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(7) ABSTRACT

The present invention discloses an organic light emitting
diode capable of obtaining proper luminance and long life
cycle by controlling an amount of current flowing through
an organic electroluminescent device per unit pixel, com-
prises a luminescent device; and first and second transistors
for driving the luminescent device, wherein the first and
second transistors have different resistance values. The first
transistor is a driving transistor for driving the luminescent
device, the second transistor is a switching transistor for
switching on and off of the driving transistor, and the driving
transistor has a higher resistance value than the switching
transistor.
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FLAT PANEL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean
Patent Application No. 2002-61082 filed on Oct. 7, 2003 and
Korean Patent Application No. 2003-24508 filed on Apr. 17,
2003, the disclosures of which are hereby incorporated
herein by reference in their entirety.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an active matrix
flat panel display, more particularly, to an organic light
emitting diode capable of generating proper luminance and
extending life cycle by controlling the amount of current
flowing through an organic electroluminescent (EL) device
per unit pixels.

[0004] 2. Description of Related Art

[0005] Although an active matrix organic light emitting
diode (AMOLED) that is a flat panel display gradually
requires a high-resolution panel, there have been much
difficulties fabricating the high-resolution panel due to char-
acteristics of the organic electroluminescent device and the
driving transistor for driving the organic electroluminescent
device.

[0006] For example, in case of a 5" WVGA AMOLED
having pixel size of 45.5 pumx136.5 pm and resolution of 180
ppi or more, luminance of 50 cd/m” per unit area is gener-
ated, and it is preferable that a proper amount of current
flows to the EL (electroluminescent) device per unit pixel to
generate the luminance since luminance per unit area is
greatly increased by current amount of the limit value or
more if the amount of current flowing to the EL device per
unit pixel exceeds a limit value, and the life cycle of the EL
device is rapidly decreased accordingly. Therefore, it is
preferable that a proper amount of current for generating a
certain luminance per unit area flows through the EL device
to radiate a pixel, namely, an EL device.

[0007] FIG. 1 illustrates an equivalent circuit diagram for
a unit pixel in a conventional active matrix organic light
emitting diode. Referring to FIG. 1, a conventional organic
light emitting diode 100 includes unit pixel 150 connected to
gate line 110, data line 120 and common power line 130. The
unit pixel 150 includes two p type thin film transistors
(TFTs) of switching transistor 151 and driving transistor
155, one capacitor 153 and one organic electroluminescent
(EL) device 157.

[0008] The switching transistor 151 is driven by scan
signals provided to the gate line 110 to switch data signals
provided to the data line 120. The driving transistor 155
determines the amount of current flowing through the EL
device 157 according to the data signals transmitted through
the switching transistor 151, namely, a voltage difference
(Vgs) between gate and source. The capacitor 153 plays a
role of maintaining a voltage difference (Vgs) between the
gate and the source of the driving transistor 155.

[0009] FIG. 2 illustrates a plane structure of driving
transistor in a conventional organic light emitting diode.

1. Field of the Invention
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[0010] Referring to FIG. 2, a conventional driving tran-
sistor comprises a semiconductor layer 220, gate electrode
240 and source/drain electrodes 261 and 265. The semicon-
ductor layer 220 includes a channel region 224 formed on a
part corresponding to the gate electrode 240, and high
concentration source/drain regions 221 and 225 formed on
both sides of the channel region 224. The source/drain
electrodes 261 and 265 are electrically connected to the high
concentration source/drain regions 221 and 225 through
contact holes 251 and 255.

[0011] ATFT fabricated using a low temperature polysili-
con film is used as the driving transistor, wherein the low
temperature polysilicon film is suitable for a current driving
type AMOLED (active matrix organic light emitting diode)
since the low temperature polysilicon film has a high mobil-
ity and a low off current as illustrated in FIG. 9. The amount
of current flowing to the EL device through the driving
transistor is increased, and luminance is excessively
increased since size of pixel is reduced to result in a
reduction of size of the anode electrode in an AMOLED of
180 ppi or more. Finally, there are problems in the
AMOLED of 180 ppi or more that life cycle of the EL device
is reduced as current density per unit area is increased.

[0012] Namely, referring to FIG. 9 illustrating a relation
of drain current (Id) to gate voltage (Vg) of the driving
transistor, the amount of current of 1 uA or more that is about
1-oder larger than 90 nA, an on current value suitable for
light emitting diodes of 180 ppi or more, flows through the
driving transistor 155 in a conventional organic light emit-
ting diode. Therefore, there are problems in that on current
of the driving transistor should be reduced to obtain lumi-
nance suitable for an AMOLED of 180 ppi or more.

[0013] On the other hand, there are problems of high
leakage current although the amount of current flowing to
the EL device through the driving transistor can be reduced
if a thin film transistor (a-Si TFT) formed of amorphous
silicon is applied to driving transistor of the AMOLED.

SUMMARY OF THE INVENTION

[0014] Therefore, in order to solve the foregoing problems
of the prior art, it is an object of the present invention to
provide an active matrix organic light emitting diode
capable of obtaining proper luminance and extending life
cycle.

[0015] Tt is another object of the present invention to
provide an active matrix organic light emitting diode
capable of obtaining a proper luminance per unit area by
controlling the amount of current flowing to an organic
electroluminescent device.

[0016] It is another object of the present invention to
provide an active matrix organic light emitting diode
capable of obtaining luminance suitable for display devices
by changing resistance value of driving transistor, thereby
controlling the amount of current flowing to an organic
electroluminescent device.

[0017] Ttis still another object of the present invention to
provide a high-speed flat panel display capable of obtaining
a proper luminance by switching operating switching tran-
sistor at high-speed and controlling current flowing to the
organic electroluminescent device by driving transistor.
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[0018] Tt is still another object of the present invention to
provide an active matrix organic light emitting diode suit-
able for small-scale high resolution.

[0019] In order to achieve the foregoing objects, the
present invention provides a flat panel display comprising a
luminescent device; and first and second transistors for
driving the luminescent device, wherein the first and second
transistors have different resistance values.

[0020] The first transistor is driving transistor for driving
the luminescent device, the second transistor is switching
transistor for switching on and off of the driving transistor,
and the driving transistor has a higher resistance value than
the switching transistor.

[0021] A transistor having a higher resistance in the first
and second transistors includes multiple gates, a semicon-
ductor layer having high concentration source/drain regions,
and an offset region of high resistance formed on the
semiconductor layer between the multiple gates.

[0022] A transistor having a higher resistance in the first
and second transistors includes a gate electrode, high con-
centration source/drain regions formed on both sides of the
gate electrode, and an offset region of high resistance formed
between the gate electrode and the drain region.

[0023] The offset region is formed in a zigzag shape and
is comprised of an impurity region on which low concen-
tration impurities having the same conductivity type as the
high concentration source/drain regions are doped as a
whole or partially, or an intrinsic region on which impurities
are not doped.

[0024] The transistor having a higher resistance value in
the first and second transistors includes high concentration
source/drain regions having different geometrical structure
to have different resistance values, and a region connected to
the luminescent device in the high concentration source/
drain regions has a higher resistance value compared with
the other region.

[0025] The transistor having a higher resistance in the first
and second transistors includes high concentration source/
drain regions having different sizes to have different resis-
tance values, and a region connected to the luminescent
device in the high concentration source/drain regions has a
smaller size compared with the other region. The region
connected to the luminescent device in the high concentra-
tion source/drain regions of the transistor has the same width
and a longer length, or the same length and a narrower width
compared with the other region.

[0026] Furthermore, the present invention provides a flat
panel display comprising R, G and B unit pixels, wherein at
least one unit pixel of the R, G and B unit pixels includes at
least two or more transistors having source/drain regions,
wherein at least drain region in the source/drain regions of
at least one transistor in the transistors has a resistance value
different from at least drain region of the other transistor.

[0027] Furthermore, the present invention provides a flat
panel display comprising R, G and B unit pixels, wherein at
least one unit pixel of the R, G and B unit pixels includes at
least two or more transistors, wherein a gate region of at
least one transistor in the transistors has a resistance value
different from a gate region of the other transistor.
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[0028] The drain regions or the gate regions of the at least
one transistor and the other transistor have resistance values
which are different from each other by doping concentration
difference or shape difference of the drain regions or the gate
regions. The drain region or gate region of the at least one
transistor is a region which is the same conductivity type as
the drain region or the gate region of the other transistor, and
on which low concentration impurities are doped as a whole
or partially, or a region on which impurities are not doped.
The drain region or the gate region of the at least one
transistor are formed in a zigzag shape and has a longer
length, or a narrower width compared with the drain region
or the gate region of the other transistor.

[0029] The at least one transistor includes a drain region
which is an offset region of high resistance, or multiple gates
between which an offset region of high resistance is formed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Further objects and advantages of the invention can
be more fully understood from the following detailed
description taken in conjunction with the accompanying
drawings in which:

[0031] FIG. 1 is an equivalent circuit diagram for unit
pixel in a conventional active matrix organic light emitting
diode;

[0032] FIG. 2 is a drawing illustrating a plane structure of
driving transistor in a conventional active matrix organic
light emitting diode;

[0033] FIG. 3A is a plane structural view of driving
transistor including multiple gates in an active matrix
organic light emitting diode according to first preferred
embodiment of the present invention;

[0034] FIG. 3B is a cross section structural view of
driving transistor including multiple gates in an active
matrix organic light emitting diode according to first pre-
ferred embodiment of the present invention;

[0035] FIG. 4A is a plane structural view of driving
transistor including multiple gates in an active matrix
organic light emitting diode according to second preferred
embodiment of the present invention;

[0036] FIG. 4B is a cross section structural view of
driving transistor including multiple gates in an active
matrix organic light emitting diode according to second
preferred embodiment of the present invention;

[0037] FIG. 5A is a plane structural view of driving
transistor including multiple gates in an active matrix
organic light emitting diode according to third preferred
embodiment of the present invention;

[0038] FIG. 5B is a cross section structural view of
driving transistor including multiple gates in an active
matrix organic light emitting diode according to third pre-
ferred embodiment of the present invention;

[0039] FIG. 6A is a plane structural view of driving
transistor including multiple gates in an active matrix
organic light emitting diode according to fourth preferred
embodiment of the present invention;

[0040] FIG. 6B is a cross section structural view of
driving transistor including multiple gates in an active
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matrix organic light emitting diode according to fourth
preferred embodiment of the present invention;

[0041] FIG. 7 is a plane structural view of driving tran-
sistor including offset region in an active matrix organic
light emitting diode according to fifth preferred embodiment
of the present invention;

[0042] FIG. 8 is a plane structural view of driving tran-
sistor including offset region in an active matrix organic
light emitting diode according to sixth preferred embodi-
ment of the present invention; and

[0043] FIG. 9 is a drawing showing driving current for
gate voltage of driving transistor in a conventional active
matrix organic light emitting diode.

DETAILED DESCRIPTION OF THE
INVENTION

[0044] The present invention will now be described in
detail in connection with preferred embodiments with ref-
erence to the accompanying drawings. For reference, like
reference characters designate corresponding parts through-
out several views.

[0045] FIG. 3A to FIG. 3B illustrate plane structure and
cross sectional structure of a driving transistor in an organic
light emitting diode according to first preferred embodiment
of the present invention, wherein the FIG. 3B is a cross
sectional view taken along a line 3B-3B' of FIG. 3A. The
driving transistor comprises gate electrode formed as mul-
tiple gates and offset region that is high resistance region
formed on semiconductor layer between the multiple gates
to control the amount of current flowing to an EL device.

[0046] Referring to FIG. 3A and FIG. 3B, the driving
transistor according to the first preferred embodiment of the
present invention includes semiconductor layer 320, gate
electrode 340, and source/drain electrodes 361 and 365. The
gate electrode 340 includes multiple gates 341 and 345
corresponding to the semiconductor layer 320. The source/
drain electrodes 361 and 365 are electrically contacted with
high concentration source/drain regions 321 and 325 formed
on the semiconductor layer 320 through contacts 351 and
355, respectively.

[0047] The semiconductor layer 320 includes multiple
channel regions 323 and 327 formed on a part corresponding
to the multiple gates 341 and 345, the high concentration
source/drain regions 321 and 325 formed on one side of the
channel layers 323 and 327 and offset region 330 formed
between the multiple gates 341 and 345, namely, the mul-

tiple channel regions 323 and 327, and has a « = » char-
acter shaped structure.

[0048] The offset region 330 of the high resistance region
is comprised of a low concentration impurity region on
which impurities having the same conductivity type as the
high concentration source/drain regions 321 and 325 are
doped in a lower concentration than doping concentration of
the source/drain regions 321 and 325, or an intrinsic region
on which impurities are not doped.

[0049] An electric current (Id) flowing through the driving
transistor is decreased, and the amount of current flowing
through an EL device 157 is also decreased accordingly
since a resistance value between node a and node ¢ of FIG.
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1 is increased by the offset region 330 formed between the
multiple gates 341 and 345 of the driving transistor when the
driving transistor is turned on. Therefore, the driving tran-
sistor controls the amount of current flowing through the EL
device 157 per unit pixel.

[0050] Inan organic light emitting diode according to first
preferred embodiment of the present invention, the switch-
ing transistor is applied in a structure used in the conven-
tional organic electroluminescent devices, e.g., a structure
illustrated as in FIG. 2, and the driving transistor forms the
offset region 330 having a high resistance between the
multiple gates 341 and 345 as described in the above.
Therefore, the amount of current flowing to the EL device is
reduced according to size (Wd/Ld) of the offset region 330
or the doping concentration of the offset region 330 as
maintaining high speed switching operation as it is in the
first preferred embodiment of the present invention.

[0051] FIG. 4A and FIG. 4B illustrate plane and cross
sectional structures of a driving transistor in an organic light
emitting diode according to second preferred embodiment of
the present invention, wherein FIG. 4B illustrates a cross
sectional view taken along a line 4B-4B' of FIG. 4A. The
driving transistor according to the second preferred embodi-
ment controls the amount of current flowing through the EL
device by forming multiple gates as a gate electrode and
changing shape of an offset region that is a high resistance
region between the multiple gates.

[0052] Referring to FIG. 4A and FIG. 4B, the driving
transistor according to the second preferred embodiment is
formed by changing shape of a semiconductor layer 420 and
has the almost similar structure to the driving transistor
according to the first preferred embodiment illustrated in
FIG. 3A and FIG. 3B except that an offset region 430
between multiple gates 441 and 445 are formed in a zigzag
shape differently from the first preferred embodiment so that
a resistance value of the driving transistor is increased. The
zigzag shaped offset region 430 is a high resistance region
of a low concentration impurity region on which the same
conductivity impurities as high concentration source/drain
regions 461 and 465 are doped at a low concentration or an
intrinsic region on which impurities are not doped. Further-
more, the zigzag shaped offset region 430 can be formed into
a high resistance region on which low concentration impu-
rities having the same conductivity type as the high con-
centration source/drain regions 461 and 465 are partially
doped.

[0053] 1In an organic light emitting diode according to the
second preferred embodiment, the amount of current flow-
ing to an EL device is reduced as maintaining high speed
switching operation as it is by changing shape of the offset
region 430 that is a high resistance region and formed
between the multiple gates 441 and 445 of the driving
transistor, thereby changing a resistance value of the driving
transistor.

[0054] FIG. 5A and FIG. 5B illustrate plane and cross
sectional structures of the driving transistor in an organic
light emitting diode according to third preferred embodi-
ment of the present invention, wherein FIG. 5B illustrates a
cross sectional view taken along a line 5B-5B' of FIG. 5A.
The driving transistor according to the third preferred
embodiment controls the amount of current flowing through
an EL device by forming multiple gates as a gate electrode
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and changing the doping state of an offset region that is a
high resistance region between the multiple gates.

[0055] Referring to FIG. SA and FIG. 5B, the driving
transistor according to the third preferred embodiment in
which the doping state of an offset region is changed has the
almost similar structure to the driving transistor according to
the first preferred embodiment illustrated in FIG. 3A and
FIG. 3B except that the offset region 530 between the
multiple gates 541 and 545 is partially doped in the third
preferred embodiment while an offset region 330 between
multiple gates 341 and 345 is doped as a whole or not doped
in the first preferred embodiment.

[0056] That is, the offset region 530 of the driving tran-
sistor according to the third preferred embodiment is con-
sisted of portions 535 on which the same conductivity type
low concentration impurities as high concentration source/
drain regions 561 and 565 are doped and a portion 531
between the portions 535 on which impurities are not doped.

[0057] An organic light emitting diode according to the
third preferred embodiment of the present invention reduces
the amount of current flowing to an EL device as maintain-
ing high speed switching operation as it is by forming a high
resistance offset region 530 on which impurities are partially
doped between the multiple gates 541 and 545 of the driving
transistor. Therefore, a high-speed display device capable of
emitting light to a desired proper luminance according to the
doping state of the offset region 530, namely, length of offset
(Ldofl) of a portion 531 in the offset region 530 on which
impurities are not doped can be realized.

[0058] FIG. 6A and FIG. 6B illustrate plane and cross
sectional structures of driving transistor in an organic light
emitting diode according to fourth preferred embodiment of
the present invention, wherein FIG. 6B is illustrates a cross
sectional view taken along a line 6B-6B' of FIG. 6A. The
driving transistor according to the fourth preferred embodi-
ment of the present invention controls the amount of current
flowing through an EL device by forming multiple gates as
a gate electrode and changing width of an offset region that
is a high resistance region between the multiple gates.

[0059] Referring to FIG. 6A and FIG. 6B, the driving
transistor according to the fourth preferred embodiment in
which width of the offset region is changed has a structure
almost similar to the driving transistor according to the first
preferred embodiment illustrated in FIG. 3A and FIG. 3B
except that the offset region 630 between the multiple gates
641 and 645 has width narrower than that of the offset region
330 of the driving transistor of the first preferred embodi-
ment.

[0060] That is, in the offset region 630 of the driving
transistor according to the fourth preferred embodiment, a
resistance value of the driving transistor is reduced by
narrowing width compared with the first preferred embodi-
ment as maintaining length (Ld) equally to that in the first
preferred embodiment, thereby changing size (Wd/Ld) of
the offset region 630, wherein the offset region 630 is a high
resistance region on which low concentration impurities
having the same conductivity type as high concentration
source/drain regions 661 and 665 are doped or not doped.

[0061] In an organic light emitting diode according to the
fourth preferred embodiment, the driving transistor reduces
the amount of current flowing to the EL device as maintain-
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ing high speed switching operation of the switching tran-
sistor as it is by changing size of the offset region 630 of high
resistance formed between the multiple gates 641 and 645 of
the driving transistor.

[0062] In the driving transistors of the first to fourth
preferred embodiments of the present invention, various
structures capable of changing resistance values of the
driving transistors can be applied to the semiconductor layer
and gates although the semiconductor layer is formed in a

« = » character shaped structure, and the gate electrode is
formed as dual gates.

[0063] An organic light emitting diode of high switching
and low current consumption can be realized in the first to
fourth preferred embodiments of the present invention by
forming the driving transistor in such a way that the gate
region of the transistor has a resistance value different from
that of the gate region of the switching transistor by various
changes of doping and shape of the offset region, thereby
controlling the amount of current flowing to the EL device
if gate region of switching transistor is a channel region
under the gate, and gate region of driving transistor is an
offset region between multiple gates as well as multiple
channel regions under the multiple gates.

[0064] FIG. 7 illustrates a plane structure of driving
transistor in an organic light emitting diode according to fifth
preferred embodiment of the present invention.

[0065] Referring to FIG. 7, the driving transistor accord-
ing to the fifth preferred embodiment comprises a semicon-
ductor layer 720, a gate electrode 740 and source/drain
electrodes 761 and 765. The semiconductor layer 720 com-
prises a channel region 724 corresponding to the gate
electrode 740, and high concentration source/drain regions
721 and 725 formed at both sides of the channel region 724.
The high concentration source/drain regions 721 and 725 are
electrically contacted with the source/drain electrodes 761
and 765 through contacts 751 and 755.

[0066] Furthermore, the semiconductor layer 720 further
comprises high resistance offset regions 723 and 727 which
are formed between the gate electrode 740 and the source/
drain regions 721 and 725 respectively. The offset regions
723 and 727 are a high resistance region comprised of a low
concentration impurity region on which low concentration
impurities having the same conductivity type as the high
concentration source/drain regions 721 and 725 are doped,
or an intrinsic region on which impurities are not doped.
Furthermore, the offset regions 723 and 727 can be formed
in a high resistance region on which low concentration
impurities having the same conductivity type as the high
concentration source/drain regions 721 and 725 are partially
doped.

[0067] The driving transistor according to the fifth pre-
ferred embodiment reduces the amount of current flowing
through an EL device 157 by forming a high resistance
region 727 between the gate electrode 740 and the high
concentration drain region 725 so that a resistance value of
the drain region 725 (node d in FIG. 1) during turning on of
the driving transistor is increased, thereby reducing current
(Id) flowing through the driving transistor.

[0068] In an organic light emitting diode according to the
fifth preferred embodiment, the driving transistor reduces
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the amount of current flowing to the EL device as maintain-
ing high speed switching operation of the switching tran-
sistor as it is by changing resistance value of the driving
transistor according to size and doping concentration of the
high resistance offset region 730 of the driving transistor.

FIG. 8 illustrates a plane structure of driving transistor in an
organic light emitting diode according to sixth preferred
embodiment of the present invention.

[0069] Referring to FIG. 8, the driving transistor in an
organic light emitting diode according to sixth preferred
embodiment of the present invention has a structure that is
almost similar to the driving transistor according to the fifth
preferred embodiment illustrated in FIG. 7 except that a
drain offset region 827 is formed in a zigzag shape. The
drain offset region 827 is a high resistance region comprised
of a low concentration impurity region on which the same
conductivity type low concentration impurities as the high
concentration source/drain regions 821 and 825 are doped,
or an intrinsic region on which impurities are not doped.

[0070] Furthermore, the zigzag shaped drain offset region
827 can be formed in a high resistance region on which the
same conductivity type low concentration impurities as high
concentration source/drain regions 821 and 825 are partially
doped.

[0071] In an organic light emitting diode according to
sixth preferred embodiment of the present invention, the
driving transistor reduces the amount of current flowing to
the EL device as maintaining high speed switching operation
of the switching transistor as it is by changing shape of the
high resistance offset region 827 of driving transistor,
thereby changing a resistance value of the driving transistor.

[0072] Although shape is changed by forming an offset
region on a drain region in the sixth preferred embodiment
of the present invention, a drain resistance value can be
changed not by forming the offset region on the drain region,
but by changing shape of the drain region in a zigzag shape,
or by changing size (W/L) of the drain region.

[0073] The offset region is formed on the source/drain
regions of the driving transistor in the fifth and sixth
preferred embodiments of the present invention, but the
offset region can be formed on the drain region only without
formation of the offset region on the source region. Further-
more, the drain offset region can be formed in various
structures besides the zigzag shape to change resistance
value of the drain region.

[0074] On the other hand, another method for changing
the resistance value of the drain offset region includes a
method for changing size, (Wd/Ld), of the drain offset
region, wherein the method relatively reduces the amount of
current flowing through the drain region by increasing
length in the state that width of the offset region is constant
or decreasing width in the state that length of the offset
region is constant, thereby reducing size (Wd/Ld) of the
offset region.

[0075] In the fifth to sixth preferred embodiments of the
present invention, an organic light emitting diode of high
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speed switching and low current consumption can be real-
ized by variously changing doping and shape of drain region
including the offset region of driving transistor so that the
drain region of the driving transistor has a resistance value
different from that of the drain region of switching transistor,
thereby controlling the amount of current flowing to the EL
device.

[0076] Although thin film transistors according to the first
to sixth preferred embodiments of the present invention are
explained on switching transistor and driving transistor
composing one pixel as described in the above, the thin film
transistors are not only applied to all unit pixels R, G and B
composing one pixel, but also applied to a relevant unit pixel
only in the R, G and B unit pixels.

[0077] In an organic light emitting diode according to the
foregoing preferred embodiment of the present invention,
the switching transistor is formed of an ordinary polysilicon
TFT, and the driving transistor is formed by changing
doping concentration or geometrical shape of multiple gates,
or changing doping concentration or geometrical shape of
the drain region and drain offset region so as to increase a
resistance value. Therefore, the switching transistor per-
forms high speed switching operation, and the driving
transistor controls the amount of current flowing to the EL
device according to the resistance value so as to obtain
desired proper luminance. Furthermore, an organic light
emitting diode according to the foregoing preferred embodi-
ment of the present invention extends life span of the device
by generating appropriate luminance in a flat panel display
device as the amount of current flowing to the EL device is
being controlled.

[0078] Furthermore, an organic light emitting diode
according to the foregoing preferred embodiment of the
present invention has merits in that reduction problems of
opening ratio are solved, and reliability is improved by
controlling only the amount of current flowing to an organic
electroluminescent device without increasing of an area
occupied by the driving transistor per each pixel.

[0079] While the invention has been particularly shown
and described with reference to preferred embodiments
thereof, it will be understood by those skilled in the art that
the foregoing and other changes in form and details may be
made therein without departing from the spirit and scope of
the invention.

1-23. (canceled)
24. A display device, comprising:

a light emitting device;
a first transistor to drive a second transistor, the second

transistor to drive the light emitting device,

wherein the first transistor consists of one channel region,
and the second transistor comprises at least two channel
regions and an offset region between the at least two
channel regions.
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