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OLED DISPLAY APPARATUS

FIELD OF THE INVENTION

[0001] The present invention relates to driving an OLED
(Organic Light Emitting Diode) display apparatus, having
red, green, blue and white light producing dots using an
organic light emitting diode (OLED) or an organic electrolu-
minescence (OEL) element, and more particularly to effec-
tive driving of such an apparatus.

BACKGROUND OF THE INVENTION

[0002] FIG. 1 shows an example dot array of a matrix type
OLED panel in which three dots, namely the typical R (red),
G (green), and B (blue) dots, form one color pixel. FIG. 2
shows an example dot array in which, in addition to the RGB
dots, W (white) dots are also provided.

[0003] The RGBW type display apparatuses, which addi-
tionally include W dots, consume less power and are brighter
because the W dots have higher emission efficiency than RGB
dots.

[0004] Methods for realizing such RGBW panels can be
divided into types: methods which employ OLED emitting
each of RGBW colors provided for each dot; and methods
which employ white OLEDs and RGB optical filters (color
filters) superposed on dots other than W dots, as described in
Japanese Patent Laid-Open Publication No. 2003-178875,
for example.

[0005] FIG. 3, which shows a CIE (Commision Internatio-
nale de I’Eclairage) 1931 chromaticity diagram, shows an
example chromaticity of W primary color for use as a white
dot along with three primary RGB colors. Here, the chroma-
ticity of this W primary color need not necessarily correspond
to the reference white color of a display.

[0006] FIG. 4 shows a method of converting an RGB input
signal which can display reference white color of a display
when R=1, G=1, and B=1, into an RGBW image signal.
[0007] First, when the W primary color does not corre-
spond to the reference white color of the display, the follow-
ing calculation is applied to an input RGB signal for normal-
ization to the W primary color.

Rn a 00 R (D
Bn | 00 ¢ B

[0008] Intheabove expression, R, G, and B represent input
signals; Rn, Gn, and B represent red, green, and blue signals
normalized to W primary color, respectively; and a, b, and ¢
are coefficients which are selected such that brightness and
chromaticity equal to W=1 can be obtained when R=1/a,
G=1/b, and B=1/c are output.

[0009] Then, from Rn, Gn, and Bn, S=F1 (Rn, Gn, Bn)
which is used for obtaining values for W dot display, is
calculated. Then, based on the calculated value of S, a cor-
rection amount F2(S) concerning RGB and a value F3(S)
concerning W are calculated.

[0010] The correction amount F2(S) is added to each value
of RGB to obtain Rn', Gn', and Bn' which are RGB values for
achieving RGBW display. On the other hand, the value F3(S)
is output unchanged as a W value.

[0011] In other word, Rn', Gn', Bn', and W can now be
obtained, from S=F1(Rn, Gn, Bn), Rn'=Rn+F2(S), Gn'=Gn+
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F2(S), Bn'=Bn+F2(S), and W=F3(S) calculated as described
above. Similarly, the final process of normalization of Rn',
Bn', and Gn' to the reference white color is performed when
the W primary color does not correspond to the reference
white color of display, by means of the following calculation.
This process is performed only as required.

R la 0 0 Rr
¢ |=| 0 1/b 0 |x|Gn
B 0 0 1/c

Brn'

[0012] Here, the following are possible examples of basic
expressions for calculating S, F2, and F3:
S=min(Rn,Gn,bn) (1)
F2(S)=-S @
F3(8)=S 3
[0013] Specifically, the minimum RGB (normalized Ra,

Gn, and Bn) value is set to S, which is used as itas a W value.
For obtaining Rn', Gn', and Bn', S is subtracted from each
RGB value.

[0014] Here, as the pixel color to be displayed approaches
an achromatic color, the ratio at which W dot is caused to emit
light increases. Accordingly, as the ratio of colors near to
achromatic colors increases in an image to be displayed, the
ratio of W dots which emit light also increases and power
consumption of the panel is lowered compared to when only
RGB dots are used.

[0015] Asnormal images are only rarely constituted by just
saturated colors, W dots are used in most cases. Conse-
quently, in RGBW display, the power consumption is on
average lower than when only RGB dots are used.

[0016] In apanel having RGB dots arranged vertically and
horizontally, in order to increase the apparent horizontal reso-
lution, the phase of each input signal is made to correspond to
the dot position, as shown in FIG. 5. More specifically, the
three dot RGB signals are not input at the same timing, but the
sampling timing from each image signal is shifted in accor-
dance with the dot position. This results in a display image
having higher apparent resolution than when the three RGB
dots forming one pixel are driven by input signals having the
same phase.

[0017] When RGBW dots are used, it is similarly possible
to increase the apparent resolution by making the phase of
each input signal correspond to the dot position of the panel as
shown in FIG. 6. In the above example using the expressions
(1) to (3), however, little effect can be achieved because the
emission amount of RGB reduces as the ratio of near achro-
matic color increases in an image. In particular, when the W
primary color is the same as the reference white color, no
RGB dots are used for displaying a black-and-white image,
which results in the resolution of the image corresponding to
the number of W dots, as shown in FIG. 7.

[0018] Further, when the following expressions are used for
F2 and F3, the usage ratio of W dots varies depending on the
value of M.

F2(S)=—MS )
F3(S)=MS )

Here, M is a constant which satisfies 0=M=1.
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[0019] Interms of power consumption, it is the most desir-
able to use M=1. In terms of resolution, however, it is pref-
erable to select the value of M such that all of RGBW emit
light.

[0020] The present invention advantageously suppresses
reduction in the resolution and at the same time reduces
power consumption in an OLED display apparatus.

SUMMARY OF THE INVENTION

[0021] In accordance with one aspect of the present inven-
tion, in an organic light emitting diode (OLED) display appa-
ratus having four types of dots, including R (red), G (green),
B (blue), and W (white) dots, formed by an organic light
emitting diode (OLED) (or an organic electroluminescence
(EL) element), an amount of high frequency components ofa
part of an image to be displayed is detected, and the usage
ratio of W dots is adaptively changed in accordance with the
result of detection.

[0022] Further, in accordance with another aspect of the
present invention, in an OLED display apparatus having four
types of dots, including R, G, B, and W dots, formed by an
OLED (or an EL element), the average brightness or electric
power necessary for display is calculated from input image
data, and the usage ratio of W dots is adaptively changed in
accordance with the result of calculation.

[0023] In accordance with a further aspect of the present
invention, in an OLED display apparatus having four types of
dots, including R, G, B, and W dots, formed by an OLED (or
an EL element), an electric current flowing through an OLED
display panel for achieving display in accordance with input
image data is detected, and the usage ratio of W dots is
adaptively changed in accordance with the detected value.
[0024] In accordance with a still further aspect of the
present invention, in an OLED display apparatus having four
types of dots, including R, G, B, and W dots, formed by an
OLED (or an EL element), the usage ratio of W dots is
optimized with respect to the resolution in accordance when
an input instruction emphasizes image quality and the usage
ratio of W dots is increased when an input instruction empha-
sizes power consumption.

[0025] Further, it is preferable that when a battery capacity
is reduced, the usage ratio of W dots is increased compared to
when the battery capacity is sufficient, for decreasing power
consumption.

[0026] According to the present invention, by adaptively
changing the usage ratio of W dots in accordance with the
amount of partial high frequency components of image data,
it is possible to reduce power consumption while the resolu-
tion is maintained.

[0027] Also, by adaptively changing the usage ratio of W
dots based on the electric current flowing through the panel, it
is possible to prevent large current while proper display is
maintained.

[0028] In addition, by increasing the usage ratio of W dots
when the battery capacity is reduced, it is possible to more
effectively utilize the battery capacity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] A preferred embodiment of the present invention
will be described in detail based on the following drawing,
wherein:
[0030]
dots;

FIG.1isaview showing an OLED panel using RGB
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[0031] FIG. 2 is a view showing an OLED panel using
RGBW dots;
[0032] FIG. 3 is a view showing RGBW in a CIE1931

chromaticity diagram;
[0033] FIG. 4 is a flowchart showing a process for gener-
ating RGBW from RGB;

[0034] FIG. 5 is a view showing display timing of RGB
dots;
[0035] FIG. 6 is a view showing display timing of RGBW
dots;
[0036] FIG. 7isaview showing timing of inputting only W

signals in an RGBW dot panel;

[0037] FIG. 8 is a block diagram showing a structure of a
display apparatus considering partial high frequency compo-
nents of an input image signal;

[0038] FIG. 9 is a flowchart showing a process for gener-
ating Rn', Gn', and Bn' from Rn, Gn, and Bn;

[0039] FIG. 10 is a view showing the characteristics of the
fanction f(X) used for generating Mij;

[0040] FIG. 11 is a block diagram showing a structure of a
display apparatus when considering the average brightness;
[0041] FIG.12isaview showing a relationship between the
average brightness and the coefficient M in the structure
shown in FIG. 11;

[0042] FIG.13isaview showing a relationship between the
average brightness of a certain image and the panel power
consumption in the structure shown in FIG. 11;

[0043] FIG. 14 is a block diagram showing a structure of a
display apparatus considering the result of calculation of CV
current;

[0044] FIG. 15 a view showing a relationship between the
average brightness and the coefficient M in the structure
shown in FIG. 14;

[0045] FIG.16isaview showing a relationship between the
average brightness of a certain image and the panel power
consumption in the structure shown in FIG. 14;

[0046] FIG. 17 is a block diagram showing a structure of a
display apparatus considering the result of detection of CV
current;

[0047] FIG. 18 is a block diagram showing a structure of a
display apparatus considering a saving power instruction; and
[0048] FIG. 19 is a block diagram showing a structure of a
display apparatus considering the result of detection of bat-
tery capacity.

DETAILED DESCRIPTION OF PREFERRED

EMBODIMENT
[0049] A preferred embodiment of the present invention
will be described in further detail with reference to the draw-
ings.
[0050] FIG. 8 is a block diagram showing a structure

according to one embodiment of the present invention. An R
signal, a G signal, and a B signal are input to an RGB to
RGBW conversion circuit 10, and are also supplied to an M
value calculation circuit 12. The M value calculation circuit
12 detects, in real time, high frequency components from an
image signal of the input RGB signals for a predetermined
plural number of pixels (portion) and calculates a conversion
coefficient M to be used for conversion from RGB to RGBW
in accordance with the detected amount of the high frequency
components. More specifically, the M value calculation cir-
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cuit 12 outputs a coefficient M (0.5, for example) with which
all the RGBW dots emit light for edge portions or portions
with significant change in brightness in an image, and outputs
M whose value is 1 or close to 1 for flat portions or portions
with slight change in brightness in an image.

[0051] The calculated M is then supplied to the RGB to
RGBW conversion circuit 10. The RGB to RGBW conver-
sion circuit 10 uses the conversion coefficient M to calculate
F2(S) and F3(S), and further computes RGBW signals using
F2(S) and F3(S).

[0052] R', G', B' and W signals output from the RGB to
RGBW conversion circuit 10 are subjected to gamma correc-
tion in corresponding gamma cortection circuits 14 before
being converted to analog signals by corresponding D/A con-
verters 16, and the analog signals are supplied to an OLED
panel 18. The OLED panel 18 includes a horizontal driver and
a vertical driver, and supplies a data signal concerning each
pixel to be input to each of the OLED elements (also referred
to electroluminescernce (EL) elements) arranged in a matrix
in apixel circuit. More specifically, the OLED panel 18 of the
present embodiment is an active matrix type panel, in which
each pixel circuit includes a selection transistor, a driving
transistor, a storage capacitor, and an OLED element. The
data signal of each pixel is written, via the selection transistor
of a corresponding pixel, into the storage capacitor. When a
driving current in accordance with the data voltage written
into the storage capacitor is supplied from the driving tran-
sistor to the OLED element, the OLED element emits light.

[0053] It is also preferable to perform data processing for
adjusting the black level, contrast, and brightness in the
gamma correction circuit 14. Further, it is possible that the
D/ A converters 16 are omitted and the digital data are input to
the OLED panel 18 for digitally driving each pixel circuit in
the OLED panel 18.

[0054] Here, the conversion from RGB to RGBW will be
described with reference to the flowchart of FIG. 9. Specifi-
cally, the RGB to RGBW conversion circuit 10 calculates
S=F1(Rn, Gn, Bn) based on the RGB input signals (which
have been converted to Rn, Gn, and Bn in this example). On
the other hand, the M value calculation circuit 12 detects an
amount of high frequency components at the portion of a
target pixel (which is located at the i-th in the horizontal
direction and at the j-th in the vertical direction) from a
predetermined number of pixel blocks arranged in the hori-
zontal and vertical directions, calculates a coefficient Mij in
accordance with the detected amount of high frequency com-
ponents, and supplies the coefficient Mij to the RGB to
RGBW conversion circuit 10.

[0055] TheRGB to RGBW conversion circuit 10, using the
supplied coefficient Mij, calculates F2(S, Mij) and F3(S,
Mij), F3(S, Mij) being output as it is as a W value and F2(8,
Mij) being added to Rn, Gn, and Bn, respectively and output
as Rn', Gn', and Bn'.

[0056] Inthe above manner, RGB is converted into RGBW.

[0057] Here, as a predetermined number of image data
items are necessary for calculation of Mij, it is necessary to
store an amount of input data. For example, it is possible to
provide a frame memory for the input RGB signals and sup-
ply necessary data from this frame memory.

[0058] Further, Mij can be expressed by the following
expression.
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Z h(k1,k2)C(i - k1, j—k2)
Mlj:f kl:ookZ:oo
T Y kL kDCU-kL, j-k2)
kl=—c0 k2=—00

[0059] Here, (i,)) represents a spatial position of a dot to be
processed (i.e., the i-th in the horizontal direction and the j-th
in the vertical direction); h(k1, k2) represents response char-
acteristics of a two-dimensional high pass filter with respect
to the unit impulse d(k1, k2); 1(k1, k2) represents response
characteristics of a two-dimensional low pass filter with
respect to the unit impulse d(k1, k2); and C(i-k1, j-k2) repre-
sents a signal level corresponding to a dot at the position (i-k1,
7-k2). Further, f(X) is an arbitrary function which has charac-
teristics of approaching 0.5 from 1 with the increase of X, as
shown in FIG. 10, for example.

[0060] While the signals Rn, Gn, Bn, the brightness (Y), or
the like may be arbitrarily selected as the signal C, it is
preferable to use brightness components which contribute to
the resolution. The following are representative example
expressions for F2 and F3:

F2=-MijxS )
F3=MijxS (®)
[0061] When dots are arranged in stripes extending in the

vertical direction as shown in FI1G. 2, a one-dimensional high
pass filter and a one-dimensional low pass filter may be pro-
vided, considering only the resolution in the horizontal direc-
tion. In this case, the above expressions (6) to (8) are changed
as follows:

& ) ©
Z Bk)Cli—k)
Mi=flf
Y Hk)Cli—k)
k=—o0
F2=—MixS§ (10)
F3=Mix$ (1D

EXAMPLES

[0062] The conversion process as described above will be
described with reference to specific examples.

First Example

[0063] Here, assuming that dots are arranged in stripes in
the vertical direction, the above expressions (9) to (11) are
used. The following expressions are used for h(k) and 1(k),
and Mi is set such that it is not over 1.

hik): h(-1)=="%, h(0)=1, h(1)}=-1%, h(k)=0 when k>1
ork<-1.

I(k): I(-1)=1, 1(0)=2, i(1)=1, h(1)=0 when k>1 or
ke-1.

[0064] When brightness Yi at the position 1 is used for
signal C, the expression (9) can be expressed as follows:

Mi=f=Ye 2V Y)Y 42Xt Y )
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[0065] Assuming that f{X)=1-X, the above expression is
expressed as

Mi=1-I(=Y, (#2Y Y, V2T, (#2YAT, ).

[0066] Accordingly, Miis a variable which always satisfies
0=Mi=1. (However, Mi=1 whenY,_,+2Y,+Y,, ,=0)

[0067] As described above, according to the above
example, it is possible to adaptively change the coefficient M
in accordance with the amount of partial high frequency
components. It is therefore possible to comparatively reduce
the usage ratio of W dots in edge portions or the like for
achieving clear display. On the other hand, it is possible to
increase the usage ratio of W dots in the portions with less
change in the image for achieving effective display.

Second Example

[0068] As described above, the coefficient M is calculated
in the M value calculation circuit 12, However, there are cases
in which the calculated coefficient M(Mij) varies too much
among dots. Accordingly, by inserting a low pass filter after
the calculation output Mij from the M value calculation cir-
cuit 12, it is possible to preferably prevent the usage ratio of
W dots from excessively varying for each dot and causing
unnatural image.

[0069] In addition, it is also preferable to set

F2=-4ixS

F3=4ixS

[0070] In the above expressions, Ai is a predetermined
coefficient (A1,A2, A3, ... An)and is selected in accordance
with the value of Mi (or Mij). With the use of such a coeffi-
cient Ai, redundancy is increased compared to when the coef-
ficient M is used, and RGB to RGBW conversion considering
the viewability of actual display can be performed. Further,
by rewriting the table of the coefficient Ai, the conversion
characteristics can be adjusted simply. It is therefore prefer-
able to use a rewritable table for Ai.

[0071] Further, in the above example, a simple filter as
described below can be used.

h(k): h(-1)=-1, h(0)=1, h(k)=0 when k<-1

1(k): m

[0072] Here, m is a constant selected such that it always
satisfies 0=Mi=1. With this structure, a filter structure can be
simplified and adaptive control in accordance with input
image data can be secured.

Third Example

[0073] As described above, the electric current flowing in
each dotofan OLED panel is proportional to brightness of the
corresponding dot, and power consumption for the whole
image corresponds to the total sum of the electric current.
Accordingly, the higher the average brightness of an image,
the greater the power consumption of the panel. When the
maximum power source current of a display device is limited,
for example, M having a great value can be used so as to
increase the usage ratio of W, in addition to the increase of the
average brightness.

[0074] An example which considers the average brightness
as described above is shown in FIG. 11. In this example, RGB
input signals are supplied to an average brightness calculation
section 30, which calculates the average brightness (or the

Dec. 4, 2008

sum) from data of the RGB input signals corresponding to one
screen. The resultant average brightness is supplied to the low
pass filter (LPF) 32 so as to remove a rapid change component
and then supplied to the M value calculation circuit 34. The M
value calculation circuit 34 has stored therein tables and
expressions concerning M values corresponding to the aver-
age brightness, computes an M value for the input average
brightness, and supplies the M value to the RGB to RGBW
conversion circuit 10.

[0075] A setting example of the characteristics of M with
respect to average brightness is shown in FIG. 12. As shown,
with the increase of brightness, M is gradually increased from
0.5. FIG. 13 exemplifies power consumption versus average
brightness in a certain image when such a setting is used. As
shown in FIG. 13, with this setting, it is possible to suppress
increase in the amount of current consumed in the panel when
the average brightness of the image is high, compared to when
M is fixed to 0.5 (M=0.5).

[0076] Further, as shown in FIG. 14, it is also possible to
estimate a CV current from the converted RGBW data con-
sidering emission efficiency of RGBW dots and use the esti-
mated CV current for calculation of the M value. More spe-
cifically, each output of RGBW from the RGB to RGBW
conversion circuit 10 is supplied to a CV current calculation
section 40. The CV current calculation section 40 estimates
an electric current (CV current) for all the pixels inthe OLED
panel 18 in accordance with each data signal of RGBW. The
resultant estimated CV current is then supplied to the M value
calculation circuit 44 via the low pass filter (LPF) 42. The M
value calculation circuit 44 calculates M corresponding to the
CV current and supplies the result to the RGB to RGBW
conversion circuit 10.

[0077] With regard to this example, FIG. 15 shows an
example setting of characteristics of M with respect to the CV
current calculation value and FIG. 16 exemplifies a relation-
ship between the average brightness and the power consump-
tion of a panel in a certain image. With this structure, it is also
possible to effectively suppress an increase in panel current.
[0078] A similar effect can also be achieved by measuring
the CV current of the OLED panel 18 and applying feedback
to the M value. An example structure in this case is shown in
FIG. 17. Specifically, the CV current is detected by a current
detection circuit 50, and the output of the current detection
circuit 50 is converted to digital data by an A/D converter 52
and is supplied to an M value calculation circuit 56 via a low
pass filter 54. With such a circuit, control similar to that
performed by the above structure can be achieved.

[0079] Further, to simplify control can be performed in the
following manner, rather than based on the content of an
image. Specifically, when the image quality is to be empha-
sized, M is selected such that the apparent resolution is the
highest, whereas when the power consumption is to be
emphasized, M is switched to a greater value so as to increase
the usage ratio of W dots. For example, it is possible that an
input means (an input button, for example) concerning sav-
ing-power display is provided, and when this button is
pressed on, a saving-power instruction signal instructs the M
value calculation circuit 12 to increase the value of M. The
structure for achieving this control is shown in FIG. 18.
[0080] Also, in portable devices such as OLED display
devices, such as, for example, cellular phones, digital still
cameras, portable AV equipment, and the like, there is a
demand that power consumption be reduced when the battery
capacity becomes low.
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[0081] A structure example which meets the above demand
is shown in FIG. 19. Specifically, the capacity (a voltage, for
example) of a battery 60 is detected by a battery capacity
detection circuit 62. When the detection result from the bat-
tery capacity detection circuit 62 indicates that the battery
capacity is less than a predetermined value, an M value deter-
mination circuit 64 changes the M value to a greater value.
This structure allows control to make the M value greater
when the battery capacity is small than when the battery
capacity is sufficient, so that power consumption can be
reduced in low power situations. It is further preferable that,
the battery capacity be determined in a plurality of increments
so as to increase the M value in the plurality of steps.

[0082] It is also preferable that the above structures be
combined as necessary to constitute a display apparatus.
[0083] While the preferred embodiment of the present
invention is described above using specific terms, such
description is for illustrative purposes only, and it is to be
understood that changes and variations may be made without
departing from the spirit or scope of the appended claims.

PARTS LIST
[0084] 10 conversion circuit
[0085] 12 calculation circuit
[0086] 14 correction circuit
[0087] 16 D/A converters
[0088] 18 OLED panel
[0089] 30 calculation section
[0090] 32 low pass filter (LPF)
[0091] 34 calculation circuit
[0092] 40 calculation section
[0093] 42 low pass filter (LPF)
[0094] 44 calculation circuit
[0095] 50 current detection circuit
[0096] 52 A/D converter
[0097] 54 low pass filter
[0098] 56 calculation circuit
[0099] 60 battery
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[0100] 62 detection circuit
[0101] 64 determination circuit

1. An organic light emitting diode (OLED) display appa-
ratus having four types of light producing dots, including R
(red), G (green), B (blue), and W (white) dots, comprising:

means for detecting the amount of high frequency compo-

nents of a portion of a color image to be displayed, and
means for adaptively changing the usage ratio of W dots
in accordance with the result of each detection.

2. An organic light emitting diode (OLED) display appa-
ratus having four types of light producing dots, including R
(red), G (green), B (blue), and W (white) dots, comprising:

means for calculating the average brightness or electric

power necessary for display of a color image from input
image data, and means for adaptively changing the
usage rate of W dots in accordance with the result of such
calculation.

3. An organic light emitting diode (OLED) display appa-
ratus having four types of light producing dots, including R
(red), G (green), B (blue), and W (white) dots, comprising:

means for detecting an electric current flowing through the

OLED for achieving display in accordance with input
image data, and means for adaptively changing the
usage ratio of W dots in accordance with the detected
value.

4. An organic light emitting diode (OLED) display appa-
ratus having four types of light producing dots, including R
(red), G (green), B (blue), and W (white) dots, comprising:

means for improving the usage ratio of W dots with respect

to the resolution when an input instruction emphasizes
image quality and increasing the usage ratio of W dots
when an input instruction emphasizes power consump-
tion.

5. A portable device including an OLED apparatus accord-
ing to claim 1;

wherein the usage ratio of W dots is increased when a

battery capacity is reduced, compared to when the bat-
tery capacity is sufficient, for decreasing power
consumption.



THMBW(EF)

[ i (S RIR) A ()

RIB(ERR)AGE)

HERB(ERR)AE)

LL-EEPN

RBA

IPCH %S
CPCH(S
£ AR

H AT 3R
ShEREESE

BEG®)

R(4®) ,G(&®) ,B(E& )W (A’ ) &, SFELNSHMK %
PHE, BEETHNEERGH B, , AERERARGKEITEER: Lo

HFERERDR,FRNE RRP RN ERE R AFBAES; }
EALIVEN RS I b A= Py vk @ USN: ok I B

RRERRE
US20080297448A1 NI (»&E)B
US11/570093 BiEH

MIZUKOSHI SEICHI
RIET
STEMAKOTO

MIZUKOSHI SEICHI
RET
JATEFMAKOTO

SIROLEDMEARFELT

MIZUKOSHI SEIICHI
MORI NOBUYUKI
KOHNO MAKOTO

MIZUKOSHI, SEIICHI
MORI, NOBUYUKI
KOHNO, MAKOTO

G09G3/32

patsnap

2008-12-04

2005-06-06

G09G3/3208 G09G2300/0452 G09G2340/0457 G09G2340/06 HO1L27/3213

2004177658 2004-06-14 JP

US7982693

Espacenet USPTO

LT SR

RO

-

[ T=TCT W RN

—FENEX-RE (OLED ) EREE , EANEMREMNTRS , 8FF | oo iosirsn ro

T BCE

|

LR e N BN L= o)

BT T

S —

L S | R Y ] ] 'F LN S L I f e )

oLl 5o

e e FEeT

-+

P T L L AR
e O PR S W OT T IS

i Sy =


https://share-analytics.zhihuiya.com/view/33a9d622-af18-4259-a1e2-c241e802a486
https://worldwide.espacenet.com/patent/search/family/034971739/publication/US2008297448A1?q=US2008297448A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220080297448%22.PGNR.&OS=DN/20080297448&RS=DN/20080297448

