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SENSOR PACKAGE MODULE AND
ORGANIC LIGHT-EMITTING DISPLAY
DEVICE HAVING SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2018-0163185, filed on Dec. 17, 2018,
which is hereby incorporated by reference in its entirety.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to an organic light-
emitting display device having a sensor package module.

Description of the Background

[0003] With the development of the information society,
demand for a variety of types of display devices for dis-
playing images is increasing. In this regard, flat panel
display devices, such as liquid crystal display (LCD)
devices, and organic light-emitting (OLED) display devices,
have been provided.

[0004] Among flat panel display devices, organic light-
emitting display devices have recently come into promi-
nence, since they have superior properties, such as wide
viewing angles, excellent contrast ratios, and the like, and
can be provided with a thin profile. The organic light-
emitting display devices can emit light to reproduce images
by supplying a driving current to self-emissive OLEDs.
[0005] The display devices include various sensors. In
particular, the sensors receive light or emit light to perform
proximity processing, or detect the intensity of external light
to allow various programs to be executed on display device.
[0006] A display device to which a narrow bezel that
maximizes the display area while minimizing the non-
display area as much as possible has been applied due to
easiness in use and recent design trends has been widely
developed.

[0007] However, since holes must be perforated in the
bezel area, such that the sensors can receive or emit light, the
application of the narrow bezel to a display device is limited
due to the area occupied by the holes.

SUMMARY

[0008] Various aspects of the present disclosure provide an
organic light-emitting (OLED) display device having a
sensor package module for implementing a thin bezel.
[0009] According to the present disclosure, an organic
light-emitting display device including: a display panel
having a transmission area through which external light
passes, and a non-transmission area having light transmit-
tance lower than that of the transmission area; a data driver
supplying a data signal to the display panel; a gate driver
supplying a gate signal to the display panel; a timing
controller controlling the data driver and the gate driver; and
a sensor package module disposed on a rear surface of the
display panel in a position corresponding to the transmission
area. The number of conductive films stacked in the trans-
mission area is smaller than that of conductive films stacked
in the non-transmission area.
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[0010] According to the present disclosure, the organic
light-emitting display device includes the sensor package
module for implementing a thin bezel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above and other objects, features, and advan-
tages of the present disclosure will be more clearly under-
stood from the following detailed description, taken in
conjunction with the accompanying drawings, in which:
[0012] FIG. 1 is a schematic view illustrating a structure
of an organic light-emitting display device according to the
present disclosure;

[0013] FIG. 2 is a circuit diagram illustrating a pixel in
FIG. 1;
[0014] FIG. 3A is a cross-sectional view illustrating a

sensor package module employed in the organic light-
emitting display device illustrated in FIG. 1,

[0015] FIG. 3B is a top view illustrating the sensor pack-
age module according to the present disclosure;

[0016] FIG. 4A is a top view illustrating an organic
light-emitting display device according to the present dis-
closure;

[0017] FIG. 4B is a top view illustrating a comparative
aspect in which holes are formed in a bezel area according
to the present disclosure;

[0018] FIG. 5 is a cross-sectional view taken along line
B-B' of the organic light-emitting display device illustrated
in FIG. 4A;

[0019] FIG. 6 is another cross-sectional view taken along
line B-B' of the organic light-emitting display device illus-
trated in FIG. 4A,

[0020] FIG. 7 is a graph illustrating the relationship
between the transmittance and wavelength for layers applied
to the front surface of a non-transmission area of the organic
light-emitting display device illustrated in FIG. 4A;

[0021] FIG. 8 is a cross-sectional view taken along line
C-C' of the organic light-emitting display device illustrated
in FIG. 4A;

[0022] FIG. 9 is another cross-sectional view taken along
line C-C' of the organic light-emitting display device illus-
trated in FIG. 4A,

[0023] FIG. 10 is a top view illustrating the arrangement
of data lines and gate lines in the organic light-emitting
display device including the transmission area illustrated in
FIG. 1;

[0024] FIG. 11 is a top view illustrating an aspect of a
touch sensor employed in the organic light-emitting display
device illustrated in FIG. 1;

[0025] FIG. 12 is a cross-sectional view illustrating an
aspect of a bridge employed in the touch sensor according to
the present disclosure;

[0026] FIG. 13A is a top view illustrating an aspect of a
touch electrode according to the present disclosure; and
[0027] FIG. 13B is a top view illustrating an aspect in
which a portion of a pattern of the touch electrode is
removed according to the present disclosure.

DETAILED DESCRIPTION

[0028] Hereinafter, some aspects of the present disclosure
will be described in detail with reference to the accompa-
nying illustrative drawings. In designating elements of the
drawings by reference numerals, the same elements will be
designated by the same reference numerals although they are
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shown in different drawings. Further, in the following
description of the present disclosure, a detailed description
of known functions and configurations incorporated herein
will be omitted when it may make the subject matter of the
present disclosure rather unclear.

[0029] In addition, terms, such as first, second, A, B, (a),
(b) or the like may be used herein when describing compo-
nents of the present disclosure. Each of these terminologies
is not used to define an essence, order or sequence of a
corresponding component but used merely to distinguish the
corresponding component from other component(s). In the
case that it is described that a certain structural element “is
connected to”, “is coupled to”, or “is in contact with”
another structural element, it should be interpreted that
another structural element may “be connected t0”, “be
coupled to”, or “be in contact with” the structural elements
as well as that the certain structural element is directly
connected to or is in direct contact with another structural
element.

[0030] FIG. 1 is a schematic view illustrating a structure
of an organic light-emitting display device according to
aspects.

[0031] Referring to FIG. 1, the organic light-emitting
display device (also referred to as the organic light-emitting
diode (OLED) display device) 100 may include a display
panel 110, a data driver 120, a gate driver 130, a timing
controller 140, and a sensor 150.

[0032] The display panel 110 can display an image. The
display panel 110 may include a transmission area, on which
external light is incident, and a non-transmission area having
light transmittance lower than that of the transmission area.
The number of conductive films stacked in the transmission
area may be lower than that of conductive films stacked in
the non-transmission area.

[0033] In addition, the display panel 110 may include a
plurality of gate lines GL1 to GLn extending in a first
direction and a plurality of data lines DL1 to DLm extending
in a second direction. While the first and second directions
intersect each other, aspects are not limited thereto. The
display panel 110 includes a plurality of pixels P provided
corresponding to an area in which the plurality of gate lines
GL1 to GLn and the plurality of data lines DL.1 to DLm
intersect each other. The plurality of pixels P may include an
organic light-emitting diode (OLED; not shown) and a pixel
circuit (not shown) for supplying a driving current to the
organic light-emitting diode. The pixel circuit may be con-
nected to the gate lines GL1 to GLn and the data lines DL1
to DLm to supply a driving current to the organic light-
emitting diodes. Here, the lines disposed in the display panel
110 are not limited to the plurality of gate lines GL1 to GLn
and the plurality of data lines DL1 to DLm.

[0034] The data driver 120 may apply a data signal to the
plurality of data lines DL1 to DLm. The data signal may
correspond to the gradation, and a voltage level of the data
signal may be determined according to the gradation. The
voltage of the data signal may be referred to as a data
voltage.

[0035] Here, although the data driver 120 is illustrated as
being a single data driver, the present disclosure is not
limited thereto. Two or more data drivers may be provided,
depending on the size and resolution of the display panel
110. In addition, the data driver 120 may be implemented as
an integrated circuit.
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[0036] The gate driver 130 may apply a gate signal to the
plurality of gate lines GL1 to GLn. The pixel P correspond-
ing to the plurality of gate lines GL.1 to GLn to which the
gate signal is applied may receive the data signal. In
addition, the gate driver 130 may transfer a sensing signal to
the pixel P. The pixel P, having received the sensing signal
output from the gate driver 130, may receive a sensing
voltage output from the data driver 120. Here, although the
gate driver 130 is illustrated as being a single gate driver, the
present disclosure is not limited thereto. At least two gate
drivers may be provided.

[0037] The gate drivers 130 may be disposed on both sides
of the display panel 110, respectively, such that one of the
gate drivers 130 is connected to the odd-numbered gate lines
among the plurality of gate lines GL1 to GLn, and the other
of the gate drivers 130 may be connected to even-numbered
gate lines among the plurality of gate lines GL1 to GLn.
However, the present disclosure is not limited thereto. The
gate driver 130 may be implemented as an integrated circuit.
[0038] The timing controller 140 may control the data
driver 120 and the gate driver 130. In addition, the timing
controller 140 may transfer image data, corresponding to the
data signal, to the data driver 120. The image data may be
a digital signal. The timing controller 140 may correct the
image signal and transfer the corrected image signal to the
data driver 120. The operation of the timing controller 140
is not limited thereto. The timing controller 140 may be
implemented as an integrated circuit.

[0039] The sensor 150 can detect light. The sensor 150 can
receive external light that has passed through the display
panel 110. In addition, the sensor 150 can irradiate the
display panel 110 with light. The light irradiated by the
sensor 150 towards the transmission area may be infrared
radiation. However, the present disclosure is not limited
thereto. In addition, the sensor 150 can receive light, such as
infrared radiation, emitted outwardly through the display
panel 110 and reflected by an external object. The sensor 150
may be disposed on the rear surface of the display panel 110.
In addition, the sensor 150 may be disposed corresponding
to the transmission area of the display panel 110.

[0040] The sensor 150 may be in the form of a module in
which devices are included in one package. A single package
of a sensor in which a light-receiving element and a light-
emitting element are included may be referred to as a sensor
package module. The sensor 150 can receive a control signal
from an external set. In addition, the sensor 150 can transmit
the sensed signal to the set. However, the present disclosure
is not limited thereto. The set may be a micro control unit
(MCU). Also, the set may be an application processor (AP).
However, the present disclosure is not limited thereto.
[0041] FIG. 2 is a circuit diagram illustrating an aspect of
the pixel illustrated in FIG. 1.

[0042] Referring to FIG. 2, the pixel 101 may include an
organic light-emitting diode (OLED) and a pixel circuit for
driving the OLED. The pixel circuit may include a first
transistor M1, a second transistor M2, and a capacitor Cst.
[0043] The first transistor M1 has a first electrode con-
nected to a first power supply line VL, through which power
from a first power source EVDD is transferred, a gate
electrode connected to a first node N1, and a second elec-
trode connected to a second node N2. The first transistor M1
can cause a current to flow to the second node N1, in
response to a voltage being transferred to the second node
N2. The first electrode of the first transistor M1 may be a
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drain electrode and the second electrode may be a source
electrode. However, the present disclosure is not limited
thereto.

[0044] The current flowing to the second node N2 may
correspond to the following Equation 1:

Td=k(V 5= Vih)? o)

where Id denotes the amount of current flowing through the
second node N2, k denotes electron mobility of the transis-
tor, VGS denotes a voltage difference between the gate
electrode and the source electrode of the first transistor M1,
and Vth denotes a threshold voltage of the first transistor
Mi1.

[0045] The second transistor M2 has a first electrode
connected to the data line DL, a gate electrode connected to
the gate line GL, and a second electrode connected to a first
node N1. Thus, the second transistor M2 can generate a data
voltage Vdata, corresponding to the data signal to the first
node N1, in response to a gate signal being transferred
through the gate line GL. The first electrode of the second
transistor M2 may be a drain electrode and the second
electrode may be a source electrode. However, the present
disclosure is not limited thereto.

[0046] The capacitor Cs may be connected between the
first node N1 and the second node N2. The capacitor Cs can
maintain the voltages of the gate electrode and the source
electrode of the first transistor M1 constant.

[0047] The organic light-emitting diode OLED may have
an anode electrode connected to the second node N2 and a
cathode electrode connected to a second power source
EVSS. Here, the second power source EVSS may supply a
voltage lower than a voltage level of the first power source
EVDD. The second power source EVSS may be a ground
voltage. However, the present disclosure is not limited
thereto. When an electric current flows from the anode
electrode to the cathode electrode, the organic light-emitting
diode (OLED) may emit light depending on the amount of
current. The OLED may emit light of any one of red, green,
blue, and white. However, the present disclosure is not
limited thereto.

[0048] The pixel circuit employed in the organic light-
emitting display device 100 of FIG. 1 is not limited thereto.
[0049] FIG. 3A is a cross-sectional view illustrating a
sensor package module employed in the organic light-
emitting display device illustrated in FIG. 1, and FIG. 3B is
a top view illustrating the sensor package module according
to the present disclosure.

[0050] The sensor package module 350 may include a
housing 354, light receiving sensors 351 and 352, and a
light-emitting element 353. The light receiving sensors 351
and 352 may be a proximity sensor. However, the present
disclosure is not limited thereto. Further, the light-emitting
element 353 may be an infrared-emitting element. However,
the present disclosure is not limited thereto.

[0051] The housing 354 can accommodate the light
receiving sensors 351 and 352 and the light-emitting ele-
ment 353 therein. The housing 354 may have a first hole hs1
and a second hole hs2 corresponding to and located above
the light receiving sensors 351 and 352 and the light-
emitting element 353, accommodated in the housing 354. In
addition, the housing 354 may have a partition wall 355
disposed between the light receiving sensors 351 and 352
and the light-emitting element 353.
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[0052] The partition wall 355 can prevent the light emitted
from the light-emitting element 353 from directly striking
the light receiving sensors 351 and 352 without passing
through the first hole hs1 and the second hole hs2. Each of
the first hole hs1 and the second hole hs2 provided in the
housing 354 may be a circular hole with a diameter of 1 mm.
However, the size and shape of the first hole hs1 and the
second hole hs2 are not limited thereto.

[0053] The light receiving sensors 351 and 352 and the
light-emitting element 353 may be provided on a substrate,
and the lower portion of the housing 354 may be the
substrate on which lines for supplying signals and/or volt-
ages to the light receiving sensors 351 and 352 and the
light-emitting element 353 are provided. However, the pres-
ent disclosure is not limited thereto.

[0054] The light receiving sensors 351 and 352 may
include a first light receiving sensor 351 and a second light
receiving sensor 352. The first light receiving sensor 351 can
receive visible light from natural light and the second light
receiving sensor 352 may receive IR radiation. The IR
radiation received by the second light receiving sensor 352
may be IR radiation emitted from the light-emitting element
153 and reflected by an object. However, the light received
by the light receiving sensors 351 and 352 and emitted from
the light-emitting element 353 is not limited thereto.
[0055] FIG. 4A is a top view illustrating an aspect of the
organic light-emitting display device illustrated in FIG. 1,
and FIG. 4B is a top view illustrating a comparative aspect
in which holes are provided in a bezel area.

[0056] Referring to FIGS. 4A and 4B, the OLED display
300 includes an active area AA on which an image is
displayed, and a bezel area NAA in which lines or connec-
tions (not shown), through which signals and/or voltages are
transferred to the active area AA, are disposed. The active
area AA may be an area on which the display panel 110
illustrated in FIG. 1 is exposed and an image is displayed,
thereby allowing the user to recognize the image therefrom.
The bezel area NAA is disposed at the rim of the active area
AA and the wirings for applying the signal and/or voltage to
the active area AA may be disposed therein. However, the
present disclosure is not limited thereto.

[0057] Since the light transmittance of the active area AA
is generally low, as illustrated in FIG. 4B, holes h41 and h42,
through which light is able to pass, may be arranged in the
bezel area NAA, and the sensor package module 350 illus-
trated in FIG. 3A or FIG. 3B may be disposed so as to
overlap the holes h41 and h42. The sensor package module
350 can receive/emit light through the holes h41 and h42.
However, if the holes h41 and h42 are formed in the bezel
area NAA, there is a limit in thinning the width W1 of the
bezel area NAA due to the size of the holes h41 and h42.
[0058] However, if a portion of the active area AA is
designed to allow a sufficient amount of light to pass
therethrough, light can pass through the portion of the active
area AA and the sensor package module 350 can use the
light. Therefore, when a certain area of the active area AA
has a predetermined transmittance, the sensor package mod-
ule 350 may be disposed to overlap the active area AA.
Further, it is not necessary to provide holes, through which
the sensor package module 350 is irradiated with light, in the
bezel area NAA, thereby making it easier to provide a
narrow bezel.

[0059] In this regard, the active area AA may include the
transmission areas TPA1 and TPA2 and the non-transmis-
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sion area NTPA. The transmission areas TPA1 and TPA2
may have a transmittance of 30% or more with respect to
infrared radiation and 10% or more with respect to visible
light. The non-transmission area NTPA may have a trans-
mittance of less than 30% with respect to infrared radiation
and less than 10% with respect to visible light. However, the
present disclosure is not limited thereto. The non-transmis-
sion area NTPA may be an area other than the transmission
areas TPA1 and TPA2 in the active area AA. However, the
present disclosure is not limited thereto. In addition, the
infrared radiation may have a wavelength range of 850 to
950 nm, and visible light may have a wavelength range of
525 to 560 nm.

[0060] In the organic light-emitting display device 300,
the sensor package module 350 illustrated in FIG. 3A or 3B
may be disposed on the rear surface of the active area AA in
a position corresponding to the active area AA. The sensor
package module 350 can sense the light that has passed
through the transmission areas TPA1 and TPA2. The trans-
mission areas TPA1 and TPA2 may be two areas having a
circular shape in the active area AA. However, the shape and
number of the transmission areas TPA1 and TPA2 are not
limited thereto. The transmission areas TPA1 and TPA2 may
be provided in positions on the active area AA, correspond-
ing to the shape of the first hole hs1 and the second hole hs2
of the sensor package module 350 illustrated in FIG. 3A or
3B. Here, while the transmission areas TPA1 and TPA2 are
illustrated as being disposed in the top portion of the active
area AA, the present disclosure is not limited thereto.

[0061] FIG. 5 is a cross-sectional view taken along line
B-B' of the organic light-emitting display device illustrated
in FIG. 4A.

[0062] Referring 1o FIG. 5, the organic light-emitting
display device 400 may include a substrate 512, an element
layer 513 including a transistor disposed on the substrate
512 and elements disposed corresponding to an insulating
layer, an anode electrode 514 disposed on the element layer
513, a luminescent layer 515 including a luminescent mate-
rial and a bank disposed on the anode electrode 514, a
cathode electrode layer 516 disposed on the luminescent
layer 515, an encapsulation layer 517 disposed on the
cathode electrode layer 516, a polarization film 519 disposed
on the encapsulation layer 517, an adhesive layer 520
disposed on the polarization film 519, and a glass cover 521
disposed on the adhesive layer 520. A back plate 511 may be
disposed on the rear surface of the substrate 512. In addition,
the organic light-emitting display device 400 illustrated in
FIG. 4A may further include a touch electrode layer 518
corresponding to a touch sensor. Although the touch elec-
trode layer 518 is illustrated as being disposed between the
encapsulation layer 517 and the polarization film 519, the
present disclosure is not limited thereto.

[0063] The back plate 511 may comprise a transparent
material, allowing light to pass therethrough. The substrate
512 may include at least one of polyethylene terephthalate
(PET), polyamide, or a combination thereof. The element
layer 513 may include a conductive layer and an insulation
film, from which transistors are formed. The conductive
layer contains a metallic material and has low light trans-
mittance. However, the insulation film may include a mate-
rial having high light transmittance. The metallic material
may be, but is not limited to, a low work function material,
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such as calcium (Ca), aluminum (Al)/lithium (i), magne-
sium (Mg)/silver (Ag). However, the present disclosure is
not limited thereto.

[0064] In addition, the anode electrode 514 may include a
metal material. The conductive layer of the element layer
513 and the anode electrode 514 may be disposed in specific
positions between the insulation films through patterning.
The aperture ratio of the active area AA may be determined
in accordance with the ratio of the area of the active area AA,
in which the conductive layer and the anode electrode 514
are disposed, to the area of the active area AA, in which none
of the conductive layer and the anode electrode 514 are
disposed. That is, the transmittance may be determined by
the aperture ratio of the element layer 513 and the anode
electrode 514. The luminescent layer 515 disposed on the
anode electrode 514 electrode may have high transmittance
because light can pass therethrough.

[0065] On the other hand, the cathode electrode 516 has
low transmittance, due to a low transmittance metal material
thereof. The encapsulation layer 517, the polarization film
519, the first adhesive layer 520, and the glass cover 521,
disposed on the cathode electrode 516, have high transmit-
tance, due to a light transmittance material thereof. That is,
the element layer, the anode electrode, and the cathode
electrode affect the transmittance of the organic light-emit-
ting display device. When the organic light-emitting display
device includes the touch electrode layer 518, the transmit-
tance may not be greatly affected by the shape of the touch
electrode 518.

[0066] FIG. 6 is another cross-sectional view taken along
line B-B' of the organic light-emitting display device illus-
trated in FIG. 4A.

[0067] Referring to FIG. 6, the non-transmission area
NTPA of the organic light-emitting display device 400 may
include a back plate 511, a substrate 512a, a buffer layer
512b disposed on the substrate 5124, an active layer 513a
patterned and disposed on a portion of the buffer layer 5124,
a gate insulation film 5136 disposed on the buffer layer 5126
and the active layer 513a, a gate electrode 513¢ patterned
and disposed on the gate insulation layer 5135, an interlayer
insulation film 5134 disposed on the gate electrode 513¢ and
the gate insulation film 5135, a first passivation film 513e
patterned and disposed on the interlayer insulation film
5134, a source electrode 513p and a drain electrode 513g
patterned and disposed on the first passivation film 513e
such that the source electrode and the drain electrode contact
the active layer 513a through contact holes, and a first
planarization layer 513/ disposed on the source electrode
513p, the drain electrode 513g, and the first passivation film
513e.

[0068] The non-transmission area NTPA may include an
anode electrode 514 patterned and disposed on the first
planarization film 513/ and connected to the drain electrode
513g through the contact hole, a luminescent material 515a
disposed on the anode electrode 514, a bank 5155 disposed
on the first planarization film 513% with the luminescent
material 515a disposed therebetween, a spacer 515¢ dis-
posed on a region of the bank 5155, and a cathode electrode
516 disposed on the bank 5155 and the luminescent material
515a.

[0069] In addition, the non-transmission area NTPA may
include a second passivation film 517a disposed on the
cathode electrode 516, an organic film 5175 disposed on the
second passivation film 517a, a third passivation film 517¢
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disposed on the organic film 5175, a second adhesive layer
517d disposed on the third passivation film 517¢, and a
barrier film 517e¢ disposed on the second adhesive layer
5174.

[0070] The substrate 512¢ may comprise a polyamide.
However, the present disclosure is not limited thereto. The
buffer layer 5126 may include a multi-buffer layer and an
active buffer layer. The active layer 513a and the gate
insulation film 5135, disposed on the substrate 512a, may be
disposed on the active buffer layer. The second passivation
film 517a, the organic film 5175, the third passivation film
517¢, the adhesive layer 517d, and the barrier film 517e may
correspond to the encapsulation layer 517 illustrated in FIG.
5. The second passivation film 5174 and the third passiva-
tion film 517¢ may be inorganic films. That is, the encap-
sulation layer 517 may include an organic film and an
inorganic film, and may have a structure in which an organic
film and an inorganic film are stacked.

[0071] The non-transmission area NTPA of the organic
light-emitting display device 400 may include the active
layer 513a, the gate electrode 513¢, the anode electrode 514,
the source electrode 513p, the drain electrode 513g, and the
cathode electrode 516. In the non-transmission area, a
transistor corresponding to the active layer 513a, the gate
electrode 513¢, the source electrode 513p. and the drain
electrode 513g, and the organic light-emitting diode
(OLED) corresponding to the anode electrode 514, the
cathode electrode 516, and the luminescent material 5154
may be disposed. In the organic light-emitting display
device 400, a driving current flows through the OLED in
response to the operation of the transistor, so that light is
emitted from the OLED. However, the active area AA may
has a reduced transmittance corresponding to the active
layer 513a, the gate electrode 513c, the anode electrode 514,
the source electrode 513p, the drain electrode 513g, or the
cathode electrode 516. Thus, the transmittance of light
irradiated from the outside to the non-transmission area
NTPA may be significantly lowered.

[0072] FIG. 7 is a graph illustrating the relationship
between the transmittance and wavelength for layers applied
to the front surface of a non-transmission area of the organic
light-emitting display device illustrated in FIG. 4A.

[0073] Referring to FIG. 7, the curve PI represents the
transmittance of the substrate, the curve Cathode represents
the transmittance of the cathode electrode, the curve POL
represents the transmittance of the polarization film, and the
curve Total represents the total transmittance of the organic
light-emitting display device. Here, the substrate may
include the curve PI. In the curve PI, the substrate exhibits
the transmittance of about 60 to 80% for light having a
wavelength range of 525 to 560 nm corresponding to that of
visible light and the transmittance of 80% or more for light
having a wavelength range of 850 to 950 nm corresponding
to that of infrared radiation. In the curve Cathode, the
cathode electrode exhibits the transmittance of about 0 to
40% for light having a wavelength range of 525 to 560 nm
corresponding to that of visible light and the transmittance
of about 20% for light having a wavelength range of 850 to
950 nm corresponding to that of infrared radiation. In the
curve POL, the polarization film exhibits the transmittance
of about 40% for light having a wavelength range of 525 to
560 nm corresponding to that of visible light, and the
transmittance of about 20% for light having a wavelength
range of 850 to 950 nm corresponding to that of infrared
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radiation. Finally, the curve Total represents the total trans-
mittance of all of the layers of an organic light-emitting
display device, in which the total transmittance amounts to
less than 10% with respect to light having the entire wave-
length range.

As described above, the transmittance of the non-transmis-
sion area NTPA is not suitable for a proximity sensor.
[0074] FIG. 8 is a cross-sectional view taken along line
C-C' of the organic light-emitting display device illustrated
in FIG. 4A.

[0075] Referring to FIG. 8, the organic light-emitting
display device 400 may include a substrate 612, an element
layer 613 disposed on the substrate 612, a luminescent layer
615 having a bank on the element layer 613, an encapsula-
tion layer 617 disposed on the luminescent layer 615, a
polarization film 619 disposed on the encapsulation layer
617, a first adhesive layer 620 disposed on the polarization
film 619, and a glass cover 621 disposed on the first adhesive
layer 620. A back plate 611 may be disposed on the rear
surface of the substrate 612. In addition, a sensor package
module 350 may be disposed on the rear surface of the back
plate 611.

[0076] The Organic light-emitting display device 400 may
further include a touch electrode layer 618 corresponding to
a touch sensor. Although the touch electrode layer 618 is
illustrated as being disposed between the encapsulation layer
617 and the polarization film 619, the present disclosure is
not limited thereto. The touch electrode layer 618 may
include a plurality of touch electrodes, and some of the touch
electrodes disposed corresponding to the transmission area
may be removed. This can reduce the amount of light
reflected by the touch electrodes, thereby further increasing
the transmittance.

[0077] In addition, the encapsulation layer 617 may
include an organic film, and is different from the encapsu-
lation layer 517 illustrated in FIG. 5 in that an inorganic film
is not disposed. The encapsulation layer 617 may have
higher transmittance than that of the encapsulation layer 517
illustrated in FIG. 5 because the inorganic film is not
disposed on the encapsulation layer 617.

[0078] The back plate 611 may comprise a transparent
material, allowing light to pass therethrough. The back plate
611 may have holes corresponding to the shapes of the
transmission areas TPA1 and TPA2. The substrate 612 may
comprise at least one of PET, polyamide, or a combination
thereof. The conductive layer for forming a transistor is
removed from the element layer 613, and thus, the insulation
layer is only provided on the element layer 613. Thus, the
element layer 613 may also be referred to as an insulation
layer.

[0079] Further, the anode electrode 614 may not be dis-
posed to correspond to the shape and position of the trans-
mission areas TPA1 and TPA2. That is, the anode electrode
614 may not be disposed in the transmission areas TPA1 and
TPA2. In the same manner, the cathode electrode 616 may
not be disposed corresponding to the shape and position of
the transmission areas TPA1 and TPA2. That is, in the
process of disposing the cathode, the cathode 616 may be
disposed not in the transmission areas TPA1 and TPA2, but
in the non-transmission area NPTA. However, the present
disclosure is not limited thereto. For example, a portion of
the cathode electrode 616 may be removed to correspond to
the shape of the transmission areas TPA1 and TPA2. Accord-
ingly, the metal material is not disposed in the transmission
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areas TPA1 and TPA2, and thus, the transmittance of the
transmission areas with respect to visible light and infrared
radiation can be prevented from being lowered.

[0080] FIG. 9 is another cross-sectional view taken along
line C-C' of the organic light-emitting display device illus-
trated in FIG. 4A.

[0081] Referring to FIG. 9, the transmission area of the
organic light-emitting display device 400 may include a
back plate 611, a substrate 612« disposed on the back plate
611, a buffer layer 61256 disposed on the substrate 612a, a
gate insulation film 6135 disposed on the buffer layer 6125,
an interlayer insulation film 613d disposed on the gate
insulation film 6135, a first passivation film 613e disposed
on the interlayer insulation film 6134, and a first planariza-
tion film 6137 disposed on the first passivation film 613e.
[0082] The transmission area may include a bank 6155
disposed on the first planarization film 613/, a spacer 615¢
disposed on one region of the bank 6154, an organic film
6170 disposed on the first planarization film 613/, a second
adhesive layer 617d disposed on the organic film 6175, and
a barrier film 617¢ disposed on the second adhesive layer
617d.

[0083] The substrate 612 may comprise a polyamide.
However, the present disclosure is not limited thereto. The
buffer layer 6126 may include a multi-buffer layer and an
active buffer layer. The active layer 613a and the gate
insulation film 6135 disposed on the substrate 612 may be
disposed on the active buffer layer. The active layer 613, the
cathode electrode, the source electrode, the drain electrode,
the anode electrode, illustrated in FIG. 6, are not disposed in
the transmission areas TPA1l and TPA2 of the organic
light-emitting display device as described above, the trans-
mittance of the transmission areas can be higher than that of
the non-transmission area NPTA. That is, the number of
conductive films stacked in the transmission areas TPA1 and
TPA2 can be smaller than the number of conductive films
stacked in the non-transmission area.

[0084] The organic film 6175, the second adhesive layer
6174 and the barrier film 617¢ may correspond to the
encapsulation layer 617 illustrated in FIG. 8. That is, the
encapsulation layer 617 in the transmission areas TPA1 and
TPA2 may not include the second passivation film 517a and
the third passivation film 517¢ illustrated in FIG. 6. The
second passivation film 517« and the third passivation film
517¢ may be inorganic films. If none of the second passi-
vation film 517a and the third passivation film 517¢ is
disposed, the transmittance of the encapsulation layer 617
can be higher.

[0085] FIG. 10 is a top view illustrating the arrangement
of data lines and gate lines in the organic light-emitting
display device including the transmission area illustrated in
FIG. 1.

[0086] Referring to FIG. 10, the display panel 110 illus-
trated in FIG. 1 may include a plurality of gate lines GL
arranged in a first direction and a plurality of data lines DL
arranged in a second direction different from the first direc-
tion.

[0087] The transmission areas TPA1 and TPA2 may be
disposed on the display panel 110. The transmission areas
TPA1 and TPA2 may be areas of the plurality of conductive
films, on which at least one of the gate lines GL, the data
lines DL, and a combination thereof, is not deposited.
[0088] In addition, a portion of the non-transmission area
NPTA may be disposed in the second direction of the
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transmission areas TPA1 and TPA2. The second direction of
the transmission areas TPA1 and TPA2 is the direction in
which the gate line GL extends. The pixels disposed in the
non-transmission area NPTA, provided in the second direc-
tion of the transmission areas TPA1 and TPA2, can emit
light.

[0089] At least one of the gate line GL and the data line
DL may bypass the transmission areas TPA1 and TPA2. The
conductive film is not disposed in the transmission areas
TPA1 and TPA2, such that the gate lines and the data lines
are not provided in positions overlapping the transmission
areas TPA1 and TPA2. When the gate lines GL and the data
lines DL are not provided such that the gate lines GL and the
data lines DL are disconnected in positions corresponding to
the transmission areas TPA1 and TPA2, the gate signal and
the data signal may not be transmitted to the gate lines GL
and the data lines DL, respectively. Therefore, there may be
a problem in that the pixels arrayed in the first direction of
the transmission areas TPA1 and TPA2 are not able to
receive the gate signals, and the pixels arrayed in the second
direction of the transmission areas TPA1 and TPA2 are not
able to receive the data signals.

[0090] In order to solve this problem, the gate line GL
extending in the first direction and the data line DL extend-
ing in the second direction may be arranged so as to bypass
the transmission areas TPA1 and TPA2. Even if the gate line
GL and the data line DL are not arranged in the transmission
areas TPA1 and TPA2, the gate line GL and the data line GL,
may be arranged without being disconnected, due to the
bypassing of the gate line GL and the data line DL. Although
both the gate line GL and the data line DL are illustrated as
bypassing the transmission areas TPA1 and TPA?2, the pres-
ent disclosure is not limited thereto. Rather, one of the gate
line GL and the data line DL may bypass the transmission
areas TPA1 and TPA2. In addition, although the areas in
which the gate line GL and the data line DL overlap each
other are illustrated as respectively having the same size as
a single transmission area TPA1 or TPAs, the present dis-
closure is not limited thereto.

[0091] FIG. 11 is a top view illustrating an aspect of the
touch sensor employed in the organic light-emitting display
device illustrated in FIG, 1, and FIG. 12 is a cross-sectional
view illustrating an aspect of the bridge employed in the
touch sensor according to the present disclosure.

[0092] Referring to FIG. 11, the touch sensor 1110 may
include a plurality of touch driving electrode lines 110TL
arranged in a first direction and a plurality of touch sensing
electrode lines 110RL arranged in a second direction. The
touch sensor 1110 may correspond to the touch electrode
layer 518 or 618 illustrated in FIG. 5 or FIG. 8. Each of the
touch driving electrode lines 110TL may include a plurality
of touch driving electrodes 1107, and each of the touch
sensing electrode lines 110RL may include a plurality of
touch sensing electrodes 110R.

[0093] In addition, the touch sensor 1110 may include a
single touch driving electrode line 110TL to which the
plurality of touch driving electrodes 110T are connected.
Further, the touch sensor 1110 may include a single touch
sensing electrode line 110RL to which the plurality of touch
sensing electrodes 110R are connected. Here, the first direc-
tion may be a vertical direction, and the second direction
may be a horizontal direction. However, the present disclo-
sure is not limited thereto.
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[0094] The plurality of touch driving electrodes 110T and
the plurality of touch sensing electrodes 110R may have a
rhombic shape. However, the present disclosure is not
limited thereto. The touch driving electrodes 110R of the
touch driving electrode lines 110TL may be connected to
each other via bridges 110B so as not to be connected in an
area in which the touch driving electrode lines 110TL and
the touch sensing electrode lines 110RL intersect each other.
In contrast, in case of the touch sensing electrode lines
110RL, the touch sensing electrodes 110R may be connected
to each other on the same layer. As illustrated in FIG. 12, an
insulation film 1101 may be disposed on the touch driving
electrode 1107, and the bridge 110B may be disposed on the
insulation film 1101.

[0095] The bridges 110B may be connected to the touch
driving electrodes 110Ta and 110Tb, respectively, through
contact holes formed in the insulation film 1101. Each of the
touch driving electrodes 110T of the touch driving electrode
lines 110TL or each of the touch sensing electrodes 110R of
the touch sensing electrode lines 110RT, may be arranged in
the form of a single conductive film. Each of the touch
driving electrodes 110T of the touch driving electrode lines
110TL or each of the touch sensing electrodes 110R of the
touch sensing electrode lines 110RL has a pattern in which
the touch driving electrode 110T or the touch sensing
electrode 110R may be arranged in a mesh form as illus-
trated in FIG. 13A.

[0096] The mesh may include a plurality of intersecting
conductive lines EM and open areas OA arranged to corre-
spond to the intersecting areas. Then, a portion of the pattern
may be removed, as illustrated in FIG. 13B, so as to
correspond to the transmission areas TPA1 and TPA2 of the
organic light-emitting display device 400 illustrated in FIG.
4A. The pattern may be removed by preventing the touch
driving electrode 1107 or the touch sensing electrode 110R
from being patterned in a position corresponding to the
transmission areas TPA1 and TPA2 of the organic light-
emitting display device illustrated in FIG. 3 when the touch
driving electrode 110T and the touch sensing electrode 110R
are fabricated by a mask process. Accordingly, the removal
of the pattern can prevent light from being reflected by at
least one of the touch driving electrode 1107, the touch
sensing electrode 110R, or a combination thereof, thereby
further increasing the transmittance of the organic light-
emitting display device 400.

[0097] The above description and the accompanying
drawings provide an example of the technical idea of the
present disclosure for illustrative purposes only. Those hav-
ing ordinary knowledge in the technical field, to which the
present disclosure pertains, will appreciate that various
modifications and changes in form, such as combination,
separation, substitution, and change of a configuration, are
possible without departing from the essential features of the
present disclosure. Therefore, the aspects disclosed in the
present disclosure are intended to illustrate the scope of the
technical idea of the present disclosure, and the scope of the
present disclosure is not limited by the aspect. The scope of
the present disclosure shall be construed on the basis of the
accompanying claims in such a manner that all of the
technical ideas included within the scope equivalent to the
claims belong to the present disclosure.
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What is claimed is:

1. An organic light-emitting display device comprising:

a display panel having a transmission area through which

external light passes, and a non-transmission area hav-
ing transmittance lower than that of the transmission
area;

a data driver supplying a data signal to the display panel,

a gate driver supplying a gate signal to the display panel;

a timing controller controlling the data driver and the gate

driver; and

a sensor package module disposed on a rear surface of the

display panel and disposed to correspond to the trans-
mission area,

wherein the number of conductive films stacked in the

transmission area is smaller than that of conductive
films stacked in the non-transmission area.

2. The organic light-emitting display device according to
claim 1, wherein the sensor package module comprises:

a light emitter corresponding to the transmission area to

emit infrared radiation;

an infrared sensor corresponding to the transmission area

to receive the infrared radiation emitted by the light
emitter; and

a proximity sensor corresponding to the transmission area

and receiving visible light.
3. The organic light-emitting display device according to
claim 1, wherein the display panel comprises:
a substrate;
an element layer disposed on the substrate and including
a transistor having some of the conductive films; and

a light-emitting layer disposed on the element layer to
emit light by receiving a driving current from the
element layer,

wherein the light-emitting layer includes a light-emitting

element having an anode electrode and a cathode
electrode stacked in the conductive films.

4. The organic light-emitting display device according to
claim 3, wherein the transmission area is an area among the
conductive films, on which at least the cathode electrode is
not deposited.

5. The organic light-emitting display device according to
claim 1, wherein the display panel includes a plurality of
gate lines arranged in a first direction and a plurality of data
lines arranged in a second direction different from the first
direction, wherein at least one of the gate lines and the data
lines is not disposed in the conductive films in the trans-
mission area.

6. The organic light-emitting display device according to
claim 5, wherein a portion of the non-transmission area is
disposed in the second direction of the transmission area.

7. The organic light-emitting display device according to
claim 5, wherein the at least one of the gate line and the data
line, or a combination thereof, bypasses the transmission
area.

8. The organic light-emitting display device according to
claim 1, wherein the display panel comprises:

a substrate;

an active area including a plurality of pixels arrayed on

the substrate; and

a bezel area disposed around the active area,

wherein the transmission area is disposed in an area of the

active area.

9. The organic light-emitting display device according to
claim 1, further comprising a touch sensor having a plurality
of touch electrodes is disposed on the display panel to detect
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a touch, wherein some of the touch electrodes disposed in
the transmission area have a shape corresponding to that of
the transmission area.

10. The organic light-emitting display device according to
claim 3, wherein the display panel further comprises an
encapsulation layer encapsulating the light-emitting layer,

wherein the encapsulating layer includes a first inorganic

film, an organic film. and a second inorganic film,
stacked on each other, in the non-transmission area, and
the encapsulation layer includes the organic film in the
transmission area.

11. An organic light-emitting display device comprising:

a display panel where a transmission area and a non-

transmission area are defined, wherein the display
panel comprises a plurality of gate lines arranged in a
first direction and a plurality of data lines arranged in
a second direction different from the first direction, and
at least one of the gate lines and the data lines bypasses
the transmission area;

a data driver supplying a data signal to the display panel;

a gate driver supplying a gate signal to the display panel,

a timing controller controlling the data driver and the gate

driver; and

a sensor package module disposed on a rear surface of the

display panel and disposed to correspond to the trans-
mission area,

12. The organic light-emitting display device according to
claim 11, wherein the sensor package module comprising:

a light emitter corresponding to the transmission area to

emit infrared radiation;

an infrared sensor corresponding to the transmission area

to receive the infrared radiation emitted by the light
emitter; and

a proximity sensor corresponding to the transmission area

and receiving visible light.

13. The organic light-emitting display device according to
claim 1, wherein the display panel further comprises:

a substrate;

an element layer disposed on the substrate and including

a transistor having conductive films; and
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a light-emitting layer disposed on the element layer to
emit light by receiving a driving current from the
element layer,

wherein the light-emitting layer includes a light-emitting
element having an anode electrode and a cathode
electrode stacked in the conductive films.

14. The organic light-emitting display device according to
claim 13, wherein the transmission area is an area among the
conductive films, on which at least the cathode electrode is
not deposited.

15. The organic light-emitting display device according to
claim 11, wherein a portion of the non-transmission area is
disposed in the second direction of the transmission area.

16. The organic light-emitting display device according to
claim 11, wherein the display panel comprises:

a substrate;

an active area including a plurality of pixels arrayed on
the substrate; and

a bezel area disposed around the active area,

wherein the transmission area is disposed in an area of the

active area.

17. The organic light-emitting display device according to
claim 11, further comprising a touch sensor having a plu-
rality of touch electrodes is disposed on the display panel to
detect a touch, wherein some of the touch electrodes dis-
posed in the transmission area have a shape corresponding
to that of the transmission area.

18. The organic light-emitting display device according to
claim 13, wherein the display panel further comprises an
encapsulation layer encapsulating the light-emitting layer.

19. The organic light-emitting display device according to
claim 18, wherein the encapsulating layer includes a first
inorganic film, an organic film, and a second inorganic film,
stacked on each other in the non-transmission area.

20. The organic light-emitting display device according to
claim 18, wherein the encapsulation layer includes the
organic film in the transmission area.
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