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(57) ABSTRACT

An OLED display, an OLED panel and a driving device are
disclosed. Wherein, the OLED display includes the OLED
and the driving device. The OLED panel has a plurality of
display pixels, every display pixel includes a plurality of
sub-pixels, and each of the sub-pixels respectively corre-
sponds to a different color. The driving device includes a
plurality of current mirrors for correspondingly receiving
one of a plurality of data currents and for generating driving
currents sent to the corresponding sub-pixels, respectively.
Each the current mirror includes a plurality of transistors and
generates a different driving current to drive the correspond-
ing sub-pixels according to the ratios between the channel
widths and channel lengths of the transistors in the current
mirror.
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ORGANIC LIGHT-EMITTING DIODE
DISPLAY, ORGANIC LIGHT-EMITTING
DIODE PANEL AND DRIVING DEVICE

THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 95107165, filed on Mar. 3, 2006.
All disclosure of the Taiwan application is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of Invention

[0003] The present invention relates to a driving device,
and particularly to a driving device of an organic light-
emitting diode panel (OLED panel).

[0004] 2. Description of the Related Art

[0005] FIG. 1 is a characteristic curve chart of luminance
vs. current for different color organic light-emitting diodes
(OLED:s). Referring to FIG. 1, it can be seen that for driving
currents with the same amount, the luminance produced by
red, green and blue OLED pixels is different from each
other, However, such a result does not meet the real require-
ment of an OLED display. In fact, different OLED displays
require different luminance ratios among the red OLED, the
green OLED and the blue OLED. Therefore, how to make
the luminance ratios among the red OLED, the green OLED
and the blue OLED expected by means of adjusting the
driving signal or adjusting the process and the characteristics
of components is an important project for designing an
OLED display.

[0006] FIG. 2 is a diagram of a conventional OLED panel.
Referring to FIG. 2, an OLED panel 200 has a plurality of
sub-pixel sets, (SPx;, SPsy, SPg;), (SPg; SP41, SPg;) and
so on, wherein SP,, SP; and SP denote red sub-pixel, green
sub-pixel and blue sub-pixel, respectively. For a sub-pixel,
the relation between the luminance L and the current I
thereof can be expressed in equation (1):

data

L=k™] 1 %E oY)

where k' is a constant and E represents a current efficiency
of a sub-pixel.

[0007] For the red sub-pixel SPp, the green sub-pixel SP;
and the blue sub-pixel SP, in FIG. 2, all the currents 1,
thereof are equal to each other, thus, the luminance ratios
among the red OLED, the green OLED and the blue OLED
can be expressed by LLsLz=FEgEsEg. That is, if the
currents flowing through the sub-pixels are the same, the
luminance ratios among the red OLED, the green OLED and
the blue OLED are equal to the current efficiency ratios
among the red OLED, the green OLED and the blue OLED.
Nevertheless, such luminance ratios may not meet the
requirement of an OLED display where the luminance ratios
among the red OLED, the green OLED and the blue OLED
must comply with the required proportion to form white
light, so to achieve full colorization for an OLED display.
Hence, a scheme using the same data currents corresponding
to a same gray-level to drive the red sub-pixel, the green
sub-pixel and the blue sub-pixel having different character-
istics 1s not a proper design, since the luminance ratios
thereof do not comply with the required proportion to form
white light.
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[0008] Note that the conventional OLED panel shown in
FIG. 2, wherein three different sets of data currents corre-
sponding to the gray-levels are required to individually drive
the three sub-pixels, brings a quite complicate driving
method to be implemented.

[0009] Inaddition, in the prior art, the scheme by adjusting
the area ratios among the red sub-pixel, the green sub-pixel
and the blue sub-pixel to change the luminance ratios among
the red sub-pixel, the green sub-pixel and the blue sub-pixel
and further to comply with the specification of an OLED
display would increase the process burden, although the
scheme enables the red sub-pixel, the green sub-pixel and
the blue sub-pixel to meet the requirement of luminance
ratios. In the R.O.C patent No. 558693, a novel technology
to adjust the luminance of sub-pixels to obtain the expected
luminance ratios is disclosed. FIG. 3 is a schematic drawing
of a conventional driving circuit for an OLED pixel to reflect
the spirit of the R.O.C patent No. 558693. Referring to FIG.
3, apixel 10 includes a switch thin film transistor (TFT) 102,
a capacitor 104, a driving TFT 106 and an OLED 108.

[0010] Both the above-mentioned switch TFT 102 and the
driving TFT 106 have a drain, a gate and a source, and the
capacitor 104 has a first terminal and a second terminal.
Wherein, the drain of the switch TFT 102 is coupled to a data
voltage V ;.. the gate thereof is coupled to a scan voltage
Vean and the source thereof is coupled to the first terminal
of the capacitor 104 and the gate of the driving TFT 106.
Besides, the drain of the driving TFT 106 is coupled to a
supply voltage VDD, the gate thereof is coupled to the first
terminal of the capacitor 104, the source thereof is coupled
to the positive electrode of the OLED 108 and the negative
electrode of the OLED 108 is coupled to another supply
voltage VSS.

[0011] According to the above-mentioned pixel circuit
design, by adjusting the ratio between the channel width and
channel length of the driving transistor 106, the currents of
the sub-pixels for different colors can be controlled, so that
the required luminance ratios among the red OLED, the
green OLED and the blue OLED are obtained to meet the
requirement for forming white light. However, such a con-
ventional design would affect the aperture ratio of a display
and fail to optimize the aperture ratio.

SUMMARY OF THE INVENTION

[0012] The present invention provides an OLED display,
an OLED panel and a driving device, wherein the OLED
display includes the OLED panel and the driving device and
is suitable for adjusting the luminance of the sub-pixels to
produce expected colors without changing the other com-
ponents and the configuration thereof.

[0013] The driving circuit of the present invention is
independent from the pixel circuit, so that the aperture ratio
thereof is not affected and further different currents can be
used to drive the pixel circuit.

[0014] The OLED panel of the present invention has a
plurality of display pixels and a driving device, wherein each
display pixel includes a plurality of sub-pixels correspond-
ing to different colors, respectively. The driving device
includes a plurality of current mirrors for correspondingly
receiving one of data currents, respectively, while each of
the current mirrors includes a plurality of transistors. The
current mirror would generate different driving currents to
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drive the corresponding sub-pixels according to the ratio
between the channel width and channel length of the tran-
sistor therein.

[0015] In an embodiment of the present invention, the
transistors of every current mirror in the above-mentioned
OLED panel can be NMOS-type transistors or PMOS-type
transistors. The driving device is not restricted to be dis-
posed in the OLED panel. Therefore, in an embodiment of
the present invention, the driving device can be disposed in
the driving circuit thereof.

[0016] In an embodiment of the present invention, the
above-mentioned driving device includes a first current
mirror, a second current mirror and a third current mirror to
drive red sub-pixels, green sub-pixels and blue sub-pixels.
Wherein, the first current mirror includes a first transistor
and a second transistor; the first source/drain terminal of the
first transistor is coupled to the gate terminal thereof and
receives a corresponding data current; the second source/
drain terminal is coupled to a reference voltage. The first
source/drain terminal of the second transistor is coupled to
corresponding sub-pixels for creating the corresponding
driving currents; the gate terminal and the second source/
drain terminal of the second transistor are coupled to the gate
terminal and the second source/drain terminal of the first
transistor, respectively. Wherein, the quotient of the ratio
between the channel width and channel length of the second
transistor by the ratio between the channel width and chan-
nel length of the first transistor is termed as the first ratio.
[0017] On the other hand, the second current mirror
includes a third transistor and a fourth transistor, wherein the
first source/drain terminal of the third transistor is coupled to
the gate terminal thereof and receives a corresponding data
current; the second source/drain terminal is coupled to a
reference voltage. The first source/drain terminal of the
fourth transistor is coupled to corresponding sub-pixels for
creating the corresponding driving currents; the gate termi-
nal and the second source/drain terminal of the fourth
transistor are coupled to the gate terminal and the second
source/drain terminal of the third transistor, respectively.
Wherein, the quotient of the ratio between the channel width
and channel length of the fourth transistor by the ratio
between the channel-width and channel length of the third
transistor is termed as the second ratio.

[0018] In addition, the third current mirror includes a fifth
transistor and a sixth transistor, wherein the first source/
drain terminal of the fifth transistor is coupled to the gate
terminal thereof and receives a corresponding data current;
the second source/drain terminal is coupled to a reference
voltage. The first source/drain terminal of the sixth transistor
is coupled to corresponding sub-pixels for creating the
corresponding driving currents; the gate terminal and the
second source/drain terminal of the sixth transistor are
coupled to the gate terminal and the second source/drain
terminal of the fifth transistor, respectively. Wherein, the
quotient of the ratio between the channel width and channel
length of the sixth transistor by the ratio between the channel
width and channel length of the fifth transistor is termed as
the third ratio.

[0019] In another embodiment of the present invention,
the driving device of the present invention further includes
a fourth current mirror to drive white sub-pixels, wherein the
fourth current mirror includes a seventh transistor and an
eighth transistor. The first source/drain terminal of the
seventh transistor is coupled to the gate terminal thereof and
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receives a corresponding data current; the second source/
drain terminal is coupled to a reference voltage. The first
source/drain terminal of the eighth transistor is coupled to
corresponding sub-pixels for creating the corresponding
driving currents; the gate terminal and the second source/
drain terminal of the eighth transistor are coupled to the gate
terminal and the second source/drain terminal of the seventh
transistor, respectively. Wherein, the quotient of the ratio
between the channel width and channel length of the eighth
transistor by the ratio between the channel width and chan-
nel length of the seventh transistor is termed as the fourth
ratio.

[0020] The OLED display of the present invention
includes a driving circuit and an above-mentioned OLED
panel and the driving circuit is used for outputting a plurality
of data currents. Each of the current mirrors respectively
receives one of the corresponding data currents and gener-
ates a plurality of driving currents to respectively drive the
corresponding sub-pixels according to the ratio between the
channel width and channel length of the transistor in the
current mirror. That is, a data current is in charge of driving
a plurality of sub-pixels.

[0021] In an embodiment of the present invention, the
driving device of the above-mentioned OLED display
includes a first current mirror, a second current mirror and a
third current mirror to drive red sub-pixels, green sub-pixels
and-blue sub-pixels. Wherein, the first current mirror
includes a first transistor and a second transistor, the second
current mirror includes a third transistor and a fourth tran-
sistor and the third current mirror includes a fifth transistor
and a sixth transistor, wherein the coupling arrangement of
the above-mentioned transistors is similar to or same as the
one of the transistors in an OLED panel.

[0022] In further an embodiment of the present invention,
the driving device of the above-mentioned OLED display
and the OLED panel further includes a fourth current mirror
to drive white sub-pixels, wherein the fourth current mirror
includes a seventh transistor and an eighth transistor. The
coupling arrangement of the seventh and eighth transistors is
similar to or same as the one of the transistors in an OLED
panel, and for simplicity, the details are omitted.

[0023] Since the present invention adopts current mirrors
to convert the data currents, thus, it is able to adjust the
luminance of sub-pixels by controlling the ratios between
the channel width and channel length of the driving tran-
sistors in the current mirrors, so that the luminance ratios
among the red sub-pixel, the green red sub-pixel and the
blue red sub-pixel meet the requirement to form white light
and to achieve the full colorization goal of an OLED display.
Note that the scheme that a plurality of sub-pixels is driven
by a data current makes the driving method simpler as well.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention and,
together with the description, serve for explaining the prin-
ciples of the invention.

[0025] FIG. 1 is a characteristic curve chart of luminance
vs. current for organic light-emitting diodes (OLEDs) with
red light, green light and blue light, respectively.

[0026] FIG. 2 is a diagram of a conventional OLED panel.
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[0027] FIG. 3 is a schematic drawing of a conventional
driving circuit for an OLED pixel.

[0028] FIG. 4 is a diagram of an OLED display structure
according to the first embodiment of the present invention.
[0029] FIG. 5 is a diagram of an OLED display structure
according to the second embodiment of the present inven-
tion (where the data line is directly coupled to a driving
current).

[0030] FIG. 6 is a diagram of an OLED display structure
according to the third embodiment of the present invention.
[0031] FIG. 7 is a diagram of an OLED display structure
according to the fourth embodiment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0032] FIG. 4 is a diagram of an OLED display structure
according to the first embodiment of the present invention.
Referring to FIG. 4, the OLED display 400 provided by the
embodiment includes an OLED panel 410 and a driving
circuit 430.

[0033] The OLED panel 410 provided by the present
invention has a plurality of display pixels 411 and a driving
device 413 disposed in the OLED panel 410. Wherein, every
display pixel 411 includes a plurality of sub-pixels, for
example, a sub-pixel SP,, a sub-pixel SP and a sub-pixel
SP;. In the embodiment, the sub-pixels SP,, SP; and SP,
correspond, but not limited to by the present invention, to
red color, the green color and blue color.

[0034] The driving device 413 provided by the present
invention includes a current mirror CM 1, a current mirror
CM2 and a current mirror CM3 for correspondingly receiv-
ing one of the data currents I,,,, come from the driving
circuit 430 and creating a driving current I, a driving
current I; and a driving current I; sent to the corresponding
sub-pixels SPg, SP.; and SPj, respectively. The current
mirror CM1 includes a transistor TR, and a transistor TR,
the current mirror CM2 includes a transistor TG, and a
transistor TG, and the current mirror CM3 includes a tran-
sistor TB, and a transistor TB,. Note that in the present
invention the ratios between the channel width and channel
length of the NMOS-type transistors TR,, TR,, TG,, TG,,
TB,, TB,, in the current mirrors CM1, CM2 and CM3 are
controlled to generate different driving currents I, I;and I
to drive the sub-pixels SP,, SP and SP, and accordingly to
make the luminance ratios among the red sub-pixel, the
green red sub-pixel and the blue red sub-pixel meet the
requirement. Besides, the driving currents I, I; and I are
not required to be directly coupled to the sub-pixels SP,,
SP_ and SPj for driving the same.

[0035] In terms of the sub-pixels SP,, SP and SP,, the
luminance L, L; and L, thereof is related to the driving
currents I, I ; and I, flowing through the sub-pixels, and the
relationship can be expressed by the equations (2), (3) and

QF

Lp=k'xIpxEp 2)
La=k'xIxEgs (3)
Lp=k'xIpxEp (4)

where k' is a constant, and E,, E and E; denote current
efficiencies of the sub-pixels SPg, SP; and SPj.

[0036] From the equations, it can be seen that the lumi-
nance L, of the sub-pixel SPj is proportional to the driving
current I, and the current efliciency Ey. In the same way, the
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luminance L of the sub-pixel SP is proportional to the
driving current 1 and the current efficiency E; and the
luminance I; of the sub-pixel SP, is proportional to the
driving current I and the current efficiency E.

[0037] For the sub-pixel SPy, the driving current I thereof
is related to the channel width W, and the channel length
Lz, of the NMOS-type transistor TR, by the equation (5):

L=l WL (Vgs2-Vihi2? )

where k2 is a constant, Vgs2 and Vth2 denote the voltage of
gate-source and the threshold voltage of the transistor TR,,
respectively.

[0038] On the other hand, in terms of the NMOS-type
transistor TR, the data current I ,,,, thereof is related to the
channel width W, and the channel length L, of the
NMOS-type transistor TR, by the equation (6):

Liata R (Wr/Lgy)(Vgs1-Vih1)y (6

where k1 is a constant, Vgs1 and Vth1 denote the voltage of
gate-source and the threshold voltage of the transistor TR,
respectively.

[0039] We can use the same condition (such as material,
structure and process etc.) to make the characteristics of TR1
and TR2 similar. So the k1 will equal to k2 and the Vth1 will
equal to Vth2. The gate terminal of TR1 is coupled to the
gate terminal of TR2 and the source terminal of TR1 is
coupled to the source terminal of TR2, the Vgs 1 will equal
to Vgs2.

[0040] Combining equations (5) and (6), the relationship
between the driving current 1, and the channel widths W,
and W, and the channel lengths Lz, and L, is derived:

Tr=[(Wro/Lgd) (Wi /Lg 1 )1¥ e ™
[0041] In the same way, the relationship between the
driving current I ; and the channel widths W, and W 5, and
the channel lengths L, and L, and the relationship
between the driving current I; and the channel widths W,

and W, and the channel lengths L, and L, are derived as
shown in the following equations (8) and (9):

I6=(Wo/ Lo (Wor/L )M gosa ®)
1= [(Wpo/L52) (W /L )IX] s ©
[0042] The driving current I in equation (2) is substituted

by equation (7), the driving current I, in equation (3) is
substituted by equation (8) and the driving current I in
equation (4) is substituted by equation (9), respectively;
thus, the corresponding luminance Lz, L and Ly of the
sub-pixels SPy, SP; and SPj; are obtained by the following
equations:

L=k I} Eg=R"[(Wgo/Lgo) (W /L g1 ) I} reaXER (10)
Lo=k"sIexEe=k"x[(Weo/L o) (W o/ Lo % gar*Ec (1n
Lp=k")IgxE=k"x[(Wgo/Lp2) (W /L g)1x] gara*E (12)

where k™ is a constant.

[0043] According to equations (10), (11) and (12), the
luminance L, L and L; of the sub-pixels SP, SP; and SP,
can be decided in the present invention by adjusting the
channel widths Wy, Wg,, Wg,, Wg,, W, and W5, and the
channel lengths L, L, Ly, Ly, Lgs, Ly, Ly, Ly and L,
of the NMOS-type transistors TR, TR,, TG,, TG,, TB, and
TB,.

[0044] The current mirror CM1 has an NMOS-type tran-
sistor TR, and an NMOS-type transistor TR,, wherein the



US 2007/0205968 A1l

drain terminal and the gate terminal of the NMOS-type
transistor TR,, are coupled to each other for receiving a
corresponding data current 1,,,,, while the source terminal
thereof is coupled to a reference voltage V, . The drain
terminal of the NMOS-type transistor TR, is coupled to the
sub-pixel SP, to generate a driving current I, to drive the
sub-pixel SP,. Besides, the gate terminal and the source
terminal of the transistor TR, are coupled to the gate
terminal and the source terminal of the transistor TR,
respectively. Wherein, the quotient of the ratio between the
channel width and channel length of the transistor TR, by
the ratio between the channel width and channel length of
the transistor TR, (Wzo/LgsV(Wg, /Ly, is termed as the
first ratio. As the above described, the first ratio is used for
adjusting the luminance of the sub-pixel SPy.

[0045] In the same way, the current mirror CM2 has also
an NMOS-type transistor TG, and an NMOS-type transistor
TG,, wherein the drain terminal and the gate terminal of the
NMOS-type transistor TG, are coupled to each other for
receiving a corresponding data current 1,,,,, while the source
terminal thereof is coupled to the reference voltage V, . The
drain terminal of the NMOS-type transistor TG, is coupled
to the sub-pixel SP; to generate a driving current I to drive
the sub-pixel SP;. Besides, the gate terminal and the source
terminal of the transistor TG, are coupled to the gate
terminal and the source terminal of the transistor TG,
respectively. Wherein, the quotient of the ratio between the
channel width and channel length of the transistor TG, by
the ratio between the channel width and channel length of
the transistor TG, (W5o/Lsa)/(Wg/Lg, ), 1s the second
ratio for adjusting the luminance of the sub-pixel SP.
[0046] The current mirror CM3 has also an NMOS-type
transistor TB,, and an NMOS-type transistor TB,, wherein
the drain terminal and the gate terminal of the NMOS-type
transistor TB,, are coupled to each other for receiving a
corresponding data current I1,,,,, while the source terminal
thereof is coupled to the reference voltage V,,» The drain
terminal of the NMOS-type transistor TB, is coupled to the
sub-pixel SP; to generate a driving current I to drive the
sub-pixel SP,. Besides, the gate terminal and the source
terminal of the transistor TB, and the gate terminal are
coupled to the source terminal of the transistor TB,, respec-
tively. Wherein, the quotient of the ratio between the channel
width and channel length of the transistor TB, by the ratio
between the channel width and channel length of the tran-
sistor TBy, (Wx/Lz)(Wg,/Lz)), is the third ratio for
adjusting the luminance of the blue sub-pixel SPg.

[0047] FIG. 5 is a diagram of an OLED display structure
according to the second embodiment of the present inven-
tion (where the data line is directly coupled to a driving
current). Referring to FI1G. 5, the OLED display 500 of the
embodiment includes an OLED panel 510 and a driving
circuit 430, wherein the OLED panel 510 has a plurality of
display pixels 411 and a driving device 413. In the same
way, the display pixel 411 includes a plurality of sub-pixels
SP, SP. and SPj,.

[0048] Similar to F1G. 4, the driving device 413 includes
a current mirror CM1, a current mirror CM2 and a current
mirror CM3 for correspondingly receiving one of the data
currents [, , . come from the driving circuit 430 and creating
a driving current I, a driving current I; and a driving
current I, sent to the corresponding sub-pixels SPx, SP; and
SP;, respectively. The current mirror CM1 includes a tran-
sistor TR, and a transistor TR,, the current mirror CM2
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includes a transistor TG, and a transistor TG, and the current
mirror CM3 includes a transistor TB, and a transistor TB,.
[0049] The relationships among the luminance L., L and
L of the sub-pixels SP,, SP; and SP, the driving currents
1, I and I, the channel widths Wy, Wpe,, Wy, We, W,
and W, and channel lengths Ly, Lzo, L1y Loy Las Lo
of the NMOS-type transistors TR, TR,, TG,, TG,, TB, and
TB, are similar to or the same as equations (10), (11) and
(12). Besides, the coupling relationships among the NMOS-
type transistors TR, TR,, TGy, TG,, TB, and TB, are the
same as the ones in FIG. 4. Different from the first embodi-
ment, the driving currents I, I; and I in the embodiment
directly drive the sub-pixels SP,, SP and SP, that is, the
driving currents I, I and I are directly coupled to the data
lines for driving the sub-pixels SP, SP; and SP;.

[0050] FIG. 6 is a diagram of an OLED display structure
according to the third embodiment of the present invention.
Referring to FIG. 6, an OLED display 600 provided by the
present embodiment includes an OLED panel 610 and a
driving circuit 630. Similarly, the OLED panel 610 includes
a plurality of display pixels 611 and a driving device 613,
t0o. In particular, the display pixels 611 in the embodiment
includes a plurality of sub-pixels SP, SP, SP; and SP,,
respectively corresponding to red light, green light, blue
light and white light.

[0051] For the most part, the structure of the driving
device 613 is similar to the above-described first embodi-
ment and second embodiment. In the embodiment, however,
each of the display pixels includes four sub-pixels. There-
fore, an extra current mirror CM4 is required in the driving
device 613 for receiving a corresponding data current 1,
and creating a driving current I, sent to the sub-pixel SP;.
[0052] The current mirror CM4 includes a transistor TW
and a transistor TW,. Wherein, the drain terminal and the
gate terminal of the NMOS-type transistor TW, are coupled
to each other for receiving a corresponding data current I, ,
while the source terminal thereof is coupled to the reference
voltage V, . The drain terminal of the NMOS-type transistor
TW, 1s coupled to the sub-pixel SPy, to generate a driving
current I, to drive the sub-pixel SP;,. Besides, the gate
terminal and the source terminal of the transistor TW, are
coupled to the gate terminal and the source terminal of the
transistor TW,, respectively. Wherein, the quotient of the
ratio between the channel width and channel length of the
transistor TW, by the ratio between the channel width and
channel length of the transistor TW,, (Wp/L;-)/(Wy,/
L), 1s the fourth ratio. In the same way, the fourth ratio is
used for adjusting the luminance of the sub-pixel SP;.
[0053] Although in the above-described embodiments, the
driving devices of the present invention are disposed in the
display panel, the present invention does not limit thereto.
Anyone skilled in the art is able to dispose the driving device
outside the display panel to meet the requirement in practice,
for example, as shown in FIG. 7, where the driving device
is moved into the driving circuit of the display.

[0054] FIG. 7 is a diagram of an OLED display structure
according to the fourth embodiment of the present invention.
Referring to FIG. 7, an OLED display 700 provided by the
present embodiment includes an OLED panel 710 and a
driving circuit 730. Different from the above-described three
embodiments, the driving device 733 herein is disposed in
the driving circuit 730, which includes a data current gen-
erator 731 and a driving device 733. Wherein, the driving
device 733 has a current mirror CM1, a current mirror CM2
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and a current mirror CM3, and the current mirror CM1
includes an NMOS-type transistor TR, and an NMOS-type
transistor TR,. In the same way, the current mirror CM2
includes an NMOS-type transistor TG, and an NMOS-type
transistor TG,; the current mirror CM3 includes an NMOS-
type transistor TB; and an NMOS-type transistor TB,. The
wiring structure and the operation principle thereof are
similar to the above-described embodiments.

[0055] Similarly, every display pixel 711 of the OLED
panel 710 includes sub-pixels SPp, SP; and SP;. The
current mirrors CM1, CM2 and CM3 would generate driv-
ing currents 1, I; and I to drive the sub-pixels SPy, SP;
and SP, on the OLED panel 710 according to the data
currents 1,,,, output from the data current generator 731.
[0056] The relationships among the luminance [z, L and
L of the sub-pixels SP,, SP; and SP, the driving currents
1z, 15, Ig, the channel widths Wy, Wg,, Wx,, Wy, W, and
W, and channel lengths L, L., Lz, Lg,, L, and L, of
the NMOS-type transistors TR, TR,, TG,, TG,, TB, and
TB, are similar to or the same as equations (10), (11) and
(12).

[0057] Note that although the above-mentioned transistors
TR,, TR,, TG,, TG,, TB, and TB, are NMOS-type transis-
tors, however, anyone skilled in the art is also able to replace
the NMOS-type transistors with PMOS-type transistors to
meet the requirement in practice, which is without departing
from the scope or spirit of the invention.

[0058] In summary, since the OLED panel of the present
invention employs a driving device having a plurality of
current mirrors, hence, it is able to adjust the luminance
ratios among the different color sub-pixels by controlling the
ratios between the channel width and channel length of the
transistors in every current mirror without changing the rest
devices and components of the OLED panel. In this way, the
required luminance ratios of the OLED panel are obtained.
[0059] It will be apparent to those skilled in the art that
various-modifications and variations can be made to the
structure of the present invention without departing from the
scope or spirit of the invention. In view of the foregoing, it
is intended that the specification and examples to be con-
sidered as exemplary only, with a true scope and spirit of the
invention being indicated by the following claims and their
equivalents.

What is claimed is:

1. An organic light-emitting diode panel (OLED panel),

comprising:

a plurality of display pixels, wherein each of the display
pixels comprises a plurality of sub-pixels correspond-
ing to different color lights; and

a driving device, comprising a plurality of current mirrors
for respectively receiving one of a plurality of data
currents and respectively generating a driving current
sent to the corresponding sub-pixels, wherein each of
the current mirrors comprises a plurality of transistors,

wherein the current mirrors generate a plurality of differ-
ent driving currents to drive the corresponding sub-
pixels according to the ratios between the channel
width and channel length of the transistors.

2. The OLED panel as recited in claim 1, wherein the

transistors are PMOS-type transistors.

3. The OLED panel as recited in claim 1, wherein the

transistors are NMOS-type transistors.

4. The OLED panel as recited in claim 1, wherein the

driving device comprises a first current mirror, a second
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current mirror and a third current mirror for respectively
driving the red sub-pixels, the green sub-pixels and the blue
sub-pixels.

5. The OLED panel as recited in claim 4, wherein the first
current mirror comprises:

a first transistor, wherein the first source/drain terminal
and gate terminal thereof are coupled to each other for
receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and

a second transistor, wherein the first source/drain terminal
is coupled to the corresponding sub-pixels for gener-
ating the corresponding driving current, while the gate
terminal and second source/drain terminal thereof are
coupled to the gate terminal and second source/drain
terminal of the first transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the second transistor by the
ratio between the channel width and channel length of
the first transistor is a first ratio.

6. The OLED panel as recited in claim 4, wherein the

second current mirror comprises:

a third transistor, wherein the first source/drain terminal
and gate terminal thereof are coupled to each other for
receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and

a fourth transistor, wherein the first source/drain terminal
is coupled to the corresponding sub-pixels for gener-
ating the corresponding driving current, while the gate
terminal and second source/drain terminal thereof are
coupled to the gate terminal and second source/drain
terminal of the third transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the fourth transistor by the
ratio between the channel width and channel length of
the third transistor is a second ratio.

7. The OLED panel as recited in claim 4, wherein the third

current mirror comprises:

a fifth transistor, wherein the first source/drain terminal
and gate terminal thereof are coupled to each other for
receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and

a sixth transistor, wherein the first source/drain terminal is
coupled to the corresponding sub-pixels for generating
the corresponding driving current, while the gate ter-
minal and second source/drain terminal thereof are
coupled to the gate terminal and second source/drain
terminal of the fifth transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the sixth transistor by the
ratio between the channel width and channel length of
the fifth transistor is a third ratio.

8. The OLED panel as recited in claim 4, wherein the
driving device further comprises a fourth current mirror for
driving the white sub-pixels, and the fourth current mirror
comprises:

a seventh transistor, wherein the first source/drain termi-
nal and gate terminal thereof are coupled to each other
for receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and



US 2007/0205968 A1l

an eighth transistor, wherein the first source/drain termi-
nal is coupled to the corresponding sub-pixels for
generating the corresponding driving current, while the
gate terminal and second source/drain terminal thereof
are coupled to the gate terminal and second source/
drain terminal of the seventh transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the eighth transistor by the
ratio between the channel width and channel length of
the seventh transistor is a fourth ratio.

9. A driving device, for receiving a plurality of data
currents and generating a plurality of driving currents,
suitable for driving a plurality of display pixels of an OLED
panel, wherein each of the display pixels comprises a
plurality of sub-pixels corresponding to different color
lights, respectively; the driving device comprising:

a plurality of current mirrors, wherein each of the current

mirrors comprises a plurality of transistors,

wherein the current mirrors correspondingly receive one
of the data currents, respectively, and generate a plu-
rality of driving currents to drive the corresponding
sub-pixels according to the ratios between the channel
widths and channel lengths of the transistors.

10. The driving device as recited in claim 9, wherein the

transistors are PMOS-type transistors.

11. The driving device as recited in claim 9, wherein the
transistors are NMOS-type transistors.

12. The driving device as recited in claim 9, wherein the
driving device comprises a first current mirror, a second
current mirror and a third current mirror for respectively
driving the red sub-pixels, the green sub-pixels and the blue
sub-pixels.

13. The driving device as recited in claim 12, wherein the
first current mirror comprises:

a first transistor, wherein the first source/drain terminal
and gate terminal thereof are coupled to each other for
receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and

a second transistor, wherein the first source/drain terminal
is coupled to the corresponding sub-pixels for gener-
ating the corresponding driving current, while the gate
terminal and second source/drain terminal thereof are
coupled to the gate terminal and second source/drain
terminal of the first transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the second transistor by the
ratio between the channel width and channel length of
the first transistor is a first ratio.

14. The driving device as recited in claim 12, wherein the

second current mirror comprises:

a third transistor, wherein the first source/drain terminal
and gate terminal thereof are coupled to each other for
receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and

a fourth transistor, wherein the first source/drain terminal
is coupled to the corresponding sub-pixels for gener-
ating the corresponding driving current, while the gate
terminal and second source/drain terminal thereof are
coupled to the gate terminal and second source/drain
terminal of the third transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the fourth transistor by the
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ratio between the channel width and channel length of

the third transistor is a second ratio.

15. The driving device as recited in claim 12, wherein the
third current mirror comprises:

a fifth transistor, wherein the first source/drain terminal
and gate terminal thereof are coupled to each other for
receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and

a sixth transistor, wherein the first source/drain terminal is
coupled to the corresponding sub-pixels for generating
the corresponding driving current, while the gate ter-
minal and second source/drain terminal thereof are
coupled to the gate terminal and second source/drain
terminal of the fifth transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the sixth transistor by the
ratio between the channel width and channel length of
the fifth transistor is a third ratio.

16. The driving device as recited in claim 12, wherein the
driving device further comprises a fourth current mirror for
driving the white sub-pixels, and the fourth current mirror
comprises:

a seventh transistor, wherein the first source/drain termi-
nal and gate terminal thereof are coupled to each other
for receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and

an eighth transistor, wherein the first source/drain termi-
nal is coupled to the corresponding sub-pixels for
generating the corresponding driving current, while the
gate terminal and second source/drain terminal thereof
are coupled to the gate terminal and second source/
drain terminal of the seventh transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the eighth transistor by the
ratio between the channel width and channel length of
the seventh transistor is a fourth ratio.

17. An OLED display, comprising:

a driving circuit for outputting a plurality of data currents;
and

an OLED panel, comprising:

a plurality of display pixels, wherein each of the display
pixels comprises a plurality of sub-pixels corre-
sponding to different color lights; and

a driving device, comprising a plurality of current
mirrors for respectively receiving one of the data
currents and respectively generating a driving cur-
rent sent to the corresponding sub-pixels, wherein
each of the current mirrors comprises a plurality of
transistors,

wherein the current mirrors correspondingly receive one
of the data currents, respectively, and generate a plu-
rality of different driving currents to drive the corre-
sponding sub-pixels according to the ratios between the
channel widths and channel lengths of the transistors.

18. The OLED display as recited in claim 17, wherein the
transistors are PMOS-type transistors.

19. The OLED display as recited in claim 17, wherein the
transistors are NMOS-type transistors.

20. The OLED display as recited in claim 17, wherein the
driving device comprises a first current mirror, a second
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current mirror and a third current mirror for respectively
driving the red sub-pixels, the green sub-pixels and the blue
sub-pixels.

21. The OLED display as recited in claim 20, wherein the

first current mirror comprises:

a first transistor, wherein the first source/drain terminal
and gate terminal thereof are coupled to each other for
receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and

a second transistor, wherein the first source/drain terminal
is coupled to the corresponding sub-pixels for gener-
ating the corresponding driving current, while the gate
terminal and second source/drain terminal thereof are
coupled to the gate terminal and second source/drain
terminal of the first transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the second transistor by the
ratio between the channel width and channel length of
the first transistor is a first ratio.

22. The OLED display as recited in claim 20, wherein the

second current mirror comprises:

a third transistor, wherein the first source/drain terminal
and gate terminal thereof are coupled to each other for
receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and

a fourth transistor, wherein the first source/drain terminal
is coupled to the corresponding sub-pixels for gener-
ating the corresponding driving current, while the gate
terminal and second source/drain terminal thereof are
coupled to the gate terminal and second source/drain
terminal of the third transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the fourth transistor by the
ratio between the channel width and channel length of
the third transistor is a second ratio.
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23. The OLED display as recited in claim 20, wherein the
third current mirror comprises:

a fifth transistor, wherein the first source/drain terminal
and gate terminal thereof are coupled to each other for
receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and

a sixth transistor, wherein the first source/drain terminal is
coupled to the corresponding sub-pixels for generating
the corresponding driving current, while the gate ter-
minal and second source/drain terminal thereof are
coupled to the gate terminal and second source/drain
terminal of the fifth transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the sixth transistor by the
ratio between the channel width and channel length of
the fifth transistor is a third ratio.

24. The OLED display as recited in claim 20, wherein the
driving device further comprises a fourth current mirror for
driving the white sub-pixels, and the fourth current mirror
comprises:

a seventh transistor, wherein the first source/drain termi-
nal and gate terminal thereof are coupled to each other
for receiving the corresponding data current, while the
second source/drain thereof is coupled to a reference
voltage; and

an eighth transistor, wherein the first source/drain termi-
nal is coupled to the corresponding sub-pixels for
generating the corresponding driving current, while the
gate terminal and second source/drain terminal thereof
are coupled to the gate terminal and second source/
drain terminal of the seventh transistor, respectively,

wherein the quotient of the ratio between the channel
width and channel length of the eighth transistor by the
ratio between the channel width and channel length of
the seventh transistor is a fourth ratio.
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