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7) ABSTRACT

The present invention provides an OLED pixel structure,
comprising red, green, blue sub pixel areas, and the red, the
green, the blue sub pixel areas respectively comprise a
substrate, an anode formed on the substrate, a flat layer
formed on the anode, an organic light emitting layer formed
on the flat layer and a cathode formed on the organic light
emitting layer, and an aperture area is formed on the flat
layer, and the organic light emitting layer contacts the anode
through the aperture area, and the anode comprises a posi-
tive electrode and a positive electrode compensation area
coupled to the positive electrode, and the cathode, the
positive electrode compensation area and a sandwiched
layer between the cathode and the positive electrode com-
pensation area constitute a compensation capacitor, and the
compensation capacitor respectively makes total capaci-
tance values of the red, green, blue sub pixel areas are
equivalent to reach the capacitance value required by an
drive circuit of the OLED element.
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OLED PIXEL STRUCTURE

FIELD OF THE INVENTION

[0001] The present invention relates to a display technol-
ogy field, and more particularly to an OLED pixel structure.

BACKGROUND OF THE INVENTION

[0002] Organic Light Emitting Diode (OLED) is a flat
panel display technology which has great prospects for
development. It does not only possess extremely excellent
display performance but also properties of self-illumination,
simple structure, ultra thin, fast response speed, wide view
angle, low power consumption and capability of realizing
flexible display, and therefore is considered as *“dream
display”. Meanwhile, the investment for the production
equipments is far smaller than the Liquid Crystal Display
(LCD). It has been favored by respective big display makers
and has become the main selection of the third generation
display element.

[0003] As shown in FIG. 1, it is a drive circuit diagram of
an OLED according to prior art. In the OLED display
device, each OLED element can be equivalent to a structure
having a light emitting diode and a capacitor coupled in
parallel, and the size of the capacitor coupled in parallel
directly influences the voltage of two ends, the flowing
through current value of the OLED, and accordingly influ-
ences the display quality of the entire OLED display device.
[0004] As shown in FIG. 2, it is a sectional diagram of an
OLED pixel structure according to prior art. The OLED
pixel structure comprises red, green, blue sub pixel areas,
and the red, the green, the blue sub pixel areas respectively
comprise a substrate 100, an anode 200 formed on the
substrate 100, a flat layer 300 formed on the anode 200, an
organic light emitting layer 400 formed on the flat layer 300
and a cathode 500 formed on the organic light emitting layer
400, and an aperture area 310 is formed on the flat layer 300,
and the organic light emitting layer 400 contacts the anode
200 through the aperture area 310.

[0005] In the OLED pixel structure according to prior art,
the light emitting materials, the aperture ratios and attenu-
ations of the red, the green, the blue sub pixel areas are
different and the total capacitance values of the red, the
green, the blue sub pixel areas are different. Thus, the
voltages of two ends of the OLEDs in the different sub pixel
areas are different, and the brightnesses of the OLEDs in the
different sub pixel areas are different, either. Accordingly,
the performances of the OLED elements and the display
quality of the entire display screen are influenced.

SUMMARY OF THE INVENTION

[0006] An objective of the present invention is to provide
an OLED pixel structure, and the total capacitance values of
the red, green, blue sub pixel areas in the OLED pixel
structure are equivalent to reach the capacitance value
required by the OLED drive circuit.

[0007] For realizing the aforesaid objective, the present
invention provides an OLED pixel structure, comprising red,
green, blue sub pixel areas, and the red, the green, the blue
sub pixel areas respectively comprise a substrate, an anode
formed on the substrate, a flat layer formed on the anode, an
organic light emitting layer formed on the flat layer and a
cathode formed on the organic light emitting layer, and an
aperture area is formed on the flat layer, and the organic light
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emitting layer contacts the anode through the aperture area,
and the anode comprises a positive electrode and a positive
electrode compensation area coupled to the positive elec-
trode, and the cathode, the positive electrode compensation
area and a sandwiched layer between the cathode and the
positive electrode compensation area constitute a compen-
sation capacitor C,, and the compensation capacitor C,
respectively makes total capacitance values of the red/green/
blue sub pixel areas are equivalent to reach the capacitance
value C, ,, required by an OLED drive circuit.

[0008] The sandwiched layer is the organic light emitting
layer and the flat layer, and the cathode, the positive elec-
trode compensation area and the organic light emitting layer
and the flat layer between the cathode and the positive
electrode compensation area constitute the compensation
capacitot C,,.

[0009] An insulative layer is located on the positive elec-
trode compensation area, and the sandwiched layer is the
organic light emitting layer and the insulative layer, and the
cathode, the positive electrode compensation area and the
organic light emitting layer and the insulative layer between
the cathode and the positive electrode compensation area
constitute the compensation capacitor C,.

[0010] Material of the insulative layer is silicon oxide, and
a thickness of the insulative layer is smaller than a thickness
of the flat layer.

[0011] Material of the positive electrode is Indium Tin
Oxide.

[0012] Material of the flat layer is organic material.
[0013] Proportions of the positive electrode compensation

areas of the red, the green, the blue sub pixel areas are
different.

[0014] With the capacitance value C,,,,, required by the
OLED drive circuit and the self capacitor C, of the OLED in
the red sub pixel area, the compensation capacitor C,=C,,,,-
C, is calculated, and the proportion of the positive electrode
compensation area of the red sub pixel area is calculated
according to a parallel plate capacitor calculation formula.
[0015] With the capacitance value C,,,,; required by the
OLED drive circuit and the self capacitor C, of the OLED
in the green sub pixel area, the compensation capacitor
C,=C,0C, 18 calculated, and the proportion of the positive
electrode compensation area of the green sub pixel area is
calculated according to a parallel plate capacitor calculation
formula.

[0016] With the capacitance value C, ,, required by the
OLED drive circuit and the self capacitor C, of the OLED
in the blue sub pixel area, the compensation capacitor
C,=C,,..r-C, is calculated, and the proportion of the positive
electrode compensation area of the blue sub pixel area is
calculated according to a parallel plate capacitor calculation
formula.

[0017] The present invention further provides an OLED
pixel structure, comprising red, green, blue sub pixel areas,
and the red, the green, the blue sub pixel areas respectively
comprise a substrate, an anode formed on the substrate, a flat
layer formed on the anode, an organic light emitting layer
formed on the flat layer and a cathode formed on the organic
light emitting layer, and an aperture area is formed on the flat
layer, and the organic light emitting layer contacts the anode
through the aperture area, and the anode comprises a posi-
tive electrode and a positive electrode compensation area
coupled to the positive electrode, and the cathode, the
positive electrode compensation area and a sandwiched
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layer between the cathode and the positive electrode com-
pensation area constitute a compensation capacitor C,, and
the compensation capacitor C, respectively makes total
capacitance values of the red, green, blue sub pixel areas are
equivalent to reach the capacitance value C,,,,; required by
an OLED drive circuit;

[0018] wherein the sandwiched layer is the organic light
emitting layer and the flat layer, and the cathode, the positive
electrode compensation area and the organic light emitting
layer and the flat layer between the cathode and the positive
electrode compensation area constitute the compensation
capacitor C,;

[0019] wherein material of the positive electrode is Indium
Tin Oxide.
[0020] The benefits of the present invention are: the

OLED pixel structure of the present invention respectively
calculates the compensation capacitors required by the red,
the green, the blue sub pixel areas according to the total
capacitance values required by the drive circuit of the OLED
elements and the self capacitors of the OLEDs in the red, the
green, the blue sub pixel areas. Then the demanded enlarged
areas of the anodes of the red, the green, the blue sub pixel
areas are respectively calculated according to a parallel plate
capacitor calculation formula to manufacture the positive
electrode compensation area so that the positive electrode
compensation area, the anode and the sandwiched layer
between the cathode and the positive electrode compensa-
tion area constitute a compensation capacitor. The compen-
sation capacitors make the total capacitance values of the
red, the green, the blue sub pixel areas are equivalent.
Accordingly, the issue that the light emitting materials, the
aperture ratios and attenuations of the red, the green, the blue
sub pixel areas are different and thus the total capacitance
values of the red, the green, the blue sub pixel areas are
different can be solved. Meanwhile, the structure is simple
and easy for manufacture.

[0021] In order to better understand the characteristics and
technical aspect of the invention, please refer to the follow-
ing detailed description of the present invention is concerned
with the diagrams, however, provide reference to the accom-
panying drawings and description only and is not intended
to be limiting of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The technical solution and the beneficial effects of
the present invention are best understood from the following
detailed description with reference to the accompanying
figures and embodiments.

[0023] In drawings,

[0024] FIG. 1 is a drive circuit diagram of an OLED
according to prior art;

[0025] FIG. 2 is a sectional diagram of an OLED pixel
structure according to prior art;

[0026] FIG. 3 is a diagram of an OLED pixel structure
according to the first embodiment of the present invention;
[0027] FIG. 4 is a diagram of an OLED pixel structure
according to the second embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0028] For better explaining the technical solution and the
effect of the present invention, the present invention will be
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further described in detail with the accompanying drawings
and the specific embodiments.

[0029] Please refer to FIG. 3, which is an OLED pixel
structure according to the first embodiment of the present
invention. The OLED pixel structure comprises red, green,
blue sub pixel areas, and the red, the green, the blue sub
pixel areas respectively comprise a substrate 1, an anode
formed on the substrate 1, a flat layer 3 formed on the anode,
an organic light emitting layer 4 formed on the flat layer 3
and a cathode 5 formed on the organic light emitting layer
4, and an aperture area 31 is formed on the flat layer 3, and
the organic light emitting layer 4 contacts the anode through
the aperture area 31, and the anode comprises a positive
electrode 2 and a positive electrode compensation area 21
coupled to the positive electrode 2, and the cathode 5, the
positive electrode compensation area 21 and a sandwiched
layer between the cathode 5 and the positive electrode
compensation area 21 constitute a compensation capacitor
C,, and the compensation capacitor C, respectively makes
total capacitance values of the red, green, blue sub pixel
areas are equivalent to reach the capacitance value C,,,,;
required by an OLED drive circuit.

[0030] Specifically, material of the positive electrode 2 is
Indium Tin Oxide and material of the flat layer 3 is organic
material.

[0031] Specifically, as shown in FIG. 3, in the capacitor
compensation area, the sandwiched layer between the cath-
ode 5 and the positive electrode compensation area 21 is the
organic light emitting layer 4 and the flat layer 3, and the
cathode 5, the positive electrode compensation area 21 and
the organic light emitting layer 4 and the flat layer 3 between
the cathode 5 and the positive electrode compensation area
21 constitute a compensation capacitor C,,.

[0032] Specifically, the respective organic light emitting
layers 4, the aperture ratios of the red, the green, the blue sub
pixel areas are different, and thus, the self capacitor values
of the OLEDs in the respective sub pixel areas are different,
either. For making all the total capacitance values of the
respective sub pixel areas reach the capacitance value C,,,,
required by an OLED drive circuit, the compensation
capacitor values C, required by respective sub pixel areas
are different, and proportions of the positive electrode com-
pensation areas 21 of the red, the green, the blue sub pixel
areas are different, either.

[0033] Specifically, with the capacitance value C,,,,
required by the OLED drive circuit and the self capacitor C_
of the OLED in the red sub pixel area, the compensation
capacitor Cp=C,_, C, is calculated, and the proportion of
the positive electrode compensation area of the red sub pixel
area is calculated according to a parallel plate capacitor
calculation formula;

[0034] With the capacitance value C,, , required by the
OLED drive circuit and the self capacitor C, of the OLED
in the green sub pixel area, the compensation capacitor
C,=C 0C, 18 calculated, and the proportion of the positive
electrode compensation area of the green sub pixel area is
calculated according to a parallel plate capacitor calculation
formula;

[0035] With the capacitance value C,,,,, required by the
OLED drive circuit and the self capacitor C, of the OLED
in the blue sub pixel area, the compensation capacitor
C,=C,,:rC, 15 calculated, and the proportion of the positive
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electrode compensation area of the blue sub pixel area is
calculated according to a parallel plate capacitor calculation
formula.

[0036] Please refer to FIG. 4, which is an OLED pixel
structure according to the second embodiment of the present
invention. In the capacitor compensation area of the second
embodiment, the sandwiched layer between the cathode 5
and the positive electrode compensation area 21 is the
organic light emitting layer 4 and the insulative layer 32, and
the cathode 5, the positive electrode compensation area 21
and the organic light emitting layer 4 and the insulative layer
32 between the cathode 5 and the positive electrode com-
pensation area 21 constitute a compensation capacitor C,;
preferably, material of the insulative layer 32 is silicon
oxide, and a thickness of the insulative layer 32 is smaller
than a thickness of the flat layer 3.

[0037] As comparing the second embodiment with the first
embodiment, the difference is: on the positive electrode
compensation area 21, the insulative layer 32 is employed to
replace the flat layer 3, and the insulative property of the
insulative layer 32 is larger than the insulative property of
the flat layer 3. Thus, under circumstance that the compen-
sation capacitor C,, is the same, the proportion of the positive
electrode compensation area 21 in the second embodiment is
smaller than the proportion of the positive electrode com-
pensation area 21 in the second embodiment. Accordingly,
the proportion of the positive electrode compensation area
21 required to manufacture is diminished, and the produc-
tion cost and manufacture difficulty are lowered.

[0038] In the aforesaid pixel structure, by respectively
locating the capacitor compensation areas in the red, the
green, the blue sub pixel areas, the capacitor compensation
area comprises the positive electrode compensation area
coupled to the positive electrode, the cathode and the
sandwiched layer between the cathode and the positive
electrode compensation area. The aforesaid sandwiched
layer structure constitutes the compensation capacitors C,, of
the red, the green, the blue sub pixel areas. The compensa-
tion capacitors C, respectively make all the total capacitance
values of the red, the green, the blue sub pixel areas reach
the capacitance value C,,,, required by the drive circuit of
the OLED element.

[0039] In conclusion, the OLED pixel structure of the
present invention respectively calculates the compensation
capacitors required by the red, the green, the blue sub pixel
areas according to the total capacitance values required by
the drive circuit of the OLED elements and the self capaci-
tors of the OLEDs in the red, the green, the blue sub pixel
areas. Then the demanded enlarged areas of the anodes of
the red, the green, the blue sub pixel areas are respectively
calculated according to a parallel plate capacitor calculation
formula to manufacture the positive electrode compensation
area so that the positive electrode compensation area, the
anode and the sandwiched layer between the cathode and the
positive electrode compensation area constitute a compen-
sation capacitor. The compensation capacitors make the total
capacitance values of the red, the green, the blue sub pixel
areas are equivalent. Accordingly, the issue that the light
emitting materials, the aperture ratios and attenuations of the
red, the green, the blue sub pixel areas are different and thus
the total capacitance values of the red, the green, the blue
sub pixel areas are different can be solved. Meanwhile, the
structure is simple and easy for manufacture.
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[0040] Above are only specific embodiments of the pres-
ent invention, the scope of the present invention is not
limited to this, and to any persons who are skilled in the art,
change or replacement which is easily derived should be
covered by the protected scope of the invention. Thus, the
protected scope of the invention should go by the subject
claims.

What is claimed is:

1. An OLED pixel structure, comprising red, green, blue
sub pixel areas, and the red, the green, the blue sub pixel
areas respectively comprise a substrate, an anode formed on
the substrate, a flat layer formed on the anode, an organic
light emitting layer formed on the flat layer and a cathode
formed on the organic light emitting layer, and an aperture
area is formed on the flat layer, and the organic light emitting
layer contacts the anode through the aperture area, and the
anode comprises a positive electrode and a positive elec-
trode compensation area coupled to the positive electrode,
and the cathode, the positive electrode compensation area
and a sandwiched layer between the cathode and the positive
electrode compensation area constitute a compensation
capacitor C,, and the compensation capacitor C, respec-
tively makes total capacitance values of the red, green, blue
sub pixel areas are equivalent to reach the capacitance value
C,,.; Tequired by an OLED drive circuit.

2. The OLED pixel structure according to claim 1,
wherein the sandwiched layer is the organic light emitting
layer and the flat layer, and the cathode, the positive elec-
trode compensation area and the organic light emitting layer
and the flat layer between the cathode and the positive
electrode compensation area constitute the compensation
capacitor C,,.

3. The OLED pixel structure according to claim 1,
wherein an insulative layer is located on the positive elec-
trode compensation area, and the sandwiched layer is the
organic light emitting layer and the insulative layer, and the
cathode, the positive electrode compensation area and the
organic light emitting layer and the insulative layer between
the cathode and the positive electrode compensation area
constitute the compensation capacitor C,,.

4. The OLED pixel structure according to claim 3,
wherein material of the insulative layer is silicon oxide, and
a thickness of the insulative layer is smaller than a thickness
of the flat layer.

5. The OLED pixel structure according to claim 1,
wherein material of the positive electrode is Indium Tin
Oxide.

6. The OLED pixel structure according to claim 1,
wherein material of the flat layer is organic material.

7. The OLED pixel structure according to claim 1,
wherein proportions of the positive electrode compensation
areas of the red, the green, the blue sub pixel areas are
different.

8. The OLED pixel structure according to claim 7,
wherein with the capacitance value C, , , required by the
OLED drive circuit and the self capacitor C, of the OLED in
the red sub pixel area, the compensation capacitor C,=C,,,~
C, is calculated, and the proportion of the positive electrode
compensation area of the red sub pixel area is calculated
according to a parallel plate capacitor calculation formula.

9. The OLED pixel structure according to claim 7,
wherein with the capacitance value C,,,,; required by the
OLED drive circuit and the self capacitor C, of the OLED
in the green sub pixel area, the compensation capacitor
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C,=C,,..rC, is calculated, and the proportion of the positive
electrode compensation area of the green sub pixel area is
calculated according to a parallel plate capacitor calculation
formula.

10. The OLED pixel structure according to claim 7,
wherein with the capacitance value C,,,,, required by the
OLED drive circuit and the self capacitor C, of the OLED
in the blue sub pixel area, the compensation capacitor
C,=C,1ar"C, 18 calculated, and the proportion of the positive
electrode compensation area of the blue sub pixel area is
calculated according to a parallel plate capacitor calculation
formula.

11. An OLED pixel structure, comprising red, green, blue
sub pixel areas, and the red, the green, the blue sub pixel
areas respectively comprise a substrate, an anode formed on
the substrate, a flat layer formed on the anode, an organic
light emitting layer formed on the flat layer and a cathode
formed on the organic light emitting layer, and an aperture
area is formed on the flat layer, and the organic light emitting
layer contacts the anode through the aperture area, and the
anode comprises a positive electrode and a positive elec-
trode compensation area coupled to the positive electrode,
and the cathode, the positive electrode compensation area
and a sandwiched layer between the cathode and the positive
electrode compensation area constitute a compensation
capacitor C,, and the compensation capacitor C, respec-
tively makes total capacitance values of the red, green, blue
sub pixel areas are equivalent to reach the capacitance value
C, .. tequired by an OLED drive circuit;

wherein the sandwiched layer is the organic light emitting
layer and the flat layer, and the cathode, the positive
electrode compensation area and the organic light emit-
ting layer and the flat layer between the cathode and the
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positive electrode compensation area constitute the
compensation capacitor C,;

wherein material of the positive electrode is Indium Tin
Oxide.

12. The OLED pixel structure according to claim 11,
wherein material of the flat layer is organic material.

13. The OLED pixel structure according to claim 11,
wherein proportions of the positive electrode compensation
areas of the red, the green, the blue sub pixel areas are
different.

14. The OLED pixel structure according to claim 13,
wherein with the capacitance value C,,,,; required by the
OLED drive circuit and the self capacitor C, of the OLED in
the red sub pixel area, the compensation capacitor C,=C,,,-
C, is calculated, and the proportion of the positive electrode
compensation area of the red sub pixel area is calculated
according to a parallel plate capacitor calculation formula.

15. The OLED pixel structure according to claim 13,
wherein with the capacitance value C,,,, required by the
OLED drive circuit and the self capacitor C, of the OLED
in the green sub pixel area, the compensation capacitor
C,=C,,;rC, 1s calculated, and the proportion of the positive
electrode compensation area of the green sub pixel area is
calculated according to a parallel plate capacitor calculation
formula.

16. The OLED pixel structure according to claim 13,
wherein with the capacitance value C, ,,, required by the
OLED drive circuit and the self capacitor C, of the OLED
in the blue sub pixel area, the compensation capacitor
C,=Coar"Cy 15 calculated, and the proportion of the positive
electrode compensation area of the blue sub pixel area is
calculated according to a parallel plate capacitor calculation
formula.



THMBW(EF)
NIF(2E)E

RiES

PRI E (R FIR)A(F)
R (TR AGE)
HAT R E (TR AGE)

FRI& B A

KRN

IPCH 35

CPCHRF

L 5ER
HAh A TF 30k
HAEREEEE

E)

OLEDBELEW
US20160307983A1 K (2E)R
US14/655735 iR

RYIHHEEXBEARBRLF

RYIFEXBREERAT

RYHPEEXBRERAFRAT.

WU YUANCHUN
WU XIAOLING
CHI SHIPENG

WU, YUANCHUN
WU, XIAOLING
CHI, SHIPENG

HO1L27/32 HO1L51/52

patsnap

2016-10-20

2015-04-01

HO1L27/3265 HO1L27/3211 HO1L2251/308 HO1L2251/303 HO1L2251/558 HO1L51/5212 HO1L27/3216

HO1L27/3246 HO1L51/5209
201510044960.2 2015-01-28 CN
US9647049

Espacenet USPTO

REARET —HOLEDRRSEN , BRI, & , BFREX , R4,

&, ETBEXD N SEER , KREMRER EAFRK , KEEMR
PR ERV IR | PAREFEE ENENAXEMERERIALE L
HIRAAR , FEEFER ERRF OXE , B XREST 0 XE5H
WAt | FANSEERRMSIIRERRBENEBRIMEX |, FTRIE
BB AR AME XA PTR IE AR MR X S P IE B AR AMa X 2 (8] B9 & 2 ¥ A b
ERR MM ER D AN L e FHRERE  FETRERE , BEe
FEHEEXBNEFEETETOLEDTHH S BERFIFHBAE,

A /,//; _ /\\‘\}\\\\y\\\,\\\\\ ‘
N ///}%W



https://share-analytics.zhihuiya.com/view/b099551d-dbb4-4dfe-b302-906255f94309
https://worldwide.espacenet.com/patent/search/family/053092365/publication/US2016307983A1?q=US2016307983A1
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=%2220160307983%22.PGNR.&OS=DN/20160307983&RS=DN/20160307983

