fourth insulating layer 426 may have the
single-layer structure of a polyimide-based resin layer.

The optical pattern layer 430 may be disposed on the
biometric information sensing layer 420. As an example, the
optical pattern layer 430 may be disposed directly on the
fourth insulating layer 426. That is, the optical pattern layer
430 and the biometric information sensing layer 420 may be
formed through successive processes.

According to an embodiment, since the optical pattern
layer 430 is disposed directly on the biometric information
sensing layer 420, a distance between the optical pattern
layer 430 and the second sensing electrode 420-E2 may be
reduced. As a result, interferences between lights passing
through the optical pattern layer 430 may be prevented or
reduced, and thus, the fingerprint recognition accuracy may
be improved.

As described above, the optical pattern layer 430 may
include the transmissive portions 431 and the light blocking
portion 432 surrounding the transmissive portions 431. The
transmissive portions 431 may have an optical transparency,
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and the light blocking portion 432 may have a property of
absorbing light. The light reflected by the fingerprint 2000
may be incident into the sensing element 420-PD after
passing through the transmissive portions 431.

The light blocking portion 432 may include light blocking
patterns 432-C recessed in a direction from the display
module 300 to the biometric information sensing layer 420,
i.e., the third direction DR3. The light blocking patterns
432-C may have a concave shape in a direction toward the
base layer 410 between the transmissive portions 431, i.e.,
the third direction DR3.

The concave shape of the light blocking patterns 432-C
may be caused by a surface tension between the transmissive
portions 431 and an organic material adjacent to the trans-
missive portions 431 and an amount of the organic material
when the light blocking patterns 432-C are formed by
coating the organic material including a light blocking
material. As the light blocking patterns 432-C have the
concave shape, a distance between the biometric informa-
tion sensing layer 420 and the light blocking patterns 432-C
may vary in the first direction DR1 and the second direction
DR2.

According to an embodiment, the sensing insulating layer
440 may include insulating patterns 440-C recessed in a
direction toward the biometric information sensing layer 420
from the display module 300, i.e., the third direction DR3.
Accordingly, the insulating patterns 440-C may be recessed
in the same direction as the light blocking patterns 432-C. In
addition, according to an embodiment, the insulating pat-
terns 440-C and the light blocking patterns 432-C may
overlap each other in the third direction DR3. The sensing
insulating layer 440 may include one of a resin and an
inorganic material.

The insulating patterns 440-C may be formed to corre-
spond to the shape of the light blocking patterns 432-C. The
insulating patterns 440-C may be disposed on the light
blocking patterns 432-C, and the insulating patterns 440-C
may overlap the light blocking portion 432 and may be
spaced apart from the transmissive portions 431.

FIG. 8A is a cross-sectional view showing a method of
manufacturing a detection sensor according to an embodi-
ment of the present disclosure. FIG. 8B is a cross-sectional
view showing a method of manufacturing a detection sensor
according to an embodiment of the present disclosure. FIG.
8C is a cross-sectional view showing a method of manufac-
turing a detection sensor according to an embodiment of the
present disclosure. FIG. 8D is a cross-sectional view show-
ing a method of manufacturing a detection sensor according
to an embodiment of the present disclosure. FIG. 8E is a
cross-sectional view showing a method of manufacturing a
detection sensor according to an embodiment of the present
disclosure. FIG. 8F is a cross-sectional view showing a
method of manufacturing a detection sensor according to an
embodiment of the present disclosure. FIG. 8G is a cross-
sectional view showing a method of manufacturing a detec-
tion sensor according to an embodiment of the present
disclosure.

In FIGS. 8A to 8G, the same/similar reference numerals
denote the same/similar elements in FIGS. 1 to 7, and thus,
detailed descriptions of the same/similar elements will be
omitted. Hereinafter, the manufacturing method of the
detection sensor will be described with reference to FIGS.
8A to 8G.

Referring to FIG. 8A, the manufacturing method of the
detection sensor may include forming the biometric infor-
mation sensing layer including the transistor on the base
layer. The base layer 410 and the biometric information
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sensing layer 420 may correspond to the base layer 410 and
the biometric information sensing layer 420 described with
reference to FIG. 7. At least one transistor 420-T (refer to
FIG. 7) may be formed on the biometric information sensing
layer 420.

Then, the manufacturing method of the detection sensor
may include forming an initial optical pattern layer on the
biometric information sensing layer. The initial optical pat-
tern layer 430-A may be formed on the biometric informa-
tion sensing layer 420 formed on the base layer 410 through
successive processes. The initial optical pattern layer 430-A
may include an organic material transmitting the light,
however, a material for the initial optical pattern layer 430-A
should not be particularly limited as long as the material has
a transmissive property.

Referring to FIGS. 8B and 8C, the manufacturing method
of the detection sensor may include patterning the initial
optical pattern layer 430-A to form the plural transmissive
portions spaced apart from each other and having a first zeta
potential. The transmissive portions 431 may be formed by
placing a hard mask HM including an inorganic material on
the initial optical pattern layer 430-A and etching the initial
optical pattern layer 430-A.

As the initial optical pattern layer 430-A is etched, an
upper surface 420-U of the biometric information sensing
layer 420 may be exposed. After the initial optical pattern
layer 430-A is etched, the hard mask HM may be removed.
A photoresist process or a nanoimprint process may be used
to pattern the transmissive portions 431.

According to an embodiment, the initial optical pattern
layer 430-A and the transmissive portions 431 formed by
etching the initial optical pattern layer 430-A may have the
first zeta potential. According to an embodiment, the first
zeta potential may have a negative (-) potential. The zeta
potential may be measured by a conventional method, such
as an electrophoretic method, and the measuring method of
the zeta potential should not be particularly limited.

Referring to FIG. 8D, the manufacturing method of the
detection sensor may include forming an initial light block-
ing portion. The initial light blocking portion 432-A may be
formed by coating an organic material that blocks the light
on the base layer 410. The organic material may be coated
on the base layer 410 to cover a side surface and an upper
surface of the transmissive portions 431 adjacent to each
other.

According to an embodiment, the initial light blocking
portion 432-A may have a second zeta potential. The second
zeta potential may have an electric potential opposite to the
first zeta potential. For example, the second zeta potential
may have a positive (+) potential.

Referring to FIGS. 8E and 8F, the manufacturing method
of'the detection sensor may include polishing the initial light
blocking portion to form the light blocking portion 432 and
spraying an abrasive. The light blocking portion 432 may be
formed by polishing the initial light blocking portion 432-A.
According to an embodiment, the polishing of the initial
light blocking portion 432-A may be carried out by a
chemical mechanical polishing (CMP) process.

In the chemical mechanical polishing (CMP) process,
since the initial light blocking portion 432-A may be
mechanically polished using a pad PAD while the abrasive
is being sprayed substantially simultaneously by a spray unit
SU, the initial light blocking portion 432-A may be chemi-
cally polished. The abrasive SL. may be provided as a slurry
used in the chemical mechanical polishing (CMP) process.

The abrasive SL. may be sprayed onto the initial light
blocking portion 432-A. The abrasive S may be substan-
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tially simultaneously sprayed when the pad PAD is pressed
to the initial light blocking portion 432-A or may be previ-
ously sprayed onto the initial light blocking portion 432-A,
however, the spraying method of the abrasive SL should not
be particularly limited.

According to an embodiment, the abrasive SL sprayed
onto the initial light blocking portion 432-A may have a zeta
potential different from that of the initial light blocking
portion 432-A. As an example, the zeta potential of the
abrasive SL. may have the first zeta potential. According to
an embodiment, the first zeta potential may have a negative
(=) potential.

The abrasive SL may include about 0.005 wt % of
polyacrylic acid (PAA) and about 0.005 wt % of polystyrene
sulfonate (PSS). In this case, the zeta potential of the
abrasive SL may be the negative (-) potential.

According to an embodiment, the abrasive SL. may
include about 0.005 wt % of polyacrylic acid (PAA) and
about 0.007 wt % of polystyrene sulfonate (PSS). In this
case, the zeta potential of the abrasive SL. may be the
negative (-) potential.

According to an embodiment, the abrasive SL. may have
an electric potential value equal to or greater than about -4
mV and equal to or smaller than about —10 Mv.

In addition, according to an embodiment, the abrasive SL,
may have a pH equal to or greater than about 8 and equal to
or smaller than about 9.

According to the manufacturing method of the detection
sensor, the transmissive portions 431 and the abrasive SL
may have the first zeta potential that is the negative (-) zeta
potential, and the initial light blocking portion 432-A may
have the second zeta potential that is the positive (+) zeta
potential and opposite to the first zeta potential during the
chemical mechanical polishing (CMP) process. Accord-
ingly, the abrasive SL. may have a property of selectively
adsorbing only the initial light blocking portion 432-A
having the positive (+) zeta potential.

Accordingly, when the light blocking portion 432 is
formed, the initial light blocking portion 432-A may be
completely removed without leaving a residue of the initial
light blocking portion 432-A on the upper surface 431-U of
the transmissive portions 431, and the upper surface 431-U
of'the transmissive portions 431 may be completely exposed
without being covered by the light blocking portion 432.
Therefore, the manufacturing method of the detection sensor
having the improved light transmittance may be provided.

Referring to FIG. 8F, the initial light blocking portion
432-A filled in between the transmissive portions 431 adja-
cent to each other may be recessed toward the base layer 410
due to the surface tension with respect to the transmissive
portions 431 adjacent thereto, and the light blocking patterns
432-C having the concave shape may be formed.

Referring to FIG. 8G, the manufacturing method of the
detection sensor may further include forming the sensing
insulating layer. The sensing insulating layer 440 may be
formed by coating one of the resin and the inorganic material
on the optical pattern layer 430. Accordingly, the sensing
insulating layer 440 may cover the transmissive portions 431
and the light blocking portion 432.

As the sensing insulating layer 440 is formed on the
optical pattern layer 430, the insulating patterns 440-C that
overlap the light blocking patterns 432-C and are recessed in
the same direction as the direction in which the light
blocking patterns 432-C are recessed to have the concave
shape may be formed.

Although the embodiments of the present disclosure have
been described, it is understood that the present disclosure
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should not be limited to these embodiments but various
changes and modifications can be made by one ordinary
skilled in the art within the spirit and scope of the present
disclosure as hereinafter claimed.

Therefore, the disclosed subject matter should not be
limited to any single embodiment described herein, and the
scope of the present inventive concept shall be determined
according to the attached claims.

What is claimed is:

1. A method of manufacturing a detection sensor, com-
prising:

forming a biometric information sensing layer comprising

a transistor on a base layer;

forming an initial optical pattern layer on the biometric

information sensing layer;

patterning the initial optical pattern layer to form a

plurality of transmissive portions spaced apart from
each other and having a first zeta potential;
coating a light blocking material to form an initial light
blocking portion that covers a side surface and an upper
surface of the transmissive portions and has a second
zeta potential different from the first zeta potential;

spraying an abrasive having the first zeta potential on the
initial light blocking portion; and

polishing the initial light blocking portion such that the

upper surface of the transmissive portions is exposed to
form a light blocking portion, wherein the initial light
blocking portion is polished by the abrasive using a
pad,

wherein the light blocking portion comprises light block-

ing patterns having a concave shape recessed in a
direction toward the base layer between the transmis-
sive portions.

2. The method of claim 1, wherein the first zeta potential
is a negative (-) potential, and the second zeta potential is
a positive (+) potential.

3. The method of claim 2, wherein the abrasive comprises
about 0.005 wt % of polyacrylic acid (PAA) and about 0.005
wt % of polystyrene sulfonate (PSS).

4. The method of claim 1, further comprising forming a
sensing insulating layer to cover the transmissive portions
and the light blocking portion after the forming of the light
blocking portion.

5. The method of claim 4, wherein the sensing insulating
layer comprises insulating patterns recessed in a direction
towards the light blocking portion.

6. The method of claim 1, wherein the abrasive has a pH
within a range of and including about 8 to about 9.

7. A method of manufacturing a detection sensor, com-
prising:

forming a biometric information sensing layer comprising

a transistor on a base layer;

forming an initial optical pattern layer on the biometric

information sensing layer;
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patterning the initial optical pattern layer to form a 55

plurality of transmissive portions spaced apart from
each other and having a negative (=) zeta potential;
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coating a light blocking material to form an initial light
blocking portion that covers a side surface and an upper
surface of the transmissive portions and has a positive
(+) zeta potential;

spraying an abrasive having the negative (-) zeta potential

on the initial light blocking portion; and

polishing the initial light blocking portion such that the

upper surface of the transmissive portions is exposed to
form a light blocking portion, wherein the initial light
blocking portion is polished by the abrasive using a
pad,

wherein the light blocking portion comprises light block-

ing patterns having a concave shape recessed in a
direction toward the base layer between the transmis-
sive portions.

8. The method of claim 7, wherein the abrasive comprises
about 0.005 wt % of polyacrylic acid (PAA) and about 0.005
wt % of polystyrene sulfonate (PSS).

9. The method of claim 7, wherein the abrasive has an
electric potential within a range of and including about -4
mV to about -10 Mv.

10. The method of claim 7, wherein the abrasive has a pH
within a range of and including about 8 to about 9.

11. A method of manufacturing a detection sensor, com-
prising:

forming a biometric information sensing layer comprising

a transistor on a base layer;

forming an initial optical pattern layer on the biometric

information sensing layer;

patterning the initial optical pattern layer to form a

plurality of transmissive portions spaced apart from
each other and having a first zeta potential;
coating a light blocking material to form an initial light
blocking portion that covers a side surface and an upper
surface of the transmissive portions and has a second
zeta potential different from the first zeta potential;

spraying an abrasive having the first zeta potential the
initial light blocking portion; and

polishing the initial light blocking portion to form a light

blocking portion, wherein the abrasive comprises about
0.005 wt % of polyacrylic acid (PAA) and about 0.005
wt % of polystyrene sulfonate (PSS) or comprises
about 0.005 wt % of polyacrylic acid (PAA) and about
0.007 wt % of polystyrene sulfonate (PSS), and the
initial light blocking portion is polished by the abrasive
using a pad,

wherein the light blocking portion comprises light block-

ing patterns having a concave shape recessed in a
direction toward the base layer between the transmis-
sive portions.

12. The method of claim 11, wherein the upper surface of
the transmissive portions is exposed by the polishing of the
initial light blocking portion.
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