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Abstract of Disclosure

An organic light emitting display (OLED) includes a voltage
adjustment unit for adjusting a preliminary control voltage according
to a second reference voltage, a couple unit for coupling a change
of the preliminary control voltage to adjust a control voltage, a
driving unit for providing a driving current and a driving voltage
according to the control voltage, a first reset unit for resetting
the driving voltage according to a first reference voltage, a second
reset unit for resetting the control voltage according to the driving
voltage, an organic light emitting diode for generating output light
according to the driving current, and an emission enable unit for
providing a control of furnishing the driving current to the organic
light emitting diode. Through the circuit operation of the reset units
and the voltage adjustment unit, occurrences of image retention
phenomenon and pixel brightness distortion on the OLED screen can

be avoided.
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Claims

What is claimed is:

1. An organic light emitting display, comprising:

data line for transmitting a data signal;

first scan line for transmitting a first scan signal;

second scan line for transmitting a second scan signal;

O 9 9 9

transmission line for transmitting an emission signal;

an input unit, electrically connected to the data line and the first
scan line, for outputting a preliminary control voltage
according to the data signal and the first scan signal;

a voltage adjustment unit, electrically connected to the
transmission line and the input unit, for adjusting the
preliminary control voltage according to the emission signal
and a second reference voltage;

a couple unit, electrically connected to the input unit and the
voltage adjustment unit, for adjusting a control voltage through
coupling a change of the preliminary control voltage;

a driving unit, electrically connected to the couple unit, for
providing a driving current and a driving voltage according to
the control voltage and a first power voltage;

a first reset unit, electrically connected to the driving unit and
the second scan line, for resetting the driving voltage
according to the second scan signal and a first reference
voltage;

a second reset unit, electrically connected to the driving unit,
the first reset unit and the first scan line, for resetting the
control voltage according to the first scan signal and the
driving voltage;

an organic light emitting diode for generating output light
according to the driving current; and

an emisgion enableunit, electrically connected to the transmission

line, the driving unit and the organic light emitting diode,

for providing a control of furnishing the driving current to
the organic light emitting diode according to the emission

signal.

Page 12 of 18
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2. The organic light emitting display of claim 1, wherein the input
unit comprises a first transistor, the first transistor having a
first end electrically connected to the data line, a gate end
electrically connected to the first scan line, and a second end
electrically connected to the voltage adjustment unit and the

couple unit.

3. The organic light emitting display of claim 2, wherein the first
transistor comprises a thin film transistor or a field effect

transistor.

4. The organic light emitting display of claim 1, wherein the driving
unit comprises a second transistor, the second transistor having
a first end for receiving the first power voltage, a gate end for
receiving the control voltage, and a second end for outputting the

driving current and the driving voltage.

5. The organic light emitting display of claim 4, wherein the second
transistor comprises a thin film transistor or a field effect

transistor.

6. The organic light emitting display of claim 1, wherein the couple
unit comprises a capacitor electrically connected between the input

unit and the driving unit.

7. The organic light emitting display of claim 1, wherein the first
reset unit comprises a third transistor, the third transistor
having a first end for receiving the first reference voltage, a
gate end electrically connected to the second scan line, and a
second end electrically connected to the driving unit, the second

reset unit and the emission enable unit.

8. The organic light emitting display of claim 7, wherein the third

transistor comprises a thin film transistor or a field effect

Page 13 of 18
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10.

11.

12.

13.

14.

15

transistor.

. The organic light emitting display of claim 1, wherein the second

reset unit comprises a fourth transistor, the fourth transistor
having a first end electrically connected to the driving unit, the
first reset unit and the emission enable unit, a gate end

electrically connected to the first scan line, and a second end

electrically connected to the couple unit and the driving unit.

The organic light emitting display of claim 9, wherein the fourth
transistor comprises a thin film transistor or a field effect

transistor.

The organic light emitting display of claim 1, wherein the voltage
adjustment unit comprises a fifth transistor, the fifth transistor
having a first end for receiving the second reference voltage, a
gate end electrically connected to the transmission line, and a
second end electrically connected to the input unit and the couple

unit.

The organic light emitting display of claim 11, wherein the fifth
transistor comprises a thin film transistor or a field effect

transistor.

The organic light emitting display of claim 11, wherein the second

reference voltage is the first power voltage.

The organic light emitting display of claim1l, wherein the emission
enable unit comprises a sixth transistor, the sixth transistor
having a first end electrically connected to the driving unit, the
first reset unit and the second reset unit, a gate end electrically
connected to the transmigsion line, and a second end electrically

connected to the organic light emitting diode.

. The organic light emitting display of claim 14, wherein the sixth
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transistor comprises a thin film transistor or a field effect

transistor.

16. The organic light emitting display of claim 1, wherein the organic
light emitting diode comprises an anode electrically connected to
the emigssion enable unit and a cathode for receiving a second power

voltage.

17. A driving method, comprising:
providing an organic light emitting display having threshold
voltage compensation mechanism, the organic light emitting
display comprising:
an input unit for outputting a preliminary control voltage

according to a data signal and a first scan signal;

A

voltage adjustment unit for adjusting the preliminary control
voltage according to an emisgion signal and a second

reference voltage;

j\

couple unit for adjusting a control voltage through coupling

a change of the preliminary control voltage;

j\)

driving unit for providing a driving current and a driving
voltage according to the control voltage and a power voltage;
a first reset unit for resetting the driving voltage according
to a second scan signal and a first reference voltage;
a second reset unit for resetting the control voltage according
to the first scan signal and the driving voltage;
an organic light emitting diode for generating output light
according to the driving current; and
an emission enable unit for providing a control of furnishing
the driving current to the organic light emitting diode
according to the emigsion signal;
providing the first scan signal with a first level to the input
unit and the second reset unit, providing the second scan signal
with the first level to the first reset unit, providing the
emission signal with a second level different from the first

level for disabling a voltage adjusting operation of the voltage
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adjustment unit and disabling a current furnishing operation
of the emigssion enable unit, and providing the data signal to
the input unit during a first interval;

the input unit outputting the preliminary control voltage according
to the data signal and the first scan signal during the first
interval;

the first reset unit resetting the driving voltage according to
the second scan signal and the first reference voltage during
the first interval;

the second reset unit resetting the control voltage according to
the first scan signal and the driving voltage during the first
interval;

switching the second scan signal from the first level to the second
level for disabling a resetting operation of the first reset
unit during a second interval following the first interval;

the second reset unit and the driving unit performing a threshold
voltage compensation operation on the control voltage according
to the first scan signal and the power voltage during the second
interval;

switching the first scan signal from the first level to the second
level for disabling a resetting operation of the second reset
unit and disabling an inputting operation of the input unit
during a third interval following the second interval;

switching the emission signal from the second level to the first
level during a fourth interval following the third interval;

the voltage adjustment unit adjusting the preliminary control
voltage according to the emission signal and the second
reference voltage during the fourth interval;

the couple unit adjusting the control voltage through coupling a
change of the preliminary control voltage during the fourth
interval;

the driving unit providing the driving current according to the
control voltage and the power voltage during the fourth
interval;

the emigsion enable unit furnishing the driving current to the
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organic light emitting diode according to the emission signal
during the fourth interval; and
the organic light emitting diode generating output light according

to the driving current during the fourth interval.

18. The driving method of claim 17, wherein the second level is greater

than the first level.

19. The driving method of claim 17, wherein the first level is greater

than the second level.

20. The driving method of claim 17, wherein the second reference

voltage is the power voltage.

21. The driving method of claim 17, wherein a length of the second

interval is greater than a length of the first interval.
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Title
ORGANIC LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE COMPENSATION
MECHANISM AND DRIVING METHOD THEREOF

Background

1. Technical Field

[0001] The disclosure relates to an organic light emitting display,
and more particularly, to an organic light emitting display having

threshold voltage compensation mechanism and driving method thereof.

2. Description of the Related Art

[0002] Because flat panel displays (FPDsg) have advantages of thin
appearance, low power consumption, and low radiation, various kinds

of flat panel displays have been developed and widely applied in a
variety of electronic products such as computer monitors, mobile
phones, personal digital assistants (PDAs), or flat panel televisions.
Among them, active matrix organic light emitting displays (AMOLEDS)

have gained more and more attention due to further advantages of

self-emitting light source, high brightness, high emission rate, high
contrast, fast reaction, wide viewing angle, and extensive range of

working temperature.

[0003] Fig. 1 is a structure diagram schematically showing a prior-art

active matrix organic light emitting display 100. As shown in Fig.

1, the active matrix organic light emitting display 100 comprises

a scandriving circuit 110, a data driving circuit 120, and a plurality
of pixel units 150. Each pixel unit 150 includes an input transistor

151, adriving transistor 152, a storage capacitor 153, and an organic

light emitting diode 154. The scan driving circuit 110 and the data
driving circuit 120 are utilized for providing plural scan signals

and plural data signals respectively. Each pixel unit 150 is employed
to control a driving current Id based on corresponding scan and data

signals, for controlling the light-emitting operation of one organic

light emitting diode 154 disposed therein. However, in the operation
of the active matrix organic light emitting display 100, the threshold

voltage of the driving transistor 152 has en effect on the driving
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current Id, and therefore the threshold voltage variation of the
driving transistors 152 in the pixel units 150 will cause pixel
brightness distortion on the OLED screen, thereby degrading display
quality. Besides, the voltage/current hysteresis effect of the
driving transistor 152 is likely to incur image retention phenomenon.
For instance, i1f two adjacent pixel units 150 are employed to
illustrate a white-color grey level and a black-color grey level
respectively in a first frame, and the control voltages Vctr of the
two pixel units 150 are both set to one and the same voltage
corresponding to a middle grey level between the white-color and
black-color grey levels in a second frame following the first frame,
the driving currents Id of the two pixel units 150 are then different
due to the aforementioned hysteresis effect, which results in edge

residual phenomenon.

Summary

[0004] In accordance with an embodiment, an organic light emitting
display having threshold voltage compensation mechanism is provided.
The organic light emitting display comprises a data line for
transmitting a data signal, a first scan line for transmitting a first
scan signal, a second scan line for transmitting a second scan signal,
a transmission line for transmitting an emission signal, an input
unit, a voltage adjustment unit, a couple unit, a driving unit, a
first reset unit, a second reset unit, an emission enable unit, and
an organic light emitting diode.

[0005] The input unit, electrically connected to the data line and
the first scan line, is utilized for outputting a preliminary control
voltage according to the data signal and the first scan signal. The
voltage adjustment unit, electrically connected to the transmission
line and the input unit, is put in use for adjusting the preliminary
control voltage according to the emission signal and a second
reference voltage. The couple unit, electrically connected to the
input unit and the voltage adjustment unit, is employed to adjust
a control voltage through coupling a change of the preliminary control

voltage. The driving unit, electrically connected to the couple unit,
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is used for providing a driving current and a driving voltage according
to the control voltage and a power voltage. The first reset unit,
electrically connected to the driving unit and the second scan line,
is utilized for resetting the driving voltage according to the second
gscan signal and a first reference voltage. The second reset unit,
electrically connected to the driving unit, the first reset unit and
the first scan line, is utilized for resetting the control voltage
according to the first scan signal and the driving voltage. The
emigsion enable unit, electrically connected to the transmission line,
the driving unit and the organic light emitting diode, is employed
to provide a control of furnishing the driving current to the organic
light emitting diode according to the emission signal. The organic
light emitting diode, electrically connected to the emission enable
unit, isutilized for generating output light according to the driving
current.

[0006] In accordance with the embodiment, a driving method for use
in the aforementioned organic light emitting display having threshold
voltage compensation mechanism is further provided. The driving
method comprises providing the first scan signal with a first level
to the input unit and the second reset unit, providing the second
scan signal with the first level to the first reset unit, providing
the emission signal with a second level different from the first level
for disabling a voltage adjusting operation of the voltage adjustment
unit and disabling a current furnishing operation of the emisgsion
enable unit, and providing the data signal to the input unit during
a first interval; the input unit outputting the preliminary control
voltage according to the data signal and the first scan signal during
the first interval; the first reset unit resetting the driving voltage
according to the second scan signal and the first reference voltage
during the first interval; the second reset unit resetting the control
voltage according to the first scan signal and the driving voltage
during the first interval; switching the second scan signal from the
first level to the second level for disabling a resetting operation
of the first reset unit during a second interval following the first

interval; the second reset unit and the driving unit performing a
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threshold voltage compensation operation on the control voltage
according to the first scan signal and the power voltage during the
second interval; switching the first scan signal from the first level
to the second level for disabling a resetting operation of the second
reset unit and disabling an inputting operation of the input unit
during a third interval following the second interval; switching the
emission signal from the second level to the first level during a
fourth interval following the third interval; the voltage adjustment
unit adjusting the preliminary control voltage according to the
emission signal and the second reference voltage during the fourth
interval; the couple unit adjusting the control voltage through
coupling a change of the preliminary control voltage during the fourth
interval; the driving unit providing the driving current according
to the control voltage and the power voltage during the fourth interval;
the emission enable unit furnishing the driving current to the organic
light emitting diode according to the emission signal during the
fourth interval; and the organic light emitting diode generating
output light according to the driving current during the fourth

interval.

[0007] These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred
embodiment that is illustrated in the various figures and drawings.
Brief Description of the Drawings

[0008] Fig. 1 is a structure diagram schematically showing a prior-art
active matrix organic light emitting display.

[0009] Fig. 2 is a structure diagram schematically showing an organic
light emitting display in accordance with a first embodiment.
[0010] Fig. 3 is a schematic diagram showing related signal waveforms
regarding the operation of the organic light emitting display
illustrated in Fig. 2 based on a preferred driving method, having
time along the abscissa.

[0011] Fig. 4 is a structure diagram schematically showing an organic

light emitting display in accordance with a second embodiment.
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Detailed Description

[0012] Hereinafter, preferred embodiments of the present invention
will be described in detail with reference to the accompanying
drawings. Here, it is to be noted that the present invention is not
limited thereto.

[0013] Fig. 2 is a structure diagram schematically showing an organic
light emitting display 200 in accordance with a first embodiment.
Ags shown in Fig. 2, the organic light emitting display 200 comprises
a plurality of first scan lines 201, a plurality of second scan lines
202, a plurality of transmission lines 203, a plurality of data lines
204, and a plurality of pixel units 210. The first scan lines 201
include a first scan line SL1 n for transmitting a first scan signal
SS1 n, the second scan lines 202 include a second scan line SL2 n
for transmitting a second scan signal SS2 n, the transmission lines
203 include a transmission line EL_n for transmitting an emission
signal EM n, the data lines 204 include a data line DL m for
transmitting a data signal SD _m, and the pixel units 210 include a
pixel unit PXn m for performing a light-emitting operation according
to the first scan signal SS1 n, the second scan signal SS2 n, the
emission signal EM_n and the data signal SD_m. The pixel unit PXn_m
includes an input unit 215, a voltage adjustment unit 220, a couple
unit 225, a driving unit 230, a first reset unit 235, a second reset
unit 240, an emission enable unit 250 and an organic light emitting
diode 260.

[0014] The input unit 215, electrically connected to the data line
DL m and the first scan line SL1 n, is utilized for outputting a
preliminary control voltage Vctr p according to the data signal SD m
and the first scan signal SS1 n. The voltage adjustment unit 220,
electrically connected to the transmission line EL n and the input
unit 215, is put in use for adjusting the preliminary control voltage
Vctr p according to the emission signal EM n and the first power
voltage Vdd. The couple unit 225, electrically connected to the input
unit 215 and the voltage adjustment unit 220, is employed to adjust

a control voltage Vctr through coupling a change of the preliminary
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control voltage Vctr p. The driving unit 230, electrically connected
to the couple unit 225, is utilized for providing a driving current
Idr and a driving voltage Vdr according to the control voltage Vctr
and the first power voltage Vdd. The first reset unit 235, electrically
connected to the driving unit 230 and the second scan line SL2 n,
is used for resetting the driving voltage Vdr according to the second
scan signal SS2 n and a first reference voltage Vrefl. The second
reset unit 240, electrically connected to the driving unit 230, the
first reset unit 235 and the first scan line SL1 n, is used for
resetting the control voltage Vctr according to the first scan signal
SS1 n and the driving voltage Vdr. The emission enable unit 250,
electrically connected to the transmission line EL_n, the driving
unit 230 and the organic light emitting diode 260, is utilized for
providing a control of furnishing the driving current Idr to the
organic light emitting diode 260 according to the emission signal
EM n. The organic light emitting diode 260 is employed to generate
output light based on the driving current Idr.

[0015] In the embodiment shown in Fig. 2, the input unit 215 comprises
a first transistor 216, the couple unit 225 comprises a capacitor
226, the driving unit 230 comprises a second transistor 231, the first
reset unit 235 comprises a third transistor 236, the second reset
unit 240 comprises a fourth transistor 241, the voltage adjustment
unit 220 comprises a fifth transistor 221, the emission enable unit
250 comprises a sixth transistor 251, and the organic light emitting
diode 260 comprises an anode electrically connected to the gixth
transistor 251 and a cathode for receiving a second power voltage
Vss. The first transistor 216 through the sixth transistor 251 may
each be a P-type thin film transistor (TFT) or a P-type field effect
transistor (FET). In another embodiment, the first transistor 216
and the third transistor 236 to the sixth transistor 251 may each
be an N-type thin film transistor or an N-type field effect transistor,
and the second transistor 231 may be a P-type thin film transistor
or a P-type field effect transistor.

[0016] The first transistor 216 comprises a first end electrically

connected to the data line DL _m, a gate end electrically connected
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to the first scan line SL1 n, and a second end electrically connected
to the fifth transistor 221 and the capacitor 226. The second
transistor 231 comprises a first end for receiving the first power
voltage Vdd, a gate end for receiving the control voltage Vctr, and
a second end for outputting the driving current Idr and the driving
voltage Vdr. The capacitor 226 is electrically connected between the
second end of the first transistor 216 and the gate end of the second
transistor 231. The third transistor 236 comprises a first end for
receiving the first reference voltage Vrefl, a gate end electrically
connected to the second scan line SL2 n, and a second end electrically
connected to the second end of the second transistor 231. The fourth
transistor 241 comprises a first end electrically connected to the
second end of the second transistor 231, a gate end electrically
connected to the first scan line SL1 n, and a second end electrically
connected to the gate end of the second transistor 231. It is noted
that the second transistor 231 functions as a diode when the fourth
transistor 241 is turned on. The fifth transistor 221 comprises a
first end for receiving the first power voltage Vdd, a gate end
electrically connected to the transmission line EL n, and a second
end electrically connected to the second end of the first transistor
216. The sixth transistor 251 comprises a first end electrically
connected to the second end of the second transistor 231, a gate end
electrically connected to the transmission line EL n, and a second
end electrically connected to the anode of the organic light emitting
diode 260.

[0017] Fig. 3 is a schematic diagram showing related signal waveforms
regarding the operation of the organic light emitting display 200
illustrated in Fig. 2 based on a preferred driving method, having
time along the abscissa. The signal waveforms in Fig. 3, from top
to bottom, are the first scan signal SS1 n, the second scan signal
SS2 n, the emission signal EM n, and the data signal SD_m. Referring
to Fig. 3 in conjunction with Fig. 2, during a first interval T1,
the first scan line SL1 n transmits the first scan signal SS1 n with
a first level to the input unit 215 and the second reset unit 240,

the second scan line SL2 n transmits the second scan signal SS2 n
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with the first level to the first reset unit 235, the transmission
line EL n transmits the emission signal EM n with a second level
different from the first level for disabling the voltage adjusting
operation of the voltage adjustment unit 220 and disabling the current
furnishing operation of the emission enable unit 250, and the data
line DL _m transmits the data signal SD m to the input unit 215. At
this time, the input unit 215 outputs the preliminary control voltage
Vctr p according to the data signal SD m and the first scan signal
SS1 n, the first reset unit 235 resets the driving voltage Vdr
according to the second scan signal SS2 n and the first reference
voltage Vrefl, and the second reset unit 240 resets the control voltage
Vectr according to the first scan signal SS1 _n and the driving voltage
Vdr. In view of that, the driving operation of the driving unit 230
is reset for avoiding an occurrence of image retention phenomenon.
[0018] During a second interval T2 following the first interval T1,
the second scan signal SS2 n is switched from the first level to the
second level for disabling the resetting operation of the first reset
unit 235. At this time, the second reset unit 240 and the driving
unit 230 perform a threshold voltage compensation operation on the
control voltage Vectr according to the first scan signal SS1 _n and
the first power voltage Vdd. After the threshold voltage compensation
operation, the control voltage Vctr can be expressed as Formula (1)

listed below.
Wﬂr=l®ﬂ—ﬂV%| Formula (1)

[0019] In Formula (1), Vth represents the threshold voltage of the
second transistor 231. In one embodiment, the length of the second
interval T2 is greater than the length of the first interval T1l, such
that the threshold voltage compensation operation may be fully
performed.

[0020] During a third interval T3 following the second interval T2,
the first scan signal SS1 n is switched from the first level to the
second level for disabling the resetting operation of the second reset
unit 240 and disabling the inputting operation of the input unit 215.
At this time, the preliminary control voltage Vctr p is substantially

identical to the voltage level Vdata of the data signal SD m. During
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a fourth interval T4 following the third interval T3, the emission
signal EM n is switched from the second level to the first level.
At this time, the voltage adjustment unit 220 adjusts the preliminary
control voltage Vctr p according to the emission signal EM n and the
first power voltage Vdd, and the couple unit 225 adjusts the control
voltage Vctr through coupling the change of the preliminary control
voltage Vctr p. After the voltage adjustment operation, the control

voltage Vctr can be expressed as Formula (2) listed below.
Vetr =2Vdd — |Vth| —Vdata Formula (2)

[0021] Thereafter, the driving unit 230 provides the driving current
Idr according to the control voltage Vctr and the first power voltage
vVdd, and the driving current Idr provided can be expressed as Formula

(3) listed below.
Idr = g(Vdam —Vdd)?*  Formula (3)

[0022] In Formula (3), B represents a proportional constant. At this
time, the emissgion enable unit 250 furnishes the driving current Idr
to the organic light emitting diode 260 according to the emission
signal EM n, such that the organic light emitting diode 260 is able
to generate output light according to the driving current Idr. It
is noted that the driving current Idr is not affected by the threshold
voltage Vth of the second transistor 231, and therefore the threshold
voltage variation regarding the transistors in the driving units of
the pixel units 210 has no effect on pixel brightness, thereby avoiding
an occurrence of pixel brightness distortion. That is, through the
aforementioned reset and threshold voltage compensation operation,
occurrences of image retention phenomenon and pixel brightness
distortion on the OLED screen can be avoided, for achieving high image
display quality.

[0023] It is noted that, in the preferred driving method described
above, if the first transistor 216 and the third transistor 236 to
the sixth transistor 251 are P-type thin film transistors or P-type
field effect transistors, the second level is greater than the first
level. Alternatively, if the first transistor 216 and the third

transistor 236 to the sixth transistor 251 are N-type thin film
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transistors or N-type field effect transistors, the first level is
greater than the second level.

[0024] Fig. 4 is a structure diagram schematically showing an organic
light emitting display 300 in accordance with a second embodiment.
As shown in Fig. 4, the organic light emitting display 300 is similar
to the organic light emitting display 200 shown in Fig. 2, differing
in that the pixel units 210 are replaced with a plurality of pixel
units 310, wherein the pixel unit PXn m is replaced with a pixel unit
PYn m. Further, the pixel unit PYn m is similar to the pixel unit
PXn m, differing primarily in that the voltage adjustment unit 220
is replaced with a voltage adjustment unit 320. The voltage adjustment
unit 320, electrically connected to the transmission line EL _n, the
input unit 215 and the couple unit 225, is utilized for adjusting
the preliminary control voltage Vctr p according to the emission
signal EM_n and a second reference voltage Vref2. In the embodiment
shown in Fig. 4, the voltage adjustment unit 320 includes a fifth
transistor 321 which may be a thin film transistor or a field effect
transistor. The fifth transistor 321 comprises a first end for
receiving the second reference voltage Vref2, a gate end electrically
connected to the transmission line EL_n, and a second end electrically
connected to the second end of the first transistor 216.

[0025] In the display operation of the organic light emitting display
300, after the voltage adjustment unit 320 adjusts the preliminary
control voltage Vectr p according to the emission signal EM n and the
second reference voltage Vref2, and the couple unit 225 adjusts the
control voltage Vctr through coupling a change of the preliminary
control voltage Vctr p, the control voltage Vctr adjusted can be

expressed as Formula (4) listed below.
Mﬁrzl@%—ﬂme+Vh12—Pﬁam Formula (4)

[0026] Thereafter, the driving unit 230 provides the driving current
Idr according to the control voltage Vctr of Formula (4) and the first
power voltage Vdd, and the driving current Idr provided can be

expressed as Formula (5) listed below.

k#zzﬂ

E{Vdﬂa—thsz Formula (5)
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[0027] As shown in Formula (5), neither the threshold voltage Vth of
the second transistor 231 nor the first power voltage Vdd has an effect
on the driving current Idr. For that reason, the voltage drop occurring
to a conductive line for transmitting the first power voltage vdd
has no effect on the driving current Idr, and therefore an occurrence
of pixel brightness distortion on the OLED screen due to the trace
resistance of aforementioned conductive line can also be avoided,
for improving image display quality of large-size display panels.
[0028] To sum up, with the aid of the reset and threshold voltage
compensation mechanism according to the present invention described
above, occurrences of image retention phenomenon and pixel brightness
distortion can be avoided in the operation of the organic light
emitting display, thereby achieving high image display quality on
the OLED screen.

[0029] The present invention is by no means limited to the embodiments
as described above by referring to the accompanying drawings, which
may be modified and altered in a variety of different ways without
departing from the scope of the present invention. Thus, it should
be understood by those gkilled in the art that various modifications,
combinations, sub-combinations and alternations wmight occur
depending on design requirements and other factors insofar as they

are within the scope of the appended claims or the equivalents thereof.
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{other than .a check or credit card authorization form PT0O-2038 submitted for payment purposes) is never required by the
USPTO to support a petition or an application. If this type of personal information is included in documents submitted to the:
USPTO, petitioners/applicants should consider redacting such personal information from the documents before.submitting them
tothe USPTQ. Petitioner/applicant is advised that the record.of a patent application Is available to the public.after publication of
the application (unless. a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) orissuance of
a patent. ‘Furthermore, the record from an abandoned application may alsa be available to the public if the application.is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes-are not retained in the application file and therefore are not publicly available.
Petitioner/applicant is-advised that documents which form the record of a patent application (such as the PTO/SB/01) are placed
into the Privacy Act system of records DEPARTMENT OF COMMERCE, COMMERCE-PAT-7, System name: Patent Application.
Fifes. Documentis not retained in an application file (such as the PT0O-2038) are placed into the Privacy Act systemof
COMMERCE/PAT-TM-10, System name: Deposit Accounts and Electronic Funds Transfer Profiles.

'hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements ware made with the knowledge that wiliful false statements and
the like sc made are punishatle by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements
may jeopardize the validity of the application or any patent issued thereon.

NAME OF SOLE OR FIRST INVENTOR: D A petition has been filed for this unsigned inventor
Given Name (first and middte [if any]) Family Name or Surname
Chun-Yen Liu
Inventor's Signature Date
“_ P A
Chun=—Yed '\\LH’{ 20Ul /1] oY
Citizenship
TW
Additional inveniors or a lagal representative are being named on the 1 supplemental sheet(s) PTO/SBI02A or 02LR attached hereto
[Page 3 of 3]
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DECLARATION

ADDiﬁONAL INVENTOR(S) )
Supplemental Sheet 1 1
of

Page

Name of Additional Joint Inventor, if any: i

D A petition has been fifed for this unsigned inventor

Given Name (first and middle (if any))

Family Name or Surname

Chia-Yuan

Yeh

= S
Inventor's { Ma - UGN
Signature (e

pate <

Citizenship
TW

Name of Additional Joint Inventor, if any:

D A pstition has been filed for this unsigned Inventor

Givery Name (first and middie (if any))

Family Name. or Surname

Cheng-Chleh

Tseng

Inventor's

Date‘zf"’”/”/"‘(v‘{

Signature Ch 24 ? - (-h 1—9}’\ %(5 {':'Jv’\‘}
Citizenship ] Y
TW

Name of AdditionalJoint Inventor, if any:

{»»«w} ‘A'petition has bean filed for this unsigned invenior

Given Name (first and middie (if any)}

Family Name or Surname

Inventor's
Signature

Date

Citizenship

Name of Additional Joint Inventor, if any:

L]

A petition has been filed for this unsigned inventor

Given Name {first and middle (if any))

Family Name or Surname

Inventor's
Signature

Date

Citizenship

Appl.Case#AU1012074
[+

IPR2025-00239 - BOE
Exhibit 1003 - Page 41




PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 13/296,238
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE(S$) FEE($) RATE(S) FEE($)
BASIC FEE
o o) N/A N/A N/A N/A 380
SEARCH FEE
o) N/A N/A N/A N/A 620
EXAMINATION FEE
TN e N/A N/A N/A N/A 250
TOTAL CLAIMS ’ *
(37 CFR 1.16(i)) 21 minus 20= 1 OR |«x 60 - 60
INDEPENDENT CLAIMS . *
(87 CFR 1.16(h) 2 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1310
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i} Total " -
s (37 CF(;? 16(i) Minus x = OR |x =
2 Independent Minus =
E (37C|=pR 1.16() x = OR |x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Golumn 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
Ll Total * Minus = X =
= @7 CF(F)a ?16(0) OR |[x -
% Independent Minus = X = OR X =
w (37 CFR 1.16(h)) - -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |If the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
13/296,238 11/15/2011 2838 1310 AUOP0537USA 21 2
CONFIRMATION NO. 9731
27765 FILING RECEIPT

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION

>0, BOX 506 R

MERRIFIELD, VA 22116 005114798

L

Date Mailed: 12/01/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Chun-Yen Liu, Hsin-Chu, TAIWAN;
Chia-Yuan Yeh, Hsin-Chu, TAIWAN;
Cheng-Chieh Tseng, Hsin-Chu, TAIWAN;
Power of Attorney: The patent practitioners associated with Customer Number 27765

Domestic Priority data as claimed by applicant

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
TAIWAN 100109157 03/17/2011

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 11/25/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/296,238

Projected Publication Date: 09/20/2012
Non-Publication Request: No

Early Publication Request: No
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Title

ORGANIC LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE COMPENSATION
MECHANISM AND DRIVING METHOD THEREOF

Preliminary Class
363

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

page 2 of 3
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best

country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
POQ. Box 1450
Alexandria, Virginia 22313-1450
WWW.USPLO.goV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/296,238 11/15/2011 Chun-Yen Liu AUOPO0537USA
CONFIRMATION NO. 9731
27765 POA ACCEPTANCE LETTER
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
P.O. BOX 506

N LA UL R
MERRIFIELD, VA 22116 000000051148015

Date Mailed: 12/01/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/15/2011.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/hnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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riority Document for

USA Appl. No/¥27b>3€
4’%&@&%%%’%%&5

INTELLECTUAL PROPERTY OFFICE
MINISTRY OF ECONOMIC AFFAIRS
REPUBLIC OF CHINA

HEAMMXA ARG HE TR HEHAKR > EhEmn
EFFEMHLT

This is to certify that annexed is a true copy from the records of this office of
the application as originally filed which is identified hereunder :

$ % B : @\ 2011 £ 03 A 17

g
Application Date Mar. 17, 2011
T % K R O 100109157
Application No.

A RERTREARN G

BIMEE ~ ¥~ A

N

Bk

Director General

1k 1c

i 2011 % 05 A 03 8
May. 3, 2011

(~ A
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HAEARAE
(AMAFEHR - RA HNELRY  XLRRAFHNAL)
e TR
X ®ia . XIPC 4
— - BRALME  (FPU/HEX)

BEERTRAMIEMP Z A M A TE ER L5E HE/ORGANIC
LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE
COMPENSATION MECHANISM AND DRIVING METHOD THEREOF

= PXBRABHE |

—HEMBABTEE RO ARRBREL L EFETRUAY
 HEBELSTROTRALET  ARMABLATEZETELIHR
ARG EA A 4 IR e 86 B - A ARARIEIE B TR SR
B8 TS TR IS~ A RIS — 24 TR E 5
BWERNE—FEEL ARRBEESTRAEELH TR =
R A RARIEIE S T A W0 A B AR X
B A% H 06 568 TN B A AR B B 2 AR 0 B A
A HHERRAMTEALE A THEN  TEEYERIR
SR EREAABANAMEABASSE -

ZAXBAME | |

An organic light emitting display (OLED) includes a voltage
adjustment unit for adjusting a preliminary control voltage according to
a second reference voltagé, a couple unit for coupling a change of the

preliminary control voltage to adjust a control voltage, a driving unit for

EBRFES 1 100109157 | - | 5
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providing a driving current and a driving voltage according to the W‘f\
control voltage, a first 4res¢t unit for resetting» the driving voltage o
according to a first reference voltage, a second reset unit for resetting

the control voltage according to the driving voltage, an organic light

emitting diode for generating outbut light according to the driving

current, and an emission enable unit for providing a control of

furnishing the driving current to the organic light emitting diode.

Through the circuit operation of the reset units and the voltage

adjustment unit; occurrences of image retention phenomenon and pixel |

brightness distortion on the OLED screen can be avoided.

BREEEE 100109157 ' : . s

—d——
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250 BHARAEE T

251 EARERE
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X BARA

[ 25 98 £ B 2 4545 4R 3 ) |
ARAGE MDA RBEARTEE LB — M ABR
TR Z MBS RBETEBERALIES H ik o

CXETD |
F & B8 % B (Flat Panel Display) B A 9 Rldzd « L T UR &
AR AR R R N TR ATH T B AR
37 (PDA)- FHEREETAHL - AAMFRMARED > &
) .46 I A #4556 BE 7 % E (Active Matrix Organic Light Emitting
Display ; AMOLED) £ 2.4 & 4 6~ % %/ » B3 A2 E « % ¥ 1k -
RAEAEY - BRA - RATERABEREALE— 52 B2 B
Bote T @ MUK R 0T AR AR - | |
F1EAB S EHREEARBE LB AL ENLHTER %o
F1EAMT  EHXERARBLMTKE 100 &0Feh T
110 Fi#tsed B3 120 ARHEHEXE T 150’0%—-%%?7’5 150
BAMATRE 151 BHE R 152 - #AETE 153 UAF KL
=~ #5842 (Organic Light Emitting Diode ; OLED)154 - 4% 4 56 8 & %5 110
$EHEEH) T I 120 2 51 F R4 AL BAR 15 IR S SR HHE -
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MId o WA HIA M AR 154 e B RIEAE - R A EH K
SEMR A A BT B 100 08 1F ¥ 0 SEH T 1d e T AM

HREE® 1 100109157 | 5 | 3
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T Aication Number 13/296 28
TRANSMITTAL Filing Date 11/15/2011
FORM First Named Inventor Chun-Yen Liu
Art Unit N/A
Examiner Name N/A
(to be used for all correspondence after initial filing)
Att D Numbe
\ Total Number of Pages in This Submission 3 omey Docket Number AUOPO0537USA J

ENCLOSURES (Check all that apply)

After Allowance Communication to TC

Fee Transmittal Form Drawing(s)

Appeal Communication to Board

Licensing-related Papers of Appeals and Interferences

I:I Fee Attached

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

[

Petition

Petition to Convert to a

Provisional Application

Power of Attomey, Revocation
Change of Correspondence Address

Amendment/Reply

D After Final

D Affidavits/declaration(s)

Proprietary Information

Status Letter

Other Enclosure(s) (please ldentify
below):

oo dg

Extension of Time Request Terminal Disclaimer

Express Abandonment Request Request for Refund

QO0ooo do

CD, Number of CD(s)

D Lavndscape Table on CD P

Certified Copy of Priority Remarks

Document(s)

Reply to Missing Parts/

Incomplete Application S
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

L
[
D Information Disclosure Statement
O

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
North America Intellectual Property Corporation

Signature MWinston Hsu/ -~

Printed name
Winston Hsu

Date 12/20/2011 I Reg. No. |41 526

~ ™

CERTIFICATE OF TRANSMISSION/MAILING

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on
the date shown below:

Signature
/Sandra Yen/
Qped or printed name Sandra Yen Date |12/29/2011 /

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

spond to a collection of information unless it displays a valid OMB control number

Complete if Known

Application Number 13/296,238
FEE TRANSMITTAL [Fingo=e 111572011

First Named Inventor § Chun-Yen Liu

Examiner Name N/A
Art Unit N/A
Attorney Docket No. |AUOPOS37USA

D Applicant claims small entity status. See 37 CFR 1.27

TOTAL AMOUNT OF PAYMENT | ($) 0.00

METHOD OF PAYMENT (check all that apply)

D Check |:| Credit Card E]Money Order I:‘ None ':IOther (please identify):

Deposit Account Deposit Account Number:_ 50-3105 Deposit Account Name:_North America Intellectual Property Corporation
For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)

Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayments of fee(s) |/ | credit |
under 37 CFR 1.16 and 1.17 redit any overpayments

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES

FlLINGSFEES SEARCH FEES EXAMINATION FEES
Il Entity Small Enti Small Enti
Application Type Fee ($) "::aee (;n) Fee ($) —m—IEH (;) Fee ($) %_ﬂ (;) Fees Paid ($)
Utility 380 190 620 310 250 125
Design 250 125 120 60 160 80
Plant 250 125 380 190 200 100
Reissue 380 190 620 310 750 375
Provisional 250 125 0 0 0 0
2. EXCESS CLAIM FEES Small Entity
Fee Description Fee ($) Fee ($)
Each claim over 20 (including Reissues) 60 30
Each independent claim over 3 (including Reissues) 250 125
Multiple dependent claims ' 450 225
Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims
-20 orHP = x = Fee ($) Fee Paid ($)
HP = highest number of total claims paid for, if greater than 20.
Indep. Claims Extra Claims Fee ($) Fee Paid ($)
-30rHP = X =

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer
listings under 37 CFR 1.52(e)), the application size fee due is $310 ($155 for small entity) for each additional 50
sheets or fraction thereof. See ?SS U.S.C~41(a)(1)(G) and 37 CFR 1.16$s).
a ee!

Total Sheets Extra Sh umber of each additional 50 or fraction thereof Fee ($) Fee Paid ($)
-100 = /150 = (round up to a whole number) x =
4. OTHER FEE(S) Fees Paid {$)

Non-English Specification, $130 fee (no small entity discount)
Other (e.g., late filing surcharge):

SUBMITTED BY

Signature Minston Hsu/ gzgfjga,Tgng& 41,526 Telephone 3027291562

Name (Print/Type)] Winston Hsu Date 12/20/2011

This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
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DETAILED ACTION
Priority
1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which

papers have been placed of record in the file.

Information Disclosure Statement
2. The references cited on the Information Disclosure Statement filed on

11/17/2011 have been entered and considered by examiner (see attached PTO-1449).

QUAYLE ACTION
3. This application is in condition for allowance except for the following formal
matters:
Claim 17

A driving method, comprising:
providing an organic light emitting display having threshold voltage compensation
mechanism, the organic light emitting display comprising steps of:

An-inputunitfer outputting a preliminary control voltage by an input unit

according to a data signal and a first scan signal;

A-veoltageadiustmentunitior adjusting the preliminary control voltage by a

voltage adjustment unit according to an emission signal and a second reference

voltage;
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A-ceupleunitfor adjusting a control voltage by a couple unit through coupling a

change of the preliminary control voltage;

A-drivinguritfer providing a driving current and a driving voltage by a driving unit

according to the control voltage and a power voltage;

Afirstresetunitfor resetting the driving voltage by a first reset unit according to a

second scan signal and a first reference voltage;

A-secondresetunitfor resetting the control voltage by a second reset unit

according to the first scan signal and the driving voltage;

an-organic-lightemitting-diedefor generating output light by an organic light
emitting diode according to the driving current; and

Ar-emissior-enrable-anitfor providing a control of furnishing the driving current to

the organic light emitting diode by an emission enable unit according to the emission

signal;

providing the first scan signal with a first level to the input unit and the second
reset unit, providing the second scan signal with the first level to the first reset unit,
providing the emission signal with a second level different from the first level for
disabling a voltage adjusting operation of the voltage adjustment unit and disabling a
current furnishing operation of the emission enable unit, and providing the data signal to
the input unit during a first interval;

Fhe-irputunit outputting the preliminary control voltage by the input unit

according to the data signal and the first scan signal during the first interval,
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Fhe-firstresetunit resetting the driving voltage by the first reset unit according to

the second scan signal and the first reference voltage during the first interval;

FHhe-secendresetunit resetting the control voltage by the second reset unit

according to the first scan signal and the driving voltage during the first interval;

switching the second scan signal from the first level to the second level for
disabling a resetting operation of the first reset unit during a second interval following
the first interval;

the-secendreset-unit-and-the-drivingunit performing a threshold voltage

compensation operation on the control voltage by the second reset unit and the driving

unit according to the first scan signal and the power voltage during the second interval;
switching the first scan signal from the first level to the second level for disabling
a resetting operation of the second reset unit and disabling an inputting operation of the
input unit during a third interval following the second interval;
switching the emission signal from the second level to the first level during a
fourth interval following the third interval;

Fhe-voliageadipstmentunit adjusting the preliminary control voltage by the

voltage adjustment unit according to the emission signal and the second reference

voltage during the fourth interval;

Fhe-eoupleunrit adjusting the control voltage by the couple unit through coupling

a change of the preliminary control voltage during the fourth interval;

Fhe-drivirgurit providing the driving current by the driving unit according to the

control voltage and the power voltage during the fourth interval;
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the-emission-erable-unit furnishing the driving current to the organic light emitting

diode by the emission enable unit according to the emission signal during the fourth

interval; and

Fhe-organiclight-emitting-diede generating output light by the organic light
emitting diode according to the driving current during the fourth interval.

These changes will make the claim read better and is in appropriate method

form.

Prosecution on the merits is closed in accordance with the practice under Ex
parte Quayle, 25 USPQ 74, 453 O.G. 213, (Comm’r Pat. 1935).
A shortened statutory period for reply to this action is set to expire TWO

MONTHS from the mailing date of this letter.

Conclusion
4. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
The closest prior art of Chung, Bo Yong; et al. (US Patent Application
#20070024543) teaches, an input unit (Fig. 3, M1nm) electrically connected to the data
line (Fig. 3, Dm) and the first scan line (Fig.3, Sn, where the scan line Sn can be the first
scan line), for outputting a preliminary control voltage according to the data signal and

the first scan signal, a voltage adjustment unit (Fig. 3, M3nm) for adjusting the initial
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voltage (Fig. 3 Vref, where Vref may be equal to or different from the first voltage
[0071]), a couple unit (Fig 3, C2nm) for coupling the voltage from input unit (Fig. 3,
M1nm) and the voltage adjustment unit (Fig.3, M3nm), a driving unit (Fig.3, M4nm) for
providing a driving current and driving voltage according to the voltage from the couple
unit (Fig. 3, C2nm) ([0078]), a reset unit (Fig. 3, M5nm) for current to flow through the
driving unit, an enable unit (Fig. 3, Ménm) for control of the driving current and an
Organic LED for emitting light, an emission enable unit (Fig.3, Ménm), electrically
connected to the transmission line (Fig. 3, En), the driving unit (Fig. 3, M4nm) and the
organic light emitting diode (Fig. 3, OLEDnm), for providing a control of furnishing the
driving current to the organic light emitting diode according to the emission signal;
providing the first scan signal with a first level to the input unit (Fig.3, M1nm) and the
second reset unit (Fig. 3, M5nm);

the second reset unit (Fig.3, M5nm) and the driving unit (Fig.3, M4nm) performing a
threshold voltage compensation operation on the control voltage according to the first
scan signal (Fig.3, Sn) and the power voltage during the second interval;

But Chung does not teach the voltage adjustment unit electrically connected to the
transmission line and the input unit, for adjusting the preliminary control voltage
according to the emission signal and a second reference voltage and first reset unit for
resetting the driving voltage according to the first reference voltage;

providing the first scan signal with a first level to the input unit and the second reset unit,

providing the second scan signal with the first level to the first reset unit;
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providing the emission signal with a second level different from the first level for
disabling a voltage adjusting operation of the voltage adjustment unit and disabling a
current furnishing operation of the emission enable unit, and providing the data signal to
the input unit during a first interval;

the first reset unit resetting the driving voltage according to the second scan signal and
the first reference voltage during the first interval;

switching the first scan signal from the first level to the second level for disabling a
resetting operation of the second reset unit and disabling an inputting operation of the
input unit during a third interval following the second interval; switching the emission
signal from the second level to the first level during a fourth interval following the third

interval in combination with other limitation of the claims.

Choi et al. (US Patent #7,843,442 B2) teaches, an input unit electrically connected to
the data line and the first scan line, for outputting a preliminary control voltage according
to the data signal and the first scan signal, a voltage adjustment unit for adjusting the
initial voltage, a couple unit for coupling the voltage from input unit and the voltage
adjustment unit, a driving unit for providing a driving current and driving voltage
according to the voltage from the couple unit, a reset unit for current to flow through the
driving unit, an enable unit for control of the driving current and an Organic LED for
emitting light, an emission enable unit, electrically connected to the transmission line,
the driving unit and the organic light emitting diode for providing a control of furnishing

the driving current to the organic light emitting diode according to the emission signal;
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providing the first scan signal with a first level to the input unit and the second reset unit;
the second reset unit and the driving unit performing a threshold voltage compensation
operation on the control voltage according to the first scan signal and the power voltage
during the second interval.

But Choi does not teach the voltage adjustment unit electrically connected to the
transmission line and the input unit, for adjusting the preliminary control voltage
according to the emission signal and a second reference voltage and a first reset unit
for resetting the driving voltage according to the first reference voltage;

providing the second scan signal with the first level to the first reset unit;

providing the emission signal with a second level different from the first level for
disabling a voltage adjusting operation of the voltage adjustment unit and disabling a
current furnishing operation of the emission enable unit, and providing the data signal to
the input unit during a first interval;

the first reset unit resetting the driving voltage according to the second scan signal and
the first reference voltage during the first interval;

switching the first scan signal from the first level to the second level for disabling a
resetting operation of the second reset unit and disabling an inputting operation of the
input unit during a third interval following the second interval; switching the emission
signal from the second level to the first level during a fourth interval following the third
interval as recited in the claim.

Ryu et al. (US PGPUB # US 2007/0024541 A1) teaches, an input unit electrically

connected to the data line and the first scan line, for outputting a preliminary control
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voltage according to the data signal and the first scan signal, a voltage adjustment unit
for adjusting the initial voltage, a couple unit for coupling the voltage from input unit and
the voltage adjustment unit, a driving unit for providing a driving current and driving
voltage according to the voltage from the couple unit, a reset unit for current to flow
through the driving unit, an enable unit for control of the driving current and an Organic
LED for emitting light, an emission enable unit, electrically connected to the
transmission line, the driving unit and the organic light emitting diode for providing a
control of furnishing the driving current to the organic light emitting diode according to
the emission signal;

providing the first scan signal with a first level to the input unit and the second reset unit;
the second reset unit and the driving unit performing a threshold voltage compensation
operation on the control voltage according to the first scan signal and the power voltage
during the second interval.

But Ryu does not teach a first reset unit for resetting the driving voltage according to the
first reference voltage, and the voltage adjustment unit electrically connected to the
transmission line and the input unit, for adjusting the preliminary control voltage
according to the emission signal and a second reference voltage;

providing the second scan signal with the first level to the first reset unit;

providing the emission signal with a second level different from the first level for
disabling a voltage adjusting operation of the voltage adjustment unit and disabling a
current furnishing operation of the emission enable unit, and providing the data signal to

the input unit during a first interval;
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the first reset unit resetting the driving voltage according to the second scan signal and
the first reference voltage during the first interval;
switching the first scan signal from the first level to the second level for disabling a
resetting operation of the second reset unit and disabling an inputting operation of the
input unit during a third interval following the second interval; switching the emission
signal from the second level to the first level during a fourth interval following the third
interval as recited in the claim.
Huh (US Patent # 7,411,571 B2) teaches a light emitting display that is capable of
preventing degradation of picture quality, and the driving current controlled independent
of the threshold voltage.
Wei-Chieh Hsueh (US Patent # US 7,317,435 B2) teaches a pixel driving circuit for
use in an active matrix organic light-emitting diode with threshold voltage compensation.

None of the prior art of the records, either singularly or in combination, teaches
the limitations the voltage adjustment unit electrically connected to the transmission line
and the input unit, for adjusting the preliminary control voltage according to the emission
signal and a second reference voltage and a first reset unit for resetting the driving
voltage according to the first reference voltage in combination with the other limitations
of the claim.

Inquiries

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to THANG NGUYEN whose telephone number is

(571)272-4542. The examiner can normally be reached on m-f: 8-5.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Chanh Nguyen can be reached on 5712727772. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/THANG NGUYEN/
Patent Examiner, Art Unit 4163

/CHANH NGUYEN/
Supervisory Patent Examiner, Art Unit 2691
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ORGANIC LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE
COMPENSATION MECHANISM AND DRIVING METHOD THEREOF

Appl. No. 1 13/296,238 Confirmation No. 9731
Applicant : Chun-Yen Liu et al.

Filed : November 15, 2011

TC/A.U. : 4163

Examiner : NGUYEN, THANG V

Docket No. : AUOPO0537USA

Customer No.  : 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450
AMENDMENT

Sir:

In response to the Office action of April 25, 2013, please amend the above-identified
application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.
Remarks/Arguments begin on page 8 of this paper.
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Reply to Office action of April 25, 2013

Amendments to the Claims:

This listing of claims will replace all prior versions and listings of claims in the
application:
Listing of Claims:

5 1 (original): An organic light emitting display, comprising:

a data line for transmitting a data signal;

a first scan line for transmitting a first scan signal;

a second scan line for transmitting a second scan signal;

a transmission line for transmitting an emission signal;

10 an input unit, electrically connected to the data line and the first scan line, for
outputting a preliminary control voltage according to the data signal and the
first scan signal,

a voltage adjustment unit, electrically connected to the transmission line and the
input unit, for adjusting the preliminary control voltage according to the

15 emission signal and a second reference voltage;

a couple unit, electrically connected to the input unit and the voltage adjustment
unit, for adjusting a control voltage through coupling a change of the
preliminary control voltage;

a driving unit, electrically connected to the couple unit, for providing a driving

20 current and a driving voltage according to the control voltage and a first power
voltage;

a first reset unit, electrically connected to the driving unit and the second scan line,
for resetting the driving voltage according to the second scan signal and a first
reference voltage;

25 a second reset unit, electrically connected to the driving unit, the first reset unit
and the first scan line, for resetting the control voltage according to the first
scan signal and the driving voltage;

an organic light emitting diode for generating output light according to the driving
current; and

30 an emission enable unit, electrically connected to the transmission line, the driving
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unit and the organic light emitting diode, for providing a control of furnishing
the driving current to the organic light emitting diode according to the

emission signal.

2 (original): The organic light emitting display of claim 1, wherein the input unit
comprises a first transistor, the first transistor having a first end electrically
connected to the data line, a gate end electrically connected to the first scan line,
and a second end electrically connected to the voltage adjustment unit and the

couple unit.

3 (original): The organic light emitting display of claim 2, wherein the first transistor

comprises a thin film transistor or a field effect transistor.

4 (original): The organic light emitting display of claim 1, wherein the driving unit
comprises a second transistor, the second transistor having a first end for receiving
the first power voltage, a gate end for receiving the control voltage, and a second

end for outputting the driving current and the driving voltage.

5 (original): The organic light emitting display of claim 4, wherein the second

transistor comprises a thin film transistor or a field effect transistor.

6 (original): The organic light emitting display of claim 1, wherein the couple unit
comprises a capacitor electrically connected between the input unit and the driving

unit.

7 (original): The organic light emitting display of claim 1, wherein the first reset unit
comprises a third transistor, the third transistor having a first end for receiving the
first reference voltage, a gate end electrically connected to the second scan line,
and a second end clectrically connected to the driving unit, the second reset unit

and the emission enable unit.
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8 (original): The organic light emitting display of claim 7, wherein the third transistor

comprises a thin film transistor or a field effect transistor.

9 (original): The organic light emitting display of claim 1, wherein the second reset
unit comprises a fourth transistor, the fourth transistor having a first end
clectrically connected to the driving unit, the first reset unit and the emission
enable unit, a gate end electrically connected to the first scan line, and a second

end electrically connected to the couple unit and the driving unit.

10 (original): The organic light emitting display of claim 9, wherein the fourth

transistor comprises a thin film transistor or a field effect transistor.

11 (original): The organic light emitting display of claim 1, wherein the voltage
adjustment unit comprises a fifth transistor, the fifth transistor having a first end
for receiving the second reference voltage, a gate end electrically connected to the
transmission line, and a second end electrically connected to the input unit and the

couple unit.

12 (original): The organic light emitting display of claim 11, wherein the fifth

transistor comprises a thin film transistor or a field effect transistor.

13 (original): The organic light emitting display of claim 11, wherein the second

reference voltage is the first power voltage.

14 (original): The organic light emitting display of claim 1, wherein the emission
enable unit comprises a sixth transistor, the sixth transistor having a first end
electrically connected to the driving unit, the first reset unit and the second reset
unit, a gate end electrically connected to the transmission line, and a second end

electrically connected to the organic light emitting diode.
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15 (original): The organic light emitting display of claim 14, wherein the sixth

transistor comprises a thin film transistor or a field effect transistor.
16 (original): The organic light emitting display of claim 1, wherein the organic light
emitting diode comprises an anode electrically connected to the emission enable

unit and a cathode for receiving a second power voltage.

17 (currently amended): A driving method, comprising:

an-putunttfor outputting a preliminary control voltage by an input unit

according to a data signal and a first scan signal;

a-veltage-adjustment-unitfor adjusting the preliminary control voltage by a voltage
adjustment unit according to an emission signal and a second reference
voltage;

a-couple-unit-for adjusting a control voltage by a couple unit through coupling a
change of the preliminary control voltage;

a-drivingunit-for providing a driving current and a driving voltage by a driving
unit according to the control voltage and a power voltage;

a-firstreset-unitfor resetting the driving voltage by a first reset unit according to a

second scan signal and a first reference voltage;

a-second-resetunitfor resetting the control voltage by a second reset unit according

to the first scan signal and the driving voltage;

an-organicHght-emitting-diede-for generating output light by an organic light
emitting diode according to the driving current; ane

an-emission-enable-unitfor providing a control of furnishing the driving current to

the organic light emitting diode by an emission enable unit according to the

emission signal;

providing the first scan signal with a first level to the input unit and the second
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reset unit, providing the second scan signal with the first level to the first reset
unit, providing the emission signal with a second level different from the first
level for disabling a voltage adjusting operation of the voltage adjustment unit
and disabling a current furnishing operation of the emission enable unit, and
providing the data signal to the input unit during a first interval,

the-taputunit outputting the preliminary control voltage by the input unit

according to the data signal and the first scan signal during the first interval,

the-firstresetunit resetting the driving voltage by the first reset unit according to

the second scan signal and the first reference voltage during the first interval,

the-secondresetunit resetting the control voltage by the second reset unit

according to the first scan signal and the driving voltage during the first
interval;

switching the second scan signal from the first level to the second level for
disabling a resetting operation of the first reset unit during a second interval
following the first interval;

the-secondresetunitand-the-drivingunit performing a threshold voltage

compensation operation on the control voltage by the second reset unit and the

driving unit according to the first scan signal and the power voltage during the
second interval,

switching the first scan signal from the first level to the second level for disabling
a resetting operation of the second reset unit and disabling an inputting
operation of the input unit during a third interval following the second
interval;

switching the emission signal from the second level to the first level during a
fourth interval following the third interval,

the-voltage-adjustmentunit adjusting the preliminary control voltage by the

voltage adjustment unit according to the emission signal and the second

reference voltage during the fourth interval;

the-eouple-unit adjusting the control voltage by the couple unit through coupling a

change of the preliminary control voltage during the fourth interval,
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the-drivingunit providing the driving current by the driving unit according to the

control voltage and the power voltage during the fourth interval;
the-emisstonenable-unit furnishing the driving current to the organic light emitting

diode by the emission enable unit according to the emission signal during the

5 fourth interval; and

e Ll itting-diede generating output light by the organic light

emitting diode according to the driving current during the fourth interval.

18 (original): The driving method of claim 17, wherein the second level is greater than

10 the first level.

19 (original): The driving method of claim 17, wherein the first level is greater than

the second level.

15 20 (original): The driving method of claim 17, wherein the second reference voltage is

the power voltage.

21 (original): The driving method of claim 17, wherein a length of the second interval

is greater than a length of the first interval.
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Recognizing that Internet communications are not secure, I hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
electronic mail. I understand that a copy of these communications will be made of record

in the application file.

QUAYLE ACTION

This application is in condition for allowance except for formal matters.
Claim 17 is recommended to be amended in order to make the claim read

better and be in appropriate method form.

Response:
Claim 17 has been amended as recommended by the Examiner. The
amended claim 17 is now in proper method form. Applicant believes that claim

17 and all other claims are now in allowable form.

Applicant respectfully requests that a timely Notice of Allowance be issued

in this case.
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** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. /KIMBERLY D. JONES/

*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USP[O gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

27765 7590 06/24/2013 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION NGUYEN, THANG Y
P.0. BOX 506
MERRIFIELD, VA 22116 | ART UNIT PAPER NUMBER |
2691
DATE MAILED: 06/24/2013
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/296,238 11/15/2011 Chun-Yen Liu AUOPO0537USA 9731

TITLE OF INVENTION: ORGANIC LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE COMPENSATION MECHANISM AND
DRIVING METHOD THEREOF

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 09/24/2013

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of

maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apéyropriata All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
27765 7590 06/24/2013 I hereby certify that this Fee(s) Transmittal is being deposited with the United
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATHODNS Postal Service with sufficient postage for first class mail in an envelope
P.0O. BOX 506 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
S transmitted to the USPTO (571) 273-2885, on the date indicated below.

MERRIFIELD, VA 22116

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/296,238 11/15/2011 Chun-Yen Liu AUOPO0537USA 9731
TITLE OF INVENTION: ORGANIC LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE COMPENSATION MECHANISM AND
DRIVING METHOD THEREOF
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 09/24/2013
I EXAMINER I ART UNIT I CLASS-SUBCLASS |
NGUYEN, THANG V 2691 345-082000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ' . X 2
(2) the name of a single firm (having as a member a
[J "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(1 Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).
Page 2 of 4
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i

. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

(| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. ending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toa{hy Elef Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexand%la Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Page 3 of 4

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

IPR2025-00239 - BOE
Exhibit 1003 - Page 116



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USP[O gov

| APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
13/296,238 11/15/2011 Chun-Yen Liu AUOP0537USA 9731
27765 7590 06/2412013 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION NGUYEN, THANG V
P.O. BOX 506
MERRIFIELD, VA 22116 | ART UNIT PAPERNUMBER |

2691

DATE MAILED: 06/24/2013

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 100 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 100 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 4 of 4
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5§ U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

13/296,238 LIU ET AL.
. s i i AlA (First Inventor to
Notice of Allowability Examiner  en ANt | Fie) statws

No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 5/14/2013.

Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-21. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
nitpwww.usplo.govipatents/init_events/pph/index.isp or send an inquiry to EPHisedback@usplo.aoy .

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)X Al b)[JSome *c) [ None of the:
1. X Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [[] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Interim copies:
a)[JAIl b)[]Some c)[] None of the: Interim copies of the priority documents have been received.

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [ Examiner's Amendment/Comment

2. [] Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [0 Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/THANG NGUYEN/ JCHANH NGUYEN/
Examiner, Art Unit 2691 Supervisory Patent Examiner, Art Unit 2691

U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-13) Notice of Allowability Part of Paper No./Mail Date 20130613
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USP[O gov

BIB DATA SHEET
CONFIRMATION NO. 9731

SERIAL NUMBER FILINgAt_'I:_liE 371(c) CLASS GROUP ART UNIT ATTORN'\IlE(\)(.DOCKET
13/296,238 11/15/2011 345 2691 AUOPQ537USA
RULE
APPLICANTS

Chun-Yen Liu, Hsin-Chu, TAIWAN;
Chia-Yuan Yeh, Hsin-Chu, TAIWAN;
Cheng-Chieh Tseng, Hsin-Chu, TAIWAN;

** CONTINUING DATA

*k FOREIGN APPLICATIONS kkkkkdkkkhkhhkhkkhkkkhhhhhkk
TAIWAN 100109157 03/17/2011

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

11/25/2011
Foreign Priority claimed M ves Uno STATE OR SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met EYes D No D M?r;vsgr?ée COUNTRY DRAWINGS CLAIMS CLAIMS
Xilr(lrfw[s\?vligg ed /TET;Am’\llrg r'\s/ Q;EJEN/ nitials TA |WAN 4 2 1 2
ADDRESS
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
P.O. BOX 506

MERRIFIELD, VA 22116
UNITED STATES

TITLE

ORGANIC LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE COMPENSATION MECHANISM
AND DRIVING METHOD THEREOF

|0 All Fees
|0 1.16 Fees (Filing)

FEES: Authority has been given in Paper |

FILING FEE i ;
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT [0 1.17 Fees (Processing Ext. of time) |
1310 No. for following: ‘EI 1.18 Fees (lssue) |
‘EI Other |
[Q Creait |

BIB (Rev. 05/07)
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;55035 LIU ET AL
THANG NGUYEN 2691

CPC

Symbol Type Version
CPC Combination Sets

Symbol Type Set Ranking Version

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
345 82 G 5/00 (2006.01.01)
G 3/30 (2006.01.01)
CROSS REFERENCE(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

345 76
/THANG NGUYEN/

Examiner.Art Unit 2691 6/14/2013 Total Claims Allowed:

21

(Assistant Examiner) (Date)
/CHANH NGUYEN/
Supervisory Patent Examiner.Art Unit 2691 06/14/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No. 20130613
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;55035 LIU ET AL

THANG NGUYEN 2691
/THANG NGUYEN/
Examiner.Art Unit 2691 6/14/2013 Total Claims Allowed:

21

(Assistant Examiner) (Date)
/CHANH NGUYEN/
Supervisory Patent Examiner.Art Unit 2691 06/14/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No. 20130613
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;55035 LIU ET AL
THANG NGUYEN 2691
O Claims renumbered in the same order as presented by applicant (| CPA O TD. O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 17 17

2 2 18 18

3 3 19 19

4 4 20 20

5 5 21 21

6 6

7 7

8 8

9 9

10 10

1 11

12 12

13 13

14 14

15 15

16 16
/THANG NGUYEN/
Examiner.Art Unit 2691 6/14/2013 Total Claims Allowed:

21

(Assistant Examiner) (Date)
/CHANH NGUYEN/
Supervisory Patent Examiner.Art Unit 2691 06/14/2013 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No. 20130613
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {Hits Search Query DBs Default i{Plurals {Time
# Operator Stamp
SIE "7038392" US-PGPUB; USPAT OR ON 2013/03/25
15:41
1 "7773054" US-PGPUB; USPAT OR ON 2013/03/25
15:43
79476 OLED or "Organic Light US-PGPUB; USPAT; OR ON 2013/03/25
Emitting Diode" USCCR; FPRS; EPO; 16:48
JPO; DERWENT;
|IBM TDB
4 {11278 S3 and "345".clas. US-PGPUB; USPAT; OR ON 2013/03/25
USOCR; FPRS; EPO; 16:48
JPO; DERWENT;
|BM_TDB
S5 112754 $4 and (threshold adj US-PGPUB; USPAT; OR ON 2013/03/25
voltage) USOCR; FPRS; EPO; 16:51
JPO; DERWENT;
|BM_TDB
S6 1632 S5 and compensat$3 US-PGPUB; USPAT; OR ON 2013/03/25
USOCR; FPRS; EPO; 16:51
JPO; DERWENT;
|BM_TDB
S7 380 S6 and 345/82.ccls. US-PGPUB; USPAT; OR ON 2013/03/25
USOCR; FPRS; EPO; 16:52
JPO; DERWENT;
|BM_TDB
4 ((CHIA-YUAN) near2 US-PGPUB; USPAT OR ON 2013/03/27
(YEH)).INV. 11:08
S9 1116635 ielectroluminescence oled HUS-PGPUB; USPAT; OR ON 2013/04/05
organic adj light adj DERWENT 15:55
emit$4 adj diode$1
S10 1038767 §S9 or led US-PGPUB; USPAT; OR ON 2013/04/05
DERWENT 16:03
S12 116635 ijelectroluminescence oled #US-PGPUB; USPAT; OR ON 2013/04/05
(organic adj light adj DERWENT 16:13
emit$4 adj diode$1)
S138 1124148 §iS12 or (organic adj led) US-PGPUB; USPAT; OR ON 2013/04/05
DERWENT 16:27
S14 15375 S13 and "345".clas. US-PGPUB; USPAT; OR ON 2013/04/05
DERWENT 16:33
S15 113635 S14 and (threshold adj US-PGPUB; USPAT; OR ON 2013/04/05
voltage) DERWENT 17:09
S16 1116667 {electroluminescence oled {US-PGPUB; USPAT; OR ON 2013/04/08
(organic adj light adj DERWENT 09:08
emit$4 adj diode$1)
S17 124187 §S16 or (organic adj led) US-PGPUB; USPAT; OR ON 2013/04/08
DERWENT 09:08
S$18 115375 S17 and "345".clas. US-PGPUB; USPAT; OR ON 2013/04/08
DERWENT 09:08

file:///Cl/Users/tnguyen63/Documents/e-Red%20Folder/13296238/EASTSearchHistory.13296238_ Accessible Version.htm[6/13/2013 3:12:49 PM]
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EAST Search History

$19 113635 S$18 and (threshold adj US-PGPUB; USPAT; OR ON 2013/04/08
voltage) DERWENT 09:08
S20 1798 S19 and 345/211,76.ccls.  {US-PGPUB; USPAT; OR ON 2013/04/08
DERWENT 09:21
S21 §1152 S20 not US-PGPUB; USPAT; OR ON 2013/04/08
electroluminescence DERWENT 09:29
S22 124 8§21 and hysteresis US-PGPUB; USPAT; OR ON 2013/04/08
DERWENT 09:36
S23 124 8§21 and hysteresis US-PGPUB; USPAT; OR ON 2013/04/08
EPO; JPO; DERWENT 11:07
S24 1152 $20 not US-PGPUB; USPAT; OR ON 2013/04/08
electroluminescence USOCR; FPRS; EPO; 11:08
JPO; DERWENT;
|BM _TDB
S25 11116776 ielectroluminescence oled #US-PGPUB; USPAT; OR ON 2013/04/09
(organic adj light adj DERWENT 13:29
emit$4 adj diode$1)
$26 1124301 {S25 or (organic adj led) US-PGPUB; USPAT; OR ON 2013/04/09
DERWENT 13:29
827 15393 S26 and "345".clas. US-PGPUB; USPAT; OR ON 2013/04/09
DERWENT 13:29
S28 113638 S27 and (threshold adj US-PGPUB; USPAT; OR ON 2013/04/09
voltage) DERWENT 13:29
29 1799 S28 and 345/211,76.ccls.  §US-PGPUB; USPAT; OR ON 2013/04/09
DERWENT 13:29
S30 {1152 $29 not US-PGPUB; USPAT; OR ON 2013/04/09
electroluminescence USOCR; FPRS; EPO; 13:29
JPO; DERWENT;
|BM_TDB
S31 11255 S30 and US-PGPUB; USPAT; OR ON 2013/04/09
345/82,83,39.ccls. USCCR; FPRS; EPO; 13:30
JPO; DERWENT;
|IBM TDB
S32 116776 ielectroluminescence oled #US-PGPUB; USPAT; OR ON 2013/04/10
(organic adj light adj DERWENT 17:17
emit$4 adj diode$1)
S33 1124301 §S32 or (organic adj led) US-PGPUB; USPAT; OR ON 2013/04/10
DERWENT 17:17
S34 {15393 S33 and "345".clas. US-PGPUB; USPAT; OR ON 2013/04/10
DERWENT 17:17
S35 {13638 S34 and (threshold adj US-PGPUB; USPAT; OR ON 2013/04/10
voltage) DERWENT 17:17
S36 1799 S35 and 345/211,76.ccls.  §{US-PGPUB; USPAT; OR ON 2013/04/10
DERWENT 17:17
S37 #1152 S36 not US-PGPUB; USPAT; OR ON 2013/04/10
electroluminescence USQOCR; FPRS; EPO; 17:17
JPO; DERWENT;
IBM_TDB
S38 1038 S37 and 345/82,76.ccls. US-PGPUB; USPAT; OR ON 2013/04/10
USOCR; FPRS; EPO; 17:17
JPO; DERWENT;
IBM_TDB
S39 123 S38 and transmission US-PGPUB; USPAT; OR ON 2013/04/10
USOCR; FPRS; EPQ; 17:39
JPO; DERWENT;
IBM_TDB

file:///Cl/Users/tnguyen63/Documents/e-Red%20Folder/13296238/EASTSearchHistory.13296238_ Accessible Version.htm[6/13/2013 3:12:49 PM]
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EAST Search History

EAST Search History (I nterference)

Ref {iHits {{Search Query DBs Default Plurals {iTime

# Operator Stamp

L15 #1 ((reset adj unit) same2 (couple adj US-PGPUB; OR ON 2013/06/13
unit) same2 (enable adj unit)).clm. USPAT; UPAD 14:10

6/13/2013 3:12:43 PM
C:\ Users\ tnguyen63\ Documents\ EAST\ Workspaces\ OLED with threshold voltage
compensation mechanism app# 13296238.wsp

file:///Cl/Users/tnguyen63/Documents/e-Red%20Folder/13296238/EASTSearchHistory.13296238_ Accessible Version.htm[6/13/2013 3:12:49 PM]
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

13296238 LIU ET AL.
THANG NGUYEN 4163
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
345 82, 83, 39, 76, 211 4/22/13 TN
315 169.1, 169.3 4/22/13 TN
SEARCH NOTES
Search Notes Date Examiner
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
please see East Search 6/13/13 TN
ITHANG NGUYEN/

Examiner.Art Unit 2691

U.S. Patent and Trademark Office

Part of Paper No. : 20130613
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PART B - FEEE) TRANSMITTAL

Compiete and send this form, together with applicable fee(s), to: Mail Mail Step ISSUR FEE
Conunissioner for Patenis
P.C. Box 1438
Alexamdria, Virgioia 22313-1450
or Fax (571 273-2888
JE FEE and PURBLICATION FEE (if required). Blocks 1 through 5 should be completed wi

fication of maintenance fees will be ma d to current correspondence address as
a new corrasspondence address; and/or (b} indicat a separate "FEE ADDRESS” for

form should be used
ence including
or directed othe

ce ers
by (2} ‘:rew

ivan
se m Bk;c\ IR

ic mailings of the
1er ACCompanying
ment of formal drawing, st

se Slock | for any change of

27785 7580 068/24/2013

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
P.O.BOX 508
MERRIFIELD, VA 22118

d to me Mail Stbp I
stted to the USPTO (371}

Sibyl Yu
ISioyl Y/
07/05/2013
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/296,238 11/15/2011 Chun-Yen Liu AUOPOBI7USA 9731

TITLE OF INVENTION:
ORGANIC LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE COMPENSATION MECHANISM AND DRIVING METHOD THEREQOF

§ APFLN TYPE SMALL ENTITY E i PUBLICATION FEE § TOTAL FEE(S) DUE T3ATE DUE
nonprovisional No $300 $2080 09/24/2013
§ EXAMINER E ART UNIT i CLASS-SUBCLASS i
NGUYEN, THANG V 2691 345-082000

t front page, list

i. Lnanpc Of correspondencs addrass or indication of "Fee Addre For printing on the pat

7.
CFR 13 (1) the names of up 10 3 registered patent attorneys  1_¥inston Hsu
or wmmx OR, alternatively,

4 Chm ge of correspondence address {or Change of Correspondence
Addre

[ "Fee Addre rdic: k n
PTO/SB/AT; Rev (3- 02 OF MOTS rccnnl) attached. Use of a Customer
Number is reguired.

2_Scott Margo

ed pa aﬁo*ng s or aggu.; nonameds 3
. no name will t d.

s an ¢ s'ignep de ¢ data will appear e is identified below, the document has been filed for
7 CFR 3.1 Compl NOT a substifute fi
(A} NAME OF ASSIGNEE )
AU Optronics Corp. No.1, Li-Hsin Road 2, Science-Based indusirial Park, Hsin-Chu, Taiwan,
R.O.C.
Please check the appropriats assignee category or categories (will not be printed on the patent) : d Individuat L& Corporation or other private group entity 4 Government

4b. Payment of Fea(s):

4a. The following fee(s) are en
3 fssue Pee 3 A check in the amount of the fee(s) is enclosed.
3 Publication Fee (Mo smail entity ount permitted) d Payment by credit card. Form: PY3-2038 is attached.

[ Advance Order - # of Copies «d The Diractor is hereby authorized by charge the re q\m ed fee(s), or credit agy overpayment, to
Deposit Account Number 50-3105

5. Change in Entity Sintus ({rom status indicased above)
AALL ENTITY status. See 37 CFR .27, db Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27{g}2).

[ a. Applican

> Director of the USY

Qi pa\d tssus fee

hu app-mati i

T o re-apply any pre

he Issue Fee and Pu -dr*y il
st as shown by the reco
Authorized Signature  /AWinston Hsu/ 07/04/20143
Typed or printed name __ Winston Hsu Registration Mo, 41,526
USPTO fo process)

red hy .”7 CER 1.311. The information is required to
‘l":( 122 and 37 C “{11 CThis
DTG Tim

mm\g preparing, and
quire to complete
Commeme, rO.
s, P.O. Box 1430,

1l wuv

()f\ (‘UMP"

A
3 I OR’\ Y TG THIS ADDRE

are required to respond to a © on of information unle: iplays a valid OMB control o

Reduction Act of 1895, no perso:

Under the Faper

PTOL-85 (Rev. 08-08) Approved for use through 08/31/2013. OGMB 0551-0033 U.S. Patent and Trademark Gffice; U.S. DEPARTMENT OF COMMERCE

IPR2025-00239 - BOE
Exhibit 1003 - Page 128



Electronic Patent Application Fee Transmittal

Application Number: 13296238

Filing Date: 15-Nov-2011

ORGANIC LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE

Title of Invention: COMPENSATION MECHANISM AND DRIVING METHOD THEREOF

First Named Inventor/Applicant Name: Chun-Yen Liu
Filer: Winston Hsu/Sibyl Yu
Attorney Docket Number: AUOP0537USA

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suﬁ-s'l';(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 1780 1780
Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300
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Description Fee Code Quantity Amount Suz-s'l'g(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2080
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Electronic Acknowledgement Receipt

EFS ID: 16238037
Application Number: 13296238
International Application Number:
Confirmation Number: 9731

Title of Invention:

ORGANIC LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE
COMPENSATION MECHANISM AND DRIVING METHOD THEREOF

First Named Inventor/Applicant Name:

Chun-Yen Liu

Customer Number:

27765

Filer:

Winston Hsu/Sibyl Yu

Filer Authorized By:

Winston Hsu

Attorney Docket Number: AUOP0537USA
Receipt Date: 05-JUL-2013
Filing Date: 15-NOV-2011
Time Stamp: 02:54:45

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $2080

RAM confirmation Number 10657

Deposit Account 503105

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D tD t File N f . .
Number ocument Lescription e Name Message Digest | Part/.zip| (if appl.)
AUOPO0537USA0_E2_1_NP072 4196
1 Issue Fee Payment (PTO-85B) df_ - = ' no 1
p c08a5efb56d595ff777f4532580f3bad224 cd}
Warnings:
Information:
32124
2 Fee Worksheet (SB06) fee-info.pdf no 2
ad7a834f9140c1a549bch0711c08f648dfdb)|
8d1c
Warnings:
Information:
Total Files Size (in bytes):{ 74089

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

IPR2025-00239 - BOE
Exhibit 1003 - Page 132



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWWwW USPIO gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/296,238 08/06/2013 8502757 AUOPO537USA 9731
27765 7590 07/17/2013
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
P.O. BOX 506

MERRIFIELD, VA 22116

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 100 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Chun-Yen Liu, Hsin-Chu, TAIWAN;
Chia-Yuan Yeh, Hsin-Chu, TAIWAN;
Cheng-Chieh Tseng, Hsin-Chu, TAIWAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
OPTRONIC SCIENCES LLC

Applicant/Patent Owner:

Application No./Patent No.: 8502757 Filed/Issue Date: August 6, 2013

Titled: ORGANIC LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE COMPENSATION MECHANISM AND DRIVING METHOD THEREOF
OPTRONIC SCIENCES LLC a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: the inventor(s) To: AU OPTRONICS CORPORATION
The document was recorded in the United States Patent and Trademark Office at
Reel %, Frame L, or for which a copy thereof is attached.

2 From: AU OPTRONICS CORPORATION To: AUO CORPORATION

The document was recorded in the United States Patent and Trademark Office at
Reel 063785 , Frame 0830 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

IPR2025-00239 - BOE
Exhibit 1003 - Page 134




PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3 From: AUO CORPORATION To: OPTRONIC SCIENCES LLC

The document was recorded in the United States Patent and Trademark Office at

Reel 064658 , Frame 0572 , or for which a copy thereof is attached.
4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
8. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

\:| Additional documents in the chain of title are listed on a supplemental sheet(s).

D As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Szymon M. Gurda/ September 24, 2024
Signature Date

Szymon M. Gurda 58451

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE AN, Y epto.goy

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
13/296,238 09/24/2024 08:15:56 PM Z ET AUOP0537USA

Title of Invention

ORGANIC LIGHT EMITTING DISPLAY HAVING THRESHOLD VOLTAGE COMPENSATION
MECHANISM AND DRIVING METHOD THEREOF

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 8502757
under 35 USC 111(a)

CONFIRMATION # 9731 FILEDBY Yilu
PATENT CENTER # 67308138 FILING DATE  11/15/2011
CUSTOMER # 27765 FIRST NAMED  Chun-Yen Liu
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Szymon Gurda
ADDRESS

Documents TOTAL DOCUMENTS: 2
SIZE

DOCUMENT PAGES DESCRIPTION (KB)

POA-filing.pdf 2 Power of Attorney 956 KB

. Assignee showing of

aia0096.pd 3 ownership per 37 CFR 3.73 119 KB

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

2B6EB4E256DA1C3DD0A12D046405C108BAF1D33F69FB2B01
POA-filing.pdf 5F2951D76B289F196A2D65E1E7CA6B4412197826610BFEOD5
DC09548F90293430D28C9805FB9C1D7

aia0096.pdf 21AF7A21B459CD8D43D817E452ECA4EADEG989C73F90BAF4
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Page 2 of 2

3245761E5999089777D560CFAD50202574B73EBFA998742C93
9AD1BDE30C2147F89A11B1E55CB461

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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PRCIAIAMBIAI02-15)
Approved for use theough D/ 3172021. OMSE 0651-003%
U5, Patent and Tras darmrk foum L5 DEPARTMEN)’ OF L‘DMME RCE

Patent 'Si i3
PATENT - POWER OF ATTORNEY e oo 8502757
OR ssue Date August 8, 2013
First Named Inventor | Chun-Yen Liu
REVOCATION OF POWER OF ATTORNEY Title | ORGANIC [IGHT EWITTING DISPLA
WAITH A NEW POWER OF ATTORNEY | HAVING THRESHOLD VOLTAGE
AND | COMPENSATION MECHANISM AND

i DRIVING METHOD THEREOF
\_ CHANGE OF CORRESPONDENCE ADDRESS | iy boiwi o OB30-4218

t heraby revoke all previous powers of atiarney given in the shove-identified patent.

D & Power of Attarney is submitted harewith,

R 1 hereby appoint Practitioner{s] associated with the Customer Number identified in the box at right as myfour
attornayls) or sgentis} with respect to the patent identified above, and to transact aft business in the United 27197
States Patent and Trademark Qffice connected therewith:

E} { hereby appoint Pracitioner{s) named befow as myfour attorneyis) or agentis) with respect to the patent identified above, and to teansact
alt business in the United States Patent and Trademark Office connected therewith:

Practitionerfs! Name Registration Number

- o

Ploase yecognize or change the correspondence address for the sbove-identified patent ta:

@ The address sssocizted with thi above-identified Customer Number,
R

Ej The address sssociated with the Customer Number identified in the box at rights
OR
Firm or
Individusi Nemea
Address

City | swte | i 2ip i
Lountry
Telephane | Emait |

m Patent owngr,
Statement under 37 CFR 3, 73{c} {Form PTO/RIA/G6} submitted herewith or filed an

)} SIGNATIRE of Applicant or Patent Dwrner

&
Sipnature L AAAAAS AN o S\ Date Sepincebar 20, 2624
Name Bayebdn Burda Telephone
Title and Company o ue

NOTE: Signatures of 3l the applicants or patent owasrs of the entire interast of their reprasentativals) ara required. I more than one sigaature
is reguired, submit raultiple forms, check the box budow, and idertily the total sumber of forms submitted in the blank below.

D A total of forms are submitted,
Thiz cotlection of inf Sen i ired by 37 CFR 1.31, 1.32, and 133, The information is reguired to sbtain of sutain 3 bensdit by the pablic, which is 1o updete
{and by the USPTO to process) the fils of a pakent ar mexammation proceeding. Confidentiality is governed by 35 1.5.C. 132 and 37 £FR 1.14. This colleation s

d to take 3 m w i g &, pr ing, and submitting the feted apglication form ta the USPTQ. Time will vary depsnding
upon the individasd casn, Any o s on the t of time you reumre 16 complate this form andfor suggestions for reduging this burden, should be sent to

the Giief trformation Uffices, B4, Patent 3nd Trademark Office, U3, Depariment of Cammercy, P.O. 801 1450, Afexansria, VA 223133450, DO NOT SEND FEES OR
COMPLETEDR FORMS TQ THIS ADDAESS, SEND TO: Commissinner for Parents, &0, Box 1450, Alaxandria, YA 123131450,
i yogs aevd axsistance in compieting the Jarm, vaft 1-800-FY0-$185 and select pption 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. §3-579) requires thal you be given certain information in connection with your
submiission of the attached form relaled fo a patent application or patent. Accordingly, pursuant o the
requirements of the Act, please be advised thal: (1} the ganeral authority for the collection of this information is
35 U.B.C. 2(bK2); (2} turnishing of the information solicited is voluntary; and (3} the principal purpose for which
the information is used by the U.5. Patent and Trademark Office is to process andior examine your submission
related 0 a patent application or patent. i you do not furnish the requestad information, the U.S. Palent and
Trademark Office may rot be able 1o process andfor examine your subrission, which may result in termination
of proceedings of abandorment of the application or expiration of tha patant.

The information provided by you in this form will be subject to the following routine uses:

1. Tha information on this form will be treated confidentially to the axtent allowed undar the Freedont of
Information Act (5 LLS.C. 852) and the Privacy Act (8 UL8.C 552a). Records from this system of
records may be disclosad to the Deparment of Justice to determine whether disclosure of these
racords s required by the Freasdom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting

aviderice to a court, magistrate, or adminisirative tribunal, including disclosures to opposing counssl in

the course of saftlement negotiations.

A record in this systern of records may be disclosed, as a routine use, 1o a Member of Congress

submitting a request involving ant individual, 1o whom the record pertains, whan the individual has

requested assistance from the Member with respest 10 the subject matter of the record,

4. A record in this sysiem of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the informalion in order to perform a contract.  Racipients of information shalt be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuani to 5 U.S.C.
552a(m).

5. A record related o an Intermnational Application filed under the FPalent Cooperation Trealy in this
system of records may be disclosed, as a rouling use, fo the International Bursau of the World
intatlactual Property Organization, pursuant to the Patart Cooperation Treaty.

6. A record inn this system of records may be distlosed, as a routing usse, o ancther federal agency for
purposes of National Security review (35 U.S.C. 181} and for review pursuant to the Atomic Energy Act
{42 L.8.C. 218{c)).

7. Arecord from this system of records may be disclosad, as 2 routine use, 1o the Administrator, General
Serviges, or histher designee, during an inspection of records conducted by GSA as pan of that
agency's responsibiiity to recommend improvements in records mariagemeni practices and programs,
under authority of 44 U.S.0C. 2804 and 2806. Such disclosure shall be made in accordance with the
(G8A reguiations goveming inspection of records for this purpose, and any other relevant {{e, GSA or
Commerge) dirsctive. Such disclosure shall not be used 1 make determinations about individuals.

8. A record from this systen of records may be disclosed, as a routine use, 10 the public after either
publication of the application pursuant to 35 U.S.C. 122(b} or issuance of a patent pursuant to 35
U.S.0. 151, Further, a record may be disclosed, subject 1o the fimitations of 37 CFR 1.14, as a rottine
use, i the public if the record was filed in an application which became abandoned or in which the
procesdings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

9. A record from this system of racords may be disclosed, as a routing use, to a Federal, State, or local
law eniorecement agancy. it the USPTO becomes aware of a violation or potential viciation of law or
requiation.

o
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2\ UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450
| APPLICATION NUMBER

WwW.uspto.gov

FILING OR 371(C) DATE FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |

13/296,238 11/15/2011 Chun-Yen Liu AUOPO537USA
CONFIRMATION NO. 9731

27765 POWER OF ATTORNEY NOTICE
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
SF., NO.389, FUHE RD., YONGHE DIST. [ CROEOO R AT R
NEW TAIPEI CITY, 0C000000078712553
TAIWAN

Date Mailed: 10/02/2024

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/24/2024.

* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-8388-786-0101.

/sltorres/

page 1 of 1
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2\ UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450

WwW.uspto.gov
| APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
13/296,238 11/15/2011 Chun-Yen Liu AUOPO537USA

CONFIRMATION NO. 9731

27197 POA ACCEPTANCE LETTER

MICHAEL J. CHERSKOV

SZYMON M. GURDA [ CAROEOO R AT A

903 COMMERCE DR 0C000000078712590

SUITE 310
OAK BROOK, IL 60523

Date Mailed: 10/02/2024

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/24/2024.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sltorres/

page 1 of 1

IPR2025-00239 - BOE
Exhibit 1003 - Page 142



	27197_13296238_11-15-2011_Power of Attorney
	27197_13296238_11-15-2011_Application Data Sheet
	27197_13296238_11-15-2011_Information Disclosure Statement (IDS) Form (SB08)
	27197_13296238_11-15-2011_Drawings-only black and white line drawings
	27197_13296238_11-15-2011_Abstract
	27197_13296238_11-15-2011_Claims
	27197_13296238_11-15-2011_Specification
	27197_13296238_11-15-2011_Fee Worksheet (SB06)
	27197_13296238_11-15-2011_Electronic Filing System Acknowledgment Receipt
	27197_13296238_11-15-2011_Oath or Declaration filed
	27197_13296238_12-01-2011_Fee Worksheet (SB06)
	27197_13296238_12-01-2011_Filing Receipt
	27197_13296238_12-01-2011_Communication - Re:  Power of Attorney (PTOL-308)
	27197_13296238_01-03-2012_Certified Copy of Foreign Priority Application
	27197_13296238_01-03-2012_Transmittal Letter
	27197_13296238_09-20-2012_Notice of Publication
	27197_13296238_04-25-2013_Ex Parte Quayle Action
	27197_13296238_04-25-2013_List of references cited by examiner
	27197_13296238_04-25-2013_Index of Claims
	27197_13296238_04-25-2013_Bibliographic Data Sheet
	27197_13296238_04-25-2013_Search information including classification, databases and other search related notes
	27197_13296238_04-25-2013_Examiner's search strategy and results
	27197_13296238_04-25-2013_List of References cited by applicant and considered by examiner
	27197_13296238_05-14-2013_Response after Ex Parte Quayle Action
	27197_13296238_05-14-2013_Claims
	27197_13296238_05-14-2013_Electronic Filing System Acknowledgment Receipt
	27197_13296238_05-14-2013_Applicant Arguments/Remarks Made in an Amendment
	27197_13296238_05-14-2013_Fee Worksheet (SB06)
	27197_13296238_06-24-2013_Notice of Allowance and Fees Due (PTOL-85)
	27197_13296238_06-24-2013_Bibliographic Data Sheet
	27197_13296238_06-24-2013_Issue Information including classification, examiner, name, claim, renumbering, etc.
	27197_13296238_06-24-2013_Examiner's search strategy and results
	27197_13296238_06-24-2013_Search information including classification, databases and other search related notes
	27197_13296238_07-05-2013_Issue Fee Payment (PTO-85B)
	27197_13296238_07-05-2013_Fee Worksheet (SB06)
	27197_13296238_07-05-2013_Electronic Filing System Acknowledgment Receipt
	27197_13296238_07-17-2013_Issue Notification
	27197_13296238_09-24-2024_Assignee showing of ownership per 37 CFR 3.73
	27197_13296238_09-24-2024_Electronic Filing System Acknowledgment Receipt
	27197_13296238_09-24-2024_Power of Attorney
	27197_13296238_10-02-2024_Communication - Re:  Power of Attorney (PTOL-308)
	27197_13296238_10-02-2024_Communication - Re:  Power of Attorney (PTOL-308)



