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(54) Pixel structure of organic electroluminescence device

(57) A pixel structure of an organic electrolumines-
cence device includes a scan line, and a data line, a bias
line and a readout line on a substrate, a first switch device,
a capacitor, a driving device, an organic light emitting
device, a second switch device and a photo sensor de-
vice. The first switch device is electrically connected to
the scan line and the data line. The capacitor is electri-

cally connected to the first switch device and the bias
line. The driving device is electrically connected to the
first switch device, the capacitor and the bias line. The
organic light emitting device is electrically connected to
the driving device. The second switch device is electri-
cally connected to the scan line and the readout line. The
photo sensor device is electrically connected to the sec-
ond switch device and the bias line.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a pixel struc-
ture. More particularly, the present invention relates to a
pixel structure of an organic electroluminescence device.

Description of Related Art

[0002] As an emissive device, the organic electrolumi-
nescence device has the advantages of no view angle
limit, low fabrication cost, high response speed (about
more than one hundred times faster than the response
speed of the liquid crystal), power saving, adaptability to
direct current driving in portable devices, broad operating
temperature range, light weight, as well as providing min-
iature and low-profile design Therefore, the organic elec-
troluminescence device has a great development poten-
tial and is expected to be the next generation of flat panel
display.
[0003] In addition, the electronic products such as mo-
bile phones, handheld personal computers (PCs), per-
sonal digital assistants (PDAs) and smart phones have
pervaded everywhere in our daily life. To meet current
demands on portable, compact, and user-friendly infor-
mation technology (IT) products, touch sensing display
panels have been introduced as input devices in replace-
ment of conventional keyboards or mice. Among the
touch sensing display panels, a touch sensing display
panel capable of performing both a touch function and a
display function is one of the most popular products at
present.
[0004] Therefore, the organic electroluminescence de-
vice having the touch sensing function is developed.

SUMMARY OF THE INVENTION

[0005] Accordingly, the present invention is directed to
a pixel structure of an organic electroluminescence de-
vice having the touch sensing function.
[0006] A pixel structure of an organic electrolumines-
cence device includes a scan line, and a data line, a bias
line and a readout line on a substrate, a first switch device,
a capacitor, a driving device, an organic light emitting
device, a second switch device and a photo sensor de-
vice is provided. The first switch device is electrically con-
nected to the scan line and the data line. The capacitor
is electrically connected to the first switch device and the
bias line. The driving device is electrically connected to
the first switch device, the capacitor and the bias line.
The organic light emitting device is electrically connected
to the driving device. The second switch device is elec-
trically connected to the scan line and the readout line.
The photo sensor device is electrically connected to the
second switch device and the bias line.

[0007] A pixel structure of an organic electrolumines-
cence device includes a substrate, a first conductive lay-
er, a first insulating layer, a semiconductor layer, a sec-
ond conductive layer, a second insulating layer, a third
conductive layer, an organic light emitting layer and an
upper electrode. The first conductive layer is disposed
on the substrate and comprises a first gate, a second
gate, a third gate and a first electrode. The first insulating
layer covers the first conductive layer. The semiconduc-
tor layer is disposed on the first insulating layer and com-
prises a first channel, a second channel, a third channel
and a fourth channel. The second conductive layer is
disposed on the semiconductor layer and comprises a
first source, a first drain, a second source, a second drain,
a third source, a third drain, a fourth source, a fourth drain
and a second electrode. The first gate, the first channel,
the first source and the first drain form a first switch de-
vice. The second gate, the second channel, the second
source and the second drain form a driving device. The
third gate, the third channel, the third source and the third
drain form a second switch device. The first electrode
and the second electrode form a capacitor. The second
insulating layer covers the second conductive layer. The
third conductive layer is disposed on the second insulat-
ing layer and comprises a fourth gate and a bottom elec-
trode. The fourth gate, the fourth channel, the fourth
source and the fourth drain form a photo sensor device.
The bottom electrode is electrically connected to the sec-
ond drain. The third insulating layer is disposed on the
third conductive layer and exposes the bottom electrode.
The organic light emitting layer is disposed on the ex-
posed bottom electrode. The upper electrode is disposed
on the organic light emitting layer.
[0008] A pixel structure of an organic electrolumines-
cence device includes a substrate, a first conductive lay-
er, a first insulating layer, a semiconductor layer, a sec-
ond conductive layer, a second insulating layer, a bottom
electrode, an organic light emitting layer and an upper
electrode. The first conductive layer is disposed on the
substrate and comprises a first gate, a second gate, a
third gate, a fourth gate and a first electrode. The first
insulating layer covers the first conductive layer. The
semiconductor layer is disposed on the first insulating
layer and comprises a first channel, a second channel,
a third channel and a fourth channel. The second con-
ductive layer is disposed on the semiconductor layer and
comprises a first source, a first drain, a second source,
a second drain, a third source, a third drain, a fourth
source, a fourth drain and a second electrode. The first
gate, the first channel, the first source and the first drain
form a first switch device. The second gate, the second
channel, the second source and the second drain form
a driving device. The third gate, the third channel, the
third source and the third drain form a second switch
device. The fourth gate, the fourth channel, the fourth
source and the fourth drain form a photo sensor device.
The first electrode and the second electrode form a ca-
pacitor. The second insulating layer covers the second
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conductive layer. The bottom electrode is disposed on
the second insulating layer and electrically connected to
the second drain. The third insulating layer is disposed
on the second insulating layer and exposes the bottom
electrode. The organic light emitting layer is disposed on
the exposed bottom electrode. The upper electrode is
disposed on the organic light emitting layer.
[0009] In light of the foregoing, the pixel structure has
the organic light emitting device and the photo sensor
device therein, and thus the organic electroluminescence
device has the touch sensing function.
[0010] In order to make the aforementioned and other
features and advantages of the present invention more
comprehensible, several embodiments accompanied
with figures are described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings constituting a part
of this specification are incorporated herein to provide a
further understanding of the invention. Here, the draw-
ings illustrate embodiments of the invention and, together
with the description, serve to explain the principles of the
invention.
[0012] FIG. 1 shows an equivalent circuitry of a pixel
structure according to an embodiment of the present in-
vention.
[0013] FIG. 2 is a cross-sectional view of a pixel struc-
ture according to an embodiment of the present inven-
tion.
[0014] FIG. 3 is a diagram showing a top view of a pixel
structure according to an embodiment of the present in-
vention.
[0015] FIG. 4 and FIG. 5 are equivalent circuitry dia-
grams of a pixel structure according to other embodi-
ments of the present invention.
[0016] FIG. 6 is a diagram showing a top view of a pixel
structure according to another embodiment of the
present invention.
[0017] FIG. 7 is a cross-sectional view of a pixel struc-
ture according to another embodiment of the present in-
vention.
[0018] FIGs. 8-11 are cross-sectional views of a pixel
structure according to several embodiments of the
present invention.
[0019] FIGs. 12-13 are diagrams showing a top view
of a pixel structure according to embodiments of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0020] FIG. 1 shows an equivalent circuitry of a pixel
structure according to an embodiment of the present in-
vention. Referring to FIG. 1, the pixel structure includes
a scan line SL, a data line DL, a first bias line BL1, a
second bias line BL2, a readout line RL, a first switch
device T1, a capacitor C, a driving device T2, an organic
light emitting device O, a second switch device T3 and

a photo sensor device T4. The first switch device T1 is
electrically connected to the scan line SL and the data
line DL. The capacitor C is electrically connected to the
first switch device T1 and the first bias line BL1. The
driving device T2 is electrically connected to the first
switch device T1, the capacitor C and the first bias line
BL1. The organic light emitting device O is electrically
connected to the driving device T2. The second switch
device T3 is electrically connected to the scan line SL
and the readout line RL. The photo sensor device T4 is
electrically connected to the second switch device T3
and the second bias line BL2.
[0021] The first switch device T1, the driving device
T2, the second switch device T3 and the photo sensor
device T4 may respectively be a bottom gate thin film
transistor or a bottom gate thin film transistor. The first
switch device T1, the driving device T2, the second switch
device T3 and the photo sensor device T4 may also re-
spectively be an amorphous thin film transistor or low
temperature poly-silicon (LTPS) thin film transistor. The
organic light emitting device O may be a bottom emission
organic light emitting device, a top emission organic light
emitting device or a dual emission organic light emitting
device. In order to clearly illustrate the pixel structure of
the invention, a pixel structure with the organic light emit-
ting device O (bottom emission), the first switch device
T1 (bottom gate thin film transistor), the driving device
T2 (bottom gate thin film transistor), the second switch
device T3 (bottom gate thin film transistor) and the photo
sensor device T4 (top gate thin film transistor) is de-
scribed, but it does not limit the present invention.
[0022] FIG. 2 is a cross-sectional view of a pixel struc-
ture according to an embodiment of the present inven-
tion. FIG. 3 is a diagram showing a top view of a pixel
structure according to an embodiment of the present in-
vention, and the organic light emitting layer and the upper
electrode layer of the pixel structure is not shown for il-
lustration. Referring to FIG. 1, FIG. 2 and FIG. 3, the pixel
structure includes a substrate 100, a first conductive layer
M1, a first insulating layer 102, a semiconductor layer
CH, a second conductive layer M2, a second insulating
layer 104, a third conductive layer M3, an organic light
emitting layer 130 and an upper electrode 140.
[0023] The substrate 100 may be a rigid substrate,
such as a glass substrate or a silicon substrate, or a flex-
ible substrate, such as a polymer substrate or a plastic
substrate.
[0024] The first conductive layer M1 is disposed on the
substrate 100 and comprises a first gate G1, a second
gate G2, a third gate G3 and a first electrode E1. The
first conductive layer M1 comprises a metallic material
or other suitable conductive materials. According to the
embodiment, the first conductive layer M1 further com-
prises a scan line SL (shown in FIG. 1) electrically con-
nected to the first gate G1.
[0025] The first insulating layer 102 covers the first con-
ductive layer M1. The first insulating layer 102 comprises
an inorganic insulating material, such as silicon oxide,
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silicon nitride or silicon oxynitride, or an organic insulating
material.
[0026] The semiconductor layer CH is disposed on the
first insulating layer 102 and comprises a first channel
CH1 above the first gate G1, a second channel CH2
above the second gate G2, a third channel CH3 above
the third gate G3 and a fourth channel CH4. According
to the embodiment, the first channel CH1 is disposed
directly above the first gate G1, the second channel CH2
is disposed directly above the second gate Gs, and the
third channel CH3 is disposed directly above the third
gate G3. In addition, the semiconductor layer CH com-
prises amorphous silicon, poly-silicon, micro-crystal sili-
con or other suitable semiconductor materials.
[0027] The second conductive layer M2 is disposed on
the semiconductor layer CH and comprises a first source
S1, a first drain D1, a second source S2, a second drain
D2, a third source S3, a third drain D3, a fourth source
S4, a fourth drain D4 and a second electrode E2. The
first source S1 and the first drain D1 are disposed on the
first channel CH1. The second source S2 and the second
drain D2 are disposed on the second channel CH2. The
third source S3 and the third drain D3 are disposed on
the third channel CH3. The fourth source S4 and the
fourth drain D4 are disposed on the fourth channel CH4.
The second electrode E2 is disposed above the first elec-
trode E1.
[0028] Accordingly, the first gate G1, the first channel
CH1, the first source S1 and the first drain D1 form a first
switch device T1. The second gate G2, the second chan-
nel CH2, the second source S2 and the second drain D2
form a driving device T2. The third gate G3, the third
channel CH3, the third source S3 and the third drain D3
form a second switch device T3. The first electrode E1
and the second electrode E2 form a capacitor C. In the
embodiment, the first drain D1 of the first switch device
T1 is electrically connected to the first electrode E1 of
the capacitor C and the second source S2 of the driving
device T2. The third drain D3 of the second switch device
T3 is electrically connected to the fourth source S4.
[0029] In addition, the second conductive layer M2 fur-
ther comprises a data line DL, a readout line RL and a
first bias line BL1. The data line DL is electrically con-
nected to the first source S1 of the first switch device T1.
The readout line RL is electrically connected to the third
source S3 of the second switch device T3. The first bias
line BL1 is electrically connected to the second electrode
E2 of the capacitor C and the second source S2 of the
driving device T2. The data line DL, the readout line RL
and the first bias line BL1 are disposed crossing over the
scan line SL. In the embodiment, the data line DL, the
readout line RL and the first bias line BL1 are parallel to
one another. In other words, an extending direction of
the data line DL, the readout line RL and the first bias
line BL1 is not parallel to an extending direction of the
scan line SL. In the embodiment, the extending direction
of the data line DL, the readout line RL and the first bias
line BL1 is perpendicular to the extending direction of the

scan line SL, but it does not limit the present invention.
[0030] In addition, as shown in FIG. 3, the readout line
RL is disposed between the first bias line BL1 and the
photo sensor device T4 (and the second switch device
T3). In other words, the photo sensor device T4 (the sec-
ond switch device T3) is disposed between the readout
line RL and a next data line (not shown) of a next pixel
structure.
[0031] The second insulating layer 104 covers the sec-
ond conductive layer M2. The second insulating layer
104 comprises an inorganic insulating material, such as
silicon oxide, silicon nitride or silicon oxynitride, or an
organic insulating material.
[0032] The third conductive layer M3 is disposed on
the second insulating layer 106 and comprises a fourth
gate G4 and a bottom electrode 120. The fourth gate G4
is disposed above the fourth channel CH4, and the fourth
gate G4 is electrically connected to the fourth drain D4.
The fourth gate G4, the fourth channel CH4, the fourth
source S4 and the fourth drain D4 form a photo sensor
device T4. The bottom electrode 120 is electrically con-
nected to the second drain D2 of the driving device T2
through the contact via V1 formed in the second insulat-
ing layer 104.
[0033] In the embodiment, the third conductive layer
M3 further comprises a connecting pattern 122 to elec-
trically connect the first drain D1 of the first switch device
T1 and the first electrode E1 of the capacitor C. For detail,
the connecting pattern 122 is disposed on the second
insulating layer 104 and a contact via V2 and a contact
via V3 are formed in the second insulating layer 104. The
first drain D1 of the first switch device T1 and the first
electrode E1 of the capacitor C are electrically connected
to each other through the connecting pattern 122, the
contact via V2 and the contact via V3.
[0034] In addition, the third conductive layer M3 further
comprises a second bias line BL2 electrically connected
to the fourth gate G4 and the fourth drain D4 (as shown
in FIG. 1 and FIG. 3). The second bias line BL2 is dis-
posed crossing over the data line DL, the readout line
RL and the first bias line BL1. In the embodiment, the
second bias line BL2 is parallel to the scan line SL and
is perpendicular to the data line DL, the readout line RL
and the first bias line BL1.
[0035] The third conductive layer M3 is a transparent
conductive layer comprising Indium Tin Oxide (ITO) or
Indium Zinc Oxide (IZO), for example. Since the third
conductive layer M3 is a transparent conductive layer,
the bottom electrode 120 is a transparent electrode.
[0036] The third insulating layer 106 is disposed on the
third conductive layer M3 and exposes the bottom elec-
trode 120. The third insulating layer 106 comprises an
inorganic insulating material, such as silicon oxide, sili-
con nitride or silicon oxynitride, or an organic insulating
material.
[0037] The organic light emitting layer 130 is disposed
on the exposed bottom electrode 120. The organic light
emitting layer 130 may comprise a red organic light emit-

5 6 



EP 2 624 245 A2

5

5

10

15

20

25

30

35

40

45

50

55

ting material, a green organic light emitting material or a
blue organic light emitting material. The organic light
emitting layer 130 may also comprise an electron injec-
tion layer, an electron transport layer, a hole injection
layer, a hole transport layer or a combination thereof. In
some examples of the present invention, the touch sens-
ing light source (not shown) can be designed within the
organic light emitting layer 130, or formed in an inde-
pendent layer. The wavelength of the touch sensing light
is different from the one of the visible organic light emitting
material, for example, it may be an infrared or other in-
visible light.
[0038] The upper electrode 140 is disposed on the or-
ganic light emitting layer 120, and the upper electrode
140, the organic light emitting layer 120 and the bottom
electrode 130 form an organic light emitting device O.
The upper electrode 140 comprises a reflective electrode
material or a transparent electrode material. If the upper
electrode 140 is a reflective electrode, the light L emitted
from the organic light emitting layer 130 may pass though
the bottom electrode 120 and the substrate 100, such
that the organic light emitting device O is a bottom emis-
sion organic light emitting device. If the upper electrode
140 is a transparent electrode, the light emitted from the
organic light emitting layer 130 may pass though the bot-
tom electrode 120 and the substrate 100 and also pass
through the upper electrode 140, such that the organic
light emitting device O is a dual emission organic light
emitting device.
[0039] Accordingly, the first switch device T1, the driv-
ing device T2 and the organic light emitting device O are
controlled by the scan line SL, the data line DL and the
first bias line BL1, such that the pixel structure may be
driven to emit the light L or not. In addition, the second
switch device T3 and the photo sensor device T4 are
electrically connected to the readout line RL and the sec-
ond bias line BL2. When a photo sensing signal from the
bottom of the pixel structure passes through the substrate
100, it may be sensed or received by the photo sensor
device T4 and transmitted to the readout line RL, such
that the pixel structure has the touch sensing function.
[0040] It is noted that in the embodiment of FIG. 2,
since the organic light emitting device O is a bottom emis-
sion organic light emitting device or a dual emission or-
ganic light emitting device, the light L emitted from the
organic light emitting device O may emit to the fourth
channel CH4 of the photo sensor device T4. In the em-
bodiment, the first conductive layer M1 may further com-
prise a light shielding pattern SH, such as a black matrix,
disposed under the photo sensor device T4. The light
shielding pattern SH disposed under the photo sensor
device T4 can shield the light L emitting into the fourth
channel CH4 (active layer) of the photo sensor device
T4, so as to prevent the light L from interfering the photo
sensing function of the photo sensor device T4. In the
embodiment, the light shielding pattern SH is disposed
corresponding to the fourth channel CH4 of the photo
sensor device T4 to only allow the collimation light of the

photo sensing signal from the external light source, such
as a light pen. Therefore, the photo sensing signal from
the bottom of the pixel structure and passing through the
substrate 100 can still be sensed or received by the fourth
channel CH4 of the photo sensor device T4.
[0041] FIG. 4 is equivalent circuitry diagram of a pixel
structure according to other embodiments of the present
invention. Referring to FIG. 4, the embodiment is similar
to the embodiment shown in FIG. 1. Thus, identical com-
ponents will be denoted with the same numerals and not
repeated herein. The difference between the embodi-
ment of FIG. 4 and the embodiment of FIG. 1 lies in that
the pixel structure of FIG. 4 has only one bias line BL1.
The bias line BL1 is disposed parallel to the data line DL
and the readout line RL. The second electrode E2 of the
capacitor C and the second source S2 of the driving de-
vice T2 are electrically connected the bias line BL1, and
the fourth gate G4 and the fourth drain D4 are also elec-
trically connected to the bias line BL 1.
[0042] FIG. 5 is equivalent circuitry diagram of a pixel
structure according to other embodiments of the present
invention. Referring to FIG. 5, the embodiment is similar
to the embodiment shown in FIG. 1. Thus, identical com-
ponents will be denoted with the same numerals and not
repeated herein. The difference between the embodi-
ment of FIG. 5 and the embodiment of FIG. 1 lies in that
the pixel structure of FIG. 5 has only one bias line BL2.
The bias line BL2 is disposed parallel to the scan line SL.
The second electrode E2 of the capacitor C and the sec-
ond source S2 of the driving device T2 are electrically
connected the bias line BL2, and the fourth gate G4 and
the fourth drain D4 are also electrically connected to the
bias line BL2.
[0043] FIG. 6 is a diagram showing a top view of a pixel
structure according to another embodiment of the
present invention. Referring to FIG. 6, the embodiment
is similar to the embodiment shown in FIG. 3. Thus, iden-
tical components will be denoted with the same numerals
and not repeated herein. The difference between the em-
bodiment of FIG. 6 and the embodiment of FIG. 3 lies in
that the photo sensor device T4 (and the second switch
device T3) is disposed between the first bias line BL1
and the readout line RL.
[0044] FIG. 7 is a cross-sectional view of a pixel struc-
ture according to another embodiment of the present in-
vention. Referring to FIG. 7, the embodiment is similar
to the embodiment shown in FIG. 2. Thus, identical com-
ponents will be denoted with the same numerals and not
repeated herein. Referring to FIG. 7, the organic light
emitting device O is a top emission organic light emitting
device (or dual emission organic light emitting device)
and the photo sensor device T4 is a bottom gate thin film
transistor.
[0045] For detail, the upper electrode 140 of the organ-
ic light emitting device O comprises a transparent elec-
trode material, such as Indium Tin Oxide (ITO) or Indium
Zinc Oxide (IZO), and the bottom electrode 120 compris-
es a reflective electrode material or a transparent elec-
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trode material. If the bottom electrode 120 is a reflective
electrode, the light L emitted from the organic light emit-
ting layer 130 may pass though the upper electrode 140,
such that the organic light emitting device O is a top emis-
sion organic light emitting device. If the bottom electrode
120 is a transparent electrode, the light emitted from the
organic light emitting layer 130 may pass though the up-
per electrode 140 and also pass through the bottom elec-
trode 120 and the substrate 100, such that the organic
light emitting device O is a dual emission organic light
emitting device.
[0046] In addition, the photo sensor device T4 is a bot-
tom gate thin film transistor structure. That is, the fourth
gate G4 is a part of the first conductive layer M1 on the
substrate 100, the fourth channel CH4 is disposed above
the fourth gate G4, and the fourth source S4 and the
fourth drain D4 are disposed on the fourth channel CH4.
Since the fourth gate G4 belongs to the first conductive
layer M1, the bias line electrically connected to fourth
gate G4 and the fourth drain D4 may also belong to the
first conductive layer M1. When a photo sensing signal
from the top of the pixel structure passes through the
upper electrode 140 and the third insulating layer 106, it
is sensed or received by the fourth channel CH4 of the
photo sensor device T4. In the embodiment, the light
shielding pattern can be omitted because the fourth gate
G4 is disposed under the fourth channel CH4 to shield
the light L from the organic light emitting layer 130.
[0047] FIGs. 8-11 are cross-sectional views of a pixel
structure according to several embodiments of the
present invention. As shown in FIG. 8, the embodiment
is similar to the embodiment shown in FIG. 2. Thus, iden-
tical components will be denoted with the same numerals
and not repeated herein. The difference between the em-
bodiment of FIG. 8 and the embodiment of FIG. 2 lies in
that the light shielding pattern B is disposed on an outer
surface of the substrate 100. For detail, the light shielding
pattern B is disposed on the outer surface of the substrate
100 under the photo sensor device T4. The light shielding
pattern B may be a color filter pattern or a black resin,
for example. The light shielding pattern B is used to allow
the specific wavelength to pass through, and enhance
the sensing sensitivity of the photo sensor device T4.
[0048] As shown in FIG. 9, the embodiment is similar
to the embodiment shown in FIG. 8. Thus, identical com-
ponents will be denoted with the same numerals and not
repeated herein. The difference between the embodi-
ment of FIG. 9 and the embodiment of FIG. 8 lies in that
the light shielding pattern B is disposed on an inner sur-
face of the substrate 100. For detail, the light shielding
pattern B is disposed between the substrate 100 and the
photo sensor device T4. The light shielding pattern B may
be a color filter pattern, and shield the photo sensor de-
vice T4 from reflected light coming from the surrounding
and the light L of the organic light emitting device O, to
allow the specific wavelength to pass through and block
the interference of the reflected light.
[0049] As shown in FIG. 10, the embodiment is similar

to the embodiment shown in FIG. 9. Thus, identical com-
ponents will be denoted with the same numerals and not
repeated herein. It is noted that the organic light emitting
device O comprises the touching sensing light source,
such as infrared or other invisible light, except for the
trichromatic light emitting diodes, and the difference be-
tween the embodiment of FIG. 10 and the embodiment
of FIG. 9 lies in that the light shielding pattern B is dis-
posed on the photo sensor device T4. For detail, the light
shielding pattern B covers the gate G4 of the photo sen-
sor device T4. The light shielding pattern B, may be a
black resin, and shield the photo sensor device T4 from
reflected light L of the organic light emitting device O
composed of the trichromatic light and the invisible light.
[0050] As shown in FIG. 11, the embodiment is similar
to the embodiment shown in FIG. 10. Thus, identical com-
ponents will be denoted with the same numerals and not
repeated herein. The difference between the embodi-
ment of FIG. 11 and the embodiment of FIG. 10 lies in
that the light shielding pattern B is disposed on the inner
surface of the substrate 100 and on the photo sensor
device T4. For detail, the light shielding pattern B is dis-
posed between the substrate 100 and the photo sensor
device T4 and covers the gate G4 of the photo sensor
device T4. The light shielding pattern B may shield the
photo sensor device T4 from reflected light coming from
the surrounding and the light L of the organic light emitting
device O.
[0051] FIGs. 12-13 are diagrams showing a top view
of a pixel structure according to embodiments of the
present invention. The light shielding pattern B shown in
FIG. 8, 9, 10 or 11 is disposed corresponding to the photo
sensor device T4, as shown in FIG. 12 and FIG. 13.
Namely, the light shielding pattern B mainly covers the
photo sensor device T4 and exposes other components
of the pixel structure.
[0052] In light of the foregoing, since the pixel structure
has the organic light emitting device and the photo sensor
device therein, the organic electroluminescence device
has the touch sensing function. In addition, the manufac-
turing process of the touch sensing elements (comprising
the photo sensor device, the second switch device, the
readout line and the bias line) can be compliant with the
manufacturing process of the organic light emitting ele-
ments (comprising the first switch device, the driving de-
vice, the organic light emitting device, the scan line and
the data line), and therefore additional processes for the
pixel structure are not required.

Claims

1. A pixel structure of an organic electroluminescence
device, comprising:

a scan line (SL), a data line (DL), a bias line
(BL1, BL2) and a readout line (RL), on a sub-
strate (100);
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a first switch device (T1), electrically connected
to the scan line (SL) and the data line (DL);
a capacitor (C), electrically connected to the first
switch device (T1) and the bias line (BL1);
a driving device (T2), electrically connected to
the first switch device (T1), the capacitor (C) and
the bias line (BL1);
an organic light emitting device (O), electrically
connected to the driving device (T2);
a second switch device (T3), electrically con-
nected to the scan line (SL) and the readout line
(RL); and
a photo sensor device (T4), electrically connect-
ed to the second switch device (T3) and the bias
line (BL2).

2. The pixel structure as claimed in claim 1, wherein
the bias line comprises:

a first bias line (BL1), disposed parallel to the
data line (DL) and electrically connected to the
capacitor (C) and the driving device (T2); and
a second bias line (BL2) disposed parallel to the
scan line (SL) and electrically connected to the
photo sensor device (T4).

3. The pixel structure as claimed in claim 2, wherein
the photo sensor device (T4) is disposed between
the first bias line (BL1) and the readout line (RL).

4. The pixel structure as claimed in claim 2, wherein
the readout line (RL) is disposed between the first
bias line (BL1) and the photo sensor device (T4).

5. The pixel structure as claimed in claim 1, wherein
the bias line (BL1) is disposed parallel to the data
line (DL) and electrically connected to the capacitor
(C), the driving device (T2) and the photo sensor
device (T4).

6. The pixel structure as claimed in claim 1, wherein
the bias line (BL2) is disposed parallel to the scan
line (SL) and electrically connected to the capacitor
(C), the driving device (T2) and the photo sensor
device (T4).

7. The pixel structure as claimed in claim 1, wherein
the organic light emitting device (O) is a bottom emis-
sion organic light emitting device, and the photo sen-
sor device (T4) is a top gate thin film transistor.

8. The pixel structure as claimed in claim 7, further com-
prising a light shielding pattern (SH, B), covering the
photo sensor device (T4).

9. The pixel structure as claimed in claim 8, wherein
the light shielding pattern (B) is disposed on an outer
surface of the substrate (100), between the substrate

(100) and the photo sensor device (T4), on the photo
sensor device (T4), or a combination thereof.

10. The pixel structure as claimed in claim 1, wherein
the organic light emitting device (O) is a top emission
organic light emitting device, and the photo sensor
device (T4) is a bottom gate thin film transistor.

11. The pixel structure as claimed in claim 1, wherein
the first switch device (T1), the driving device (T2)
and the second switch device (T3) are respectively
a bottom gate thin film transistor.

12. The pixel structure as claimed in claim 1, wherein
the organic light emitting device (O) is a bottom emis-
sion organic light emitting device, and the photo sen-
sor device (T4) is a bottom gate thin film transistor.

13. A pixel structure of an organic electroluminescence
device, comprising:

a substrate (100);
a first conductive layer (M1), disposed on the
substrate (100) and comprising a first gate (G1),
a second gate (G2), a third gate (G3) and a first
electrode (E1);
a first insulating layer (102), covering the first
conductive layer (M1);
a semiconductor layer (CH), disposed on the
first insulating layer (102) and comprising a first
channel (CH1), a second channel (CH2), a third
channel (CH3) and a fourth channel (CH4);
a second conductive layer (M2), disposed on
the semiconductor layer (CH) and comprising a
first source (S1), a first drain (D1), a second
source (S2), a second drain (D2), a third source
(S3), a third drain (D3), a fourth source (S4), a
fourth drain (D4) and a second electrode (E2),
wherein the first gate (G1), the first channel
(CH1), the first source (S1) and the first drain
(D1) form a first switch device (T1), the second
gate (G2), the second channel (CH2), the sec-
ond source (S2) and the second drain (D2) form
a driving device (T2), the third gate (G3), the
third channel (CH3), the third source (S3) and
the third drain (D3) form a second switch device
(T3), and the first electrode (E1) and the second
electrode (E2) form a capacitor (C);
a second insulating layer (104), covering the
second conductive layer (M2);
a third conductive layer (M3), disposed on the
second insulating layer (104) and comprising a
fourth gate (G4) and a bottom electrode (120),
the fourth gate (G4), the fourth channel (CH4),
the fourth source (S4) and the fourth drain (D4)
form a photo sensor device (T4), and the bottom
electrode (120) is electrically connected to the
second drain (D2) of the driving device (T2);
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a third insulating layer (106), disposed on the
third conductive layer (M3) and exposing the
bottom electrode (120);
an organic light emitting layer (130), disposed
on the bottom electrode (120);
and
an upper electrode (140), disposed on the or-
ganic light emitting layer (130).

14. The pixel structure as claimed in claim 13, wherein
the bottom electrode (120) comprises a transparent
electrode material.

15. The pixel structure as claimed in claim 13, wherein
the upper electrode (140) comprises a reflective
electrode material or a transparent electrode mate-
rial.

16. The pixel structure as claimed in claim 13, wherein
the first conductive layer (M1) further comprises a
scan line (SL) and a light shielding pattern (SH), the
scan line (SL) is electrically connected to the first
gate (G1), and the light shielding pattern (SH) is dis-
posed under the fourth channel (CH4).

17. The pixel structure as claimed in claim 13, wherein
the second conductive layer (M2) further comprises
a data line (DL), a readout line (RL) and a bias line
(BL1), the data line (DL) is electrically connected to
the first source (S1), the readout line (RL) is electri-
cally connected to the third source (S3), and the bias
line (BL1) is electrically connected to the second
electrode (E2) and the second source (S2).

18. The pixel structure as claimed in claim 13, wherein
the third conductive layer (M3) further comprises a
bias line (BL2) electrically connected to the fourth
gate (G4) and the fourth drain (D4).

19. The pixel structure as claimed in claim 13, further
comprising a light shielding pattern (B) disposed on
an outer surface of the substrate (100), between the
substrate (100) and the photo sensor device (T4),
on the photo sensor device (T4), or a combination
thereof.

20. A pixel structure of an organic electroluminescence
device, comprising:

a substrate (100);
a first conductive layer (M1), disposed on the
substrate (100) and comprising a first gate (G1),
a second gate (G2), a third gate (G3), a fourth
gate (G4) and a first electrode (E1);
a first insulating layer (102), covering the first
conductive layer (M1);
a semiconductor layer (CH), disposed on the
first insulating layer (102) and comprising a first

channel (CH1), a second channel (CH2), a third
channel (CH3) and a fourth channel (CH4);
a second conductive layer (M2), disposed on
the semiconductor layer (CH) and comprising a
first source (S1), a first drain (D1), a second
source (S2), a second drain (D2), a third source
(S3), a third drain (D3), a fourth source (S4), a
fourth drain (D4) and a second electrode (E2),
wherein the first gate (G1), the first channel
(CH1), the first source (S1) and the first drain
(D1) form a first switch device (T1), the second
gate (G2), the second channel (CH2), the sec-
ond source (S2) and the second drain (D2) form
a driving device (T2), the third gate (G3), the
third channel (CH3), the third source (S3) and
the third drain (D3) form a second switch device
(T3), the fourth gate (G4), the fourth channel
(CH4), the fourth source (S4) and the fourth
drain (D4) form a photo sensor device (T4), and
the first electrode (E1) and the second electrode
(E2) form a capacitor (C);
a second insulating layer (104), covering the
second conductive layer (M2);
a bottom electrode (120), disposed on the sec-
ond insulating layer (104) and electrically con-
nected to the second drain (D2) of the driving
device (T2);
a third insulating layer (106), disposed on the
second insulating layer (104) and exposing the
bottom electrode (120);
an organic light emitting layer (130), disposed
on the exposed bottom electrode (120); and
an upper electrode (140), disposed on the or-
ganic light emitting layer (130).

21. The pixel structure as claimed in claim 20, wherein
the upper electrode (140) comprises a transparent
electrode material.

22. The pixel structure as claimed in claim 20, wherein
the bottom electrode (120) comprises a reflective
electrode material or a transparent electrode mate-
rial.

23. The pixel structure as claimed in claim 20, wherein
the first conductive layer (M1) further comprises a
scan line (SL) and a bias line (BL2), the scan line
(SL) is electrically connected to the first gate (G1),
and the bias line (BL2) is electrically connected to
fourth gate (G4) and the fourth drain (D4).

24. The pixel structure as claimed in claim 20, wherein
the second conductive layer (M2) further comprises
a data line (DL), a readout line (RL) and the bias line
(BL1), the data line (DL) is electrically connected to
the first source (S1), the readout line (RL) is electri-
cally connected to the third source (S3), and the bias
line (BL1) is electrically connected to the second
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electrode (E2) and the second source (S2).
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