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Description

[0001] The invention relates to a display device com-
prising a display controller and a display having a plurality
of display pixels with light emitting elements and at least
a first drive element and a second drive element for driv-
ing said light emitting elements.
[0002] Display devices employing light emitting ele-
ments deposited on or over a substrate are becoming
increasingly popular. These light emitting elements may
be light emitting diodes (LED’s), incorporated in or form-
ing display pixels that are arranged in a matrix of rows
and columns. The materials employed in such LED’s are
suitable to generate light if a current is driven through
these materials, such as particular polymeric (PLED) or
organic (OLED) materials. Accordingly the LED’s have
to be arranged such that a flow of current can be driven
through these light emitting materials. Typically passively
and actively driven matrix displays are distinguished. For
active matrix displays, the display pixels themselves
comprise active circuitry such as one or more transistors.
[0003] In active matrix displays the variation of the pa-
rameters of the transistors is an important issue for e.g.
the uniformity of the display. By operating the transistors
at a reasonable high current the light emission of the
LED’s is less sensitive to variations in the threshold volt-
age of the transistors, the variation of which has been
recognized as a major cause of non-uniformity of the dis-
play. US 6,501,448 discloses an electroluminescent dis-
play device comprising a first transistor connected to a
signal line and a second and third transistor, connected
to the first transistor, for driving an organic luminescent
element. The organic luminescent element is further con-
nected to a power supply. When the organic luminescent
element is selected by means of the first transistor, a
voltage is applied to the gates of the second and third
transistor such that an electrical current, in accordance
with the voltage of the power supply, runs through the
luminescent element, which then emits light. Such a dis-
play device reduces the effects of the variance in the
characteristics of the driving transistors and suppresses
the variance in luminance between the luminescent ele-
ments on the display when driven by the same current.
[0004] US 2002/0195964 shows an OLED display
comprising current bias circuits connected to each data
line for improving the quality of dark frames.
[0005] Although new display technologies rapidly
emerge, people are still used to cathode ray tube (CRT)
displays. One of the effects people are familiar with in
CRT displays is the ’sparkling effect’ or ’peak white’, i.e.
the effect of extra brightness for bright areas in otherwise
dim frames. In a CRT display this effect occurs by the
electron gun providing extra high current (and hence
brightness) if only a part of the display shows a bright
area. Indeed if the electron gun illuminates a large area
current limitation of the electron gun reduces the bright-
ness. However, if only a small area is bright in an other-
wise dark scene, there is no limitation for the current. It

is expected that people want the same effect for television
employing the new display technologies. A problem as-
sociated with this prior art is that the display device is not
adapted for achieving this sparkling effect.
[0006] It is an object of the invention to provide an im-
proved display device, wherein the ’sparkling effect’ can
be obtained.
[0007] This object is achieved by providing a display
device according to claim 1.
[0008] By providing such a sensing unit in the display
controller and having individual control over the drive el-
ements of the display pixels, the current through each
individual light emitting element can be boosted to
achieve the sparkling light emission state for the appro-
priate display pixels, i.e. the sparkling effect.
[0009] In an embodiment of the invention the display
device comprises display pixels with selection means ar-
ranged to receive the sparkling signal and the display
controller is arranged to control the drive elements via
the selection means by the sparkling signal in order to
select both the first drive element and the second drive
element to obtain the sparkling light emission state. In
this way the sparkling effect is achieved for selected dis-
play pixels by supplying current to the light emitting ele-
ment from both drive elements.
[0010] In an embodiment of the invention the first drive
element is connected to a first power line for driving the
light emitting element in a first drive range, providing a
low light emission state, and the second drive element
is connected to a second power line for driving the light
emitting element in a second drive range, providing the
high light emission state. Preferably the display pixels
comprise selection means arranged for receiving the
sparkling signal and selecting the second drive element
and the display controller is arranged to increase the pow-
er of the second power line to modify the second drive
range to increase the current through the light emitting
element. This embodiment allows that only the light emit-
ting elements driven in the second drive range (the bright
pixels, i.e. the pixels in the high light emission state) are
driven to the sparkling light emission state, while the light
emitting elements driven in the first emission state remain
in the low light emission state.
[0011] In an embodiment of the invention the first drive
element is adapted to drive the light emitting element in
a first drive range and the second drive element is adapt-
ed to drive the light emitting element in a second drive
range in accordance with the analogue data signal and
the display controller is adapted to redistribute the ana-
logue data signal over the first drive range and the second
drive range for said one or more display pixels having a
high light emission state when said sparkling signal is
output. This processing of the analogue data input ena-
bles compensation of the gray level gap existing between
the first drive range and the drive range applicable for
the second drive element for light emitting elements in
the sparkling light emission state. As a result image ar-
tifacts such as contouring are avoided.
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[0012] In a preferred embodiment of the invention the
display controller is adapted to transfer a part of said
analogue data signal intended for said second drive el-
ement to said first drive element when outputting said
sparkling signal and said first drive element is adapted
to process said part of said analogue data signal. In this
embodiment artifacts arising from a gap in the light emis-
sion states are avoided by making use of the redundancy
between the first drive element and the second drive el-
ement as a result of which data processing by the display
controller is less complex.
[0013] In the previous embodiments the drive ele-
ments may comprise transistors having different transis-
tor channel dimensions and/or characteristics, such as
the threshold voltage VT and the mobility P of the charge
carriers. Such transistors are able to accomplish the dif-
ferent drive ranges. The light emitting elements are pref-
erably light emitting diodes (LEDs), such as organic LEDs
(OLEDs).
[0014] The invention further relates to an electric de-
vice comprising a display device as described in the pre-
vious paragraphs. Such an electric device may relate to
handheld devices such as a mobile phone, a Personal
Digital Assistant (PDA) or a portable computer as well
as to devices such as a Personal Computer, a television
set or a display on e.g. a dashboard of a car. The invention
is particularly suited for electric devices comprising large
displays, in which displays the sparkling effect is better
appreciated.
[0015] The invention also relates to a method for driv-
ing a display device according to claim 10.
[0016] The invention also relates to a computer pro-
gram for driving a display device, wherein the computer
program at least comprises code-portions for executing
the above mentioned method. Such a computer program
may be stored in the display controller of the display de-
vice for executing the method according to the invention.
[0017] WO 2004/051617 of the applicant describes a
pixel cell comprising at least two drive elements and se-
lecting means for providing a data signal to at least one
of the drive elements, wherein each drive element is
adapted to drive a current driven emissive element of the
pixel cell in a different drive current range in response to
a given data signal. The pixel cell allows for improvement
of the non-uniformity of active matrix displays, also at low
brightness levels, as a result of the individually selectable
drive elements adapted to drive the emissive elements
in different drive current ranges. The display according
to the present invention may contain display pixels com-
prising selection means and different drive ranges for the
drive elements as well, as a result of which the display
device comprising the sparkling functionality may, in an
embodiment of the invention, have a display with in-
creased uniformity.
[0018] The invention will be further illustrated with ref-
erence to the attached drawings, which show preferred
embodiments according to the invention. It will be under-
stood that the device and method according to the inven-

tion are not in any way restricted to these specific and
preferred embodiments.

Fig. 1 shows an electric device comprising a display
device according to an embodiment of the invention;
Fig. 2 shows a display device for an active matrix
display of the electric device shown in Fig. 1;
Fig. 3 shows a first example of a display pixel in a
display device according to a first embodiment of the
invention;
Fig. 4 shows L-V characteristics for the display pixel
of Fig. 3.
Fig. 5 shows an embodiment of a display controller
for a display device shown in Fig. 3;
Fig. 6 shows an alternative embodiment of a display
controller for a display device shown in Fig. 3;
Fig. 7 shows a second example of a display pixel in
a display device according to a second embodiment
of the invention;
Fig. 8 shows a L-V characteristic for the display pixel
of Fig. 7;
Fig. 9 shows an embodiment of a display controller
for a display device shown in Fig. 7;
Fig. 10 displays L-V characteristics according to a
first method of closing the gray level gap;
Fig. 11 displays L-V characteristics according to a
second method for closing the gray level gap;

[0019] Fig. 1 shows an electric device 1 comprising an
active matrix display 2 having a plurality of display pixels
3 arranged in a matrix of rows 4 and columns 5.
[0020] Fig. 2 shows a schematical illustration of a dis-
play device 6, comprising the display 2 of the electric
device 1 as shown in Fig. 1. The display 2 comprises a
row selection circuit 7 and a data register 8. Information
or data, such as (video)images, received via data input
9 and to be presented on the display 2 is input to a display
controller 10, which information or data is subsequently
transmitted to the appropriate parts of the data register
8 via line 11. Data are written to the display pixels 3 from
the data register 8 via data lines 14. The selection of the
rows 4 of the display pixels 3 is performed by the row
selection circuit 7 via selection lines 12 and 12’, controlled
by the display controller 10 via the output 13. Synchro-
nization between selection of the display pixels 3 and
writing of the data to the display pixels 3 is performed by
the display controller 10. Moreover the display controller
10 controls the power supply of the display pixels 3 via
power lines 15 and 15’. The display controller 10 further
comprises a sensing unit 16 for evaluating the data signal
received via the data input 9.
[0021] In Fig. 3 an exploded view of a single display
pixel 3 is displayed, according to an embodiment of the
invention, of the display device 6 as shown in Fig. 2. The
display pixel 3 comprises a light emitting element, indi-
cated as LED for light emitting diode, connected to a first
drive element T1 and a second drive element T2 for driv-
ing the LED, which drive elements are in turn appropri-
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ately connected to a first storage element C1 and a sec-
ond storage element C2. The first drive element T1 and
the second drive element T2 may comprise transistors,
whereas the storage elements may comprise capacitors.
The display pixel 3 also comprises selection means, in-
dicated in this embodiment by S1 and S2. Selection
means S1, S2 are arranged to select the transistor T1
and the transistor T2 respectively, such that T1 and T2
can be selected individually by transmitting appropriate
signals over the selection lines 12 and 12’. S1 and S2
may e.g. also comprise transistors. It is noted that a se-
lection of T1 and T2 can be alternatively performed by
using a single selection line 12 as described in the non-
prepublished patent application 02102679 of the appli-
cant. Selection of T1 and T2 can also be performed si-
multaneously for a single row employing two data lines
14. The drive elements T1 and T2 are further connected
to a first power line 15 and a second power line 15’ re-
spectively, the power of which can be controlled via the
display controller 10.
[0022] The operation of the display device 6 shown in
Fig. 2 comprising display pixels 3 as shown in Fig. 3 is
explained in detail with reference to Figs. 4-6. Fig. 4 dis-
plays characteristics of the LED before (left-hand char-
acteristic) and after (right-hand characteristic) modifica-
tion of the power over power supply line 15’. The vertical
axis of the characteristics refer to the brightness L, that
is linearly dependent on the current driven through or
drive range of the LED, while the horizontal axis refer to
the data voltages from the data register 8 fed to the gates
of T1 and T2 in accordance with an analogue data signal
to be displayed on the display 2.
[0023] The analogue data signal is input to the data
input 9 of the display controller 10. The analogue data
signal comprises frames to be displayed on the display
2. The display controller 10 provides signals via row se-
lection circuit 7 to the display pixels 3. These signals are
fed to the transistors T1 and T2 via lines 12 and 12’ re-
spectively to enable individual selection of T1 and T2.
During selection of T1 a data voltage is written over data
line 14 to the gate of T1 and during selection of T2, the
data voltage is written over data line 14 to the gate of T2.
Transistors T1 and T2 may have different transistor char-
acteristics such as the transistor channel dimensions W
or the threshold voltages or carrier mobilities allowing the
transistors T1 and T2 to operate the LED in different drive
ranges for the same power on power lines 15 and 15’.
[0024] In this case, the brightness L of the display pixel
3 can be described by the formula L ∼ W1 (Vgs1-VT1)2 +
W2 (Vgs2-VT2)2, where W1 and W2 are the channel widths
of the first and second transistors T1, T2, Vgs1, Vgs2 are
the gate-to-source voltages of each transistor T1, T2 and
VT1, VT2 are the threshold voltages of each transistor T1,
T2. Assuming W1<W2, the transistor T1 with W1 is op-
erated in a first drive range for smaller brightness, while
for higher brightness transistor T2 with width W2 is op-
erated in a second drive range. The gate-to-source volt-
age range is chosen such that the voltage Vgs is away

from the threshold voltages Vt1, Vt2 for both transistors
T1, T2 to increase luminance uniformity over the display
2.
[0025] This is illustrated in Fig. 4 (left-hand character-
istic), where the first transistor T1 is used to generate
brightness levels between L1 and L2 (low light emission
state corresponding to a first drive range) and the second
transistor T2 is used to generate brightness levels be-
tween L2 and L3 (high light emission state corrrespond-
ing to a second drive range). As is clear from Fig. 4, a
brightness in the entire range between L1 and L3 can be
obtained by switching between transistor T1 and transis-
tor T2. In this voltage interval, the curve 17 represents
the first transistor T1 characteristic and runs between L1
and L2, while the curve 18 represents the second tran-
sistor T2 characteristic and run between L2 and L3. As
illustrated the range L1-L3 is obtained while staying away
from the threshold voltage VT of the transistors T1 and
T2, resulting in an improved uniformity of the display pix-
els 3 over the display 2.
[0026] The luminosity of the frames in the analogue
data signal input at 9 may vary from very dim frames to
very bright frames, i.e. the LEDs of the display pixels 3
of the display 2 may on average emit small to large
amounts of light in accordance with the analogue data
signal for a particular frame. The sensing unit 16 evalu-
ates the overall light emission state of the frame of the
analogue data signal. If the sensing unit 16 senses a
frame with a low overall light emission state the display
pixels 3 in the drive range L2-L3, i.e. the high light emis-
sion state, should emit more light in order to obtain the
sparkling effect. In Fig. 3 this sparkling effect is achieved
by providing a sparkling signal from the output 13 over
the lines 12’ to the selection means S1 and S2 in order
to select the transistors T2 of those display pixels 3 and
increasing the power fed to those transistors T2 via power
line 15’.
[0027] The right-hand characteristic of Fig. 4 shows
that for those display pixels 3 in the range L1-L2 (low
light emission state 17) no additional light is generated,
while those display pixels 3 originally in the high light
emission state L2-L3 are now driven to a sparkling light
emission state L2’-L3’, indicated by 18’, by increasing
the voltage supplied over power line 15’ to T2 from V2
to V2’. In this embodiment thus only those display pixels
3 in the high light emission state become brighter.
[0028] Figs. 5 and 6 show embodiments for the oper-
ation of the display controller 10. In Fig. 5 it is shown that
the signal that enters the data input 9 is handled in a
section 19. If the luminance L is found to be below L2,
T1 is selected and otherwise T2. Moreover the data from
section 19 is input to the sensing unit 16, wherein the
average data signal (voltage or current) is measured as
a measure of the average brightness of the frame. This
average brightness can be compared with a pre-defined
threshold for dark/bright frames to emit a sparkling signal
from the section 20. This sparkling signal can be trans-
mitted over the power line 15’ to bring the display pixels
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in the second drive range in a sparkling light emission
state. Fig. 6 shows an alternative embodiment, wherein
the section 19 comprises some form of digital data
processing, wherein the bright display pixels of a frame
are localized, detected or sensed. In such a case the
section 20 may both select the bright pixels boosting T2
via the row selection lines 12, 12’ and increase the power
of the power line 15’ in order to obtain the sparkling effect.
[0029] Fig. 7 shows a display device 6’ according to
an embodiment of the invention, having a display pixel
3’. Display device 6’ and display pixel 3’ differ from the
display device 6 and the display pixel 3 shown in Fig. 3
in that only a single power supply line 15 is present such
that the transistors T1 and T2 are both powered via this
power line 15. The remaining elements of the display
device 6’ are similar to the elements of the display device
6 of Fig. 3 as indicated by the same reference numerals.
[0030] The sparkling effect is obtained by sensing the
analogue data input of the display controller 10 using the
sensing unit 16. If an overall dim frame is sensed a spar-
kling signal is fed from the output 13 to the selection
means S1, S2 of the display pixels 3’ having a high light
emission state exceeding the overall light emission state
for that dim frame. In response to the sparkling signal the
selection means select both transistors T1, T2 of those
display pixels 3’ as a result of which current is fed to the
LED from both transistors T1, T2. Therefore a sparkling
light emission state exceeding the high light emission
state of said display pixels 3’ is obtained, i.e. a sparkling
effect. This effect is illustrated in Fig. 8, wherein the spar-
kling light emission state is indicated with 18".
[0031] Fig. 9 shows a more detailed view of the display
controller 10, comprising a data handling section 19 and
a sparkling section 20, equivalent to Fig. 5. The sparkling
signal however is of course fed to the row selection circuit
7 in order to select both transistors T1, T2 for the appro-
priate display pixels 3’.
[0032] In comparing the characteristics of Fig. 4 (right-
hand side) and Fig. 8, it can be observed that a gray level
gap L2-L2’ exists between the low light emission state
17 and the sparkling light emission state 18’ and
18" respectively. The display device 6’ employing the dis-
play pixels 3’ is better in that this gap L2-L2’ is smaller.
The gap L2-L2’ may result in image artifacts on the dis-
play 2 such as contouring.
[0033] In an embodiment of the invention the display
controller 10 is adapted to redistribute the analogue data
signal over the first range L1-L2 and the second drive
range L2-L3 at least for those display pixels 3 in the high
light emission state that receive the sparkling signal. Fig.
10 illustrates two options for such a redistribution. In the
left-hand characteristic it can be observed that the gate
voltage range of transistor T1 is extended to Vmax’ such
that T1 is enabled to drive the LED up to L2’. In the right-
hand characteristic the gate voltage range of transistor
T2 is extended to gate voltages Vmin’ such that T2 is
enabled to drive the LED down to L2. Both options require
significant data processing by the display controller 10

to eliminate the gray level gap L2-L2’, since redistribution
of the data voltages from the data register 8, i.e. the gate
voltages for T1 and T2, over the light emission states is
required.
[0034] In a preferred embodiment of the invention the
gray level gap L2-L2’ is eliminated by using the redun-
dancy between the drive ranges of the transistors T1 and
T2 as illustrated in Fig. 11. In this embodiment the tran-
sistor T1 uses only a limited gate voltage range Vmin -
Vlim of the available voltage Vmin - Vmax for the first drive
range L1-L2 if no sparkling signal is received (left-hand
characteristic). If a sparkling signal is received (right-
hand characteristic) the limited gate voltage range Vmin
- Vlim is extended to an extended gate voltage, such that
the gray level gap L2-L2’ is filled. This is achieved by
having the display controller transferring the input data
from the analogue data signal for drive range L2-L2’ from
transistor T2 to transistor T1, i.e. the LEDs of the display
pixels 3’ emitting light in this range are driven by T1.
[0035] The invention is not restricted to the above de-
scribed embodiments which can be varied in a number
of ways within the scope of the claims. The invention is
e.g. also applicable to current driven emissive displays
with active matrix addressing. Moreover it is noted that
the above described embodiments can be combined. In
such a combined embodiment the display device 6 is
adapted to both increase the power in the second power
line 15’ and to select both transistor T1 and T2

Claims

1. Display device (6; 6’) comprising:

- a display (2) having a plurality of display pixels
(3; 3’) with light emitting elements (LED) and at
least a first drive element (T1) and a second
drive element (T2) for driving said light emitting
elements (LED) in accordance with an analogue
data signal comprising at least one frame having
an overall light emission state in a range from a
low to a high overall light emission state of said
display (2), and
- a display controller (10) having a data input (9)
for said analogue data signal, a sensing unit (16)
adapted to evaluate the overall light emission
state of said at least one frame and an output
(13),

wherein each of said display pixels has a high light
emission state (18) or a low light emission state (17),
and a frame with a sensed low overall light emission
state has an average brightness which is below a
pre-defined threshold,
wherein said output (13) generates at least one spar-
kling signal for one or more display pixels (3; 3’) hav-
ing said high light emission state (18) which provides
a brightness level exceeding a brightness level of
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said sensed low overall light emission state of said
frame, and
wherein said display controller (10) is arranged to
individually control said first drive element (T1) and
said second drive element (T2) by said sparkling sig-
nal such that said one or more display pixels (3; 3’)
having said high light emission state are driven by
at least one of said drive elements (T1, T2) in a spar-
kling light emission state (18’ ; 18") which provides
a brightness level exceeding a brightness level of
said high light emission state (18).

2. Display device (6’) according to claim 1, wherein said
display pixels (3’) comprise selection means (S1, S2)
arranged to receive said sparkling signal and said
display controller (10) is arranged to control said
drive elements (T1, T2) via said selection means (S1,
S2) by said sparkling signal in order to select both
said first drive element (T1) and said second drive
element (T2) to obtain said sparkling light emission
state (18").

3. Display device (6) according to claim 1, wherein said
first drive element (T1) is connected to a first power
line (15) for driving said light emitting elements (LED)
in a first drive range (17), providing said low light
emission state, and said second drive element (T2)
is connected to a second power line (15’) for driving
said light emitting element (LED) in a second drive
range (18), providing said high light emission state.

4. Display device (6) according to claim 3, wherein said
display pixels (3) comprise selection means (S1, S2)
arranged for receiving said sparkling signal and se-
lecting said second drive element (T2) and said dis-
play controller (10) is arranged to increase the power
of said second power line (15’) to modify said second
drive range (18), providing said high light emission
state, to said sparkling light emission state (18’).

5. Display device (6) according to claim 1, wherein said
first drive element (T1) is adapted to drive said light
emitting element (LED) in a first drive range (17) and
said second drive element (T2) is adapted to drive
said light emitting elements (LED) in a second drive
range (18) in accordance with said analogue data
signal and said display controller (10) is adapted to
redistribute said analogue data signal over said first
drive range (17; 17a) and said second drive range
(18’ ; 18a’) for said one or more display pixels (3)
having said high light emission state when said spar-
kling signal is output.

6. Display device (6’) according to claim 1, wherein said
display controller (10) is adapted to transfer a part
of said analogue data signal intended for said second
drive element (T2) to said first drive element (T1)
when outputting said sparkling signal and said first

drive element (T1) is adapted to process said part
of said analogue data signal.

7. Display device (6; 6’) according to claim 1, wherein
said drive elements (T1, T2) comprise transistors
having different transistor characteristics, such as
transistor channel dimensions (W1 ; W2) and/or
threshold voltages (VT) and/or carrier mobilities (P).

8. Display device (6; 6’) according to claim 1, wherein
said light emitting elements (LED) are light emitting
diodes.

9. Electric device (1) comprising a display device (6;
6’) according to any one of the claims 1-8.

10. Method of driving a display device (6; 6’) having a
display controller (10) and a display (2) with a plu-
rality of display pixels (3; 3’) with light emitting ele-
ments (LED) and at least a first drive element (T1)
and a second drive element (T2) for driving said light
emitting elements (LED) in accordance with an an-
alogue data signal, comprising at least one frame
having an overall light emission state in a range from
a low to a high overall light emission states of said
display (2), each of said display pixels having a high
light emission state (18) or a low light emission state
(17), comprising the steps of:

sensing said analogue data signal to evaluate
the overall light emission state of said at least
one frame, wherein a frame with a sensed low
overall light emission state has an average
brightness which is below a pre-defined thresh-
old;
generating at least one sparkling signal for one
or more display pixels (3; 3’) having said high
light emission state (18) which provides a bright-
ness level exceeding a brightness level of said
sensed low overall light emission state of said
frame, such that said first drive element (T1) and
said second drive element (T2) are individually
controlled by said sparkling signal to drive said
one or more display pixels (3; 3’) having said
high light emission state (i8) by at least one of
said drive elements (T1, T2) in a sparkling light
emission state (18’ ; 18") which provides a
brightness level exceeding a brightness level of
said high light emission state (18).

11. Computer program for driving a display device (6;
6’), wherein said computer program at least compris-
es code-portions for executing the method of claim
10.
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Patentansprüche

1. Displayvorrichtung (6; 6’), umfassend:

- einem Display (2) mit mehreren Displaypixeln
(3; 3’) mit Lichtemissionselementen (LED) und
wenigstens einem ersten Treiberelement (T1)
und einem zweiten Treiberelement (T2) zum An-
steuern der Lichtemissionselemente (LED) ent-
sprechend einem Analogdatensignal mit wenig-
stens einem Frame, der einen Gesamtlichtemis-
sionszustand hat, in einem Bereich von einem
niedrigen zu einem hohen Gesamtlichtemissi-
onszustand des Displays (2), und
- einem Displaycontroller (10) mit einem Daten-
eingang (9) für das Analogdatensignal, einer
Sensoreinheit (16) zur Auswertung des Ge-
samtlichtemissionszustandes des wenigstens
einen Frames, und einem Ausgang (13),

wobei jedes der Displaypixel einen hohen Lichtemis-
sionszustand (18) oder einen niedrigen Lichtemissi-
onszustand (17) hat, und ein Frame mit einem er-
fassten niedrigen Gesamtlichtemissionszustand ei-
ne mittlere Helligkeit hat, die unter einem vordefi-
nierten Schwellenwert liegt, wobei der Ausgang (13)
wenigstens ein Sparkling-Signal für ein oder mehre-
re Displaypixel (3; 3’) mit dem hohen Lichtemissi-
onszustand (18) erzeugt, der einen Helligkeitspegel
erzeugt, der einen Helligkeitspegel des erfassten
niedrigen Gesamtlichtemissionszustands des Fra-
mes überschreitet, und
wobei der Displaycontroller (10) so ausgebildet ist,
dass er das erste Treiberelement (T1) und das zwei-
te Treiberelement (T2) durch das Sparkling-Signal
derart individuell steuert, dass das eine Displaypixel
bzw. mehrere Displaypixel (3; 3’), die den hohen
Lichtemissionszustand haben, von wenigstens ei-
nem der Treiberelemente (T1, T2) in einen Spark-
ling-Lichtemissionszustand (18’; 18") gesteuert wer-
den, der einen Helligkeitspegel bewirkt, der einen
Helligkeitspegel des hohen Lichtemissionszustands
(18) überschreitet.

2. Displayvorrichtung (6’) nach Anspruch 1, bei der die
Displaypixel (3’) Wähleinrichtungen (S1, S2) umfas-
sen, die zum Empfang des Sparkling-Signals aus-
gebildet sind, und der Displaycontroller (10) zur
Steuerung der Treiberelemente (T1, T2) über die
Wähleinrichtungen (S1, S2) durch das Sparkling-Si-
gnal ausgebildet ist, um das erste Treiberelement
(T1) und das zweite Treiberelement (T2) auszuwäh-
len, um den Sparkling-Lichtemissionszustand (18")
zu erhalten.

3. Displayvorrichtung (6) nach Anspruch 1, bei der das
erste Treiberelement (T1) an eine erste Spannungs-
leitung (15) angeschlossen ist, um das Lichtemissi-

onselement (LED) in einen ersten Ansteuerbereich
(17) zu steuern, der den niedrigen Lichtemissions-
zustand erzeugt, und das zweite Treiberelement
(T2) an eine zweite Spannungsleitung (15’) ange-
schlossen ist, um das Lichtemissionselement (LED)
in einen zweiten Ansteuerbereich (18) zu steuern,
der einen hohen Lichtemissionszustand bewirkt.

4. Displayvorrichtung (6) nach Anspruch 3, bei der die
Displaypixel (3) Wähleinrichtungen (S1, S2) umfas-
send, die so ausgebildet sind, dass sie das Spark-
ling-Signal empfangen und das zweite Treiberele-
ment (T2) auswählen, und der Displaycontroller (10)
so ausgebildet ist, dass er die Spannung der zweiten
Spannungsleitung (15’) erhöht, um den zweiten An-
steuerbereich (18), der den hohen Lichtemissions-
zustand erzeugt, in den Sparkling-Lichtemissions-
zustand (18’) zu modifizieren.

5. Displayvorrichtung (6) nach Anspruch 1, bei der das
erste Treiberelement (T1) das Lichtemissionsele-
ment (LED) in einen ersten Ansteuerbereich (17)
steuern kann, und das zweite Treiberelement (T2)
die Lichtemissionselemente (LED) in einen zweiten
Ansteuerbereich (18) entsprechend dem Analogda-
tensignal steuern kann, und der Displaycontroller
(10) das Analogdatensignal wieder über den ersten
Ansteuerbereich (17; 17a) und den zweiten Ansteu-
erbereich (18’ ; 18a’) für das eine Displaypixel oder
mehrere Displaypixel (3) verteilen kann, die den ho-
hen Lichtemissionszustand haben, wenn das Spar-
kling-Signal ausgegeben wird.

6. Displayvorrichtung (6’) nach Anspruch 1, wobei der
Displaycontroller (10) einen Teil des Analogdatensi-
gnals, das für das zweite Treiberelement (T2) be-
stimmt ist, zum ersten Treiberelement (T1) übertra-
gen kann, wenn das Sparkling-Signal ausgegeben
wird, und das erste Treiberelement (T1) den Teil des
Analogdatensignals verarbeiten kann.

7. Displayvorrichtung (6; 6’) nach Anspruch 1, wobei
die Treiberelemente (T1, T2) Transistoren umfas-
send, die unterschiedliche Transistorcharakteristika
haben, wie Transistorkanalabmessungen (W1; W2)
und/oder Schwellenwertspannungen (VT) und/oder
Ladungsträgermobilitäten (p).

8. Displayvorrichtung (6; 6’) nach Anspruch 1, bei der
die Lichtemissionselemente (LED) Lichtemissions-
dioden sind.

9. Elektrisches Gerät (1) mit einer Displayvorrichtung
(6; 6’) nach einem der Ansprüche 1-8.

10. Verfahren zum Ansteuern einer Displayvorrichtung
(6; 6’) mit einem Displaycontroller (10) und einem
Display (2) mit mehreren Displaypixeln (3; 3’) mit
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Lichtemissionselementen (LED) und wenigstens ei-
nem ersten Treiberelement (T1) und einem zweiten
Treiberelement (T2) zum Ansteuern der Lichtemis-
sionselemente (LED) entsprechend einem Analog-
datensignal, umfassend wenigstens einem Frame
mit einem Gesamtlichtemissionszustand in einem
Bereich von einem niedrigen zu einem hohen Ge-
samtlichtemissionszustand des Displays (2), wobei
jedes Displaypixel einen hohen Lichtemissionszu-
stand (18) oder einen niedrigen Lichtemissionszu-
stand (17) hat, umfassend die folgenden Schritte:

- Erfassen des Analogdatensignals, um den Ge-
samtlichtemissionszustand des wenigstens ei-
nen Frame auszuwerten, wobei ein Frame mit
einem erfassten niedrigen Gesamtlichtemissi-
onszustand eine mittlere Helligkeit hat, die unter
einem vordefinierten Schwellwert liegt;
- Erzeugen wenigstens eines Sparkling-Signals
für ein oder mehrere Displaypixel (3; 3’) mit ei-
nem hohen Lichtemissionszustand (18), der ei-
nen hohen Helligkeitspegel erzeugt, der einen
Helligkeitspegel des erfassten niedrigen Ge-
samtlichtemissionszustand des Frame über-
schreitet, so dass das erste Treiberelement (T1)
und das zweite Treiberelement (T2) vom Spar-
kling-Signal individuell gesteuert werden, um
ein oder mehrere Displaypixel (3; 3’), die den
hohen Lichtemissionszustand (18) haben,
durch wenigstens eines der Treiberelemente
(T1, T2) in einen Sparkling-Lichtemissionszu-
stand (18’; 18") zu steuern, der einen Helligkeits-
pegel bewirkt, der einen Helligkeitspegel des
hohen Lichtemissionszustands (18) überschrei-
tet.

11. Computerprogramm zur Ansteuerung einer Display-
vorrichtung (6; 6’), wobei das Computerprogramm
wenigstens Codeteile zur Durchführung des Verfah-
rens nach Anspruch 10 aufweist.

Revendications

1. Dispositif d’affichage (6 ; 6’) comprenant :

- un afficheur (2) comportant une pluralité de
pixels d’affichage (3 ; 3’) avec des éléments
d’émission de lumière (LED) et au moins un pre-
mier élément de commande (T1) et un deuxième
élément de commande (T2) pour commander
lesdits éléments d’émission de lumière (LED)
en fonction d’un signal de données analogique
comprenant au moins une trame ayant un état
d’émission de lumière globale dans une plage
d’un état de faible émission de lumière globale
à un état de forte émission de lumière globale
dudit afficheur (2), et

- un contrôleur d’affichage (10) comportant une
entrée de données (9) pour ledit signal de don-
nées analogique, une unité de détection (16)
adaptée pour évaluer l’état d’émission de lumiè-
re globale de ladite au moins une trame et une
sortie (13),

dans lequel chacun desdits pixels d’affichage a un
état de forte émission de lumière (18) ou un état de
faible émission de lumière (17), et une trame avec
un état de faible émission de lumière globale détec-
tée a une luminosité moyenne qui est inférieure à un
seuil prédéfini,
dans lequel ladite sortie (13) génère au moins un
signal scintillant pour un ou plusieurs pixels d’affi-
chage (3 ; 3’) ayant ledit état de forte émission de
lumière (18) qui fournit un niveau de luminosité dé-
passant un niveau de luminosité dudit état de faible
émission de lumière globale détectée de ladite tra-
me, et
dans lequel ledit contrôleur d’affichage (10) est
agencé pour commander individuellement ledit pre-
mier élément de commande (T1) et ledit deuxième
élément de commande (T2) par ledit signal scintillant
de sorte que lesdits un ou plusieurs pixels d’afficha-
ge (3 ; 3’) ayant ledit état de forte émission de lumière
soient commandés par au moins l’un desdits élé-
ments de commande (T1, T2) dans un état d’émis-
sion de lumière scintillante (18’ ; 18") qui fournit un
niveau de luminosité dépassant un niveau de lumi-
nosité dudit état de forte émission de lumière (18).

2. Dispositif d’affichage (6’) selon la revendication 1,
dans lequel lesdits pixels d’affichage (3’) compren-
nent des moyens de sélection (S1, S2) agencés pour
recevoir ledit signal scintillant et ledit contrôleur d’af-
fichage (10) est agencé pour commander lesdits élé-
ments de commande (T1, T2) par l’intermédiaire
desdits moyens de sélection (S1, S2) par ledit signal
scintillant afin de sélectionner à la fois ledit premier
élément de commande (T1) et ledit deuxième élé-
ment de commande (T2) pour obtenir ledit état
d’émission de lumière scintillante (18").

3. Dispositif d’affichage (6) selon la revendication 1,
dans lequel ledit premier élément de commande (T1)
est connecté à une première ligne de puissance (15)
pour commander lesdits éléments d’émission de lu-
mière (LED) dans une première plage de commande
(17), fournissant ledit état de faible émission de lu-
mière, et ledit deuxième élément de commande (T2)
est connecté à une deuxième ligne de puissance
(15’) pour commander ledit élément d’émission de
lumière (LED) dans une deuxième plage de com-
mande (18), fournissant ledit état de forte émission
de lumière.

4. Dispositif d’affichage (6) selon la revendication 3,
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dans lequel lesdits pixels d’affichage (3) compren-
nent des moyens de sélection (S1, S2) agencés pour
recevoir ledit signal scintillant et sélectionner ledit
deuxième élément de commande (T2) et ledit con-
trôleur d’affichage (10) est agencé pour augmenter
la puissance de ladite deuxième ligne de puissance
(15’) pour changer ladite deuxième plage de com-
mande (18), fournissant ledit état de forte émission
de lumière, en ledit état d’émission de lumière scin-
tillante (18’).

5. Dispositif d’affichage (6) selon la revendication 1,
dans lequel ledit premier élément de commande (T1)
est adapté pour commander ledit élément d’émis-
sion de lumière (LED) dans une première plage de
commande (17) et ledit deuxième élément de com-
mande (T2) est adapté pour commander lesdits élé-
ments d’émission de lumière (LED) dans une deuxiè-
me plage de commande (18) en fonction dudit signal
de données analogique et ledit contrôleur d’afficha-
ge (10) est adapté pour redistribuer ledit signal de
données analogique sur ladite première plage de
commande (17 ; 17a) et ladite deuxième plage de
commande (18’ ; 18a’) pour lesdits un ou plusieurs
pixels d’affichage (3) ayant ledit état de forte émis-
sion de lumière lorsque ledit signal scintillant est dé-
livré.

6. Dispositif d’affichage (6’) selon la revendication 1,
dans lequel ledit contrôleur d’affichage (10) est
adapté pour transférer une partie dudit signal de don-
nées analogique destiné audit deuxième élément de
commande (T2) audit premier élément de comman-
de (T1) lors de la sortie dudit signal scintillant et ledit
premier élément de commande (T1) est adapté pour
traiter ladite partie dudit signal de données analogi-
que.

7. Dispositif d’affichage (6 ; 6’) selon la revendication
1, dans lequel lesdits éléments de commande (T1,
T2) comprennent des transistors ayant différentes
caractéristiques de transistor, telles que des dimen-
sions de canal de transistor (W1 ; W2) et/ou des ten-
sions de seuil (VT) et/ou des mobilités de porteurs
(p).

8. Dispositif d’affichage (6 ; 6’) selon la revendication
1, dans lequel lesdits éléments d’émission de lumiè-
re (LED) sont des diodes électroluminescentes.

9. Dispositif électrique (1), comprenant un dispositif
d’affichage (6 ; 6’) selon l’une quelconque des re-
vendications 1 à 8.

10. Procédé de commande d’un dispositif d’affichage
(6 ; 6’) comportant un contrôleur d’affichage (10) et
un afficheur (2) avec une pluralité de pixels d’affi-
chage (3 ; 3’) avec des éléments d’émission de lu-

mière (LED) et au moins un premier élément de com-
mande (T1) et un deuxième élément de commande
(T2) pour commander lesdits éléments d’émission
de lumière (LED) en fonction d’un signal de données
analogique, comprenant au moins une trame ayant
un état d’émission de lumière globale dans une plage
d’un état de faible émission de lumière globale à un
état de forte émission de lumière globale dudit affi-
cheur (2), chacun desdits pixels d’affichage ayant
un état de forte émission de lumière (18) ou un état
de faible émission de lumière (17), comprenant les
étapes consistant à :

détecter ledit signal de données analogique
pour évaluer l’état d’émission de lumière globale
de ladite au moins une trame, dans lequel une
trame avec un état de faible émission de lumière
globale détectée a une luminosité moyenne qui
est inférieure à un seuil prédéfini,
générer au moins un signal scintillant pour un
ou plusieurs pixels d’affichage (3 ; 3’) ayant ledit
état de forte émission de lumière (18) qui fournit
un niveau de luminosité dépassant un niveau
de luminosité dudit état de faible émission de
lumière globale détectée de ladite trame, de sor-
te que ledit premier élément de commande (T1)
et ledit deuxième élément de commande (T2)
soient commandés individuellement par ledit si-
gnal scintillant pour commander lesdits un ou
plusieurs pixels d’affichage (3 ; 3’) ayant ledit
état de forte émission de lumière (18) par au
moins l’un desdits éléments de commande (T1,
T2) dans un état d’émission de lumière scin-
tillante (18’ ; 18") qui fournit un niveau de lumi-
nosité dépassant un niveau de luminosité dudit
état de forte émission de lumière (18).

11. Programme informatique pour commander un dis-
positif d’affichage (6 ; 6’), dans lequel ledit program-
me informatique comprend au moins des parties de
code pour exécuter le procédé de la revendication
10.

15 16 



EP 1 614 092 B1

10



EP 1 614 092 B1

11



EP 1 614 092 B1

12



EP 1 614 092 B1

13



EP 1 614 092 B1

14



EP 1 614 092 B1

15



EP 1 614 092 B1

16



EP 1 614 092 B1

17



EP 1 614 092 B1

18



EP 1 614 092 B1

19



EP 1 614 092 B1

20



EP 1 614 092 B1

21

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 6501448 B [0003]
• US 20020195964 A [0004]

• WO 2004051617 A [0017]



专利名称(译) 具有闪光效果的显示装置及其驱动方法

公开(公告)号 EP1614092B1 公开(公告)日 2009-08-05

申请号 EP2004722607 申请日 2004-03-23

[标]申请(专利权)人(译) 皇家飞利浦电子股份有限公司

申请(专利权)人(译) 皇家飞利浦电子N.V.

当前申请(专利权)人(译) TPO DISPLAYS CORP.

[标]发明人 GIRALDO ANDREA C O PHILIPS INT PROPERTY & STDS
JOHNSON MARK T C O PHILIPS INT PROPERTY & STDS
FISH DAVID A C O PHILIPS INT PROPERTY & STDS

发明人 GIRALDO, ANDREA, C/O PHILIPS INT PROPERTY & STDS
JOHNSON, MARK, T. C/O PHILIPS INT PROPERTY & STDS
FISH, DAVID, A., C/O PHILIPS INT PROPERTY & STDS

IPC分类号 G09G3/32

CPC分类号 G09G3/32 G09G2300/0809 G09G2300/0852 G09G2310/0262 G09G2320/0626 G09G2360/16

优先权 2003007476 2003-04-01 GB

其他公开文献 EP1614092A1

外部链接 Espacenet

摘要(译)

显示装置技术领域本发明涉及一种显示装置（6; 6&#39;），其包括显示
器（2），所述显示器（2）具有多个显示像素（3; 3&#39;），所述显示
像素具有发光元件（LED）和至少第一驱动元件（T1）和第二驱动元件
（T2），用于根据模拟数据信号驱动所述发光元件（LED），表示所述
显示器（2）的从低到高的整体发光状态范围内的至少一个帧。显示装置
（6; 6&#39;）还包括：显示控制器（10），具有用于模拟数据信号的数
据输入（9）;感测单元（16），适于评估所述帧的整体发光状态和输出
（13）用于为一个或多个显示像素（3; 3&#39;）产生至少一个闪烁信
号，所述显示像素具有超过所述帧的感测的低总发光状态的高发光状态
（18）。显示控制器（10）布置成通过所述闪烁信号单独控制所述第一
驱动元件（T1）和所述第二驱动元件（T2），使得所述一个或多个显示
像素（3; 3&#39;）具有所述高发光状态由超过所述高发光状态（18）的
闪烁发光状态（18&#39;; 18“）中的至少一个所述驱动元件（T1，T2）
驱动。
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