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(54) Device and method for compensating the degradation of the light output of a plasma display
panel

(57) A device for compensating a degradation of a
light output of a cell of a plasma display which occurs
during the operation of the plasma display. The device
for compensating comprises means for providing and
storing data concerning brightness and duration of said
brightness of at least one cell of the plasma display over
a specified time period. Furthermore the device for com-
pensating comprises means for providing a compensa-
tion value for the at least one cell of the plasma display

for compensating the degradation of the light output of
the at least one cell based on the stored data of the at
least one cell to ensure that the brightness of the cell
corresponds approximately to a brightness of a cell with
a non-degraded light output. In accordance with the
present invention there is provided a device and a meth-
od that increases the operating lifetime of a plasma dis-
play and reduces the occurrence of the burn-in effects
in an flexible way.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention generally relates to computer
displays and public displays, and in particular to a device
and method for compensating the degradation of a light
output of a plasma display panel.

2. Description of the Related Art

[0002] Displays are an important but expensive part
of the interface between man and machine. Therefore,
one of the most significant expressions of the digital age
are the omnipresent displays showing data, information
and pictures. These displays are used for wrist watches,
calculators and laptops but also more and more as pub-
lic displays. This new generation of flat panel displays
can be found at many places like presentation rooms,
show rooms, mini theatres and in the public. They are
used at work or at school for video conferencing or pres-
entations, in public or company facilities as information
displays or at airports, train and bus stations for depar-
ture and arrival information. Many other applications
emerge now as the displays become more reliable and
stable in quality.
[0003] All modern displays are based on a conversion
of electrical signals in optical signals. For a business ap-
plication the electro-optical properties for display have
to fit to the application conditions. According to their
physical properties displays are divided into active and
passive displays. Active displays, e.g. cathode ray tube,
light emitting diode displays, vacuum fluorescence dis-
plays and plasma displays are emitting light to create
the image. Passive displays, e.g., liquid crystal displays
do not create the emitted light but use the ambient light.
[0004] Active displays use phosphors for generating
visible light, either by exiting with electrones (CRT, VFD,
FED), or UV light (plasma display) or fast charged car-
riers (electro luminescence display).
[0005] As shown in FIG. 1 colored plasma display
panels have a simple construction, basically consisting
of two thin sheets of glass separated by a few hundred
microns, the front glass substrate 110 and the rear glass
substrate 120. The space between the sheets of glass
is filled with cells 130 containing a rare gas (xenon, neon
etc.). Each cell is coated on the bottom and at the sur-
face of the barrier rib 140 with a different color of phos-
phor in red, green or blue. Electrodes (150, 160 and 170)
can be found at the top and bottom of each sheet of
glass or substrate. In ordinary fluorescent slides, volt-
age is supplied to the electrodes, resulting in an electri-
cal discharge 180. This creates an ultraviolet emission,
which emits fluorescent materials that coat the inside of
the bulb.
[0006] In the color plasma display panel (PDP) volt-

age is supplied to selected cells depending on the image
and the red, green and blue phosphor combine to create
the colors in the images displayed. As shown in FIG. 2
therefore three cells, one red, one green and one blue
are combined to form one pixel.
[0007] Referring back to FIG. 1 to create the red,
green or blue light in the cells first a voltage is supplied
to the scan electrode 170 and the sustain electrode 160,
effecting a preparatory, or "priming" electrical discharge.
Then voltage is supplied to the scan electrode 170 and
the data electrode 150 of the cell to which data is to be
written, resulting in a discharge. This in turn creates a
wall charge on the dielectric layer of the addressed cell.
In a third step, voltage is applied again to the scan elec-
trode 170 and the sustain electrode 160, generating a
discharge which is emitting ultraviolet rays. If an AC volt-
age is continuously applied, the process occurs repeat-
edly, resulting in the emission of light for displaying an
image. Finally, in order to neutralize the wall charge in
the cell in preparation for the next screen update, a lower
voltage is supplied to the scan electrode and the sustain
electrode, resulting in a low level discharge.
[0008] One important aspect for public or information
displays is the size as especially large color displays are
ideally suited for information display systems in airports,
railway stations and convention centers. The currently
available 42 inches to 61 inches color plasma displays
combine the advantage of low depth and weight with a
viewing angle of more than 160°. Although CRT and
TFT may be used as public displays, presently, the only
flat display technology for business applications with a
large diagonal measurement is the plasma technology.
Its basic principle uses the plasma effect for light gen-
eration as described above.
[0009] In general, an information display is a display
device with an integrated PC. The controller may be a
computer with network and graphics abilities. An em-
bedded display controller allows the integration into al-
ready existing FIDS networks. Special versions with in-
tegrated PC are already available. They are offering an
integrated PC platform based on an Intel Pentium 3
processor. Additionally several free PCI or ISA slots al-
low the integration of network or ISDN cards, hardware
MPEG 2 decoders and any other cards that are suited
for the application. Furthermore, these modern displays
include a processor, a Random Access Memory, a
graphic card or a graphic controller, interfaces like
RS232, RS485, USP or parallel interfaces and interfac-
es for mouse and keyboards, hard disks or other system
components. Furthermore, they include a power supply,
climate control circuit, a TV cable tuner, audio amplifiers
and integrate loud speakers or have interfaces for ex-
ternal loudspeakers.
[0010] In this way, such a high performance PC plat-
form provides all necessary functions for state of the art
advertising or multimedia presentations including live
video sequences and high resolution graphics. All PC
based operating systems and application programs can
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be implemented and make the unit into an intelligent dis-
play terminal.
[0011] There are also offered information displays
based on a controller system. The controller system in-
cludes an integrated graphic engine board which pro-
vides not only the local intelligence but also the control
of key display functions from a central server in the net-
work. The graphic engine board controls the picture per-
formance to minimize a jitter or a phase or scaling error.
A gamma correction circuitry ensures true color display
of graphics or videos. An integrated hardware watchdog
monitors the controller function and automatically re-
boots the unit in case of system shutdown or fault. The
optional hardware MPEG 2 video audio decoder allows
programmable propping and positioning of full motion
video and graphics overlay.
[0012] The embedded controller types provide a sig-
nal and a control interface to the specific display sub-
system used. The created pages are saved in a video
memory. It is read out with the pixel clock and trans-
ferred to the display. The control interface can be an l2C
or a control bit interface. The displayed image on the
screen can be seen as a copy of the video memory con-
tent.
[0013] The contrast control function on an embedded
controller is realized inside the graphics controller chip.
Contrast control varies the end level of the gamma cor-
rection color look-up table.
[0014] On internal direct digital links between the vid-
eo memory output and the display module input the vid-
eo memory is organized with the physical resolution of
the connected display. The range of resolutions range
from VGA to UXGA or 16:9 formats like the popular WV-
GA with 848 X 480 picture elements. FIG. 2 shows sche-
matically such a display. Another resolution method is
ALIS (alternate lighting of surfaces method) that alter-
nately displays odd and even lines at high speeds. This
technology makes it possible to create high resolution
images using about the same number of electrodes as
used in conventional VGA technology. ALIS technology
provides a pixel resolution of 1024 X1024 compared
with WXGA displays providing 768 X 1365 .
[0015] Furthermore, an optional touch screen system
offers an excellent large screen man-machine interface
for any point of information application. All these termi-
nals are built for 24 hour operation in professional ap-
plications and uses high grade industrial components.
[0016] Due to their network capabilities a system in-
tegrator can configure the displays according to special
requirements. In most of the applications the information
displays are connected as remote displays with a net-
work connection to a server. The operating system of
the application's specific software installed on the em-
bedded controller, communicates with the server and
builds pages with the commands coming via the net-
work. Specific software allows the complete control of
most of the display alignment and control functions.
[0017] Their technology makes the color plasma dis-

plays immune against magnetic interference and hence
suitable for installation near railways, industrial applica-
tions with high electric energy and even for mobile use
without the need of additional shielding. The normal lin-
earity, geometry, conversion and focussing problems
well known to users of conventional CRTs monitors sim-
ply do not exist, there is a uniform clarity to the digital
operation of the color plasma displays where each cell
is addressed individually.
[0018] The color depth of video memories varies de-
pending on quality requirements and displayable num-
bers of colors between 4 and 10 bits per primary color
red (R), green (G) and blue (B). For example, 8 bits per
color is equivalent to 256 shades of each color resulting
in 16.7 million colors.
[0019] The contrast control of a display varies the gain
of the video input signal. It can vary from 0% to 100%.
The full set of contrast control uses the maximum dy-
namic range of the connected display.
[0020] As mentioned above, the walls of the cells are
coated with phosphors for converting the UV rays invis-
ible light. On the one hand phosphors must have a high
quantum efficiency, that means that the absorbed UV
light is transformed in maximum possible amount of vis-
ible light. And on the other hand, the phosphors may not
luminescence longer than 10 milliseconds, otherwise a
picture refresh rate of 100 Hz would be influenced by
the luminescence. As mentioned above, the cells are
filled with rare gases or a mixture of rare gases where
generally a mixture of neon and xenon with a 3 to 5%
ratio of xenon is used. This neon xenon plasma emits
radiation in the range of 140 to 190 nm. As suitable
phosphors for PDPs are used Y(V,P)O4:Eu or (Y,Gd)
BO3:Eu for red color, Zn2SiO4:Mn for the color green
and BaMgAl10O17:Eu for the color blue. The blue phos-
phor BaMgAl10O17:Eu has a lower stability under VUV
light as the red and green phosphors. Therefore, during
the operation time the blue colors of the plasma display
will fade out and the original white of the display will shift
to a yellow. This degradation of the blue phosphor is
caused by oxidation of the activators Eu2+ to Eu3+. The
use of different phosphors may improve the stability but
on the other hand the luminescence will be prolonged,
which influences the refresh rate of the display.
[0021] The phosphor elements in a plasma display do
not radiate their colored light at a constant amplitude
during their life span. The intensity degrade is high dur-
ing the first few of hours. After that period of time the
curve is more horizontal, but still lowering during the
course of the remainder of its lifetime. Due to the rapid
changes in brightness at the very beginning it is neces-
sary to let the display undergo "pre-burn-in" period. This
is usually a couple of days the usual lifetime of a com-
mercial plasma display is about 10 000 hours. After that
period the brightness of the display will be much lower
and, in the case of static images, certain areas will be
less or more bright. These are so-called "burned-in-
mark areas".

3 4



EP 1 394 763 A1

4

5

10

15

20

25

30

35

40

45

50

55

[0022] Therefore it is necessary to develop a special
PDP driving mechanism to increase the operating life-
time and reduce occurrence of so-called burn-in affects.
As mentioned above, PDPs are based on phosphors
like cathode ray tube base monitors. Red, green and
blue phosphors are exited by UV light to generate color-
ed light. The light output of the phosphors degrades over
time resulting in lower brightness over the lifetime of the
product. For moving pictures and typical video sequenc-
es, all colors and all areas of the screen are stressed
and worn out evenly so it is almost impossible to notice
the reduction in brightness. In airport applications how-
ever, where the image displayed is often static (e.g. air-
line logo) the screen is not stressed equally. This leads
to an uneven brightness degradation, which results in
the burn-in of the image on the screen. For example, if
a blue circle is displayed continuously in the center of
the screen, only the blue phosphor would be worn out
in this area. If after some time it tries to display a full
white picture, the area of the blue circle would appear
quite yellow. This is because the red and green, which
are not worn at all, will make a greater contribution than
that of the worn out blue with the result been yellowish.
This phenomenon is well known and can of course be
reduced by careful use of the display and using simple
tricks such as screen savers, inverse colors and moving
the images where possible. However, a lot of applica-
tions do not allow temporary removal of the usable in-
formation or to change the standard colors of a logo.
[0023] Another way of burn-in reduction is an orbiter
function that slowly, but imperceptibly, moves the image
over a number of pixels. This amount of pixels must be
small (smaller than 10 pixels) to maintain as much usa-
ble display area as possible. As a consequence, this
system will not be effective when large areas of the dis-
play (e.g., big airline logo) are being used. It will only
result in smoother transitions from the burned-in area to
the non burned-in area.
[0024] Moreover, the intensity degrade is high during
the first 10th of hours. After that period of time, the curve
is more horizontal, but still lowering during the course of
the remainder of its lifetime. Due to the rapid changes
in brightness at the very beginning it is necessary to let
the display undergo a "pre-burn-in" period. This is usu-
ally a couple of days.
[0025] The useful lifetime of a commercial plasma dis-
play is about 10 000 hours. After that period the bright-
ness of the display will be much lower and, in the case
of static images, certain areas will be less or more bright.
[0026] US 5821917 discloses a system and method
to compensate for the effects of aging of the phosphors
and faceplate upon color accuracy in a cathode ray tube
wherein beam current measurements are made upon
individual cathodes of a cathode ray tube to sample the
individual beam currents at periodic intervals. The sum
totals of the individual beam current measurements are
then stored in a non-volatile memory and correction fac-
tors are calculated for both luminous efficiency degra-

dation and deviations in hue, based on the stored sum
total beam current measurement.
[0027] Due to rationalization and the need for infor-
mation there is a big demand for public displays provid-
ing the necessary quality in color stability and offering
the possibilities for a flexible administration. Moreover,
due to this claimed flexibility there is a need to reduce
the occurrence of burn-in effects in a way that also al-
lows the multifunctional use of these displays.

SUMMARY OF THE INVENTION

[0028] An improved device and method for compen-
sating a degradation of a light output of a cell of a plasma
display panel which occurs during the operation of the
plasma display, is provided that may allow to compen-
sate the effects of aging of the phosphors upon color
accuracy in plasma display panels.
[0029] In one embodiment, a device for compensating
a degradation of a light output of a cell of a plasma dis-
play which occurs during the operation of the plasma
display is provided. The device comprises means for
providing and storing data concerning brightness and
duration of that brightness of at least one cell of the plas-
ma display over a specified time period. Furthermore,
the device comprises means for providing a compensa-
tion value for the at least one cell of the plasma display
for compensating the degradation of the light output of
the at least one cell based on the stored data of the at
least one cell to ensure that the brightness of the cell
corresponds approximately to a brightness of a cell with
a non-degraded light output.
[0030] In a preferred embodiment, a device for com-
pensating a degradation of a light output of a cell of a
plasma display which occurs during the operation of the
plasma display is provided. The device comprises
means for providing and storing data concerning bright-
ness and duration of that brightness of cells of the plas-
ma display over a specified time period. Furthermore,
the device comprises means for providing a compensa-
tion value for the cells of the plasma display for compen-
sating the degradation of the light output of the cells
based on the stored data of the cells to ensure that the
brightness of the cell corresponds approximately to a
brightness of cells with a non-degraded light output. The
device further comprises a graphics controller adapted
for generating a video signal for displaying pictures on
the plasma display and wherein the means for providing
a compensation value further comprises a programma-
ble signal processing device comprising a compensa-
tion frame buffer for storing the compensation value for
the at least one cell of the plasma display. The means
for providing a compensation value further comprises a
high speed multiplication unit for correcting video sig-
nals using the compensation value of the at least one
cell and a buffer for storing the results of the high speed
multiplication. The high speed multiplication unit is con-
nected to the graphics controller for receiving video sig-
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nals generated by the graphics controller and to the pro-
grammable signal processing device for receiving the
compensation values. Furthermore, the means for pro-
viding and storing data are providing and storing data
for each single cell of the plasma display. Additionally,
the programmable signal processing device provides
compensation values for each single cell of the plasma
display based on the stored data of each single cell re-
garding the degradation of different phosphors used in
the different cell types and stores the compensation val-
ues for each single cell in the compensation frame buffer
at every refresh cycle the plasma displays operated
with. Initial values for the compensation values of the
cells are stored in the compensation frame buffer so that
an initial maximum adjustable brightness of the cells is
limited to a specific percentage of a maximum allowable
brightness of the cells. Additionally, the programmable
signal processing device further comprises a configura-
tion unit with an interface for inputting data for changing
the compensation value of the at least one cell in the
compensation frame buffer.
[0031] In second preferred embodiment, a device for
compensating a degradation of a light output of a cell of
a plasma display which occurs during the operation of
the plasma display is provided. The device comprises
means for providing and storing data concerning bright-
ness and duration of that brightness of at least one cell
of the plasma display over a specified time period. Fur-
thermore, the device comprises means for providing a
compensation value for the cells of the plasma display
for compensating the degradation of the light output of
the cells based on the stored data of the cells to ensure
that the brightness of the cells corresponds approxi-
mately to a brightness of cells with a non-degraded light
output. The device for compensating a degradation of a
light output further comprises a graphics controller
adapted for generating a video signal for displaying pic-
tures on the plasma display and wherein the means for
providing a compensation value further comprises a
programmable signal processing device with a compen-
sation frame buffer for storing the compensation values
for the cells of the plasma display. The programmable
signal processing device is connected to the graphics
controller for receiving the video signals and is correct-
ing the video signals using the compensation values of
the cells. The compensation frame buffer is a Flash
Memory, a Random Access Memory or a Hard Disk. The
device for compensating a degradation of the light out-
put includes the interface which is connected to the pro-
grammable signal processing device and the program-
mable signal processing device is configurable while the
interface over a computer network or a telecommunica-
tion network. Additionally, the programmable signal
processing device further comprises a configuration unit
with an interface for inputting data for changing the com-
pensation value of the at least one cell in the compen-
sation frame buffer. The programmable signal process-
ing device provides compensation values for each sin-

gle cell of the plasma display based on the stored data
regarding the degradation of different phosphors used
in different cell types and stores the compensation val-
ues for each single cell in the compensation frame buff-
er. The means for providing and storing data providing
and storing data for each single cell of the plasma detail.
Furthermore, the means for providing and storing data
are providing and storing data at every refresh cycle the
plasma display is operated with. Additionally the pro-
grammable signal processing device provides compen-
sation values at every refresh cycle the plasma display
is operated with.
[0032] In a third preferred embodiment there is pro-
vided a calibration system for calibrating a compensa-
tion value for the cells of the plasma display to compen-
sate the degradation of the light output of the cells, which
comprises the device for compensating a degradation
of a light output according to the first and second em-
bodiment. The calibration system further comprises an
electronic camera for taking screen images of the plas-
ma display for measuring brightness of at least one cell
of the plasma display and a PC or a laptop connected
to the electronic camera and the configuration unit of the
device for compensating a degradation of a light output.
The programmable signal processing device further
comprises the configuration unit with an interface for in-
putting data for changing the compensation value of the
at least one cell of the compensation frame buffer. The
electronic camera is transmitting data of the taken
screen images to the electronic device. The electronic
device is transforming the transmitted data to the com-
pensation values for the at least one cell of the plasma
display and is transmitting the compensation values to
the configuration unit to change the compensation value
of the at least one cell in the compensation frame buffer.
[0033] Furthermore, another embodiment is provided
a method for compensating a degradation of a light out-
put of a cell of a plasma display which occurs during the
operation of the plasma display, comprising the steps of
providing and storing data concerning brightness and
duration of that brightness of at least one cell of the plas-
ma display over a specified time period and providing a
compensation value for the at least one cell of the plas-
ma display for compensating the degradation of the light
output of the at least one cell based on the stored data
of the at least one cell to ensure that the brightness of
the cell corresponds approximately to a brightness of a
cell with a non-degraded light output.
[0034] In accordance with the present invention there
is provided a device and a method that increases the
operating lifetime of a plasma display and reduces the
occurrence of the burn-in effects in an flexible way. It is
suitable for both kinds of displays either showing static
or dynamic pictures. The device and method is usable
for different kinds of displays as it is configurable and
offers to be administrated via computer network. Fur-
thermore, it offers the advantage that it can be integrat-
ed in already existing displays. Using the calibration sys-
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tem in accordance with the present invention a time and
cost saving device and method is offered for adjusting
the brightness of each cell of a display whenever it is
need.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The accompanying drawings are incorporated
into and form a part of the specification for the purpose
of explaining the principles of the invention. The draw-
ings are not to be construed as limiting the invention to
only the illustrated and described examples of how the
invention can be made and used. Further features and
advantages will become apparent from the following
and more particular description of the invention, as illus-
trated in the accompanying drawings, wherein:

FIG. 1 is showing a schematical diagram illustrating
the structure of a cell of a plasma display;

FIG. 2 is showing a schematical diagram illustrating
the set-up of a plasma display;

FIG. 3 is showing a schematical diagram of a first
preferred embodiment of the present inven-
tion;

FIG. 4 is showing a diagram displaying the bright-
ness over time of plasma displays without a
device for compensating a degradation of a
light output of the cells of the plasma display
comparing with plasma displays including a
preferred embodiment of the present inven-
tion.

FIG. 5 is showing a schematical diagram illustrating
the application of another preferred embodi-
ment of the present invention;

FIG. 6 is showing a schematical diagram illustrating
a preferred embodiment of the calibration sys-
tem in accordance with the present invention;

FIG. 7 is showing another schematical diagram illus-
trating a preferred embodiment of the calibra-
tion system in accordance with the present in-
vention;

DETAILED DESCRIPTION OF THE INVENTION

[0036] The illustrative embodiment of the present in-
vention will be described within reference to the figure
drawings.
[0037] FIG. 3 illustrates in a schematical diagram the
device for compensating a degradation of a light output
of a cell for plasma display according to a first preferred
embodiment of the present invention. The compensat-
ing device has a unit 310 for providing and storing data

concerning brightness and duration of the brightness of
cells of a plasma display. The unit 310 for providing and
storing data is capable of providing the brightness and
duration data in accordance to a specific time period.
For this the unit collects data for each cell of the plasma
display how long and how intensively the cell was acti-
vated. The data unit 310 is connected to a compensation
unit 320, which is providing a compensation value for
the cells of the plasma display.
[0038] The compensation unit 320 is providing com-
pensation values for compensating the degradation of
the light output of the cells of the plasma display based
on the stored data of the cells to ensure that the bright-
ness of the cell corresponds approximately to a bright-
ness of a cell of the plasma display with a non-degraded
light output. Preferably, the compensation unit 320 com-
prises a programmable signal processing device with a
compensation frame buffer 340 for storing the compen-
sation values. Furthermore, the compensating device
300 includes a graphic controller which is generating
video signals for displaying pictures on a display prefer-
ably on a plasma display. Additionally, the compensating
device 300 includes a high speed multiplication unit 350
for correcting video signals using the compensation val-
ue provided by the compensation unit 320. For this the
high speed multiplication unit 350 is connected to the
graphics controller and to the compensation unit 320.
Results of the high speed multiplication are transmitted
to a buffer 360 for providing the compensated video sig-
nals to a display preferably plasma display. For synchro-
nizing the video signals generated in the graphics con-
troller and compensation values provided by the com-
pensation unit 320 the data unit 310 and unit compen-
sation 320 are connected to the graphics controller for
synchronizing the processing cycles. For receiving dig-
ital signals of pictures to be displayed on the display the
graphics controller 330 and the data unit 310 and the
compensation unit 320 have an interface to be connect-
ed to a computer bus system or a computer network or
a telecommunication network. Preferably, these units
comprise a PCI slave interface.
[0039] As shown in FIG. 3 in an alternative of the pre-
ferred embodiment of the present invention the data unit
310 and the compensation unit 320 are integrated in a
field programmable gate array (FPGA). This is a pro-
grammable hardware block which includes also the PCI
slave interface and additional registers for horizontal
and vertical resolution programming. It further compris-
es a glue logic for reading and writing the compensation
values in the compensation frame buffer 340. The read
out of the compensation values of the compensation
buffer and the serialization of the compensation values
is synchronized with a high speed pixel clock also in-
cluded in the FPGA. The high speed clock is synchro-
nized with the clock of the graphics controller. Preferably
the FPGA circuit is clocked with 100 MHz. Alternatively,
the clock is operated with a lower or higher frequency
in accordance with the application.

9 10



EP 1 394 763 A1

7

5

10

15

20

25

30

35

40

45

50

55

[0040] For the design of the FPGA circuit the color
resolution, the display resolution and the refresh rate of
the display has to be considered.
[0041] For a preferred high speed alternative all com-
ponents like graphics controller, video frame buffer, data
unit, compensation unit, compensation frame buffer,
high speed multiplication unit and buffers for the com-
pensated video signal for the display panel etc. are in-
tegrated on one printed circuit board (PCB). As output
devices for outputting the compensated video signal are
preferably used LVTTL or LVDS devices. This increases
the performance of the compensating device 300 and
reduces the number of piece parts.
[0042] Alternatively, the programmable signal
processing device on the FPGA or the FPGA itself com-
prises a serial or parallel interface or an interface to a
computer network or telecommunication network. Pref-
erably the FPGA includes a RS232 or a USB and an
Ethernet interface. Via these interfaces the FPGA or the
programmable signal processing device is configured or
updated. This interface is used to select specific opera-
tion modes of the programmable signal processing de-
vice and the FPGA functions. Via these interfaces it is
possible to adjust the clock frequency in accordance
with the application and to store or update programs in
a memory of the FPGA.
[0043] Therefore it is possible to configure the pro-
grammable signal processing device in accordance with
the application either that it determines compensation
values of the cells of the display using a look-up table
or calculating the compensation values using a specific
formula. This specific formula is changeable in accord-
ance with the display which is operated by the compen-
sating device 300.
[0044] Furthermore, the programmable signal
processing device is either configurable that only cells
of a specific area of the displays are compensated or
that all cells of the displays are compensated. Further-
more, the three different cell types (red, green and blue
or cyan, magenta and yellow), forming one pixel are
compensated regarding the degradation of the different
phosphors used in the different cell types.
[0045] Moreover, the time cycles for providing and
storing the data concerning brightness and duration of
the brightness are adjustable to a specific time period
and also the time cycle for providing the compensation
values for all cells or only for a part of the cells of the
display. It is also possible to adjust the time cycle for
providing and storing the data and providing the com-
pensation values to the refresh cycle of the display, e.
g. 100 Hz.
[0046] Via the above-mentioned network interface or
an additional configuration interface the compensation
values in the compensation frame buffer are thereby
changeable. It is configurable whether all compensation
values in the compensation frame buffer are changed
or only a specific compensation value in the compensa-
tion frame buffer.

[0047] In accordance with a preferred embodiment of
the present invention the initial value for the compensa-
tion values in the compensation frame buffer are defined
so that an initial maximum adjustable brightness of the
cells is limited to a specific percentage of a maximum
allowable brightness of the cells. Preferably, this com-
pensation value is set to a value that the initial maximum
brightness of the cells is 80% of a maximum allowable
brightness of the cells. This might be seen as a com-
mercial disadvantage, but it will certainly drastically
lengthen the display's lifetime not only concerning the
color quality. The remaining 20% can be used to com-
pensate the degradation in brightness on a cell per cell
or pixel or pixel basis. Without this margin a compensa-
tion of the degradation of the brightness is not possible.
[0048] As mentioned above the data unit 310 or alter-
natively the FPGA is continuously gathering information
of the RGB brightness and the duration of the brightness
of every cell or every pixel formed by the three different
cell types. That information is stored in a memory includ-
ed in the FPGA. A formula will calculate a compensation
value for each RGB cell of each pixel and hold this in
the compensation frame buffer. Alternatively the com-
pensation values for each RGB cell of each pixel are
provided by a look-up table. Before an update of the im-
age or part of the image is done the video signal will be
multiplied by the compensation values in the high speed
multiplication unit 350 for each pixel. The high speed
multiplication unit is capable to do this for a 24 bit or
higher video mode. Furthermore the preferred embodi-
ment is capable of compensating MPEG video for digi-
tized analogue video coming from a real time analogue
source.
[0049] As mentioned above, in the case that a blue
circle is displayed continuously in the center of a screen,
only the blue phosphor would be worn out in this area.
One tries to display a full white picture and after some
time the area of the blue circle would appear quite yellow
without compensating the degradation of the light output
of the blue cells. This is because the red and green cells
which are not as worn out at all, will make a greater con-
tribution to the brightness than the worn out blue. The
result is a yellowish color instead of a white color.
[0050] Using the preferred embodiment of the present
invention all blue cells previously showing that circle will
be compensated with a slightly higher brightness value.
Therefore it is possible to prevent a yellowish circle in
the white picture. This compensation procedure is done
as long as there is a margin in the brightness value that
can be programmed. Once 100% of the brightness sig-
nal is reached the cells are addressed with, the degra-
dation of the brightness will start to become visible.
Therefore the preferred embodiment of the present in-
vention lengthens the lifetime of displays by displaying
a perfect picture for a much longer period than in a non-
compensated display.
[0051] As already mentioned in the preferred embod-
iment, the data unit 310 is collecting the data concerning
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the brightness and the duration of the brightness for
specified cells within a specific time period. The data is
either accumulated by the data unit and then provided
to the compensation unit 320 or provided to the com-
pensation unit 320 without accumulating. For the sec-
ond alternative the compensation unit is accumulating
the data and alternatively storing the history of the data.
[0052] In a second preferred embodiment there is pro-
vided a device for compensating a degradation of a light
output of cells of a plasma display, which comprises a
data unit 310 for providing and storing data concerning
brightness and duration of the brightness of cells of a
plasma display and a compensation unit 320 for provid-
ing a compensation value for cells of a plasma display
for compensating the degradation of the light output of
the cells based on the stored data of the cells. The com-
pensating device 300 further comprises a graphics con-
troller, which is generating video signals for displaying
pictures on a display. The compensation unit 320 for
providing compensation values further comprises a pro-
grammable signal processing device with a compensa-
tion frame buffer 340 for storing the compensation val-
ues. The signal processing device is either connected
to the graphics controller for receiving signal or a com-
puter bus system to correct the video signals of the
graphics controller using the compensation values of
the cells stored in the compensation frame buffer. The
data concerning the brightness and the duration of the
brightness of the cells is preferably stored in a Flash
Memory, Random Access Memory or on a Hard Drive.
The programmable signal processing device calculates
the compensation values for cells either of a specific part
of the display or the whole display. This can be done by
a specific formula or compensation values are provided
by using a look-up table. After calculation of the com-
pensation values of a part of the cells or all cells of a
display the compensation values will be stored in the
compensation frame buffer 340. But preferably the com-
pensation values for all cells are calculated and updated
for every refresh cycle.
[0053] Preferably the graphics controller and the pro-
grammable signal processing device have an interface
to a computer bus system, a computer or a telecommu-
nication network or/and a serial and parallel interface.
Alternatively the graphics controller, the programmable
signal processing device, the compensation frame buff-
er and an additional video frame buffer for the graphics
controller are arranged on one PCB. In a preferred al-
ternative the PCB further includes processor like Pen-
tium 3, Random Access Memory, Serial RS232, Inter-
face, Parallel Interface and an Interface for a mouse and
a keyboard and a USB interface. Furthermore, this pre-
ferred alternative provides a hard disk and an Ethernet
interface and is capable of running an operations sys-
tem. Furthermore it provides a power supply for the elec-
tronic components. FIG. 6 shows in a schematic dia-
gram also a block diagram of a preferred alternative 610
of this embodiment, with the integrated components like

additional climate control etc.
[0054] In the preferred alternative the calculation of
the compensation values of the cells of the display is
done by a software module which is executed by the
processor in combination with the Random Access
Memory and the Hard Disk. It continuously gathers in-
formation of the brightness and the duration of the
brightness of every cell or pixel, which is built by the
three different cell types. Before an update of the image
or a part of the image is done, the compensation soft-
ware will correct the RGB values of the video signal with
the compensation values for each cell respective pixel.
Furthermore, the second preferred embodiment of the
present invention includes a configuration unit with an
interface for inputting data for changing the compensa-
tion values in the compensation frame buffer. This en-
sures that initial compensation values can be manually
or automatically configured in accordance with a specif-
ic application or a specific display type.
[0055] By storing and accumulating the data for the
intensity and the duration of the brightness of each cell
separately this data can be reused for calculating an im-
proved set of compensation values in the case that an
improved formula or improved look-up table is provided
for calculating the compensation values.
[0056] Preferably an initial value for the compensation
values is stored in the compensation frame buffer, so
that an initial maximum adjustable brightness of the cells
is limited to a specific percentage of a maximum allow-
able brightness of the cells. The remaining margin can
be used to compensate the degradation of the bright-
ness of the display on a pixel per pixel basis. Alterna-
tively different formulas or a look-up table are used for
calculating the compensation values of the different cell
types (red, green and blue or cyan magenta and yellow).
As mentioned above, also this preferred embodiment is
configurable so that the degradation of the brightness
of cells of a part of the display or of the whole display is
compensated. Furthermore, it is adjustable via the com-
puter network interface in which time period the data
concerning brightness and duration of the brightness
are stored and in which time period the compensation
values for the cells are calculated and updated in the
compensation frame buffer. Preferably this is done with
every refresh rate of the display, e.g. 100 Hz.
[0057] FIG. 4 illustrates a degradation of brightness
of two different information displays compared with the
information displays using a preferred embodiment of
the present invention. As it can be seen from the illus-
tration, the brightness level of the display using e.g.
ALIS technology or WVGA technology degrades with
time. Although the uncompensated screens show a
higher brightness during the beginning of their operation
time the compensated displays offer a constant bright-
ness level of the cells over a long operation time of sev-
eral thousand hours. This is necessary for offering an
adequate color quality.
[0058] FIG. 5 illustrates an alternative of the first and
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second preferred embodiment in a schematic diagram,
wherein the compensating device 300 is a stand alone
device which is addressed, configured and programmed
via a computer network or a telecommunication net-
work. For this the compensating device 300 includes an
interface to be connected to a computer network or to a
wireless telecommunication network or an ISDN- or a
DSL interface.
[0059] Furthermore, the compensating devices 300
are connected to plasma monitors 550, CRTs 560 or
LCDs 570 and are configured according to the applica-
tion via the network 520 with a computer 510 also con-
nected to the computer network or to a telecommunica-
tion network. The pictures to be displayed on the plasma
display, CRT or LCD are either provided by the computer
510, which is configuring the compensating device or
other computers (530, 540) connected to the computer
or telecommunication network which are allowed to ad-
dress the compensating device 300 via an lP address.
In that way there are displayed images, logos, photos,
animations, tables imported from a database or videos
in different formats.
[0060] As the compensating devices 300 are config-
urable via network an alternative version of the first and
second preferred embodiment offers a function that the
look-up table or formula for calculating the compensa-
tion values for the cells are updated via the network con-
tinuously in accordance with the newest data concern-
ing the phosphors used in the cells or other properties
of the displays. Additionally the compensation values
are updated or refreshed via this function by a system
administrator 510.
[0061] This embodiment also offers the possibility to
update the programs, formulas and look-up tables by
replacing an EPROM or flash memory of the program-
mable signal processing device.
[0062] Another alternative of the first and second pre-
ferred embodiments of the present invention, is that the
compensating device 300 is integrated into a plasma
display or in an information display. Integrating the com-
pensating device 300 into an information display offers
the opportunity that redundant parts like processor, hard
disk, random access memory, PCI bus, etc. have to be
provided only once.
[0063] In a further alternative to the first and second
preferred embodiments of the present invention the
compensating device 300 may be provided as a PCI slot
card which is connectable to the PCI bus of an informa-
tion display. In that way the compensating device 300 is
integrated in already existing information displays in a
very economic and effective way.
[0064] The relationship between life-times, stress lev-
els, ambient temperatures, average brightness levels is
very complex. It requires a high level a data sets, which
describe the degradation of the primary phosphors red,
green, and blue under the various operating conditions.
[0065] The proposed software concept, which traces
the stress levels of display load, the number of address

ability of single picture elements, sustain frequency con-
trol and ambient temperature will provide the data for
future automatic software and hardware compensation
algorithm.
[0066] In the following a calibration system is pro-
posed for analysing and compensating the actual bright-
ness of the plasma display cells. The gathered data are
processed, stored, and distributed to the information
display for a pixel wise compensation. The calibration
system is a complete solutions for on-side compensa-
tion on installed information displays.
[0067] FIG. 6 illustrates a schematic diagram of a third
preferred embodiment of the present invention. A cali-
bration system is shown for calibrating a compensation
value of cells of information display to compensate the
degradation of the light output of the cells. The calibra-
tion system comprises a compensating device 300 in
accordance with the first and second preferred embod-
iments of the present invention. Furthermore the cali-
bration system comprises an electronic camera 620 for
taking screen images of the plasma display for measur-
ing the brightness of the cells of the information display
and a laptop 630 or computer, which is connected to the
electronic camera and to the compensating device 300.
The electronic camera 620 is transmitting data of the
taken screen image to the computer or laptop and the
laptop or computer is transforming the transmitted data
of the electronic camera to compensation values of the
cells of the plasma display. Furthermore the PC or lap-
top is transmitting the calculated compensation values
via a serial, parallel or Ethernet interface to the compen-
sating device 300 where the values are stored in the
compensation frame buffer.
[0068] Alternatively the PC or laptop provides only the
date concerning brightness and the duration of the
brightness of the cells and transmits this data to the
compensating device 300 where the compensation val-
ues are calculated.
[0069] Preferably a progressive high resolution CCD
camera is used with a 12 bit accuracy and a digital out-
put to ensure signal fidelity. The data of the CCD camera
is outputted via a RS422 to the measurement PC or a
laptop. Furthermore a high performance lens is used for
the CCD camera to provide a distortion free image of
the screen. This is necessary in the case that the com-
pensation values for each single cell of the plasma or
information display has to be calibrated.
[0070] FIG. 7 illustrates a schematic diagram of the
camera 620 in accordance with a third preferred embod-
iment of the present invention. The camera is assem-
bled to a black chamber head. The head is a black end-
ed box with one open side. The camera is located op-
posite to the open side of the center of that area. The
area of the open side is equivalent to the display screen
size.
[0071] For collecting data the black box with the cam-
era is moved against the surface of the screen. The
black box eliminates effects resulting from ambient light
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sources and reflections. The measuring box uses soft
and flexible edges at the open side to close the junction
between box and display surface.
[0072] The camera takes the screen images with its
digital sensor. Best suited is a sensor resolution which
corresponds to the physical resolution of the display de-
vice under test. The camera transmits an image data via
a serial link to the measurement PC or laptop. The soft-
ware running on the computer processes the data and
generates the compensation values pixel by pixel or cell
by cell for the three primary colors red, green and blue.
[0073] Referring back to Fig. 6 in addition to the above
mention alternative the tables or matrices with the com-
pensation values are transferred to a server 640 in a
computer network to be stored. Each of the displays
within the network has its own network address. This
clear identification tool allows the storage of compensa-
tion matrices and remote distribution from the server to
the displays.
[0074] The server or the local direct links save the da-
ta to the embedded compensating device. The compen-
sation values are added as positive or negative values
to a compensation correction software tool or saved into
a dedicated second video memory or in the compensa-
tion frame buffer.
[0075] For taking the measurement data full screen
images of a black screen (R 0, G 0, B 0), of a 80% white
screen (R 208, G 208, B 208), of a red screen (R 208,
G 0, B 0), of a green (R 0, G 208, B 0), and a blue screen
(R 0, G 0, B 208) are taken.
[0076] For fixed patterns the compensation software
adds the compensation data to the image data before
writing the data into the video memory or buffers. For
moving pictures a computer processor speed is not suf-
ficient enough. An additional embedded signal proces-
sor adds the data from the image video memory or video
frame buffer with the data from the compensation mem-
ory or compensation frame buffer and transfers the final
results to the buffers or directly to the connected display.
[0077] The compensation can be done by multiplying
a positive or negative factor to the image data included
in the video signal. As long as the display offers dynamic
range for neutral compensation the positive factor will
be the preferable method in order to keep the image per-
formance and luminance (light output) on the level at the
beginning of the product life. Multiplication increases the
data in the video memory and keeps the brightness off-
set unchanged. The higher the data value the brighter
the image on the screen.
[0078] The analysis software on the measurement PC
checks the image array for the maximum, the minimum
and the relative values. The maximum value corre-
sponds to the picture element with the lowest stress lev-
el. The minimum value corresponds to the picture ele-
ment with the strongest stress level.
[0079] By collecting data regarding the light output of
each cell of the display, all effects for degradation of the
phosphor efficiency are taken into account. The reasons

for differences in light output are the operating time, av-
erage and peak brightness during operating time, cell
temperature, basic light output variations (about 10%,
not localised) and production process variations.
[0080] The maximum value equals to a compensation
factor of 1. The minimum value requires a compensation
factor to generate a light output which equals the lumi-
nance of the cell with the maximum measurement val-
ues. All other values are equally distributed between the
maximum and the minimum values. Depending on the
color depths used a limited and discrete number of com-
pensation values can be offered. This limitation might
cause small variations in luminance output from picture
element to element.
[0081] Nevertheless, the dynamic range of an infor-
mation display comes to its end, also with compensa-
tion, but much later. At that moment compensation of an
equally distributed luminance can still be maintained.
However the constant distribution requires a lower total
luminance of the display. From that time on the minimum
luminance value has to be taken as the reference to
compensate all other sub-pixels against the sub-pixel
with the lowest light output.
[0082] The measurement cycles are directly related
to the offered degradation of the performance of the in-
stalled display devices and the kind of information dis-
played on the screen.
[0083] The visibility of the phosphor decay depends,
besides the stress levels for the picture cells, on the
used color selection. When using character with chang-
ing mixed colors on a dark or grey background the vis-
ibility of the degradation occurs later.
[0084] When using characters with strong primary
colors with maximum intensity on a white background
the degradation becomes obvious much earlier. In such
applications differences of less than 5% in luminance
can be detected on the screen.
[0085] Additional screen savers during the non-oper-
ating hours, orbiting systems and periodic change of the
page layouts or the line structure and position of the in-
formation automatically equal the stress levels of the
single cells and prolong the time interval between active
phosphor compensation additionally to compensation
device.
[0086] In relation to the above characteristics of an
information display application, service intervals be-
tween 6 months and 24 months seem to be realistic for
the nowadays available quality of plasma display devic-
es. This offers the possibility to use an effective calcu-
lation method to calculate the compensation values for
compensating the degradation between two service pe-
riods without the need to consider all physical stress lev-
els in the formula. Nevertheless, a good color quality is
maintained within the service interval. Updating the ma-
trices of the compensation values for every pixel with
the calibration system brings back the full color quality
to the display.
[0087] The measurement time and phosphor com-
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pensation can be a manual and an automated process.
The duration of an automated process is less than half
an hour.
[0088] The above stated scenarios are not technology
dependent. So this compensation method can also be
used in the case of a worn out CRT.

Claims

1. A device for compensating a degradation of a light
output of a cell of a plasma display which occurs
during the operation of the plasma display, compris-
ing
means for providing and storing data concerning
brightness and duration of said brightness of at
least one cell of the plasma display over a specified
time period; and
means for providing a compensation value for the
at least one cell of the plasma display for compen-
sating the degradation of the light output of the at
least one cell based on the stored data of the at least
one cell to ensure that the brightness of the cell cor-
responds approximately to a brightness of a cell
with a non-degraded light output.

2. The device for compensating a degradation of a
light output according to claim 1, wherein the device
for compensating a degradation of a light output fur-
ther comprises a graphics controller adapted for
generating a video signal for displaying pictures on
the plasma display and wherein the means for pro-
viding a compensation value further comprises:

a programmable signal processing device com-
prising a compensation frame buffer for storing
the compensation value for the at least one cell
of the plasma display;

a high speed multiplication unit for correcting
video signals using the compensation value of
the at least one cell; and

a buffer for storing the results of the high speed
multiplication,

wherein the high speed multiplication unit is con-
nected to the graphics controller for receiving video
signals generated by the graphics controller and to
the programmable signal processing device for re-
ceiving the compensation values.

3. The device for compensating a degradation of a
light output according to claim 2, wherein the high
speed multiplication unit is connected to a buffer,
which is receiving the results of the high speed mul-
tiplication unit and is providing these results to the
plasma display.

4. The device for compensating a degradation of a
light output according to claims 2 or 3, wherein the
programmable signal processing device is connect-
ed to a graphics controller and synced by said
graphics controller via said connection.

5. The device for compensating a degradation of a
light output according to any of claims 2 to 4, where-
in the programmable signal processing device de-
termines the compensation values for the at least
one cell based on data stored for the cell using a
look-up table.

6. The device for compensating a degradation of a
light output according to any of claims 2 to 4, where-
in the programmable signal processing device cal-
culates the compensation values for the at least one
cell based on stored data for the cell using a specific
formula.

7. The device for compensating a degradation of a
light output according to any of claims 2 to 6, where-
in the programmable signal processing device de-
termines the compensation values based on the
stored data of the cell after a specified time interval
and stores it in the compensation frame buffer.

8. The device for compensating a degradation of a
light output according to any of claims 2 to 7, where-
in the programmable signal processing determines
the compensation values based on the stored data
for the cell within a time interval according to the
refresh rate of the plasma display and stores the
compensation values in the compensation frame
buffer.

9. The device for compensating a degradation of a
light output according to any of claims 2 to 8, where-
in the programmable signal processing device fur-
ther comprises a configuration unit with an interface
for inputting data for changing the compensation
value of the at least one cell in the compensation
frame buffer.

10. The device for compensating a degradation of a
light output according to any of claims 2 to 9, where-
in an initial value for the compensation value of the
at least one cell is stored in the compensation frame
buffer, so that an initial maximum adjustable bright-
ness of the at least one cell is limited to a specific
percentage of a maximum allowable brightness of
the at least one cell.

11. The device for compensating a degradation of a
light output according to any of claims 2 to 10,
wherein the programmable signal processing de-
vice provides compensation values for each single
cell of the plasma display based on the stored data
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regarding the degradation of different phosphors
used in different cell types and stores the compen-
sation values for each single cell in the compensa-
tion frame buffer.

12. The device for compensating a degradation of a
light output according to any of claims 2 to 11,
wherein the programmable signal processing de-
vice is a FPGA (field programmable gate array).

13. The device for compensating a degradation of a
light output according to any of claims 2 to 12,
wherein the video signals of the graphics controller
contains 24 bit video data.

14. The device for compensating a degradation of a
light output according to any of claims 1 to 13,
wherein the means for providing and storing data is
integrated in the programmable signal processing
device.

15. The device for compensating a degradation of a
light output according to any of claims 1 to 14,
wherein the means for providing and storing data
are providing and storing data for the at least one
cell within a time interval according to the refresh
rate at which the plasma display is operated.

16. The device for compensating a degradation of a
light output according to any of claims 1 to 15,
wherein the means for providing and storing data
are providing and storing data at every refresh cycle
the plasma display is operated with.

17. The device for compensating a degradation of a
light output according to any of claims 1 to 16,
wherein the means for providing and storing data
are accumulating provided data with already stored
data and are storing the accumulated data in the
compensation frame buffer.

18. The device for compensating a degradation of a
light output according to any of claims 1 to 17,
wherein the means for providing and storing data
are separately storing accumulated data for each
single cell of the plasma display, which represents
the brightness and duration of brightness of the
cells of the plasma display over a certain time peri-
od.

19. The device for compensating a degradation of a
light output according to claim 18, wherein the pro-
grammable signal processing device provides com-
pensation values for each single cell of the plasma
display based on the stored accumulated data of
each single cell regarding the degradation of differ-
ent phosphors used in different cell types and stores
the compensation values for each single cell in the

compensation frame buffer at every refresh cycle
the plasma display is operated with.

20. The device for compensating a degradation of a
light output according to any of claims 1 to 19,
wherein device for compensating a degradation of
a light output further comprises an interface to con-
nect to a computer network or a telecommunication
network and to which the programmable signal
processing device is connected.

21. The device for compensating a degradation of a
light output according to any of claims 1 to 20,
wherein the programmable signal processing de-
vice is configured or updated via the interface to the
computer network or a telecommunication network.

22. The device for compensating a degradation of a
light output according to claim 1, wherein the device
for compensating a degradation of a light output fur-
ther comprises a graphics controller adapted for
generating a video signal for displaying pictures on
the plasma display and wherein the means for pro-
viding a compensation value further comprises a
programmable signal processing device comprising
a compensation frame buffer for storing the com-
pensation value for the at least one cell of the plas-
ma display, wherein the programmable signal
processing device is connected to the graphics con-
troller for receiving the signals for correcting the vid-
eo signals using the compensation value of the at
least one cell.

23. The device for compensating a degradation of a
light output according to claim 22, wherein the
means for providing and storing data concerning
brightness and duration of the brightness are inte-
grated in the means for providing the compensation
value.

24. The device for compensating a degradation of a
light output according to claims 22 or 23, wherein
the compensation frame buffer is a flash memory or
a random access memory or a hard disk.

25. The device for compensating a degradation of a
light output according to any of claims 22 to 24,
wherein the programmable signal processing de-
vice determines the compensation values for the at
least one cell based on data stored for the cell using
a look-up table.

26. The device for compensating a degradation of a
light output according to any of claims 22 to 24,
wherein the programmable signal processing de-
vice calculates the compensation values for the at
least one cell based on stored data for the cell using
a specific formula.
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27. The device for compensating a degradation of a
light output according to any of claims 22 to 26,
wherein the programmable signal processing de-
vice further comprises a configuration unit with an
interface for inputting data for changing the com-
pensation value of the at least one cell in the com-
pensation frame buffer.

28. The device for compensating a degradation of a
light output according to any of claims 22 to 27,
wherein the device for compensating a degradation
of a light output further comprises an interface to
connect to a computer network or a telecommuni-
cation network and to which the programmable sig-
nal processing device is connected.

29. The device for compensating a degradation of a
light output according to any of claims 22 to 28,
wherein the programmable signal processing de-
vice is configurable via the interface over a compu-
ter network or a telecommunication network.

30. The device for compensating a degradation of a
light output according to any of claims 22 to 29,
wherein an initial value for the compensation value
of the at least one cell is stored in the compensation
frame buffer, so that an initial maximum adjustable
brightness of the at least one cell is limited to a spe-
cific percentage of a maximum allowable brightness
of the at least one cell.

31. The device for compensating a degradation of a
light output according to any of claims of 22 to 30,
wherein the programmable signal processing de-
vice provides compensation values for each single
cell of the plasma display based on the stored data
regarding the degradation of different phosphors
used in different cell types and stores the compen-
sation values for each single cell in the compensa-
tion frame buffer.

32. The device for compensating a degradation of a
light output according to any of claims 22 to 31,
wherein the means for providing and storing data
are separately storing accumulated data for each
single cell of the plasma display, which represents
the brightness and duration of brightness of the
cells of the plasma display over a certain time peri-
od.

33. The device for compensating a degradation of a
light output according to claim 32, wherein the pro-
grammable signal processing device provides com-
pensation values for each single cell of the plasma
display based on the stored accumulated data of
each single cell regarding the degradation of differ-
ent phosphors used in different cell types and stores
the compensation values for each single cell in the

compensation frame buffer at every refresh cycle
the plasma display is operated with.

34. The device for compensating a degradation of a
light output according to any of claims 22 to 33,
wherein the means for providing and storing data
are providing and storing data at every refresh cycle
the plasma display is operated with and wherein the
programmable signal processing device provides
compensation values at every refresh cycle the
plasma display is operated with.

35. A plasma display panel, wherein the device for com-
pensating a degradation of a light output according
to any of claims 1 to 34 is integrated.

36. An information display panel, wherein the device for
compensating a degradation of a light output ac-
cording to any of claims 1 to 34 is integrated.

37. A calibration system for calibrating a compensation
value for at least one cell of the plasma display to
compensate the degradation of the light output of
the at least one cell, comprising:

the device for compensating a degradation of
a light output according to claims 9 to 21 or 27
to 34;

an electronic camera for taking screen images
of the plasma display for measuring brightness
of at least one cell of the plasma display; and

an electronic device connected to the electronic
camera and the configuration unit of the device
for compensating a degradation of a light out-
put,

wherein the electronic camera is transmitting data
of the taken screen images to the electronic device,
the electronic device is transforming the transmitted
data to compensation values for the at least one cell
of the plasma display and is transmitting the com-
pensation values to the configuration unit to change
the compensation value of the at least one cell in
the compensation frame buffer.

38. The calibration system for calibrating according to
claim 37, wherein the electronic device is a compu-
ter or a laptop.

39. The calibration system for calibrating according to
claims 37 or 38, wherein the electronic camera for
taking screen images of the plasma display for
measuring brightness of every cell of the plasma
display.

40. The calibration system for calibrating according to
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any of claims 37 to 39, wherein the electronic device
is transforming the transmitted data to compensa-
tion values for every cell of the plasma display and
is transmitting the compensation values the config-
uration unit to change the compensation value of
every cell in the compensation frame buffer.

41. A method for compensating a degradation of a light
output of a cell of a plasma display which occurs
during the operation of the plasma display, compris-
ing the steps of
providing and storing data concerning brightness
and duration of said brightness of at least one cell
of the plasma display over a specified time period;
and
providing a compensation value for the at least one
cell of the plasma display for compensating the deg-
radation of the light output of the at least one cell
based on the stored data of the at least one cell to
ensure that the brightness of the cell corresponds
approximately to a brightness of a cell with a non-
degraded light output.

25 26



EP 1 394 763 A1

15



EP 1 394 763 A1

16



EP 1 394 763 A1

17



EP 1 394 763 A1

18



EP 1 394 763 A1

19



EP 1 394 763 A1

20



EP 1 394 763 A1

21



EP 1 394 763 A1

22



EP 1 394 763 A1

23


	bibliography
	description
	claims
	drawings
	search report

