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(57) ABSTRACT

The present invention provides an OLED display panel, a
driving circuit, and a driving method. The OLED display
panel includes: a first transparent substrate and a second
transparent substrate arranged opposite to each other; an
OLED array formed on one face of the first transparent sub-
strate facing the second transparent substrate, and an optical
display array and a first optical film formed on the other face
of the first transparent substrate; and a second optical film
formed on one face of the second transparent substrate oppo-
site to the first transparent substrate, and an optical display
array formed on the other face of the second transparent
substrate. The first and second optical films can be switched
between a non-opaque status and an opaque status.

16 Claims, 3 Drawing Sheets
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Providing a data current signal according to display data, the
data current signal having a frequency twice a frame
frequency for frame transmission of the OLED display panel

Y

Within a first clock cycle, directly outputting the data current
signal to a data signal line of the OLED display panel,
switching a first optical film 4 to the non-opaque status and
switching a second optical film 1 to the opaque status, and
within a second clock cycle, inverting the data current signal,
outputting the inverted data current signal to the data signal
line, switching the first optical film 4 to the opaque status,
and switching the second optical film | to the non-opaque
status
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switching a first optical film 4 to the non-opaque status and 302
switching a second optical film 1 to the opaque status, and /

within a second clock cycle, inverting the data current signal,
outputting the inverted data current signal to the data signal
line, switching the first optical film 4 to the opaque status,
and switching the second optical film 1 to the non-opaque
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OLED DISPLAY PANEL, DRIVING CIRCUIT,
AND DRIVING METHOD

CROSS REFERENCE

The present application claims priority to the Chinese
application No. 201210451317.8 filed on Nov. 12, 2012, the
entire contents of which are incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to the field of organic light
emitting diode (OLED) display. in particular to an OLED
display panel, a driving circuit, and a driving method.

BACKGROUND

An OLED display panel consists of a glass substrate, an
indium tin oxide (ITO) anode, an organic light-emitting mate-
rial layer, and a metallic cathode, etc. The organic light-
emitting material layer is sandwiched by the thin, transparent
ITO anode and the metallic cathode. When a voltage is
injected into holes of the anode and combined with electrons
from the cathode at the organic light-emitting material layer,
the organic materials included in the organic light-emitting
material layer will be energized to emit light.

The OLED display panel has a wide application prospect
due to the advantages such as simple manufacturing process,
low cost, rapid response, low power consumption, wide range
of operating temperature, small dimension and light weight,
and convenience in realizing flexible display. However, gen-
erally the existing OLED display panel is merely used for
single-sided display.

SUMMARY

An object of the present invention is to provide an OLED
display panel, adriving circuit, a driving method and a display
device, so as to realize double-sided display.

In one aspect, embodiments of the present invention pro-
vide an OLED display panel, comprising:

a first transparent substrate and a second transparent sub-
strate arranged opposite to each other;

an OLED array formed on one face of the first transparent
substrate facing the second transparent substrate, and an opti-
cal display array and a first optical film formed on the other
face of the first transparent substrate; and

asecond optical film formed on the other face of the second
transparent substrate opposite to the first transparent sub-
strate, and an optical display array formed on the other face of
the second transparent substrate,

wherein the first and second optical films can be switched
between a non-opaque status and an opaque status.

Further, the optical display array on the second transparent
substrate is formed on one face facing the first transparent
substrate.

Further, the optical display array includes a black matrix.

Further, the optical display array includes a color filter
layer.

In another aspect, the present invention provides a driving
circuit for an OLED display panel, comprising:

a data signal providing module, configured to provide a
data current signal according to display data;

a controlling module, configured to, within a first clock
cycle, directly output the data current signal to a data signal
line of the OLED display panel and output a forward optical
signal to a switching module, and within a second clock cycle,
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invert the data current signal, output the inverted data current
signal to the data signal line, and output a backward optical
signal to the switching module; and

the switching module, configured to switch the first optical
film to the non-opaque status and switch the second optical
film to the opaque status when the forward optical signal is
received, and to switch the first optical film to the opaque
status and switch the second optical film to the non-opaque
status when the backward optical signal is received.

Further, the data current signal has a frequency twice a
frame frequency for frame transmission of the OLED display
panel.

The controlling module is specifically configured to output
the data current signal to the data signal line after an XOR
operation is performed on the data current signal within the
second clock cycle, and/or to reverse a scanning sequence of
the data current signal within the second clock cycle and then
output the data current signal to the data signal line.

Inyetanother aspect, the present invention further provides
a driving method for an OLED display panel, comprising:

providing a data current signal according to display data;
and

within a first clock cycle, directly outputting the data cur-
rent signal to a data signal line of the OLED display panel,
switching a first optical film to the non-opaque status and
switching a second optical film to the opaque status, and
within a second clock cycle, inverting the data current signal,
outputting the inverted data current signal to the data signal
line, switching the first optical film to the opaque status, and
switching the second optical film to the non-opaque status.

Further, the data current signal has a frequency twice a
frame frequency for frame transmission of the OLED display
panel.

Further, the inverting the data current signal within a sec-
ond clock cycle comprises:

performing an XOR operation on the data current signal;
and/or

reversing a scanning sequence of the data current signal.

The present invention has the following beneficial effect.

According to the present invention, by means of a bi-
directional light-emitting property of the OLED, the display
panel is formed by two transparent substrates, and optical
films capable of being switched between a non-opaque status
and an opaque status are formed on the two surfaces of the
display panel respectively. Because light can pass through the
transparent substrates, it is able to realize both front and back
display viaan OLED array arranged on one of the transparent
substrates, thereby to achieve double-sided display.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view showing the structure of an
OLEDdisplay panel according to embodiments of the present
invention;

FIG. 2 isablock diagram of'a driving circuit for driving the
OLED display panel according to embodiments of the present
invention;

FIG. 3 is a flow chart of a driving method for the OLED
display panel according to embodiments of the present inven-
tion;

FIG. 4 is a schematic view showing an OLED array on a
transparent substrate according to embodiments of the
present invention;

FIG. 5a is a schematic view showing the charging current
during the front display of the OLED display panel according
to embodiments of the present invention; and
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FIG. 554 is a schematic view showing the charging current
during the back display of the OLED display panel according
to embodiments of the present invention.

Reference signs

1: second optical film
3: second transparent substrate

4: first optical film
2: first transparent substrate

DETAILED DESCRIPTION

To make the technical problems, the technical solutions
and the advantages of the present invention more apparent,
the present invention is described hereinafter in conjunction
with the drawings and the embodiments.

In orderto solve the problem existing in the prior art that an
OLED display panel is usually only used for single-sided
display, the present invention provides an OLED display
panel, a driving circuit, a driving method and a display device
so as to achieve double-sided display of the OLED display
panel.

As shown in FIG. 1, the OLED display panel comprises:

a first transparent substrate 3 an a second transparent sub-
strate 2 arranged opposite to each other;

an OLED array (not shown) formed on one face of the first
transparent substrate 3 facing the second transparent sub-
strate 2, and an optical display array and a first optical film 4
formed on the other face of the first transparent substrate 3;
and

an optical display array formed on one face of the second
transparent substrate 2, and a second optical film 1 formed on
the other face ofthe second transparent substrate 2 opposite to
the first transparent substrate 3,

wherein the first optical film 4 and the second optical film
1 can be switched between a non-opaque status and an opaque
status.

Further, the optical display array on the second transparent
substrate 2 can be formed on one face facing or opposite to the
first transparent substrate 3. Preferably, the optical display
array on the second transparent substrate 2 is formed on one
face facing the first transparent substrate 3, such that the
second optical film 1 and the optical display array on the
second transparent substrate 2 can be located on different
faces of the second transparent substrate 2 without influenc-
ing each other.

Further, when the OLED array can emit color light, the
optical display array may merely include a black matrix, and
when the OLED array can merely emit white light, the optical
display array may further include a color filter layer.

In this embodiment, when the OLED array on the second
transparent substrate 3 emits light, because the light can pass
through the first transparent substrate 3 and the second trans-
parent substrate 2, it is able to see simultaneously the light
from both the first transparent substrate 3 and the second
transparent substrate 2, thereby to achieve simultaneous dis-
play.

According to the OLED display panel of the present inven-
tion, by means of a bi-directional luminescent characteristic
of the OLED, the display panel is formed by two transparent
substrates, and optical films capable of being switched
between a non-opaque status and an opaque status are formed
on the two surfaces of the display panel respectively. Because
light can pass through the transparent substrates, it is able to
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realize both front and back display via an OLED array
arranged on one of the transparent substrates, thereby to
achieve double-sided display.

According to embodiments of the present invention, the
present invention further provides a display device compris-
ing the above-mentioned OLED display panel.

According to embodiments of the present invention, the
present invention further provides, as shown in FIG. 2, a
driving circuit for an OLED display panel, the driving circuit
comprising:

a data signal providing module 20, configured to provide a
data current signal according to display data, the data current
signal having a frequency twice a frame frequency for frame
transmission of the OLED display panel, wherein the frame
frequency for frame transmission of the OLED display panel
is equal to or greater than 30 Hz, preferably, 60 Hz, 120 Hz,
240 Hz, etc;

a controlling module 21, configured to, within a first clock
cycle, directly output the data current signal to a data signal
line of the OLED display panel and output a forward optical
signal to a switching module, and within a second clock cycle,
invert the data current signal, output the inverted data current
signal to the data signal line, and output a backward optical
signal to the switching module; and

the switching module 22, configured to switch the first
optical film 4 to the non-opaque status and switch the second
optical film 1 to the opaque status when the forward optical
signal is received, and to switch the first optical film 4 to the
opaque status and switch the second optical film 1 to the
non-opaque status when the backward optical signal is
received.

Further, the controlling module 21 is specifically config-
ured to output the data current signal to the data signal line
after an XOR operation is performed on the data current
signal within the second clock cycle, and/or to reverse a
scanning sequence of the data current signal within the sec-
ond clock cycle and then output the data current signal to the
data signal line.

In yet another embodiment, the present invention further
provides, as shown in FIG. 3, a diving method for an OLED
display panel, comprising:

Step 301: providing a data current signal according to
display data, the data current signal having a frequency twice
a frame frequency for frame transmission of the OLED dis-
play panel; and

Step 302: within a first clock cycle, directly outputting the
data current signal to a data signal line of the OLED display
panel, switching a first optical film 4 to the non-opaque status
and switching a second optical film 1 to the opaque status, and
within a second clock cycle, inverting the data current signal,
outputting the inverted data current signal to the data signal
line, switching the first optical film 4 to the opaque status, and
switching the second optical film 1 to the non-opaque status.

Further, in Step 302, the inverting the data current signal
within a second clock cycle comprises: performing an XOR
operation on the data current signal; and/or reversing a scan-
ning sequence of the data current signal.

The driving method for the OLED display panel will be
described hereinafter in conjunction with FIGS. 4-55.

The OLED display panel of the present invention is formed
by the first transparent substrate 3 and the second transparent
substrate 2 arranged opposite to each other. The OLED array
as shown in FIG. 4, which is bi-directional light-emitting, is
formed on one face of the first transparent substrate 3 facing
the second transparent substrate 2, and the optical display
array and the first optical film 4 are formed on the other face
of the first transparent substrate 3. The optical display array is
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formed on one face of the second transparent substrate 2, and
the second optical film 1 is formed the other face ofthe second
transparent substrate 2 opposite to the first transparent sub-
strate 3. The first optical film 4 and the second optical film 1
can be switched between a non-opaque status and an opaque
status. The display panel are then formed by two transparent
substrates adhered with optical films through a cell process.

As compared to common single-sided display, when the
OLED display panel performs double-sided display, the driv-
ing circuit, after providing the data current signal according to
the display data, is required to invert the data current signal
and output the inverted data current signal to the data signal
line, thereby to display one frame within two clock cycles.

At first, it is required to double the clock frequency. For
example, if the frame frequency for frame transmission is 60
Hz, when for double-sized display, the clock cycle of the
driving circuit is required to be set as 120 Hz. The same frame
data signal is displayed within two clock cycles, where the
first clock cycle is used for front display, while the second
clock cycle is used for back display. The OLED display is
achieved by controlling the OLED current passing there-
through. FIG. 5a is a schematic view showing the charging
current during the front display of the OLED display panel,
and FIG. 55 is a schematic view showing the charging current
during the back display of the OLED display panel. If the
back display intends to achieve an effect as front display, it is
required to invert the current signal. As can be seen from
FIGS. 54 and 55, when the current signal desired for the front
display is 100-Inn, the current signal desired to be added for
the back display has the same row coordinates as that for the
front display (0-n in FIGS. 5a and 55), but has opposite
column coordinates (i.e., 0-n in FIG. 54 and n-0 in FIG. 55).
Hence, when the back display is to be performed, it is unnec-
essary toinvert the current signal ofa gate line, and merely the
data current signal needs to be varied. That is, within the first
clock cycle, the data current signal is directly output to the
data signal line of the OLED display panel, while within the
second clock cycle, the data current signal is inverted, and the
inverted data current signal is output to the data signal line.

To be specific, the data current signal may be inverted by
processing the data current signal through logical operations,
e.g., an XOR operation, or by processing the data current
signal through software algorithms, or by changing scanning
modes of the data signal line. For example, when the front
display is required within the n” cycle of the data signal, the
scanning mode of the data signal line is from left to right, i.e.,
S1-Sn, and when the back display is required within the
(n+1)" cycle of a frame signal, the scanning mode of the data
signalline 1s from right to left, 1.e., Sn-S1. As a result, it is able
to output the data current signals for both front and back
display via the same driving circuit.

Further, the double-sided display of the OLED display
panel also needs to switch the states of the optical films. For
example, when the data signal line performs the scanning
from S1 to Snwithin the n” clock cycle and the scanning from
Sn to S1 within the (n+1)"” clock cycle, and the same frame
data signal is added, the front and back images will be over-
lapped with each other, so it is required to separate the optical
signals using optical films so as to achieve normal display.
When the scanning from $1 to Sn is performed within the n
clock cycle for front display, the first optical film 4 is switched
to the non-opaque status so as to allow the light to pass
therethrough, and the second optical film 1 is switched to the
opaque status so as to prevent the light from passing there-
through. When the scanning from Sn to S1 is performed
within the (n+1)” clock cycle for the back display, the first
optical film 4 is switched to the opaque status so as to prevent
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the light from passing therethrough, and the second optical
film 1 is switched to the non-opaque status so as to allow the
light to pass therethrough. At this time, the image can be
merely seen from the second transparent substrate 2, and as a
result, the back display is achieved.

According to the above-mentioned technical solutions, for
the same frame data signal, within the first clock cycle, the
data current signal is directly output to the data signal line of
the OLED display panel, the first optical film 4 is switched to
the non-opaque status, and the second optical film 1 is
switched to the opaque status. While within the second clock
cycle, the data current signal is inverted, the inverted data
current signal is output to the data signal line, the first optical
film 4 is switched to the opaque status, and the second optical
film 1 is switched to the non-opaque status. As a result, it is
able to achieve double-sized display of the OLED display
panel.

The above are merely the preferred embodiments of this
utility model. It should be noted that, aperson skilled in the art
may make improvements and modifications without depart-
ing from the principle of this utility model, and these
improvements and modifications shall also be considered as
the scope of this utility model.

What is claimed is:

1. An organic light emitting diode (OLED) display panel,
comprising:

a first transparent substrate and a second transparent sub-

strate arranged opposite to each other;

an OLED array formed on one face of the first transparent
substrate facing the second transparent substrate, and an
optical display array and a first optical film formed on
the other face of the first transparent substrate; and

a second optical film formed on one face of the second
transparent substrate opposite to the first transparent
substrate, and an optical display array formed on the
other face of the second transparent substrate,

wherein the first and second optical films can be switched
between a non-opaque status and an opaque status;

within a first clock cycle, a data signal line of the OLED
display panel receives a data current signal, the first
optical film is switched to the non-opaque status and the
second optical film is switched to the opaque status; and

within a second clock cycle, the data signal line of the
OLED display panel receives an inverted data current
signal, the first optical film is switched to the opaque
status and the second optical film is switched to the
non-opaque status.

2. The OLED display panel according to claim 1, wherein
the optical display array on the second transparent substrate is
formed on one face facing the first transparent substrate.

3. The OLED display panel according to claim 1, wherein
the optical display array on the first transparent substrate and
the second transparent substrate includes a black matrix.

4. The OLED display panel according to claim 1, wherein
the optical display array on the first transparent substrate and
the second transparent substrate further includes a color filter
layer.

5. A driving circuit for the OLED display panel according
to claim 1, comprising:

a data signal providing module, configured to provide the

data current signal according to display data;

a controlling module, configured to, within the first clock
cycle, directly output the data current signal to the data
signal line of the OLED display panel and output a
forward optical signal to a switching module, and within
the second clock cycle, invert the data current signal,
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output the inverted data current signal to the data signal
line, and output a backward optical signal to the switch-
ing module; and

the switching module, configured to switch the first optical

film to the non-opaque status and switch the second
optical film to the opaque status when the forward opti-
cal signal is received, and to switch the first optical film
to the opaque status and switch the second optical film to
the non-opaque status when the backward optical signal
is received.

6. The driving circuit for the OLED display panel accord-
ing to claim 5, wherein the data current signal has a frequency
twice a frame frequency for frame transmission of the OLED
display panel.

7. The driving circuit for the OLED display panel accord-
ing to claim 5, wherein the controlling module is specifically
configured to output the data current signal to the data signal
line after an XOR operation is performed on the data current
signal within the second clock cycle, and/or to reverse a
scanning sequence of the data current signal within the sec-
ond clock cycle and then output the data current signal to the
data signal line.

8. The driving circuit for the OLED display panel accord-
ing to claim 5, wherein

in the OLED display panel, the optical display array on the

second transparent substrate is formed on one face fac-
ing the first transparent substrate.

9. The driving circuit for the OLED display panel accord-
ing to claim 5, wherein

in the OLED display panel, the optical display array on the

first transparent substrate and the second transparent
substrate includes a black matrix.

10. The driving circuit for the OLED display panel accord-
ing to claim 5, wherein
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in the OLED display panel, the optical display array onthe 35

first transparent substrate and the second transparent
substrate further includes a color filter layer.
11. A driving method for the OLED display panel accord-
ing to claim 1, comprising:

8

providing the data current signal according to display data;

and

within the first clock cycle, directly outputting the data

current signal to the data signal line ofthe OLED display
panel, switching the first optical film to the non-opaque
status and switching the second optical film to the
opaque status, and within the second clock cycle, invert-
ing the data current signal, outputting the inverted data
current signal to the data signal line, switching the first
optical film to the opaque status, and switching the sec-
ond optical film to the non-opaque status.

12. The driving method for the OLED display panel
according to claim 11, wherein the data current signal has a
frequency twice a frame frequency for frame transmission of
the OLED display panel.

13. The driving method for the OLED display panel
according to claim 11, wherein the inverting the data current
signal within the second clock cycle comprises:

performing an XOR operation on the data current signal;

and/or

reversing a scanning sequence of the data current signal.

14. The driving method for the OLED display panel
according to claim 11, wherein

in the OLED display panel, the optical display array on the

second transparent substrate is formed on one face fac-
ing the first transparent substrate.

15. The driving method for the OLED display panel
according to claim 11, wherein

in the OLED display panel, the optical display array on the

first transparent substrate and the second transparent
substrate includes a black matrix.

16. The driving method for the OLED display panel
according to claim 11, wherein

in the OLED display panel, the optical display array on the

first transparent substrate and the second transparent
substrate further includes a color filter layer.

* ok %k



TRAFROE) OLEDE REMR , IX3h EBHEE FIIK B /5%
NIF(2E)E US9153165
HiES US14/076721

FRIFRBEEFR)AGE) ERERFEREARERLA

REAPBEEARGERLT

RE(EFR)AGE) ERERFEREARBERLF.

RERARMBEARBERLF.

HAHRFEANRARE) ZRRAMREARBGERATF.

ERERFEREARBRLF.

[#RI&ZBH A ZHANG CHUNBING

WANG ZHENG
KEA ZHANG, CHUNBING

WANG, ZHENG
IPCH 3= G09G3/30 G09G3/32 HO1L27/32 HO5B33/12
CPCH &

G09G2310/0283 G09G2320/0686
R 201210451317.8 2012-11-12 CN
HAth 20 FF 32k US20140132490A1
ShEBEEEE Espacenet  USPTO
HEGF)

REARE—FOLEDE REMR , W BEEMIXF 5%, OLEDE REMR
BfE  E-ERERMEZEAER , RUEEXIRE; OLEDFEFIFRE
F-EHAERNEANFEZRAERN - EL , X2EREINTEKE

FE—EAERN S —E LAE — XK B ZAFRIEKESE ZZRER
WEE-ZHERENH—MEL , RFEREIIFEEE ZBEHER

WE—PHLE, F—NEAXFRIUUEFRETEFRSNTERARS 2

[EIRE 08

patsnap

AFF ()R 2015-10-06
g H 2013-11-11

Providing a data current signal according o display daa, the
data currenr signal having a frequency twice a frame
(requency for (rame transmission of the OF.RD display panel

s

Within a first clock cycle, divcetly outputting the data currcnt
sienal 1o a dara sipnal ling of the OLLL display pancl,
switching a first optical film 4 to the non-epaque stutus and
swilching a second oplical (lm 1 1o the opague slalius, and
within a second elock eycle, inverting the data current signal.
oulputling the inveried daia cument signal w Lhe data signal
line, swilching the [irst oplical [l 4 1o the opague stalus,
and switching the seeond optical film 1 to the non-opague
Slalus

G09G3/3208 HO1L27/3232 HO5B33/12 H01L2251/5323 G09G3/3216 G09G3/3283 G09G2310/0213

301


https://share-analytics.zhihuiya.com/view/cc214fba-3ec0-405b-adc1-9d5cfb747b65
https://worldwide.espacenet.com/patent/search/family/047645574/publication/US9153165B2?q=US9153165B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=9153165.PN.&OS=PN/9153165&RS=PN/9153165

