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(57) ABSTRACT

The present invention provides an OLED display panel and
an OLED display apparatus. The OLED display panel
includes a substrate, an OLED layer, an electro-polarizing
layer, a light-sensing layer and a control chip. The OLED
layer is mounted on the substrate. The electro-polarizing
layer is mounted on the OLED layer and has a polarized
state and a non-polarized state. The light-sensing layer is
used to transfer an external light signal into an electric
signal. The control chip is connected to the OLED layer, the
electro-polarizing layer and the light-sensing layer.
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OLED DISPLAY PANEL AND OLED DISPLAY
APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to the technical field
of organic light emitting devices, and more particularly to an
OLED display panel and an OLED display apparatus.

Description of the Related Art

[0002] At present, a mainstream technology in flat panel
display industry is LCD (Liquid Crystal Display) and OLED
(Organic Light-emitting Diode). An OLED display becomes
gradually popular due to its characteristics, such as self-
emission and high contrast ratio. However, it should be
noticed that, because of the characteristic of luminous mate-
rials of OLED, there is still a great gap in the brightness and
lifespan when compared with LCD. Especially when OLED
is continuously emitting with high brightness, the increased
decay of the luminous materials thereof will shorten the
lifetime of the display device.

[0003] A conventional OLED display device generally has
apolarizer attached to a top of an OLED layer to enhance its
display effect. A basic structure of a conventional OLED
display device is shown in FIG. 1 where an OLED layer 12
is mounted on a substrate 11, and a polarizer 13 is mounted
on the top of the OLED layer 12, wherein “A” portion is the
light emitted by the OLED layer itself, and “B” portion is the
external light.

[0004] The polarizer 13 is optically designed to change the
vector direction or rotation direction of the external light
entering the OLED layer 12 to achieve an effect that the
external light cannot go out once it enters. The biggest
advantage of a polarizer is that the effective light emitted by
the OLED is not subject to the interference of external light,
the display screen is clear and bright, and the user experi-
ence is enhanced.

[0005] On the other hand, although the use of polarizers
can effectively weaken the influence of external light and
thus improve the quality, but the effective light emitted by
the OLED will be reduced by 50% when passing through the
polarizer, which is unfavorable for efficiently using the
effective light emitted by the OLED.

[0006] Hence, it is necessary to provide an OLED display
panel and an OLED display apparatus to overcome the
foregoing technical problems.

SUMMARY OF THE INVENTION

[0007] The present invention provides an OLED display
panel and an OLED display apparatus, wherein a light-
sensing layer is mounted to convert external light signal into
an electric signal, and a control chip controls the operating
state of an OLED layer and an electro-polarizing layer based
on a comparison result of the electric signal and a prede-
termined electric signal threshold value, so as to solve the
problem of the conventional technology where the effective
light emitted from the OLED is reduced due to that the
conventional polarizer is always at a polarized state.
[0008] In order to solve the foregoing technical problem,
the embodiment of the present invention provides an OLED
display panel which includes:
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[0009] a substrate;

[0010] an OLED layer mounted on the substrate, config-
ured to display images according to a display signal, and
having a first operating state and a second operating state;
[0011] an electro-polarizing layer mounted on the OLED
layer and having a polarized state allowing light exiting in
a preset polarization direction from the OLED layer to pass
through and a non-polarized state allowing all light exiting
from the OLED layer to pass through; the polarized state
corresponds to the first operating state, and the non-polar-
ized state corresponds to the second operating state;
[0012] alight-sensing layer configured to receive an exter-
nal light signal and convert the external light signal into an
electric signal;

[0013] a control chip being connected to the OLED layer,
the electro-polarizing layer and the light-sensing layer, being
configured to compare the electric signal with a predeter-
mined electric signal threshold value, and controlling the
operating state of the OLED layer and the electro-polarizing
layer based on the comparison result; and

[0014] a glass cover mounted on the light-sensing layer
and being configured to protect the light-sensing layer;
[0015] for an identical displayed image, the emission
brightness of the OLED layer in the second operating state
is less than the emission brightness of the OLED layer in the
first operating state;

[0016] when the value of the electric signal is greater than
the electric signal threshold value, the electro-polarizing
layer is in the polarized state, and the OLED layer is in the
first operating state;

[0017] when the value of the electric signal is less than the
electric signal threshold value, the electro-polarizing layer is
in the non-polarized state, and the OLED layer is in the
second operating state.

[0018] The embodiment of the present invention further
provides an OLED display panel including:

[0019] a substrate;

[0020] an OLED layer mounted on the substrate, config-
ured to display images according to a display signal, and
having a first operating state and a second operating state;
[0021] an electro-polarizing layer mounted on the OLED
layer and having a polarized state allowing light exiting in
a preset polarization direction from the OLED layer to pass
through and a non-polarized state allowing all light exiting
from the OLED layer to pass through; the polarized state
corresponds to the first operating state, and the non-polar-
ized state corresponds to the second operating state;
[0022] alight-sensing layer configured to receive an exter-
nal light signal and convert the external light signal into an
electric signal;

[0023] a control chip being connected to the OLED layer,
the electro-polarizing layer and the light-sensing layer, being
configured to compare the electric signal with a predeter-
mined electric signal threshold value, and controlling the
operating state of the OLED layer and the electro-polarizing
layer based on the comparison result;

[0024] for an identical displayed image, the emission
brightness of the OLED layer in the second operating state
is less than the emission brightness of the OLED layer in the
first operating state.

[0025] In the OLED display panel of the present inven-
tion, when the value of the electric signal is greater than the
electric signal threshold value, the electro-polarizing layer is
in the polarized state, and the OLED layer is in the first
operating state;
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[0026] when the value of the electric signal is less than the
electric signal threshold value, the electro-polarizing layer is
in the non-polarized state, and the OLED layer is in the
second operating state.

[0027] 1In the OLED display panel of the present inven-
tion, the OLED display panel further includes a glass cover
that is mounted on the light-sensing layer and is configured
to protect the light-sensing layer.

[0028] In the OLED display panel of the present inven-
tion, the glass cover is a high transmittance glass cover.
[0029] In the OLED display panel of the present inven-
tion, the OLED layer includes:

[0030] an anode mounted on the substrate and configured
to generate holes under an action of a driving voltage;

[0031] a hole injection layer mounted on the anode and
configured to inject the holes to an organic light-emitting
layer;

[0032] ahole transport layer mounted on the hole injection

layer and configured to transport the holes injected by the
hole injection layer to the organic light-emitting layer;
[0033] the organic light-emitting layer being mounted on
the hole transport layer and configured to combine the holes
with electrons transported by an electron transport layer to
form light;

[0034] the electron transport layer being mounted on the
organic light-emitting layer and configured to transport
electrons injected by a cathode to the organic light-emitting
layer; and

[0035] the cathode configured to generate the electrons
under an action of the driving voltage.

[0036] In the OLED display panel of the present inven-
tion, when two sides of the electro-polarizing layer is
applied with a driving voltage, the electro-polarized layer is
in the polarized state; when two sides of the electro-polar-
izing layer is not applied with the driving voltage, the
electro-polarized layer is in the non-polarized state.

[0037] In the OLED display panel of the present inven-
tion, the electro-polarizing layer is mounted on the OLED
layer by vacuum laminating or chemical vapor deposition.
[0038] In the OLED display panel of the present inven-
tion, the light-sensing layer is mounted on the electro-
polarizing layer by vacuum laminating or chemical vapor
deposition.

[0039] An OLED display apparatus having an OLED
display panel, a driving circuit and an external frame,
wherein the OLED display panel includes:

[0040] a substrate;

[0041] an OLED layer mounted on the substrate, config-
ured to display images according to a display signal, and
having a first operating state and a second operating state;
[0042] an electro-polarizing layer mounted on the OLED
layer and having a polarized state allowing light exiting in
a preset polarization direction from the OLED layer to pass
through and a non-polarized state allowing all light exiting
from the OLED layer to pass through; the polarized state
corresponds to the first operating state, and the non-polar-
ized state corresponds to the second operating state;
[0043] a light-sensing layer configured to receive an exter-
nal light signal and convert the external light signal into an
electric signal;

[0044] a control chip being connected to the OLED layer,
the electro-polarizing layer and the light-sensing layer, being
configured to compare the electric signal with a predeter-
mined electric signal threshold value, and controlling the

Feb. 14, 2019

operating state of the OLED layer and the electro-polarizing
layer based on the comparison result;

[0045] for an identical displayed image, the emission
brightness of the OLED layer in the second operating state
is less than the emission brightness of the OLED layer in the
first operating state.

[0046] In the OLED display apparatus of the present
invention, when the value of the electric signal is greater
than the electric signal threshold value, the electro-polariz-
ing layer is in the polarized state, and the OLED layer is in
the first operating state;

[0047] when the value of the electric signal is less than the
electric signal threshold value, the electro-polarizing layer is
in the non-polarized state, and the OLED layer is in the
second operating state.

[0048] In the OLED display apparatus of the present
invention, the OLED display panel further includes a glass
cover that is mounted on the light-sensing layer and is
configured to protect the light-sensing layer.

[0049] In the OLED display apparatus of the present
invention, the glass cover is a high transmittance glass cover.
[0050] In the OLED display apparatus of the present
invention, the OLED layer includes:

[0051] an anode mounted on the substrate and configured
to generate holes under an action of a driving voltage;
[0052] a hole injection layer mounted on the anode and
configured to inject the holes to an organic light-emitting
layer;

[0053] ahole transport layer mounted on the hole injection
layer and configured to transport the holes injected by the
hole injection layer to the organic light-emitting layer;
[0054] the organic light-emitting layer being mounted on
the hole transport layer and configured to combine the holes
with electrons transported by an electron transport layer to
form light;

[0055] the electron transport layer being mounted on the
organic light-emitting layer and configured to transport
electrons injected by a cathode to the organic light-emitting
layer; and

[0056] the cathode configured to generate the electrons
under an action of the driving voltage.

[0057] In the OLED display apparatus of the present
invention, when two sides of the electro-polarizing layer is
applied with a driving voltage, the electro-polarized layer is
in the polarized state; when two sides of the electro-polar-
izing layer is not applied with the driving voltage, the
electro-polarized layer is in the non-polarized state.

[0058] In the OLED display apparatus of the present
invention, the electro-polarizing layer is mounted on the
OLED layer by vacuum laminating or chemical vapor
deposition.

[0059] In the OLED display apparatus of the present
invention, the light-sensing layer is mounted on the electro-
polarizing layer by vacuum laminating or chemical vapor
deposition.

[0060] Compared with the conventional technology, the
advantages of the present invention are: the OLED display
panel and the OLED display apparatus of the present inven-
tion use a light-sensing layer which is mounted to convert
external light signal into an electric signal and a control chip
which controls the operating state of an OLED layer and an
electro-polarizing layer based on a comparison result of the
electric signal and a predetermined electric signal threshold
value, so that the electro-polarizing layer will only be
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switched to a polarized state when polarization is needed.
Thus, at the non-polarized state, the light-emitting efficiency
of the OLED layer is greater where only a little brightness
for the same display image is required, thereby extending the
lifespan of the OLED layer.

[0061] In order to make the contents of the present inven-
tion more easily understood, the preferred embodiments of
the present invention are described in detail, in cooperation
with accompanying drawings, as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0062] FIG. 1 is a schematic diagram of a conventional
OLED display panel;

[0063] FIG. 2 is a schematic diagram of an OLED display
panel and an OLED display apparatus according to a pre-
ferred embodiment of the present invention; and

[0064] FIG. 3 is a flowchart of operating states of an
electro-polarizing layer and OLEDs controlled by a control
chip of the OLED display panel and the OLED display
apparatus of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0065] In order to explain the technical solutions in the
present embodiments or in the prior art more clearly, accom-
panying drawings required in the description of the present
embodiments or prior art will be briefly described. Obvi-
ously, accompanying drawings are just some embodiments
of the present disclosure, while other drawings may be
obtained by those skilled in the art according to these
drawings, without paying out any creative work.

[0066] A polarizer is optically designed to change the
vector direction or rotation direction of external light enter-
ing an OLED layer to achieve an effect that the external light
cannot go out once it enters. The biggest advantage of a
polarizer is that the effective light emitted by the OLED
layer is not subject to the interference of external natural
light, the display screen is clear and bright, and user expe-
rience is enhanced.

[0067] Although the use of polarizers can effectively
weaken the influence of external light and thus improve the
quality, but the energy of the effective light emitted by the
OLED layer will be reduced by 50% when passing through
the polarizer, which is unfavorable for efficiently using the
effective light emitted by the OLED.

[0068] The following is a preferred embodiment of the
OLED display panel and an OLED display apparatus pro-
vided by the present invention capable of solving the fore-
going technical problem.

[0069] With reference to FIG. 2, FIG. 2 is a schematic
diagram of an OLED display panel and an OLED display
apparatus according to a preferred embodiment of the pres-
ent invention.

[0070] In the drawings, similar structural units are desig-
nated by the same reference numerals.

[0071] The orientations mentioned hereinafter are based
on “light emitting direction”, a side facing a light-emitting
surface is called “a top”, a side opposite to the light-emitting
surface is called “a bottom”.

[0072] The preferred embodiment of the OLED display
panel and the OLED display apparatus provided by the
present invention is: an OLED display panel includes:
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[0073] a substrate 21:

[0074] an OLED layer 22 being mounted on the substrate
21 and being configured to display images according to a
display signal, and having a first operating state and a second
operating state;

[0075] an electro-polarizing layer 23 being mounted on
the OLED layer 22 and having a polarized state allowing
light exiting in a preset polarization direction from the
OLED layer 22 to pass through and a non-polarized state
allowing all light exiting from the OLED layer 22 to pass
through; the polarized state corresponds to the first operating
state, and the non-polarized state corresponds to the second
operating state;

[0076] a light-sensing layer 24 being mounted on the
electro-polarizing layer 23 and configured to receive an
external light signal and covert the external light signal into
an electric signal;

[0077] a glass cover 25 being a high transmittance glass
cover, being mounted on the light-sensing layer 24, and
being configured to protect the light-sensing layer 24;
[0078] a control chip 26 being connected to the OLED
layer 22, the electro-polarizing layer 23 and the light-
sensing layer 24, being configured to compare the electric
signal with a predetermined electric signal threshold value,
and controlling the operating state of the OLED layer 22 and
the operating state of the electro-polarizing layer 23 based
on the comparison result;

[0079] since the second operating state corresponds to the
non-polarized state, and the electro-polarizing layer 23 in the
non-polarized state does not decrease the effective light
emitted by the OLED layer 22, the needed emission bright-
ness of the OLED layer in the second operating state can be
less than the needed emission brightness of the OLED layer
22 in the first operating state for displaying an identical
image; wherein

[0080] it should be noticed that the so-called identical
image means that the image displayed by the OLED display
panel (or the OLED display apparatus) of the present
invention and finally seen by the user is displayed with the
same parameters in graphics, color, and brightness.

[0081] In this preferred embodiment, when the value of
the electric signal is greater than the electric signal threshold
value, the electro-polarizing layer 23 is in the polarized
state, and the OLED layer 22 is in the first operating state.
[0082] When the value ofthe electric signal is less than the
electric signal threshold value, the electro-polarizing layer
23 is in the non-polarized state, and the OLED layer 22 is in
the second operating state.

[0083] The OLED layer 22 includes:
[0084] an anode;
[0085] a hole injection layer mounted on the anode and

configured to inject the holes to an organic light-emitting
layer;

[0086] ahole transport layer mounted on the hole injection
layer and configured to transport the holes injected by the
hole injection layer to the organic light-emitting layer;
[0087] the organic light-emitting layer being mounted on
the hole transport layer and configured to combine the holes
with electrons transported by an electron transport layer to
form light;

[0088] the electron transport layer being mounted on the
organic light-emitting layer and configured to transport
electrons injected by a cathode to the organic light-emitting
layer; and
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[0089] the cathode being configured to generate the elec-
trons under an action of the driving voltage.

[0090] With reference to FIG. 3, FIG. 3 is a flowchart of
steps of operating states of an electro-polarizing layer and an
OLED layer controlled by a control chip of the OLED
display panel and the OLED display apparatus of the present
invention.

[0091] In the present invention, steps of determining the
operating state of the electro-polarizing layer 23 and the
operating state of the OLED layer 22 based on the prede-
termined electric signal threshold value and the electric
signal includes:

[0092] Step S31: the control chip 26 obtains the operating
state of the electro-polarizing layer 23 and the operating
state of the OLED layer 22;

[0093] Step S32: the control chip 26 receives the electric
signal from the light-sensing layer 24;

[0094] Step S33: the control chip 26 compares the value of
the electric signal with the electric signal threshold value;
[0095] Step S34: the control chip 26 provides a corre-
sponding control signal based on the comparison result of
the value of the electric signal with the electric signal
threshold value;

[0096] Step S35: the control chip 26 compares the control
signal with the current operating state of the electro-polar-
izing layer 23, and the control chip 26 compares the control
signal with the operating state of the OLED layer 22;
[0097] Step S36: the control chip 26 adjusts the operating
state of the electro-polarizing layer 23 based on the com-
parison result of the control signal and the current operating
state of the electro-polarizing layer 23, and the control chip
26 adjusts the operating state of the OLED layer 22 based on
the comparison result of the control signal and the current
operating state of the OLED layer 22.

[0098] Furthermore, in the step S34 where the control chip
26 provides a corresponding control signal based on the
comparison result of the value of the electric signal with the
electric signal threshold value, it is specifically implemented
as the followings:

[0099] the control chip 26 determines if the value of the
electric signal is greater than the electric signal threshold
value; if the value of the electric signal is greater than the
electric signal threshold value, the control chip 26 will
provide a polarizer-activated signal which corresponds to
the polarized state of the electro-polarizing layer 23 and the
first operating state of the OLED layer 22;

[0100] if the value of the electric signal is smaller than the
electric signal threshold value, the control chip 26 will
provide a polarizer-deactivated signal which corresponds to
the non-polarized state of the electro-polarizing layer 23 and
the second operating state of the OLED layer 22.

[0101] Furthermore, in the step S36 where the control chip
26 adjusts the operating state of the electro-polarizing layer
23 based on the comparison result of the control signal and
the current operating state of the electro-polarizing layer 23,
and the control chip 26 adjusts the operating state of the
OLED layer 22 based on the comparison result of the control
signal and the current operating state of the OLED layer 22,
it is specifically implemented as the followings:

[0102] when the electro-polarizing layer 23 is in the
polarized state and the control signal is the polarizer-acti-
vated signal, the electro-polarizing layer 23 remains in the
polarized state;
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[0103] when the electro-polarizing layer 23 is in the
non-polarized state and the control signal is the polarizer-
deactivated signal, the electro-polarizing layer 23 remains in
the non-polarized state;

[0104] when the electro-polarizing layer 23 is in the
polarized state and the control signal is the polarizer-deac-
tivated signal, the electro-polarizing layer 23 turns to be in
the non-polarized state;

[0105] when the electro-polarizing layer 23 is in the
non-polarized state and the control signal is the polarizer-
activated signal, the electro-polarizing layer 23 turns to be in
the polarized state;

[0106] when the OLED layer 22 is in the first operating
state and the control signal is the polarizer-activated signal,
the OLED layer 22 remains in the first operating state;
[0107] when the OLED layer 22 is in the second operating
state and the control signal is the polarizer-deactivated
signal, the OLED layer 22 remains in the second operating
state;

[0108] when the OLED layer 22 is in the first operating
state and the control signal is the polarizer-deactivated
signal, the OLED layer 22 turns to be in the second operating
state;

[0109] when the OLED layer 22 is in the second operating
state and the control signal is the polarizer-activated signal,
the OLED layer 22 turns to be in the first operating state.
[0110] In the preferred embodiment, the electro-polarizing
layer 23 is mounted on the OLED layer 22 by vacuum
laminating or chemical vapor deposition.

[0111] In the preferred embodiment, the light-sensing
layer 24 is mounted on the electro-polarizing layer 23 by
vacuum laminating or chemical vapor deposition.

[0112] The present invention further includes an OLED
display apparatus which includes an OLED display panel, a
driving circuit and an external frame. The OLED display
panel includes:

[0113] a substrate 21,

[0114] an OLED layer 22 being mounted on the substrate
21 and being configured to display images according to a
display signal, and having a first operating state and a second
operating state;

[0115] an electro-polarizing layer 23 being mounted on the
OLED layer 22 and having a polarized state allowing light
exiting in a preset polarization direction from the OLED
layer 22 to pass through and a non-polarized state allowing
all light exiting from the OLED layer 22 to pass through; the
polarized state corresponds to the first operating state, and
the non-polarized state corresponds to the second operating
state;

[0116] a light-sensing layer 24 being configured to receive
an external light signal and covert the external light signal
into an electric signal;

[0117] a control chip 26 being connected to the OLED
layer 22, the electro-polarizing layer 23 and the light-
sensing layer 24, being configured to compare the electric
signal with a predetermined electric signal threshold value,
and controlling the operating state of the OLED layer 22 and
the operating state of the electro-polarizing layer 23 based
on the comparison result;

[0118] the needed emission brightness of the OLED layer
22 in the second operating state is less than the needed
emission brightness of the OLED layer 22 in the first
operating state for displaying an identical image.
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[0119] In the OLED display apparatus of the preferred
embodiment, when the value of the electric signal is greater
than the electric signal threshold value, the electro-polariz-
ing layer 23 is in the polarized state, and the OLED layer 22
is in the first operating state;

[0120] when the value of the electric signal is less than the
electric signal threshold value, the electro-polarizing layer
23 is in the non-polarized state, and the OLED layer 22 is in
the second operating state.

[0121] The working principle of the invention is that:
when the OLED display terminal is in an environment with
a high external light intensity, such external light intensity is
generally higher than or even way higher than the highest
brightness of the OLED display, and will cause a great
influence on the display effect of the OLED display. Thus,
in this case it generally needs a polarizer to enhance the
display effect to make the effective light emitted by the
OLED not to be interfered by the external natural light, and
to display a clear and bright image;

[0122] when the OLED display terminal is in an environ-
ment with a lower external light intensity, such external light
intensity is generally lower than or even way lower than the
lowest brightness of the OLED display, and will cause little
influence on the display effect of the OLED display. How-
ever, the polarizer of the OLED display terminal of the
conventional technology is always in a polarized state where
the effect on the external light with such lower light intensity
is not large, but the block on the effective light emitted by
the OLED is more obvious, therefore the OLED needs to
provide a higher luminous intensity to display the same
image.

[0123] The light-sensing layer 24 of the OLED display
panel and the OLED display apparatus of the preferred
embodiment can convert slight signals having different
luminous intensity into corresponding electric signals, and
uses a predetermined electric signal threshold value to
distinguish the level of external light intensity;

[0124] Firstly, the control chip 26 receives the electric
signal from the light-sensing layer 24 and the operating state
information of the electro-polarizing layer 23 and the OLED
layer 22;

[0125] then the control chip 26 compares the electric
signal with the electric signal threshold value, wherein the
comparison result of the electric signal and the electric
signal threshold value corresponds to a certain level of
external light intensity; the control chip 26 then provides a
corresponding control signal based on the comparison result
of the electric signal and the electric signal threshold value;

[0126] the control chip 26 compares the control signal
with the current operating state of the electro-polarizing
layer 23, and compares the control signal with the current
operating state of the OLED layer 22;

[0127] if the current operating state of the electro-polar-
izing layer 23 is identical to the operating state to which the
control signal corresponds, the electro-polarizing layer 23
then remains in the current operating state;

[0128] if the current operating state of the electro-polar-
izing layer 23 is not identical to the operating state to which
the control signal corresponds, the electro-polarizing layer
23 then turns to be in the operating state that is identical to
the operating state to which the control signal corresponds;
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[0129] if the current operating state of the OLED layer 22
is identical to the operating state to which the control signal
corresponds, the OLED layer 22 then remains in the current
operating state;
[0130] if the current operating state of the OLED layer 22
is not identical to the operating state to which the control
signal corresponds, the OLED layer 22 then turns to be in the
operating state that is identical to the operating state to
which the control signal corresponds.
[0131] When the OLED display panel and the OLED
display apparatus of the preferred embodiment is in an
environment with a high external light intensity, the electro-
polarizing layer 23 is in the polarized state, and the effective
light emitted from the OLED layer 22 having higher lumi-
nous intensity or the OLED layer 22 having lower luminous
intensity will be reduced by about 50% after passing through
the electro-polarizing layer 23;
[0132] when the OLED display panel and the OLED
display apparatus of the preferred embodiment is in an
environment with a low external light intensity, the electro-
polarizing layer 23 is in the non-polarized state, and the
effective light emitted from the OLED layer 22 having
higher luminous intensity or the OLED layer 22 having
lower luminous intensity will basically all pass through the
electro-polarizing layer 23.
[0133] This completes the process of the control chip of
the OLED display panel and the OLED display apparatus of
the preferred embodiment controlling the electro-polarizing
layer and the operating state of the OLED layer according to
the light intensity.
[0134] The OLED display panel and the OLED display
apparatus of the present invention use a light-sensing layer
which is mounted to convert external light signal into an
electric signal and a control chip which controls the oper-
ating state of an OLED layer and an electro-polarizing layer
based on a comparison result of the electric signal and a
predetermined electric signal threshold value, so that the
electro-polarizing layer will only be switched to a polarized
state when polarization is needed. Thus, at the non-polarized
state, the light-emitting efficiency of the OLED layer is
greater where only a little brightness for the same display
image is required, thereby extending the lifespan of the
OLED layer.
[0135] In conclusion, although the present invention has
been described with reference to the preferred embodiment
thereof, it is apparent to those skilled in the art that a variety
of modifications and changes may be made without depart-
ing from the scope of the present invention which is intended
to be defined by the appended claims.
What is claimed is:
1. An OLED display panel, comprising:
a substrate;
an OLED layer mounted on the substrate, configured to
display images according to a display signal, and
having a first operating state and a second operating
state;
an electro-polarizing layer mounted on the OLED layer
and having a polarized state allowing light exiting in a
preset polarization direction from the OLED layer to
pass through and a non-polarized state allowing all
light exiting from the OLED layer to pass through; the
polarized state corresponds to the first operating state,
and the non-polarized state corresponds to the second
operating state;
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a light-sensing layer configured to receive an external
light signal and convert the external light signal into an
electric signal;

a control chip being connected to the OLED layer, the
electro-polarizing layer and the light-sensing layer,
being configured to compare the electric signal with a
predetermined electric signal threshold value, and con-
trolling the operating state of the OLED layer and the
electro-polarizing layer based on the comparison result;
and

a glass cover mounted on the light-sensing layer and
being configured to protect the light-sensing layer;

for an identical displayed image, the emission brightness
of the OLED layer in the second operating state is less
than the emission brightness of the OLED layer in the
first operating state;

when the value of the electric signal is greater than the
electric signal threshold value, the electro-polarizing
layer is in the polarized state, and the OLED layer is in
the first operating state;

when the value of the electric signal is less than the
electric signal threshold value, the electro-polarizing
layer is in the non-polarized state, and the OLED layer
is in the second operating state.

2. An OLED display panel, comprising:

a substrate;

an OLED layer mounted on the substrate, configured to
display images according to a display signal, and
having a first operating state and a second operating
state;

an electro-polarizing layer mounted on the OLED layer
and having a polarized state allowing light exiting in a
preset polarization direction from the OLED layer to
pass through and a non-polarized state allowing all
light exiting from the OLED layer to pass through; the
polarized state corresponds to the first operating state,
and the non-polarized state corresponds to the second
operating state;

a light-sensing layer configured to receive an external
light signal and convert the external light signal into an
electric signal;

a control chip being connected to the OLED layer, the
electro-polarizing layer and the light-sensing layer,
being configured to compare the electric signal with a
predetermined electric signal threshold value, and con-
trolling the operating state of the OLED layer and the
electro-polarizing layer based on the comparison result;

for an identical displayed image, the emission brightness
of the OLED layer in the second operating state is less
than the emission brightness of the OLED layer in the
first operating state.

3. The OLED display panel as claimed in claim 2, wherein
when the value of the electric signal is greater than the
electric signal threshold value, the electro-polarizing layer is
in the polarized state, and the OLED layer is in the first
operating state;

when the value of the electric signal is less than the
electric signal threshold value, the electro-polarizing
layer is in the non-polarized state, and the OLED layer
is in the second operating state.

4. The OLED display panel as claimed in claim 2, wherein
the OLED display panel further includes a glass cover that
is mounted on the light-sensing layer and is configured to
protect the light-sensing layer.
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5. The OLED display panel as claimed in claim 4, wherein
the glass cover is a high transmittance glass cover.

6. The OLED display panel as claimed in claim 2, wherein
the OLED layer includes:

an anode mounted on the substrate and configured to
generate holes under an action of a driving voltage;

a hole injection layer mounted on the anode and config-
ured to inject the holes to an organic light-emitting
layer;

a hole transport layer mounted on the hole injection layer
and configured to transport the holes injected by the
hole injection layer to the organic light-emitting layer;

the organic light-emitting layer being mounted on the hole
transport layer and configured to combine the holes
with electrons transported by an electron transport layer
to form light;

the electron transport layer being mounted on the organic
light-emitting layer and configured to transport elec-
trous injected by a cathode to the organic light-emitting
layer; and

the cathode being configured to generate the electrons
under an action of the driving voltage.

7. The OLED display panel as claimed in claim 2, wherein
when two sides of the electro-polarizing layer is applied
with a driving voltage, the electro-polarized layer is in the
polarized state; when two sides of the electro-polarizing
layer is not applied with a driving voltage, the electro-
polarized layer is in the non-polarized state.

8. The OLED display panel as claimed in claim 2, wherein
the electro-polarizing layer is mounted on the OLED layer
by vacuum laminating or chemical vapor deposition.

9. The OLED display panel as claimed in claim 2, wherein
the light-sensing layer is mounted on the electro-polarizing
layer by vacuum laminating or chemical vapor deposition.

10. An OLED display apparatus, comprising an OLED
display panel, a driving circuit and an external frame,
wherein the OLED display panel includes:

a substrate;

an OLED layer mounted on the substrate, configured to
display images according to a display signal, and
having a first operating state and a second operating
state;

an electro-polarizing layer mounted on the OLED layer
and having a polarized state allowing light exiting in a
preset polarization direction from the OLED layer to
pass through and a non-polarized state allowing all
light exiting from the OLED layer to pass through; the
polarized state corresponds to the first operating state,
and the non-polarized state corresponds to the second
operating state;

a light-sensing layer configured to receive an external
light signal and convert the external light signal into an
electric signal; and

a control chip being connected to the OLED layer, the
electro-polarizing layer and the light-sensing layer,
being configured to compare the electric signal with a
predetermined electric signal threshold value, and con-
trolling the operating state of the OLED layer and the
electro-polarizing layer based on the comparison result;

for an identical displayed image, the emission brightness
of the OLED layer in the second operating state is less
than the emission brightness of the OLED layer in the
first operating state.
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11. The OLED display apparatus as claimed in claim 10,
wherein when the value of the electric signal is greater than
the electric signal threshold value, the electro-polarizing
layer is in the polarized state, and the OLED layer is in the
first operating state;

when the value of the electric signal is less than the
electric signal threshold value, the electro-polarizing
layer is in the non-polarized state, and the OLED layer
is in the second operating state.

12. The OLED display apparatus as claimed in claim 10,
wherein the OLED display panel further includes a glass
cover that is mounted on the light-sensing layer and is
configured to protect the light-sensing layer.

13. The OLED display apparatus as claimed in claim 12,
wherein the glass cover is a high transmittance glass cover.

14. The OLED display apparatus as claimed in claim 10,
wherein the OLED layer includes:

an anode mounted on the substrate and configured to
generate holes under an action of a driving voltage;

a hole injection layer mounted on the anode and config-
ured to inject the holes to an organic light-emitting
layer;

a hole transport layer mounted on the hole injection layer
and configured to transport the holes injected by the
hole injection layer to the organic light-emitting layer;
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the organic light-emitting layer being mounted on the hole
transport layer and configured to combine the holes
with electrons transported by an electron transport layer
to form light;

the electron transport layer being mounted on the organic

light-emitting layer and configured to transport elec-
trons injected by a cathode to the organic light-emitting
layer; and

the cathode configured to generate the electrons under an

action of the driving voltage.

15. The OLED display apparatus as claimed in claim 10,
wherein when two sides of the electro-polarizing layer is
applied with a driving voltage, the electro-polarized layer is
in the polarized state; when two sides of the electro-polar-
izing layer is not applied with the driving voltage, the
electro-polarized layer is in the non-polarized state.

16. The OLED display apparatus as claimed in claim 10,
wherein the electro-polarizing layer is mounted on the
OLED layer by vacuum laminating or chemical vapor
deposition.

17. The OLED display apparatus as claimed in claim 10,
wherein the light-sensing layer is mounted on the electro-
polarizing layer by vacuum laminating or chemical vapor
deposition.
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