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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of priority to
Chinese Patent Application No.201310242553.3, enti-
tled "OLED DISPLAY DEVICE", filed on June 18, 2013
with State Intellectual Property Office of PRC.

FIELD OF THE INVENTION

[0002] The invention relates to display technology, and
in particular to an Organic Light-Emitting Diode (OLED)
display device and a method for detecting and compen-
sating an output voltage of the OLED display device.

BACKGROUND OF THE INVENTION

[0003] US 2013/0106676 A1 relates to an organic elec-
troluminescence (EL) display apparatus, wherein a bus
line is provided on an edge of a display unit in a display
panel. A feedback circuit unit is provided outside of the
bus line, and an output voltage of the feedback circuit
unit is applied to a connecting part on the bus line. To
the feedback circuit unit, a reference voltage from a ref-
erence voltage generating unit is applied, a power supply
voltage from a power supply unit is supplied, and a mon-
itoring voltage from the connecting part on the bus line
is fed back. The feedback circuit unit includes a switching
control circuit and a transistor, and controls, using a feed-
back, the output voltage by supplying or blocking the pow-
er supply voltage to an output terminal, so that a voltage
at the connecting point is equal to a target voltage deter-
mined by the reference voltage.
[0004] US 2001/0043168 A1 relates to an active matrix
EL display device that can display a clear multi gray-scale
color display to reduce the shift in the potential caused
by the potential drop due to the wiring resistance of a
power source supply line, in order to decrease the une-
venness in a display region. A plurality of drawing out
ports of the power source supply line are arranged. Fur-
ther, in the wiring resistance between the external input
terminal and the pixel portion power source supply line,
potential compensation is performed by supplying poten-
tial to the power source supply line by a feedback ampli-
fier. Further, in addition to above structure, the power
source supply line may be arranged in a matrix.
[0005] US 2005/0117410 A1 relates to a display device
using a demultiplexer, in which two power cables for
transmitting external power supply voltages to the display
device are formed on the top and the bottom of a sub-
strate, and are coupled to both ends of vertical lines for
transmitting power supply voltages to pixels in the display
area. Power supply points are respectively formed on
both ends of the two power cables and receive external
power supply voltages.
[0006] JP 2008-46393 A relates to an electro-optical
device provided with an element arrangement part in

which a plurality of electro-optical elements are arranged.
The electro-optical device is further provided with a scan-
ning line drive circuit including a plurality of unit circuits
arranged in a direction in the periphery of the element
arrangement part, and a power supply line which supplies
a power supply potential to the element arrangement sec-
tion. The power supply line comprises a first main wiring
extended in said direction in a gap between the scanning
line drive circuit and the element arrangement part, and
a plurality of sub-wiring which are extended from an area
opposite to the element arrangement part across the
scanning line drive circuit and are connected to the first
main wiring. The plurality of sub-wiring include sub-wiring
located in the gap between the respective unit circuits
adjacent to each other, and sub-wiring adjacent to the
sub-wiring across two or more unit circuits.
[0007] OLED display device, which is also known as
organic electroluminescence display, has the character-
istics of self-luminescence and adopts very thin organic
material coating and glass substrate. The organic mate-
rial glows when the current flows through it. Moreover,
the OLED display device has large visual angle and is
significant power saving. Therefore, the OLED display
device has incomparable advantages over many tradi-
tional display devices, such as liquid crystal display de-
vice.
[0008] FIG. 1 shows a schematic diagram of an equiv-
alent circuit for a pixel unit in an OLED display device,
and FIG. 2 shows a schematic diagram of an OLED dis-
play device in the prior art.
[0009] As shown in FIG. 1, in one pixel unit, a scan
signal "scan" controls the on or off state of a thin film
transistor M1. In the case that M1 is in on state, a data
signal "data" is transferred to the gate electrode of a thin
film transistor M2 to control the current in M2. A power
supply signal PVDD is transferred to the low potential
end PVEE through the thin film transistor M2, and thus
the organic light-emitting diode "oled" is controlled to emit
lights and implement the display. The organic light-emit-
ting diode "oled" is a current-driven element, in which the
current flowing through the organic light-emitting diode
"oled" may be calculated from the following formula:

m: the mobility of the active layer;

Cox: the capacitance of the capacitor formed by the
gate electrode and the active layer;

W: the width of the channel in the organic light-emit-
ting diode;

L: the length of the channel in the organic light-emit-
ting diode;
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Vdata: the voltage of the data signal;

Vth: the threshold voltage of the organic light-emitting
diode;

PVDD: the voltage of the power supply signal;

Once the size of the organic light-emitting diode
"oled" is determined, the values of m, Cox, W, L and
Vth are also determined. As can be seen from the
above formula, for a certain organic light-emitting di-
ode "oled", the current flowing through the organic
light-emitting diode "oled" is determined by the value
of the power supply signal PVDD and the data signal
Vdata.

[0010] Next, reference is made to FIG. 2. In an OLED
display device, multiple pixel units arranged in a matrix
is disposed in a region AA, and a driver chip "Driver IC"
is further disposed on one side of the OLED display de-
vice, which is configured to provide scan signals and data
signals to the multiple pixel units. A power supply driver
chip "Power IC" is further disposed. Generally, only one
power supply driver chip is disposed for the OLED display
device with a small panel. The driver chip "Driver IC" is
disposed on the panel of the OLED display device, and
the power supply driver chip "Power IC" is disposed on
a flexible circuit board or a printed circuit board.
[0011] The power supply driver chip "Power IC" sup-
plies an input voltage PVDD to the multiple pixel units
through an input path P, for driving the organic light-emit-
ting diodes to emit lights and implement the display. In
the entire display region AA, input terminals of the pixel
units for input the voltage PVDD are connected together.
Since the OLED display device is a current-driven device
and each pixel unit has a resistance, a voltage drop is
generated in the pixel units from the point AA1 nearest
to the power supply driver chip "Power IC" to the point
AA2 farthest to the power supply driver chip "Power IC"
due to the driving current. That is, the voltage at the near-
est point AA1 is larger than that at the farthest point AA2.
[0012] From the nearest point AA1 to the farthest point
AA2, the currents flowing through the pixel units de-
crease gradually from one pixel unit to another as the
voltages decrease sequentially from one pixel unit to an-
other, resulting in gradually reduced brightness from one
to another portion of the OLED device. As a result, the
OLED display device does not display uniformly. This
problem becomes more serious as the size of the OLED
display device increases.

SUMMARY OF THE INVENTION

[0013] In view of the above, the invention provides an
OLED display device and is defined by the claims.
[0014] The OLED display device includes multiple pix-
el units arranged in a matrix and a power supply driver
chip located at one side of the multiple pixel units. The

power supply driver chip is configured to supply input
voltages to the multiple pixel units, and the power supply
driver chip supplies input voltages to the multiple pixel
units through a plurality of input paths. Each input path
starts from the power supply driver chip and ends at one
input point. The input points of the input paths are re-
spectively located at pixel units at different locations. At
the input points the input paths are respectively connect-
ed to the pixel units at the different locations, and termi-
nals for inputting the input voltages to the plurality of pixel
units are connected together;
[0015] One reference voltage is set for the Organic
Light-Emitting Diode display device, and a detecting wire
is disposed for each of the input paths. The detecting
wire is configured to transfer the voltage at the input point
of the input path to a detecting point for being compared
with the reference voltage. The detecting point is located
inside the power supply driver chip and the comparison
between the voltage at the input point and the reference
voltage is performed by the power supply driver chip. In
the case that a voltage difference exists between the volt-
age at the input point and the reference voltage, the pow-
er supply driver chip supplies a compensated input volt-
age in place of the input voltage to the input path to reduce
the voltage difference.
[0016] In the OLED display device provided in the in-
vention, the power supply driver chip supplies the input
voltages to the multiple pixel units through the plurality
of input paths, all of the pixel units at different locations
may have an approximately equal input voltage, enabling
the entire display region of the OLED display device to
display with a uniform brightness and improving the dis-
play performance.
[0017] Further, because the OLED display device pro-
vided in the invention has the function of detecting and
correcting the input voltages, the voltages at the respec-
tive input points may be consistent or approximate. That
is, for all of the pixel units in the entire display region AA,
not only the input points are disposed evenly, but also
the voltages at the respective input points are the same
or approximate, which may further improve the bright-
ness uniformity of the OLED display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 shows a schematic diagram of an equivalent
circuit for a pixel unit in an OLED display device;

FIG. 2 shows a schematic diagram of an OLED dis-
play device in the prior art;

FIG. 3 is a schematic diagram of an OLED display
device provided in a first example useful for under-
standing the invention;

FIG. 4 is a schematic diagram of an OLED display
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device provided in a first embodiment;

FIG. 5 is a schematic diagram of an equivalent circuit
for an input path P1 and a display region AA in the
first embodiment;

FIG. 6 is a schematic diagram of an OLED display
device provided in a second example useful for un-
derstanding the invention; and

FIG. 7 is a schematic diagram of an OLED display
device provided in a second embodiment.

DETAILED DESCRIPTION OF THE INVENTION

First example useful for understanding the invention

[0019] Reference is made to FIG. 3, which is a sche-
matic diagram of an OLED display device provided in a
first example useful for understanding the invention. In
the OLED display device 100 according to the first ex-
ample, multiple pixel units arranged in a matrix are dis-
posed in a display region AA, and a power supply driver
chip 10 is disposed at one side of the multiple pixel units.
The power supply driver chip 10 is configured to supply
an input voltage PVDD to the multiple pixel units. The
power supply driver chip 10 supplies the input voltage to
the multiple pixel units through three input paths P1, P2
and P3, respectively. In the first example, the input ter-
minals for the input voltage PVDD of each column of the
pixel units are connected with one wire 11, and all the
wires 11 are connected together outside the display re-
gion AA.
[0020] In the first example, the input point A1 of the
input path P1 is located at the pixel unit which is the near-
est to the power supply driver chip 10, and at the input
point A1 the input path and the pixel unit are connected.
The input point A3 of the input path P3 is located at the
pixel unit which is the farthest to the power supply driver
chip 10, and the input point A2 of the input path P2 is
located at the pixel unit which is in the middle of the dis-
play region AA. The input points of respective input paths
are disposed on the same side of the matrix of the pixel
units, and the input points of the multiple input paths P1,
P2 and P3 are distributed evenly with respect to the ma-
trix of the pixel units, i.e. the input points are spaced by
equal number of rows of pixel units. Furthermore, the
power supply driver chip 10 supplies an equal input volt-
age PVDD to the input paths P1, P2 and P3.
[0021] The power supply driver chip 10 supplies the
input voltage PVDD to the display region AA through the
three input paths, and all of the pixel units at different
locations may have an approximately equal input voltage.
Therefore, the situation that from the side nearest to the
power supply drive chip 10 to the side farthest to the
power supply drive chip 10 the voltages of the pixel units
decrease sequentially from one pixel unit to another is
optimized, the entire display region AA of the OLED dis-

play device may have a uniform brightness and the dis-
play performance is improved.

First embodiment

[0022] Reference is made to FIG. 4, which is a sche-
matic diagram of an OLED display device provided in a
first embodiment. In the OLED display device 200 pro-
vided according to the first embodiment, multiple pixel
units arranged in a matrix are disposed in a display region
AA, and a power supply driver chip 20 is disposed at one
side of the multiple pixel units. The power supply driver
chip 20 supplies input voltages to the multiple pixel units
through three input paths P1, P2 and P3 respectively.
The power supply driver chip 20 supplies an input voltage
PVDD1 to the input path P1, an input voltage PVDD2 to
the input path P2, and an input voltage PVDD3 to the
input path P3. The input point A1 of the input path P1 is
located at the pixel unit which is the nearest to the power
supply driver chip 20; the input point A3 of the input path
P3 is located at the pixel unit which is the farthest to the
power supply driver chip 20; and the input point A2 of the
input path P2 is located at the pixel unit which is in the
middle of the display region AA. In the first embodiment,
input terminals for the input voltages PVDDs of each col-
umn of the pixel units are connected with one wire 22,
and all the wires 22 are connected together at outside of
display region AA.
[0023] As a preferable embodiment, in the OLED dis-
play device 200 according to the first embodiment, de-
tecting wires C1, C2 and C3, corresponding to the input
paths P1, P2 and P3 respectively, are provided. The re-
spective detecting wires C1, C2 and C3 transfer the re-
spective voltages at the input points A1, A2 and A3 of
the input paths P1, P2 and P3 to a detecting point. In the
first embodiment, the detecting point is located within the
power supply driver chip 20. For example, the detecting
wire C1 transfers the voltage at the input point A1 of the
input path P1 to the detecting point located within the
power supply driver chip 20.
[0024] Reference is made to FIG. 5, which is a sche-
matic diagram of an equivalent circuit for the input path
P1 and the display region AA. As shown in FIG. 5, multiple
pixel units are connected in parallel between the input
path P1 and a low voltage input terminal PVEE, and each
of the pixel units is equivalent to a serial connection of a
resistor Ro and an organic light emitting diode "oled", in
which the current of the organic light emitting diode "oled"
is controlled by a data signal "data", and the cathodes of
all organic light emitting diodes "oleds" are connected
together to the low voltage input terminal PVEE.
[0025] The current i1 flowing through a first pixel unit,
the current i2 flowing through a second pixel unit, the
current i3 flowing through a third pixel unit, ... , and the
current in flowing through a nth pixel unit, decrease grad-
ually from one to another, due to the voltage drop gen-
erated when the current flowing through each pixel unit.
The total current i1+i2+i3+...+in has a value generally
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ranging from tens of milliamperes to hundreds of milli-
amperes. Because the total current flowing through the
input path P1 is large, and the input path P1 has a certain
resistance although it is a metal wire, assuming that the
resistance of the input path P1 is R1, the voltage drop of
the input voltage PVDD1 in the input path P1 is
R13(i1+i2+i3+...+in). As a result, the voltage at the input
point A1 is PVDD1- R13(i1+i2+i3+...+in), which is the ex-
act voltage transferred to the pixel units and is smaller
than the input voltage PVDD1 supplied to the input path
P1 by the power supply driver chip 20.
[0026] Because the input path P2 is long than the input
path P1, the resistance of the input path P2 is lager than
the resistance R1 of the input path P1. Assuming that
the resistance of the input path P2 is R2 and the total
current flowing through the input path P2 is
(i1+i2+i3+...+in)’, then in the same way, the voltage drop
generated from the current flowing through the input path
P2 is R23(i1+i2+i3+...+in)’, i.e. the voltage at the input
point A2 is PVDD2-R23(i1+i2+i3+...+in)’, which is also
smaller than the original input voltage PVDD2. Similarly,
the voltage at the input point A3 is smaller than the input
voltage PVDD3.
[0027] If the input voltages PVDD1, PVDD2 and
PVDD3 supplied to the input paths P1, P2 and P3 re-
spectively by the power supply driver chip 20 are equal
to each other, the voltages at the input points A1, A2 and
A3 of the input paths are not equal. Furthermore, the
voltage at the input point A1 is higher than that at the
input point A2, and the voltage at the input point A2 is
higher than that at the input point A3.
[0028] It can be seen from the above that for the pixel
units in the entire display region AA of the OLED display
device 200, although the input points of the input paths
are disposed evenly, the voltages at the input points are
different.
[0029] In the first embodiment, the respective detect-
ing wires C1, C2 and C3 transfer the respective voltages
at the input points A1, A2 and A3 of the input paths P1,
P2 and P3 to a detecting point located within the power
supply driver chip 20. The detecting wires C1, C2 and
C3 are only used in the measurement of the voltages and
the voltage drops on the detecting wires are very small
and negligible. Also, the power supply driver chip 20 sup-
plies a reference voltage P0, which is compared to the
voltages at the respective input points. In the case that
there is a voltage difference between the voltage at an
input point of an input path and the reference voltage P0,
the power supply driver chip 20 supplies a compensation
voltage to the input path to change the value of the original
input voltage, so as to reduce the voltage difference, i.e.,
to make the voltages at the input points to be equal or
have smaller difference in the best possibility.
[0030] The compensation voltage may be either a pos-
itive or a negative value. In the case that the voltage at
the input point of the input path is higher than the refer-
ence voltage P0, the power supply driver chip 20 supplies
a negative compensation voltage to the input path to de-

crease the value of the original input voltage of the input
path, so as to reduce the voltage difference. In the case
that the voltage at the input point of the input path is
smaller than the reference voltage P0, the power supply
driver chip 20 supplies a positive compensation voltage
to the input path to increase the value of the original input
voltage of the input path, so as to reduce the voltage
difference.
[0031] For example, at a certain moment, the power
supply driver chip 20 detects that the voltage at the input
point A2 of the input path P2 is higher than the reference
voltage P0 and the voltage difference is +0.05V; mean-
while, the power supply driver chip 20 also detects that
the voltage at the input point A3 of the input path P3 is
higher than the reference voltage P0 and the voltage dif-
ference is -0.03V. Then when providing voltages to the
input paths for the next time, the power supply driver chip
20 supplies a compensation voltage Δ V2 of -0.05V to
the input path P2, that is, the voltage supplied to the input
path P2 by the power supply driver chip 20 for the next
time is changed and is smaller than that for the last time
by 0.05V; meanwhile, the power supply driver chip 20
supplies a compensation voltage Δ V3 of +0.03V to the
input path P3, that is, the voltage supplied to the input
path P3 by the power supply driver chip 20 for the next
time is changed and is higher than that for the last time
by 0.03V. In this way, the voltage differences between
the reference voltage P0 and the voltages at the input
points A2 and A3 may be reduced. In the next detecting,
the voltages at the input points will be compared with the
reference voltage P0 again and will be corrected again,
until the difference is desirable.
[0032] Since the OLED display device provided in the
first embodiment has the function of detecting and cor-
recting the input voltages, the voltages at the input points
may be consistent or approximate. That is, for all of the
pixel units in the entire display region AA, not only the
input points are disposed evenly, but also the voltages
at the input points are the same or approximate, which
may further improve the brightness uniformity of the
OLED display device.
[0033] Preferably, in the case that the voltage differ-
ence between the voltage at the input point and the ref-
erence voltage P0 is greater than 0.1V, the power supply
driver chip 20 supplies a compensation voltage to the
input path to change the original input voltage of the input
path, so as to reduce the voltage difference to be smaller
or equal to 0.1V. When the voltage difference between
the voltage at the input point and the reference voltage
is smaller than 0.1V, the display uniformity of the entire
matrix of pixel units is still acceptable; however, when
the voltage difference raises to 0.1V or above, the uneven
brightness of the entire matrix of pixel units can be sensed
by human eyes. Therefore, when the voltage difference
is larger than 0.1V, the OLED display device 200 may
start the correcting function for input voltages to reduce
the voltage difference to be equal to or smaller than 0.1V.
[0034] Preferably, the power supply driver chip 20 de-
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tects the voltages of the respective input points before
the beginning or after the end of each frame scanning.
This is because before the beginning or after the end of
each frame scanning, in each pixel unit of the entire ma-
trix of the pixel units, the current flowing through the or-
ganic light emitting diode "oled" is determined and the
voltage drop in each pixel unit is also determined, so the
voltages at the respective input points to be detected are
stable at this time. In order to reduce the computation
and the power consumption of the power supply driver
chip 20, the voltages at the respective input points may
be detected at a frequency of every several frames.
[0035] In another example useful for understanding the
invention, the detecting wire is not provided for the input
path P1 of which the input point is the nearest to the
power supply driver chip 20, and the voltage at the input
point A1 of the input path P1 is equal to the input voltage
PVDD1 supplied to the input path P1 by the power supply
driver chip 20. Furthermore, the reference voltage P0
may also be equal to the input voltage PVDD1 supplied
to the input path P1 by the power supply driver chip 20.
Because the input point of the input path P1 is nearest
to the power supply driver chip 20 and the length of the
input path P1 is much smaller than that of other paths,
the resistance R1 of the input path P1 is also the smallest
and the voltage drop generated by the input path P1 is
ignorable. Therefore, the detecting wire may not be pro-
vided for the input path P1 and the input voltage PVDD1
of the input path P1 may be used as the reference voltage.
In such a design one detecting wire may be omitted, fa-
cilitating the wiring on the panel. Also, the comparison
between the voltage at the input point of the input path
P1 and the reference voltage is omitted, so the compu-
tation of the power supply driver chip is reduced and the
power consumption is decreased.
[0036] Certainly, the voltage at the input point of any
of the input paths may be served as the reference voltage
P0. For example, the voltage at the input point A2 of the
input path P2 or at the input point A3 of the input path P3
may be served as the reference voltage, and in this way,
once of the comparison between the voltage at the input
point of one input path and the reference voltage may be
omitted, and the computation of the power supply driver
chip is reduced.
[0037] In the first embodiment three input paths are
provided; and in other embodiments depending on the
size of the panel, two or more input paths can be selec-
tively provided to supply input voltages for the pixel units.

Second example useful for understanding the invention

[0038] Reference is made to FIG. 6, which is a sche-
matic diagram of an OLED display device provided in a
second example useful for understanding the invention.
In the OLED display device 300 provided according to
the second example, multiple pixel units arranged in a
matrix are disposed in a display region AA, and a power
supply driver chip 30 is located at one side of the multiple

pixel units. The power supply driver chip 30 is configured
to supply input voltages to the multiple pixel units. The
power supply driver chip 30 supplies input voltages to
the multiple pixel units through two input paths P1 and
P2 respectively. The input point of the input path P1 is
located at the pixel unit which is the nearest to the power
supply driver chip 30, and the input point of the input path
P2 is located at the pixel unit which is the farthest to the
power supply driver chip 30. At the respective one of the
input points, the input path and the pixel unit are con-
nected. In the second example, input terminals for the
input voltages of each column of the pixel units are con-
nected with one wire 33, and all the wires 33 are con-
nected together outside the display region AA..
[0039] The input path P1 includes two branches P11
and P12, which have the same length from the power
supply driver chip 30 to the respective input points A11
and A12. The power supply driver chip 30 supplies equal
input voltages to the branches P11 and P12. The branch-
es P11 and P12 converge within the matrix of the pixel
units, and the input point A11 of the branch P11 and input
point A12 of the branch P12 are symmetrically disposed
with respect to the center line of the matrix of the pixel
units. In the second example, the input point A11 of the
branch P11 is located at the left side of the matrix of the
pixel units and the input point A12 of the branch P12 is
located at the right side of the matrix of the pixel units,
and the input points A11 and A12 correspond to a same
row of pixel units. A detecting wire C12 is disposed for
the branch P12 to transfer the voltage at the input point
A12 to a detecting point for detecting.
[0040] Similarly, the input path P2 includes two branch-
es P21 and P22, which have the same length from the
power supply driver chip 30 to the respective input points
A21 and A22. The power supply driver chip 30 supplies
equal input voltages to the branches P21 and P22. Fur-
thermore, the input point A21 of the branch P21 and the
input point A22 of the branch P22 are symmetrically dis-
posed with respect to the center line of the matrix of the
pixel units. A detecting wire C21 is disposed for the
branch P21 to transfer the voltage at the input point A21
to a detecting point for detecting. The power supply driver
chip 30 corrects the respective input voltages supplied
to the respective input paths according to detection re-
sults, to ensure that the voltages at the respective input
points of the input paths are substantially consistent.
[0041] Each of the input paths includes two symmetri-
cal branches, and the power supply driver chip 30 cor-
rects the respective input voltages supplied to the input
paths according to the detection results, so the input volt-
ages are more balanced and the brightness uniformity is
better for the matrix of the pixel units.
[0042] Furthermore, since the two braches are sym-
metrical, the detecting wire is needed for only one of the
two branches. The detecting wires for different input
paths may be disposed on different sides, facilitating the
structural design of the OLED display device 300.
[0043] In the first embodiment, the detecting point is
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disposed within the power supply driver chip, and the
power supply driver chip may detect the voltages at the
respective input points through the detecting point for
every frame or every several frames, and then perform
the compensation. The detection and compensation are
performed continuously, and hence the method for de-
tecting and compensating as described above can be
regarded as a dynamic method.
[0044] In the second example, all of the detecting
points of the input paths are disposed on the panel of the
OLED display device 300, and the detecting is performed
during the procedure for producing the OLED display de-
vice 300. Specifically, in the module process for the
OLED display device 300, input voltages PVDD1 and
PVDD2 are firstly supplied to the branches P11 and P12
of the input path P1 and the branches P21 and P22 of
the input path P2, respectively, in which the input voltage
PVDD2 may be higher than or equal to the input voltage
PVDD1. Then, an detecting apparatus may detect the
voltages at the input points A12 and A21 through the
detecting wires C12 and C21, respectively, and obtain
respective compensation voltages after comparing the
detected voltages with the reference voltage P0. For ex-
ample, a compensation voltage for the input path P1 is
Δ V1, and a compensation voltage for the input path P2
is Δ V2.
[0045] In the second example, the method for deter-
mining a compensation voltage for each input path may
be as follows. Firstly, multiple sets of compensation volt-
ages are determined based on measurements per-
formed on multiple images. For example, a set of com-
pensation voltages is measured when the OLED display
device 300 is in the brightest state, another set of com-
pensation voltages is measured when the OLED display
device 300 is in the darkest state, and so on. Then a
middle value or an average value of the multiple sets of
compensation voltages or another appropriate value is
taken as a compensation voltage Δ V1, which may result
in a best image display effect. Subsequently a value ob-
tained by adding the compensation voltage Δ V1 with the
original input voltage PVDD1 is burned into the power
supply driver chip 30 of the type of OTP(One Time Pro-
grammable).
[0046] During the display process of the OLED display
device 300, the power supply driver chip 30 supplies a
corrected input voltage for each of input paths. For ex-
ample, an input voltage supplied for the input path P1 is
(PVDD1+ Δ V1), and an input voltage supplied for the
input path P2 is (PVDD2+ Δ V2), to keep the voltages at
the input points of the input paths P1 and P2 to be con-
sistent, enabling the matrix of the pixel units to display
with a uniform brightness.
[0047] In the second example, the input voltage sup-
plied to each of the input paths by the power supply driver
chip 30 is corrected and the detecting is performed by
an external apparatus during the producing procedure,
so the above method for detecting and compensating as
described above may be regarded as a static method.

Compare with the dynamic method for detecting and
compensating, in the static method for detecting and
compensating the computation of the power supply driver
chip 30 is reduced. Moreover, the static method for de-
tecting and compensating may be applied to a batch pro-
duction. Specifically, several OLED display devices are
selected from a batch of OLED display devices as sam-
ples, for each of which, an appropriate compensation
voltage Δ V for each of the input paths is determined
based on a detection, and the sum of the compensation
voltage Δ V and the input voltage supplied to the input
path by the power supply driver chip during the detection
is burned into the power supply driver chips of the batch
of OLED display devices. For the batch production of the
OLED display devices, convenient correction of the com-
pensation voltages may be achieved with the static meth-
od for detecting and compensating, resulting in a higher
operability and a lower cost.

Second embodiment

[0048] Reference is made to FIG. 7, which is a sche-
matic diagram of an OLED display device provided in a
second embodiment. In an OLED display device 400 pro-
vided according to the second embodiment, multiple pixel
units arranged in a matrix are disposed in a display region
AA, and a power supply driver chip 40 is located at one
side of the multiple pixel units. The power supply driver
chip 40 is configured to supply input voltages PVDDs to
the multiple pixel units. The power supply driver chip 40
supplies input voltages to the multiple pixel units through
three input paths P1, P2 and P3 respectively. In the sec-
ond embodiment, input terminals for the input voltages
PVDDs of the pixel units are connected together within
the display region AA, to form a net shaped wiring 44.
[0049] The three input paths P1, P2 and P3 are located
at different sides of the matrix of the pixel unit. The input
path P2 includes two branches P21 and P22, and the
input point A21 of the branch P21 and the input point A22
of the branch P22 are symmetrically disposed with re-
spect to the center line of the matrix of the pixel units.
The OLED display device 400 further includes detecting
wires C21 and C3, which respectively transfer voltages
at the input point A21 and A3 to the power supply driver
chip 40 for detection and compensation. The method for
detecting and compensating is the same as that in the
first embodiment, which will not be repeated herein.
[0050] In the second embodiment, the input paths P1,
P3 and the two branches P21 and P22 of the input path
P2 are distributed evenly with respect to the matrix of the
pixel units, and therefore more stable input voltages may
be supplied to the matrix of the pixel units.
[0051] In the OLED display device provided in the in-
vention, the power supply driver chip supplies the input
voltages to the matrix of the pixel units through two or
more input paths, and the pixel units at different locations
may have an approximately equal input voltage. There-
fore, the problem that from the nearest side to the farthest
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side to the power supply driver chip voltages of the pixel
units are sequentially reduced from one pixel unit to an-
other is resolved, enabling the entire display region of
the OLED display device to display with a uniform bright-
ness and improving the display performance. Further,
the OLED display device provided in the invention has
the function of detecting and correcting the input voltag-
es, and hence the voltages at the respective input points
may be consistent or approximate. That is, for all of the
pixel units in the entire display region AA, not only the
input points are disposed evenly, but also the voltages
at the respective input points are the same or approxi-
mate, which may further improve the brightness uniform-
ity of the OLED display device.
[0052] Obviously, various modifications and variations
may be made by those skilled in the art without departing
from the scope of the present invention as defined in the
claims. Therefore, these modifications and variations
made within the scope of the appending claims are in-
tended to be included in the present invention.

Claims

1. An Organic Light-Emitting Diode display device,
comprising a plurality of pixel units arranged in a ma-
trix and a power supply driver chip located at one
side of the matrix, wherein the power supply driver
chip is configured to supply input voltages to the mul-
tiple pixel units through a plurality of input paths, each
input path starting from the power supply driver chip
and ending at one input point, wherein the input
points, which correspond to different pixel locations
at the periphery of the matrix, are either disposed on
a same side of the matrix and spaced by an equal
number of rows of pixel units or are evenly distributed
with respect to the matrix of pixel units, wherein the
matrix further comprises terminals arranged to input
the input voltages from the plurality of input paths to
the plurality of pixel units, said terminals being con-
nected together;
wherein the power supply driver chip is arranged to
set one reference voltage for the Organic Light-Emit-
ting Diode display device,
the Organic Light-Emitting Diode display device fur-
ther comprising a plurality of detecting wires, each
detecting wire being disposed for a respective input
path, and configured to transfer a voltage at the input
point of the respective input path to a corresponding
detecting point located inside the power supply driver
chip; wherein the power supply driver chip is further
arranged to perform comparisons between the volt-
ages at the input points and the reference voltage;
and
in the case that voltage differences exist between
the voltages at the input points and the reference
voltage, the power supply driver chip is arranged to
supply compensated input voltages in place of the

input voltages to the respective input paths so as to
reduce the voltage differences.

2. The Organic Light-Emitting Diode display device ac-
cording to claim 1, wherein the reference voltage is
equal to the input voltage supplied to the input path
of which the input point is the nearest to the power
supply driver chip among the input points of all the
input paths, or the reference voltage is equal to a
voltage at the input point of any of the input paths.

3. The Organic Light-Emitting Diode display device ac-
cording to one of claims 1 to 2, wherein the power
supply driver chip is configured to supply, in the case
that the voltage at the input point is higher than the
reference voltage, a compensated input voltage
smaller than the input voltage to the input path to
reduce the voltage difference; or the power supply
driver chip is configured to supply, in the case that
the voltage at the input point is lower than the refer-
ence voltage, a compensated input voltage larger
than the input voltage to the input path to reduce the
voltage difference.

4. The Organic Light-Emitting Diode display device ac-
cording to claim 1, wherein the plurality of input paths
comprises one pair of input paths, the pair of input
paths have an equal path length and are supplied
with an equal input voltage by the power supply driver
chip, and the input points of the pair of input paths
are symmetrically disposed with respect to the center
line of the matrix of the pixel unit.

5. The Organic Light-Emitting Diode display device ac-
cording to claim 1 or 4, wherein the input points of
the plurality of input paths are disposed on different
sides of the matrix of the pixel units, and the input
points are disposed in left-right symmetry or in top-
bottom symmetry.

Patentansprüche

1. Anzeigevorrichtung mit organischen lichtemittieren-
den Dioden, eine mehrere Pixeleinheiten, die in einer
Matrix angeordnet sind, und einen Energieversor-
gungstreiberchip aufweisend, der sich auf einer Sei-
te der Matrix befindet,
wobei der Energieversorgungstreiberchip dazu kon-
figuriert ist, den mehreren Pixeleinheiten über meh-
rere Eingangspfade Eingangsspannungen zuzufüh-
ren, wobei jeder Eingangspfad vom Energieversor-
gungstreiberchip ausgeht und an einem Eingangs-
punkt endet, wobei die Eingangspunkte, die ver-
schiedenen Pixelstellen am Umfang der Matrix ent-
sprechen, entweder auf derselben Seite der Matrix
angeordnet und um eine gleiche Anzahl von Pixel-
reihen beabstandet sind, oder in Bezug auf die Ma-
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trix der Pixeleinheiten gleichmäßig verteilt sind, wo-
bei die Matrix darüber hinaus Anschlüsse aufweist,
die dazu eingerichtet sind, die Eingangsspanungen
aus den mehreren Eingangspfaden in die mehreren
Pixeleinheiten einzugeben, wobei die Anschlüsse
zusammengeschaltet sind;
wobei der Energieversorgungstreiberchip dazu ein-
gerichtet ist, eine Bezugsspannung für die Anzeige-
vorrichtung mit organischen lichtemittierenden Dio-
den vorzugeben,
wobei die Anzeigevorrichtung mit organischen lich-
temittierenden Dioden darüber hinaus mehrere Er-
fassungsdrähte aufweist, wobei jeder Erfassungs-
draht für einen jeweiligen Eingangspfad vorgesehen
und dazu ausgelegt ist, eine Spannung am Ein-
gangspunkt des jeweiligen Eingangspfads zu einem
entsprechenden Erfassungspunkt zu übertragen,
der sich im Inneren des Energieversorgungstreiber-
chips befindet;
wobei der Energieversorgungstreiberchip darüber
hinaus dazu eingerichtet ist, Vergleiche zwischen
den Spannungen an den Eingangspunkten und der
Bezugsspannung durchzuführen; und
im Falle, dass Spannungsunterschiede zwischen
den Spannungen an den Eingangspunkten und der
Bezugsspannung bestehen, der Energieversor-
gungstreiberchip dazu eingerichtet ist, kompensier-
te Eingangsspannungen anstelle der Eingangs-
spannungen den jeweiligen Eingangspfaden zuzu-
führen, um die Spannungsunterschiede zu reduzie-
ren.

2. Anzeigevorrichtung mit organischen lichtemittieren-
den Dioden, nach Anspruch 1, wobei die Bezugs-
spannung gleich der Eingangsspannung ist, die dem
Eingangspfad zugeführt wird, dessen Eingangs-
punkt von den Eingangspunkten aller Eingangspfa-
de dem Energieversorgungstreiberchip am nächs-
ten ist, oder die Bezugsspannung gleich einer Span-
nung am Eingangspunkt eines beliebigen der Ein-
gangspfade ist.

3. Anzeigevorrichtung mit organischen lichtemittieren-
den Dioden, nach einem der Ansprüche 1 bis 2, wo-
bei der Energieversorgungstreiberchip dazu ausge-
legt ist, im Falle, dass die Spannung am Eingangs-
punkt höher ist als die Bezugsspannung, dem Ein-
gangspfad eine kompensierte Eingangsspannung
zuzuführen, die niedriger ist als die Eingangsspan-
nung, um den Spannungsunterschied zu reduzieren;
oder der Energieversorgungstreiberchip dazu aus-
gelegt ist, im Falle, dass die Spannung am Eingangs-
punkt niedriger ist als die Bezugsspannung, dem
Eingangspfad eine kompensierte Eingangsspan-
nung zuzuführen, die höher ist als die Eingangs-
spannung, um den Spannungsunterschied zu redu-
zieren.

4. Anzeigevorrichtung mit organischen lichtemittieren-
den Dioden, nach Anspruch 1, wobei die mehreren
Eingangspfade ein Paar von Eingangspfaden auf-
weisen, wobei das Paar der Eingangspfade eine
gleiche Pfadlänge hat und durch den Energieversor-
gungstreiberchip mit einer gleichen Eingangsspan-
nung versorgt wird, und die Eingangspunkte des
Paars der Eingangspfade in Bezug auf die Mittellinie
der Matrix der Pixeleinheiten symmetrisch angeord-
net sind.

5. Anzeigevorrichtung mit organischen lichtemittieren-
den Dioden, nach Anspruch 1 oder 4, wobei die Ein-
gangspunkte der mehreren Eingangspfade auf ver-
schiedenen Seiten der Matrix der Pixeleinheiten an-
geordnet sind, und die Eingangpunkte in einer links-
rechts-Symmetrie oder in einer oben-unten-Symme-
trie angeordnet sind.

Revendications

1. Dispositif d’affichage à diodes électroluminescentes
organiques, comprenant une pluralité d’unités de
pixels agencées dans une matrice et une puce d’at-
taque d’alimentation en puissance située d’un côté
de la matrice,
sachant que la puce d’attaque d’alimentation en
puissance est configurée pour fournir des tensions
d’entrée aux multiples unités de pixels via une plu-
ralité de chemins d’entrée, chaque chemin d’entrée
partant de la puce d’attaque d’alimentation en puis-
sance et se terminant à un point d’entrée, sachant
que les points d’entrée, qui correspondent à diffé-
rents emplacements de pixel à la périphérie de la
matrice, sont soit disposés d’un même côté de la
matrice et espacés par un nombre égal de rangées
d’unités de pixels, soit réparties uniformément par
rapport à la matrice d’unités de pixels, sachant que
la matrice comprend en outre des bornes agencées
pour entrer les tensions d’entrée depuis la pluralité
de chemins d’entrée vers la pluralité d’unités de
pixels, lesdites bornes étant connectées ensemble ;
sachant que la puce d’attaque d’alimentation en
puissance est agencée pour établir une tension de
référence pour le dispositif d’affichage à diodes élec-
troluminescentes organiques,
le dispositif d’affichage à diodes électroluminescen-
tes organiques comprenant en outre une pluralité de
fils de détection, chaque fil de détection étant dispo-
sé pour un chemin d’entrée respectif, et configuré
pour transférer une tension au niveau du point d’en-
trée du chemin d’entrée respectif vers un point de
détection correspondant situé à l’intérieur de la puce
d’attaque d’alimentation en puissance ;
sachant que la puce d’attaque d’alimentation en
puissance est en outre agencée pour effectuer des
comparaisons entre les tensions au niveau des
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points d’entrée et la tension de référence ; et
dans le cas où des différences de tension existent
entre les tensions au niveau des points d’entrée et
la tension de référence, la puce d’attaque d’alimen-
tation en puissance est agencée pour fournir aux
chemins d’entrée respectifs des tensions d’entrée
compensées à la place des tensions d’entrée de ma-
nière à réduire les différences de tension.

2. Le dispositif d’affichage à diodes électroluminescen-
tes organiques selon la revendication 1, sachant que
la tension de référence est égale à la tension d’entrée
fournie au chemin d’entrée dont le point d’entrée est
le plus proche de la puce d’attaque d’alimentation
en puissance parmi les points d’entrée de tous les
chemins d’entrée, ou la tension de référence est éga-
le à une tension au niveau du point d’entrée de l’un
quelconque des chemins d’entrée.

3. Le dispositif d’affichage à diodes électroluminescen-
tes organiques selon l’une des revendications 1 à 2,
sachant que la puce d’attaque d’alimentation en
puissance est configurée pour fournir au chemin
d’entrée, dans le cas où la tension au niveau du point
d’entrée est plus élevée que la tension de référence,
une tension d’entrée compensée plus petite que la
tension d’entrée pour réduire la différence de
tension ; ou la puce d’attaque d’alimentation en puis-
sance est configurée pour fournir au chemin d’en-
trée, dans le cas où la tension au niveau du point
d’entrée est plus basse que la tension de référence,
une tension d’entrée compensée plus grande que la
tension d’entrée pour réduire la différence de ten-
sion.

4. Le dispositif d’affichage à diodes électroluminescen-
tes organiques selon la revendication 1, sachant que
la pluralité de chemins d’entrée comprend une paire
de chemins d’entrée, la paire de chemins d’entrée a
une longueur de chemin égale et ils sont alimentés
en une tension d’entrée égale par la puce d’attaque
d’alimentation en puissance, et les points d’entrée
de la paire de chemins d’entrée sont disposés sy-
métriquement par rapport à la ligne médiane de la
matrice de l’unité de pixels.

5. Le dispositif d’affichage à diodes électroluminescen-
tes organiques selon la revendication 1 ou 4, sachant
que les points d’entrée de la pluralité de chemins
d’entrée sont disposés de différents côtés de la ma-
trice des unités de pixels, et les points d’entrée sont
disposés en symétrie gauche-droite ou en symétrie
haut-bas.
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