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(57) ABSTRACT

An organic light emitting display device is provided. The
device includes a photo sensor adapted to: sense a brightness
of ambient light; output a pulse width of an emission control
signal corresponding to a sensed brightness of the ambient
light; and output a gamma compensation coeflicient corre-
sponding to the sensed brightness of the ambient light and a
user selected brightness. The device also includes a gamma
compensation circuit adapted to adjust a magnitude of a
voltage between a plurality of gradation voltages according
to the output gamma compensation coeflicient. The device
also includes a scan driver and a data driver. The device also
includes a pixel portion including a pixel adapted to: emit
light according to the data signal, the scan signal, and the
emission control signal; and display an image corresponding

Mar. 29, 2006 (KR) .cooererreecrrencciennn 2006-0028613 to the user selected brightness.
| P Lo
| AL | |
| SINSING | L L
| SHCTION Vse CIK |
| SA | SENSING SIGNAL 514 i
| o ‘ e
| . [convirsion] s |
| CONVERTER| g | PROCESSOR COUNTER |
i obit  EXTERNAL |
I S — 1 6 SIGNAL 4
| 515 ’ i 600
5513“‘: FRST REGISTR |-——100 |-~ i :
||| SECOND REGISTER [-—~1{90 S S YW
] | o J [ Lol
|| | THRD RECISTER |+——{80 ;
| rouRmREGSTERE——70 | o =1 SCAN DRIVER
o | VOLTAGE | S
||| FFTHREGISTRR =60 | 300
|| SOTH REGISTER {—=1{50 §
| |SEVENTH REGISTER-—1{40 ;
! | mGHTH REGISTER |30
-1 [ o pecisTER H——{20 i
I B— P |



Patent Application Publication  Oct. 4,2007 Sheet 1 of 6 US 2007/0229435 A1

FIG. 1
(CONVENTIONAL ART)
4 v
i R SOV ' N L
Tt i R 1)
B ;
POWER | | Scan |E2_{7] |
SUPPLY| [DRIVER|
S i
i |
En ¢ &
T Tiss DI D2 D
2
DATA DRIVER

f
<0



Patent Application Publication  Oct. 4,2007 Sheet 2 of 6 US 2007/0229435 A1

) ELVdd
400 300 L
- 1 St S . — A
, fu, g RS
2 _|;L} .ﬁ} _(:}
POWER| | scan | E2 1 :
SUPPLY| |DRIVER | _ i
Sn | _ i
It L | |
Y -
En — : !
RLY
s DI D2 D
Le GAMMA
PHOTO
COMPENSATIONH—— DATA DRIVER
SENSOR CIRCUIT

7 7 J
500 600 200



Patent Application Publication  Oct. 4,2007 Sheet 3 of 6 US 2007/0229435 A1

f IO, | |

i SENNG | | 0

5 o Vsyne CIK |
; SA | SENSING SIGNAL 514 L3

| / 512 / |

i AD 1, [conveRsioN] . cs |
| CONVERTER| gy  |PROCESSOR COUNTER |
| bt EERML |

| g o SO |

iS5 5 i 600
iﬁléﬂ: FIRST REGISTER ! 100 |-~ d 0
|| SECOND RECISTER H——%0 ol S PP W
] | o J |+ [CIRCUT
- || THRD REGISTER H—180 i

[ rouem mestER {10 | gy -~ SCAN DRIVER
L | VOLTAGE ! 7
|| TUTHREGISTER [<—{60 5 30
|| SINTHREGISTER {-—={50 g

| |SEVENTH REGISTER|-—~|40 g

| | mom RacismR H——30

[ v regisme |H——{20 |



Patent Application Publication  Oct. 4,2007 Sheet 4 of 6 US 2007/0229435 A1

f1G. 4

UPPER 10 bits LOWER 10 bits
l 62 | 63
/ /

AMPLITUDE CONTROL CURVE CONTROL
REGISTER REGISTER

: 4bit| 4bit |4bit
VHI 64 -\3blt \\7blt b R
61 S V0
FIRST
SELECTING
SECTION

600

— V0
— Vi

SIXTH. 1169 |
RO V3 w

SECTION — W

65 |
!

FIFTH [ g8
SELRCTNG = LL
SECTION

SECOND
SELECTING
SECTION

GRADATION| :

e VOLTAGE
67 AMP

R RCTIN L~ V15

SECTION

THRD | g6
SELECTIN — L£] L V61

SECTION | . o
V63 [ s

= F—WWWWWWWWWW YWWWWWWW
|




Patent Application Publication  Oct. 4,2007 Sheet 5 of 6 US 2007/0229435 A1

FlG. oA

Voff

Vonl
Yon?
Vond

Von4

Voff

VYon

\
B
i -
0 63
F1G. OB
A




Patent Application Publication  Oct. 4,2007 Sheet 6 of 6 US 2007/0229435 A1

100 ,
o N — —— BRIGHT STAGE
W ____ INTERMEDIATE
o A S STACE
= E T —— DARK STAGE
] o e
g 80 F----------- \ y -
4 )
% 40 Yl - L T
S W0 — ]
2 m—
(] — 8 N A T S —
0 V2 VNIVMR VHLVR
1 10 100 1000 10000 100000

BRIGHTNESS OF AMBIENT LIGHT [Ix]



US 2007/0229435 A1l

ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND DRIVING METHOD FOR THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2006-0028613, filed
on Mar. 29, 2006, in the Korean Intellectual Property Office,
the entire content of which is incorporated herein by refer-
ence.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to an organic light

emitting display device and a driving method for the same,
and more particularly, to an organic light emitting display
device and a driving method that adjusts luminance accord-
ing to brightness of ambient light.

[0004] 2. Discussion of Related Art

[0005] A flat panel display includes a display region
defined by a plurality of pixels arranged on a substrate in a
form of a matrix, and displays an image by selectively
applying a data signal to the pixels to which a scan line and
a data line are connected.

[0006] A flat panel display is classified into an active
matrix type and a passive matrix type according to its drive
type. In a point of resolution, contrast, and operation speed,
the active matrix type flat panel display which selectively
lights every unit pixel has been widely used. An organic light
emitting is one such example of a flat panel display.
[0007] In an organic light emitting display device, when a
luminance of an ambient light is increased, a user may not
be able to recognize an exact image. When a luminance of
an ambient light is reduced, a user recognizes higher than a
set luminance. Accordingly, when the ambient light changes,
it may become difficult for the user to recognize an image.

SUMMARY

[0008] One embodiment of the present invention provides
an organic light emitting display device. The device includes
a photo sensor adapted to: sense a brightness of ambient
light; output a pulse width of an emission control signal
corresponding to a sensed brightness of the ambient light;
and output a gamma compensation coeflicient correspond-
ing to the sensed brightness of the ambient light and a user
selected brightness. The device also includes a gamma
compensation circuit adapted to adjust a magnitude of a
voltage between a plurality of gradation voltages according
to the output gamma compensation coeflicient. The device
also includes a scan driver and a data driver. The scan driver
is adapted to: adjust the pulse width of the emission control
signal according to the pulse width of the emission control
signal output from the photo sensor; and generate and
transfer a scan signal and an emission control signal to the
pixel portion. The data driver is adapted to generate and
transfer a data signal to the pixel portion. The device also
includes a pixel portion including a pixel adapted to: emit
light according to the data signal, the scan signal, and the
emission control signal; and display an image corresponding
to the user selected brightness.

[0009] The photo sensor includes a plurality of registers
divided into a plurality of groups, wherein the same gamma
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compensation coefficient but a plurality of different emission
times are stored in the plurality of registers in a same group.
One of the plurality of registers is selected from the plurality
of registers in the photo sensor according to the sensed
brightness of the ambient light. The photo sensor further
includes: an optical sensing section adapted to output an
analog sensing signal corresponding to the sensed brightness
of the ambient light; an analog-to-digital converter adapted
to convert the analog sensing signal from the optical sensing
section into a digital sensing signal; and a counter adapted
to count a predetermined number during one frame period
and generate a corresponding counting signal. The photo
sensor further includes: a conversion processor adapted to
output a control signal based on the digital sensing signal
and the counting signal; a plurality of registers adapted to
separate the sensed brightness of the ambient light into a
plurality of stages of brightness, and store a plurality of
register set values and a plurality of emission times of a pixel
corresponding to the plurality of stages; and a first selector
adapted to select and output one of the plurality of register
set values according to the control signal output from the
conversion processor. The photo sensor further includes: a
second selector adapted to provide an output for displaying
the image after adjusting a luminance corresponding to the
sensed brightness of the ambient light or for displaying the
image with a predetermined luminance.

[0010] A gamma compensation signal output from the
gamma compensation circuit adjusts the data signal. The
gamma compensation circuit includes: an amplitude control
register adapted to control an upper stage gradation voltage
and a lower stage gradation voltage according to the plu-
rality of register set values; a curve control register adapted
to select an intermediate stage gradation voltage according
to a second register set value to control a gamma curve; and
a first selecting section adapted to select the upper stage
gradation voltage by a first register set bit value output from
the amplitude control register. The gamma compensation
circuit also includes: a second selecting section adapted to
select the lower stage gradation voltage by a third register set
bit output from the amplitude control register; a third
selecting section adapted to output a first intermediate stage
gradation voltage by a fourth register set bit value output
from the curve control register; and a fourth selecting
section adapted to output a second intermediate stage gra-
dation voltage by a fifth register set bit value output from the
curve control register. The gamma compensation circuit also
includes: a fifth selecting section adapted to output a third
intermediate stage gradation voltage by a fifth register set bit
value output from the curve control register; a sixth selecting
section adapted to output a fourth intermediate stage grada-
tion voltage by a sixth register set bit value output from the
curve control register; and a gradation voltage amplifier
adapted to output a plurality of gradation voltages corre-
sponding to a plurality of gradation voltages to be expressed.
A different value is set as a luminance change of the pixel
portion when the sensed brightness of the ambient light
becomes brighter or when the sensed brightness of ambient
light becomes darker, and the luminance change occurs
according to a hysteresis curve. Additionally, the analog-to-
digital converter compares the analog sensing signal with a
reference voltage, and generates the digital sensing signal
according to a compared result. Further, the reference volt-
age changes corresponding to the sensed brightness of the
ambient light. A different voltage value is set as a reference
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voltage when the sensed brightness of the ambient light
becomes brighter and when the sensed brightness of the
ambient light becomes darker.

[0011] Another embodiment of the invention provides a
method for driving an organic light emitting display device.
The method includes: dividing a luminance of a pixel
portion into a plurality of stages, and selecting one of the
plurality of stages to adjust voltage differences between
gradation voltages; and adjusting an emission time of the
pixel portion corresponding to a sensed brightness of an
ambient light. The plurality of stages include a dark stage, an
intermediate stage, and a bright stage. The emission time of
the pixel portion is adjusted according to a reference voltage
corresponding to a sensed brightness of an ambient light in
each of the dark stage, the intermediate stage, and the bright
stage. The emission time of the pixel portion is adjusted
according to a reference voltage corresponding to a sensed
brightness of an ambient light, and a different voltage value
is set as the reference voltage when the sensed brightness of
the ambient light becomes brighter and when the sensed
brightness of the ambient light becomes darker.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1is a schematic diagram showing a circuit of
a conventional organic light emitting display device.
[0013] FIG. 2 is schematic diagram showing a circuit of an
organic light emitting display device according to an
embodiment of the present invention.

[0014] FIG. 3 is a block diagram showing an embodiment
of the photo sensor, and the gamma compensation circuit
and scan driver of FIG. 2.

[0015] FIG. 4 is a block diagram showing an embodiment
of the gamma compensation circuit connected to the photo
sensor shown in FIG. 3.

[0016] FIG. Sa and FIG. 5b are graphs showing gamma
curves of a gamma compensation circuit.

[0017] FIG. 61s a graph showing a hysteresis concept used
in the organic light emitting display device according to an
embodiment of the present invention.

DETAILED DESCRIPTION

[0018] With reference to FIG. 1, an embodiment of a
conventional organic light emitting display device includes
a pixel portion 10, a data driver 20, a scan driver 30, and a
power supply 40. The conventional organic light emitting
display device having the aforementioned construction dis-
plays an image with a set luminance. The pixel portion 10
includes a plurality of pixels 11, a plurality of scan lines S1,
S2, ..., Sn, a plurality of emission control lines F1, E2, .
.., Bn and a plurality of data lines D1, D2, . . ., Dm. The
pixel 11 includes a pixel circuit (not shown) and a light
emitting diode (not shown). The pixel circuit is connected to
the scan lines S1, S2, . . ., Sn, the emission control lines E1,
E2,.... En and the data lines D1, D2, . .., Dm. The pixel
circuit receives a scan signal and a data signal from the scan
lines S1, S2, ..., Sn and the data lines D1, D2, . . ., Dm,
and transfers them to the light emitting diode. The light
emitting diode includes a first electrode and a second
electrode. When an electric current flows from the first
electrode to the second electrode, the light emitting diode
emits light according to a gradation value corresponding to
the electric current.
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[0019] The data driver 20 is connected to the plurality of
data lines D1, D2, . . . , Dm, and transfers a data signal to
the pixel portion 10. The data signal is transferred to one
column of the pixel portion 10 in parallel.

[0020] The scan driver 30 is connected to the plurality of
scan lines S1, S2, . . ., Sn, and the plurality of emission
control lines E1, E2, . . . En. The scan driver 30 transfers a

scan signal to the pixel portion 10, thereby providing a data
signal to a row of the pixel portion 10 selected by the scan
signal.

[0021] FIG. 2 is schematic diagram showing a circuit of an
organic light emitting display device according to an
embodiment of the present invention. With reference to FIG.
2, one embodiment of an organic light emitting display
device includes a pixel portion 100, a data driver 200, a scan
driver 300, a power supply 400, a photo sensor 500 and a
gamma compensation circuit 600. The pixel portion 100
includes n scan lines S1, 82, . . ., Sn, n emission control lines
E1,E2, ..., En, m data lines D1, D2, ..., Dm, a plurality
of pixels 101, a first power line L1, and a second power line
L2. The n scan lines S1, S2, . . ., Sn, and the n emission
control lines F1, E2, . . ., En are arranged in a row direction.
The m data lines D1, D2, . . ., Dm are arranged in a column
direction. The plurality of pixels 101 are electrically coupled
with the n scan lines S1, S2, . . ., Sn, the n emission control
lines E1, E2, . .., En, and the m data lines D1, D2, .. ., Dm.
The first power line L1 supplies a first power source ELVdd
to the pixel portion 100. The second power line 1.2 supplies
a second power source ELVss to the pixel portion 100. Here,
the second power line 1.2 is equivalently expressed. The
second power line L2 is formed at an entire region of the
pixel portion 100 and can be electrically coupled with each
pixel 101. Further, the pixel portion 100 can display an
image with a dark stage, an intermediate stage, and a bright
stage. One of the dark stage, the intermediate stage or the
bright stage can be selected by a user according to the user’s
taste or power consumption constraints.

[0022] The data driver 200 transfers a compensated data
signal to the data lines D1, D2, . . . , Dm according to a
control signal from the photo sensor 500. The data driver
200 generates the compensated data signal by changing a
gamma compensation signal according to a selected one of
the dark stage, the intermediate stage or the bright stage.
[0023] The scan driver 300 provides a scan signal to the
scan lines S1, S2, . . ., Sn, and provides an emission control
signal to the emission control lines E1, E2, . . ., En.
Respective rows of the pixel portion 100 are sequentially
selected by the scan signal so that a data signal is transferred
to a selected row and an emission time of a pixel is
determined based on a pulse width of an emission control
signal. Further, the scan driver 300 adjusts a pulse width of
the emission control signal according to a control signal
from the photo sensor 500. Here, although the scan driver
300 generates and outputs the emission control signal, the
emission control lines E1, E2, . . ., En are associated with
a special driver (not shown) and the emission control signal
can be transferred to the pixel portion 100.

[0024] The power supply 400 supplies a first power source
ELVdd through the first power line L1, and supplies a
second power source ELVss through the second power line
L2.

[0025] The photo sensor 500 generates a sensing signal
corresponding to a brightness of an ambient light and adjusts
a luminance of the pixel portion 100 based on the sensing
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signal. The photo sensor 500 allows a user to select one of
the dark stage, the intermediate stage or the bright stage with
the result that the pixel portion 100 may display a corre-
sponding an image. The photo sensor 500 selects and
outputs a control signal according to a selected one of the
dark stage, the intermediate stage or the bright stage, as well
as the sensing signal. Consequently, the photo sensor 500
may adjust the luminance corresponding to the ambient light
in the dark stage, the intermediate stage or the bright stage.
Here, a gamma compensation circuit 600 adjusts the dark
stage, the intermediate stage or the dark stage and a lumi-
nance corresponding to an ambient light is adjusted corre-
sponding to an emission time of a pixel. Pulse width
information for a gamma compensation coefficient and an
emission control signal are stored and included in the control
signal.

[0026] The gamma compensation circuit 600 adjusts a
magnitude of a voltage between respective gradations
according to the gamma compensation coeflicient stored in
the control signal from the photo sensor 500, and compen-
sates a data signal. That is, a variation in the magnitude of
a voltage between respective gradations according to the
gamma compensation coeflicient causes a difference
between respective gradations to be recognized.

[0027] FIG. 3 is a block diagram showing an embodiment
of the photo sensor, and the gamma compensation circuit
and scan driver of FIG. 2. As shown in FIG. 3, the photo
sensor 500 provides an output to the gamma compensation
circuit 600 and the scan driver 300.

[0028] One embodiment of the photo sensor 500 includes
an optical sensing section 511, an analog-to-digital (A/D)
converter 512, a counter 513, a conversion processor 514, a
plurality of registers 515, a first selector 516 and a second
selector 517. The optical sensing section 511 measures a
brightness of an ambient light, divides it into a plurality of
stages, and outputs an analog sensing signal corresponding
to the stages. The A/D converter 512 compares the analog
sensing signal from the optical sensing section 511 with a
reference voltage, and outputs a digital sensing signal cor-
responding to the compared result. Different voltages can be
used as the reference voltage in the case in which the
ambient light becomes brighter and the case in which the
ambient light becomes darker. That is, by applying a hys-
teresis, the reference voltage is set to VH1 and VH2 when
the ambient light has a bright stage. The reference voltage is
set to VM1 and VM2 when the ambient light has an
intermediate stage. The reference voltage is set to VL1 and
VL2 when the ambient light has a dark stage. Here, a voltage
of VH2 is set to be greater than that of VHI. A voltage of
VM2 is set to be greater than that of VM1. A voltage of VL2
is set to be greater than that of VL1. Further, when the
ambient light becomes darker, the reference is set to VL1 in
the dark stage, VM1 in the intermediate stage, and VH1 in
the bright stage. When the ambient light becomes brighter,
the reference is set to VL2 in the dark stage, VM2 in the
intermediate stage, and VH2 in the bright stage. The hys-
teresis will be described in detail with reference to FIG. 6.
[0029] Referring back to FIG. 3, the counter 513 counts a
predetermined number and outputs a corresponding count-
ing signal (Cs). For example, where the counter 513 uses a
binary value of 2 bits, when the vertical synchronous signal
(Vsync) is input to the counter 513, it is initialized as a value
of ‘00,).” Next, the counter 513 sequentially shifts a clock
signal CLK and counts a number up to ‘11,,.” Then, the
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Vsync is input to the counter 513, the counter 513 is reset at
an initialization state. Through the aforementioned opera-
tion, the counter 513 sequentially counts the number from
‘00" to “11,,)” during one frame period, and outputs a Cs
corresponding to the counted number to a conversion pro-
cessor 514.

[0030] The conversion processor 514 maintains the sens-
ing signal from the optical sensing section 511 while the
counter 513 is counting the predetermined number. Further,
the conversion processor 514 outputs a select signal corre-
sponding to one selected by a user corresponding to the dark
stage, the intermediate stage or the bright stage.

[0031] That is, when the conversion processor 514
receives a predetermined signal from the counter 513, it
outputs the sensing signal from the A/D converter 512, and
maintains the output sensing signal during one frame period.
The conversion processor 514 resets a sensing signal main-
tained during a previous frame period when a next frame
period comes. The conversion processor 514 again outputs
a sensing signal output from the A/D converter 512 and
maintains it during one frame period. For example, when an
ambient light is in a brightest state, the conversion processor
514 outputs a sensing signal of ‘11°, and maintains the
sensing signal of “11” during one frame period when the
counter 513 is counting the predetermined number. When
the ambient light is in a darkest state, the conversion
processor 514 outputs a sensing signal of “00’, and maintains
the sensing signal of ‘00” during one frame period when the
counter 513 is counting the predetermined number. Further,
in the same manner, when an ambient light changes from the
bright stage to the intermediate stage, the conversion pro-
cessor 514 outputs a sensing signal of ‘10” and maintains it
during one frame period. When the ambient light changes
from the dark stage to the intermediate stage, the conversion
processor 514 outputs a sensing signal of “01°, and maintains
it during one frame period.

[0032] A brightness of the ambient light is divided into
three groups including a bright stage, an intermediate stage,
and a dark stage. The plurality of registers 515 includes nine
registers. Three registers are allotted to each group. A
gamma compensation coeflicient functions to compensate a
gamma of an image signal. A register set value functions to
correspond to an emission control signal determining an
emission time of a pixel. The gamma compensation coefi-
cient and the register set value are stored in each register.
Among register set values stored in a register of the same
group, a gamma compensation coeflicient has the same
value, but a value corresponding to an emission control
signal has different values. When a user selects one of the
bright stage, the intermediate stage, and the dark stage, a
register corresponding to each group of the bright stage, the
intermediate stage, and the dark stage is selected, one
register is selected from registers included in each group,
and a control signal stored in the selected register is output.
A gamma compensation coeflicient and an emission signal
are stored in the control signal. The gamma compensation
coeflicient is transferred to the gamma compensation circuit
600, and the emission signal is transferred to the scan driver
300. Accordingly, the gamma compensation coeflicient com-
pensates a gamma value of an image signal, and the emis-
sion signal adjusts a pulse width of an emission control
signal output from the scan driver 300.

[0033] The first selector 516 selects one of the plurality of
registers 515 according to the sensing signal from the
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conversion processor 514 and a user’s selection, and outputs
a control signal stored in the selected register.

[0034] The second selector 517 receives an external signal
for selecting a one bit value. When a value of ‘1’ is selected
in the second selector 517, the second selector 517 causes a
signal corresponding to an output signal of the photo sensor
500 to be output, thereby controlling a luminance corre-
sponding to an ambient light. When a value of ‘0’ s selected
in the second selector 517, the second selector 517 causes a
predetermined signal to be output irrespective of the sensing
signal of the optical sensing section 511, thereby expressing
an image with a predetermined luminance regardless of the
ambient light.

[0035] The gamma compensation circuit 600 performs a
gamma compensation according to the gamma compensa-
tion coefficient included in the control signal of the register
515 selected by the first selector 516. Here, the gamma
compensation is performed by R, G, and B.

[0036] Accordingly, the photo sensor 500 senses an ambi-
ent light, and adjusts a luminance of the pixel portion 100
according the sensed ambient light. In particular, when the
ambient light is bright, the photo sensor 500 increases the
luminance of the pixel portion 100. In contrast to this, when
the ambient light is dark, the photo sensor 500 reduces the
luminance of the pixel portion 100.

[0037] FIG. 4 is a block diagram showing an embodiment
of the gamma compensation circuit connected to the photo
sensor shown in FIG. 3. With reference to FIG. 4, the
embodiment of the gamma compensation circuit 600
includes a ladder resistor 61, an amplitude control register
62, a curve control register 63, a first selecting section 64, a
second selecting section 65, a third selecting section 66, a
fourth selecting section 67, a fifth selecting section 68 and
a sixth selecting section 69, and a gradation voltage ampli-
fier 70.

[0038] The ladder resistor 61 generates a plurality of
gradation voltages. The ladder resistor 61 includes a plural-
ity of variable resistors between the lowest stage voltage
VLO and a reference voltage serially coupled to each other.
The highest-stage voltage VHI is set as the reference volt-
age. Further, when a resistance value of the ladder resistor 61
is set to be small, a control range of an amplitude decreases
but a precision of the control amplitude is enhanced. In
contrast to this, when a resistance value of the ladder resistor
61 is set to be great, a control range of an amplitude
increases but a precision of the control amplitude is dete-
riorated.

[0039] The amplitude control register 62 outputs a register
set value of 3 bits to the first selecting section 64, and
outputs a register set value of 7 bits to the second selecting
section 65. Here, an increase in the number of set bits may
increase the number of gradations that may be selected, and
a change in the register set value may select a different
gradation voltage.

[0040] The curve control register 63 outputs a register set
value of 4 bits to third selecting section 66, fourth selecting
section 67, fifth selecting section 68 and sixth selecting
section 69. Here, the register set value can be changed, and
a gradation voltage to be selected can be adjusted according
to the register set value.

[0041] The upper 10 bits and the lower 16 bits among
control signals stored in the plurality of registers 515 are
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input to the amplitude control register 62 and the curve
control register 63. respectively, and are selected as a
register set value.

[0042] The first selecting section 64 selects a gradation
voltage corresponding to a register set value of 3 bits output
from the amplitude control register 62 among a plurality of
gradation voltages divided by the ladder resistor 61, and
outputs it as the highest gradation voltage.

[0043] The second selecting section 65 selects a gradation
voltage corresponding to a register set value of 7 bits output
from the amplitude control register 62 among a plurality of
gradation voltages divided by the ladder resistor 61, and
outputs it as the lowest gradation voltage.

[0044] The third selecting section 66 divides a voltage
between the highest gradation voltage from the first select-
ing section 64 and the lowest gradation voltage from the
second selecting section 65 into a plurality of gradation
voltages through a plurality of resistor rows, and selects and
outputs a gradation voltage corresponding to a register set
value of 4 bits.

[0045] The fourth selecting section 67 divides a voltage
between the highest gradation voltage from the first select-
ing section 64 and the gradation voltage from the third
selecting section 66 into a plurality of gradation voltages
through a plurality of resistor rows, and selects and outputs
a gradation voltage corresponding to a register set value of
4 bits.

[0046] The fifth selecting section 68 selects and outputs a
gradation voltage corresponding to a register set value of 4
bits among the output gradation voltages of the first and
fourth selecting sections 64 and 67.

[0047] The sixth selecting section 69 selects and outputs a
gradation voltage corresponding to a register set value of 4
bits among the output gradation voltages of the first and fifth
selecting sections 64 to 68.

[0048] In the aforementioned operation, a curve of a
middle gradation part can be controlled according to a
register set value of the curve control register 63 that allows
gamma characteristics to be adjusted suited to the charac-
teristics of respective light emitting diodes. Moreover, in
order to make a gamma curve characteristic convex down-
wardly, a resistance of the ladder resistor 61 is adjusted to
increase a potential difference between respective gradations
as a small gradation is expressed. In contrast to this, so as to
make a gamma curve characteristic convex upwardly, a
resistance of the ladder resistor 61 is adjusted to reduce a
potential difference between respective gradations as a small
gradation is expressed.

[0049] The gradation voltage amplifier 70 outputs a plu-
rality of gradation voltages corresponding to a plurality of
gradations to be expressed.

[0050] FIGS. 5a and 55 are graphs showing gamma curves
of a gamma compensation circuit. In consideration of fluc-
tuations in characteristics of R, G, and B light emitting
diodes, so as to have almost the same luminance character-
istics in R, G, and B light emitting diodes, gamma compen-
sation circuits are installed at the R, G, and B light emitting
diodes so that an amplitude and a curve through a curve
control register 63 and an amplitude control register 62 can
be differently set according to the R, G, and B light emitting
diodes.

[0051] FIG. 5a illustrates a case that changes a lower stage
gradation voltage according to a gamma compensation coef-
ficient of 7 bits without changing an upper stage gradation
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voltage to adjust the amplitude of the lower stage gradation
voltage. The curve at reference numeral Al represents a
gamma curve corresponding to a sensing signal indicating
that an ambient light is in the darkest state. The curve at
reference numeral A2 represents a gamma curve correspond-
ing to a sensing signal indicating that an ambient light is in
a dark state. The curve at reference numeral A3 represents a
gamma curve corresponding to a sensing signal indicating
that an ambient light is in a bright state. The curve at
reference numeral A4 represents a gamma curve correspond-
ing to a sensing signal indicating that the ambient light is in
the brightest state. So as to control the amplitude of a
gradation voltage small, a gamma compensation coeflicient
of the amplitude control register 62 is controlled so that the
second selecting section 65 selects the highest stage voltage.
In order to control the amplitude of the gradation voltage
greatly, it is set that the second selecting section 65 selects
the lowest stage voltage.

[0052] FIG. 5b illustrates a case that changes a middle
stage gradation voltage according to a gamma compensation
coeflicient set in the curve control register 63 without
changing upper and lower stage gradation voltages to adjust
a gamma curve. A register set value of 4 bits is input to third
selecting section 66, fourth selecting section 67, fifth select-
ing section 68 and sixth selecting section 69. and four
gamma values are selected corresponding to the register set
value, thereby generating a curve. An off voltage (Voff) is a
voltage corresponding to a black gradation (gradation value
of approximately zero), whereas an on voltage (Von) is a
voltage corresponding to a white gradation (gradation value
of 63). A slope change degree of the curve at reference
numeral C2 curve is greater than that of the curve of
reference numeral C1, and is less than that of the curve at
reference numeral C3. With reference to FIG. 54 and FIG.
5b, by changing a set value of a gamma control register, a
gradation voltage is varied to generate a gamma curve. This
allows the brightness of pixels 101 included in the pixel
portion 100 to be adjusted.

[0053] FIG. 6is a graph showing a hysteresis concept used
in the organic light emitting display device according to an
embodiment of the present invention. The hysteresis indi-
cates that the organic light emitting display device responds
to a signal late when a strength of the signal is increased or
reduced. The organic light emitting display may display
device an image in a dark stage, an intermediate stage or a
bright stage. A user may select the dark stage, the interme-
diate stage or the bright stage of the image.

[0054] When the user selects an image of the dark stage,
when the ambient light is increased from 10(Ix) to 100(Ix),
V1.2 is selected as a reference voltage. In contrast to this,
when the ambient light is reduced from 100(Ix) to 10(Ix),
VL1 is selected as the reference voltage. Consequently, in a
case when the ambient light becomes brighter, when a
voltage of the analog sensing signal becomes VL2, a lumi-
nance of the organic light emitting display device is varied.
In contrast to this, in a case when the ambient light becomes
darker, when a voltage of the analog sensing signal becomes
VL1, a luminance of the organic light emitting display
device is varied. That is, the case where the ambient light
becomes brighter uses a greater reference voltage in com-
parison with the case where the ambient light becomes
darker. Accordingly, where the ambient light becomes
darker, when the ambient light has a luminance greater than
that of the case of a darker ambient light, the luminance of
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the organic light emitting display device is changed. In
contrast to this, where the ambient light becomes brighter,
when the ambient light has a luminance less than that of the
case of a brighter ambient light, the luminance of the organic
light emitting display device is changed.

[0055] Accordingly, the organic light emitting display
device responds to a luminance change of the ambient light
late. When the intermediate stage and the bright stage are
selected, the operation is the same as that of the case where
the dark stage is selected except that a different reference
voltage is set and the hysteresis is applied.

[0056] The brightness change effect can be obtained in the
organic light emitting display device when the ambient light
changes by applying a hysteresis that responds to a lumi-
nance change late.

[0057] According to an organic light emitting display
device and a driving method for the same of the present
invention, a user can select one of a dark stage, an interme-
diate stage, and a bright stage. Further, a luminance may be
adjusted according to the stage change of an ambient light so
that a user can recognize an image upon the change of the
stage. Moreover, the luminance can be adjusted using an
emission time to easily control a white balance.

[0058] Although exemplary embodiments of the present
invention have been shown and described, it will be appre-
ciated by those skilled in the art that changes might be made
in this embodiment without departing from the principles
and spirit of the invention, the scope of which is defined in
the claims and their equivalents.

What is claimed is:
1. An organic light emitting display device, comprising:
a photo sensor adapted to:
sense a brightness of ambient light;
output a pulse width of an emission control signal
corresponding to a sensed brightness of the ambient
light; and

output a gamma compensation coeflicient correspond-
ing to the sensed brightness of the ambient light and
a user selected brightness;
a gamma compensation circuit adapted to adjust a mag-
nitude of a voltage between a plurality of gradation
voltages according to the output gamma compensation
coeflicient;
a scan driver adapted to:
adjust the pulse width of the emission control signal
according to the pulse width of the emission control
signal output from the photo sensor; and

generate and transfer a scan signal and an emission
control signal to the pixel portion;

a data driver adapted to generate and transfer a data signal
to the pixel portion; and

a pixel portion including a pixel adapted to:
emit light according to the data signal, the scan signal,

and the emission control signal; and
display an image corresponding to the user selected
brightness.

2. The organic light emitting display device as claimed in
claim 1, wherein the photo sensor comprises a plurality of
registers divided into a plurality of groups, wherein the same
gamma compensation coefficient but a plurality of different
emission times are stored in the plurality of registers in a
same group.

3. The organic light emitting display device as claimed in
claim 2, wherein one of the plurality of registers is selected
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from the plurality of registers in the photo sensor according
to the sensed brightness of the ambient light.

4. The organic light emitting display device as claimed in
claim 1, wherein the photo sensor comprises:

an optical sensing section adapted to output an analog
sensing signal corresponding to the sensed brightness
of the ambient light;

an analog-to-digital converter adapted to convert the
analog sensing signal from the optical sensing section
into a digital sensing signal;

a counter adapted to count a predetermined number
during one frame period and generate a corresponding
counting signal;

a conversion processor adapted to output a control signal
based on the digital sensing signal and the counting
signal;

a plurality of registers adapted to separate the sensed
brightness of the ambient light into a plurality of stages
of brightness, and store a plurality of register set values
and a plurality of emission times of a pixel correspond-
ing to the plurality of stages; and

a first selector adapted to select and output one of the
plurality of register set values according to the control
signal output from the conversion processor.

5. The organic light emitting display device as claimed in
claim 4, wherein the photo sensor further comprises a
second selector adapted to provide an output for displaying
the image after adjusting a luminance corresponding to the
sensed brightness of the ambient light or for displaying the
image with a predetermined luminance.

6. The organic light emitting display device as claimed in
claim 1, wherein a gamma compensation signal output from
the gamma compensation circuit adjusts the data signal.

7. The organic light emitting display device as claimed in
claim 4, wherein the gamma compensation circuit com-
prises:

an amplitude control register adapted to control an upper
stage gradation voltage and a lower stage gradation
voltage according to the plurality of register set values;

a curve control register adapted to select an intermediate
stage gradation voltage according to a second register
set value to control a gamma curve;,

a first selecting section adapted to select the upper stage
gradation voltage by a first register set bit value output
from the amplitude control register;

a second selecting section adapted to select the lower
stage gradation voltage by a third register set bit output
from the amplitude control register;

a third selecting section adapted to output a first interme-
diate stage gradation voltage by a fourth register set bit
value output from the curve control register;

a fourth selecting section adapted to output a second
intermediate stage gradation voltage by a fifth register
set bit value output from the curve control register;
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a fifth selecting section adapted to output a third inter-
mediate stage gradation voltage by a fifth register set
bit value output from the curve control register;

a sixth selecting section adapted to output a fourth inter-
mediate stage gradation voltage by a sixth register set
bit value output from the curve control register; and

a gradation voltage amplifier adapted to output a plurality
of gradation voltages corresponding to a plurality of
gradation voltages to be expressed.

8. The organic light emitting display device as claimed in
claim 1, wherein a different value is set as a luminance
change of the pixel portion when the sensed brightness of the
ambient light becomes brighter or when the sensed bright-
ness of ambient light becomes darker, and the luminance
change occurs according to a hysteresis curve.

9. The organic light emitting display device as claimed in
claim 4, wherein the analog-to-digital converter compares
the analog sensing signal with a reference voltage, and
generates the digital sensing signal according to a compared
result.

10. The organic light emitting display device as claimed
in claim 9, wherein the reference voltage changes corre-
sponding to the sensed brightness of the ambient light.

11. The organic light emitting display device as claimed
in claim 10, wherein a different voltage value is set as a
reference voltage when the sensed brightness of the ambient
light becomes brighter and when the sensed brightness of the
ambient light becomes darker.

12. A method for driving an organic light emitting display
device, the method comprising:

dividing a luminance of a pixel portion into a plurality of
stages, and selecting one of the plurality of stages to
adjust voltage differences between gradation voltages;
and

adjusting an emission time of the pixel portion corre-
sponding to a sensed brightness of an ambient light.

13. The method as claimed in claim 12, wherein the
plurality of stages comprise a dark stage, an intermediate
stage, and a bright stage.

14. The method as claimed in claim 12, wherein the
emission time of the pixel portion is adjusted according to a
reference voltage corresponding to a sensed brightness of an
ambient light in each of the dark stage, the intermediate
stage, and the bright stage.

15. The method as claimed in claim 12, wherein the
emission time of the pixel portion is adjusted according to a
reference voltage corresponding to a sensed brightness of an
ambient light, and a different voltage value is set as the
reference voltage when the sensed brightness of the ambient
light becomes brighter and when the sensed brightness of the
ambient light becomes darker.
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