EP 1708 164 B1

(19)

(12)

(45)

(21)

(22)

Europdisches

Patentamt
European
Patent Office
Office européen

des brevets

(11) EP 1708 164 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
24.04.2013 Bulletin 2013/17
Application number: 06251435.1

Date of filing: 17.03.2006

(51)

Int Cl.:
G09G 3/34 (2006.01)

(54)

Liquid crystal display device

Flussigkristallanzeigevorrichtung

Dispositif d’affichage a cristaux liquides

(84)

(30)

(43)

(73)

(72)

Designated Contracting States:
DE FR GB

Priority: 30.03.2005 JP 2005098863

Date of publication of application:
04.10.2006 Bulletin 2006/40

Proprietor: NEC Display Solutions Ltd
Minatoku
Tokyo (JP)

Inventors:

Tanizoe, Hideki

c/lo NEC Display Solutions Ltd.
Tokyo (JP)

(74)

(56)

Kimura, Taro

c/o NEC Display Solutions Ltd.
Tokyo (JP)

Ueno, Hiroshi

c/o NEC Display Solutions Ltd.
Tokyo (JP)

Kato, Hiroshi

c/o NEC Display Solutions Ltd.
Tokyo (JP)

Representative: Whitlock, Holly Elizabeth Ann et al
R.G.C. Jenkins & Co

26 Caxton Street

London SW1H ORJ (GB)

References cited:
WO-A-00/36583
JP-A- 2002 311 413

DE-A1-10 138 005
US-A1-2003 230 991

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 1708 164 B1
Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinventionrelates to liquid crystal display devices including a backlight and, more particularly, relates
to transmitted-light-display type liquid crystal display devices including LEDs (Light Emitting Diodes) as a light source.

Description of the Background Art

[0002] FIG. 8 is a block diagram illustrating an LED light source stabilization/control circuit 90 disclosed in Armand
Perduijn et al., "43.2: Light Output Feedback Solution for RGB LED Backlight Applications”, "SID2003 CD-ROM".
[0003] The stabilization/control circuit 90 illustrated in FIG. 8 is broadly divided into a color control means 22, a
brightness control means 23 and an LED driving duty ratio control means 24.

[0004] The color control means 22 is structured to include an addition means 222, an integration means 223, a PWM
control block 224, an LED driving/operation detection block 225 and a low-pass filter 226.

[0005] The brightness control means 23 is structured to include a brightness sensor 231, an adder 232 and a brightness
feedback circuit 233, and the LED driving duty ratio control means 24 is structured to include an adder 241, a maximum
duty ratio setting means 242 and an LED driving duty ratio clipping circuit 243.

[0006] The brightness control means 23 and the LED driving duty ratio control means 24 constitute a brightness
adjustment means 26, in cooperation with a brightness setting means 25 for setting a brightness value (Y’).

[0007] In the stabilization/control circuit 90, XYZ values (a color set value) as control targets are set by a color setting
means 20, and these values and the output of the brightness adjustment means 26 are supplied to a multiplication
means 21 which performs multiplication thereof. The result of the multiplication is supplied to the addition means 222
in the color control means 22.

[0008] In addition thereto, the output of the LED driving/operation detection block 225 is fed back to the addition means
222 through the low-pass filter 226 so that the difference between the output from the LED driving/operation detection
block 225 and the result of the multiplication from the multiplication means 21 is supplied to the integration means 223.
[0009] Further, the output of the integration means 223 is supplied to the PWM control block 224 which calculates the
duty ratios for PWM driving of the red, green and blue LEDs. The PWM control block 224 is structured to enable setting
the gain of the integration component of the PWM control for the amount of feedback.

[0010] The LED driving/operation detection block 225 includes three types of LEDs for generating red, green and blue
lights, a PWM driving circuit which individually drives the three types of LEDs, and a color detection means which
disperses white light generated from a light guide plate through color filters which are approximated to a CIE1931XTZ
color matching function and detects the X’, Y’ and Z' values (color detected values) of separated lights, wherein light
guide plate mixes the red, green and blue monochromatic lights generated from the LEDs into white light.

[0011] The output of the PWM control block 224 is supplied to a PWM driving circuit in the LED driving/operation
detection block 25.

[0012] The X', Y’ and Z’ values (color detected values) which are output from the LED driving/operation detection
block 25 through the low pass filter 226 are also supplied to the brightness control means 23, and a brightness sensor
231 detects only the brightness value Y’ and supplies it to the addition means 232.

[0013] On the other hand, a brightness value Y’ set by the brightness setting means 25 and the brightness value Y’
output from the LED driving/operation detection block 25 are supplied to the addition means 232 which outputs the
difference therebetween. The difference is supplied to the brightness feedback circuit 233 in the brightness control
means 23 where it is subjected to a PID (Proportional, Integral, Differential) comparison control. Further, the brightness
feedback circuit 233 is structured to enable setting the gain of the integration component of the PID comparison control
for the amount of feedback.

[0014] The value resulted from the comparison controlling process by the brightness feedback circuit 233 is supplied
to the addition means 241 of the LED driving duty ratio control means 24 which outputs the difference between this value
and the output from the PWM control block 224 to the LED driving duty ratio clipping circuit 243.

[0015] On receiving the output of the addition means 241, the LED driving duty ratio clipping circuit 243 calculates a
PWM duty ratio (common to red, green and blue colors) for the LEDs, on the basis of the output. Then, the result of the
calculation is supplied to one of the inputs of the multiplication means 21.

[0016] Further, the LED driving duty ratio clipping circuit 243 is structured to enable setting the gains of the proportional
component and the integration component of the PID comparison control for the amount of feedback.

[0017] In the aforementioned stabilization/control circuit 90, when the duty ratio of the PWM driving for the LEDs
reaches a certain value, the overall gain is reduced and a feedback operation is performed in such a manner as to
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prevent the color fluctuation due to the clipping of the duty, thereby stably controlling the light intensities of the red, green
and blue LEDs of the backlight source and the balance thereamong.

[0018] FIGS. 9A, 9B and 9C illustrate exemplary temperature-induced fluctuation characteristics of the light emission
spectra of blue, green and red LEDs.

[0019] In FIGS. 9A, 9B and 9C, the horizontal axis represents the wavelength while the vertical axis represents the
light intensity (relative value), and there are illustrated, in a superimposing manner, the light-emission spectra of the
LEDs of the respective colors, for casing temperatures Tc of +25°C, +85°C and -20°C at the casing housing the LEDs.
[0020] Further, in FIGS. 9A, 9B and 9C, the light-emission spectra at the respective temperatures are illustrated, on
the assumption that the peak light intensity (A peak) at a casing temperature of +25°C is 1.

[0021] As can be seen from FIGS. 9A, 9B and 9C, the light-emission intensities of the LEDs of the respective colors
are varied with the temperature. Conventionally, such effects of temperature changes have been compensated for
through feedback controls using, for example, the stabilization/control circuit 90 described with reference to FIG. 8.
[0022] Further, Japanese Patent Application Laid-Open No. 2002-311413 (FIG. 4) discloses a technique for deter-
mining the brightness of a backlight and the temperature within the device and then correcting the brightness on the
basis of the temperature within the device in order to attain a target brightness.

[0023] As described above, the stabilization/control circuit for the LED light source described in the aforementioned
literature can stably control the brightness and the chromaticity of only the backlight source. However, the light sensing
circuit used as light detection means has the possibility of causing fluctuations of the electric current output of the
photodiodes used for light detection due to temperature changes and also has the possibility of causing fluctuations of
the resistance of the resistor used in the amplification circuit for converting the electric current outputs of the photodiodes
into voltages, due to temperature changes.

[0024] FIG. 10 illustrates the relationship between the output voltages of light sensors for red, green and blue colors
and the operating temperature.

[0025] In FIG. 10, the horizontal axis represents the temperature (°C) while the vertical axis represents the output
voltage (V), wherein the output voltage characteristic of the light sensor for the red color (R) is plotted with a rectangular
mark, the output voltage characteristic of the light sensor for the green color (G) is plotted with a round mark, and the
output voltage characteristic of the light sensor for the blue color (B) is plotted with a triangular mark. The left vertical
axis and the right vertical axis have different scales and the left vertical axis is marked in 0.005 V increments while the
right vertical axis is marked in 0.2 V increments. The left vertical axis represents the output voltage of the light sensor
forthe green color, while the right vertical axis represents the output voltages of the light sensors for the red and blue colors.
[0026] In spite of the scale difference, FIG. 10 shows that the output voltage of the light sensor for the green color
exhibits greatest temperature dependence, and there are also observed slight fluctuations in the output voltages of the
blue and red light sensors.

[0027] Further, a liquid crystal display panel employing LED light sources as the backlight also exhibits a spectral
transmittance which varies with the temperature.

[0028] FIG. 11 illustrates a temperature characteristic of the transmittance of a liquid crystal display panel.

[0029] InFIG. 11, the horizontal axis represents the wavelength (nm) while the vertical axis represents the light intensity
(relative value) which is transmitted through the liquid crystal display panel, wherein there are illustrated the transmittances
for respective wavelengths for temperatures of 24.5°C and 43°C at the liquid crystal display panel, thereby showing that
the transmittances are decreased with increasing temperature.

[0030] InFIG. 11, the transmittances for respective wavelengths areillustrated, onthe assumption that the light intensity
for a wavelength of 523 nm at a liquid crystal display panel temperature of 24. 5°C is 1.

[0031] Since the operating temperature of the light sensors and the operating temperature of the liquid crystal display
panel are increased with the elapsed time after power-on, the detection characteristic of the light sensors and the spectral
transmittance of the liquid crystal panel are also changed with the elapsed time.

[0032] FIG. 12 illustrates the result of tests for the fluctuation in a light feedback controlling operation for an experi-
mentally-produced liquid crystal display panel including a stabilization/control circuit equivalent to the stabilization/control
circuit 90 illustrated in FIG. 8, in the cases of using a cabinet (enclosure) or no cabinet.

[0033] In FIG. 12, the vertical axis represents the color difference (AEab) from finally stably obtained brightness and
chromaticity, while the horizontal axis represents the elapsed time (min).

[0034] As can be seen from FIG. 12, the liquid crystal display requires about 250 minutes for stabilizing the color
difference when it employs the cabinet while it can stabilize it within about 100 minutes when it employs no cabinet.
Thus, the feedback converging time is largely varied depending on whether or not there is a cabinet.

[0035] It can be considered that the aforementioned phenomenon is caused by the difference in the heat release at
the backlight LED light source portion between when there is a cabinet and when there is no cabinet.

[0036] As described above, conventional stabilization/control circuits for LED light sources have been susceptible to
the temperature change within the cabinet of the liquid crystal display panel and the temperature change in the liquid
crystal display panel, thereby requiring longer times for stabilizing the brightness and the chromaticity.
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[0037] Further, although Japanese Patent Application Laid-Open No. 2002-311413 discloses correction of brightness
on the basis of the temperature in the device in order to attain a target temperature, the device does not employ LEDs
as the light source.

SUMMARY OF THE INVENTION

[0038] Itis an object of the present invention to provide a liquid crystal display device employing LEDs as light sources
which can reduce the time required for stabilizing the brightness and the chromaticity to the temperature change.
[0039] A liquid crystal display device according to the present invention is set out in claim 1.

[0040] According to the liquid crystal display device, a feedback control means includes a first temperature compen-
sation means for setting a first compensation value to the temperature characteristic of the output of a light detection
means due to the temperature change, on the basis of the detected temperature detected by a temperature detection
means, and a second temperature compensation means for setting a second compensation value to the temperature
characteristic of the spectral transmittance of the liquid crystal display panel due to the temperature change, on the basis
of the detected temperature, and performs a feedback control of the electric power supplied to plural light sources on
the basis of the first and second compensation values. Therefore, it is possible to suppress the fluctuations of the
brightness and the chromaticity of white light due to the temperature rise within the display cabinet after power-on,
thereby stabilizing the brightness and the chromaticity of white light soon after power-on.

[0041] These and other objects, features, aspects and advantages of the present invention will become more apparent
fromthe following detailed description of the presentinvention when taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0042]

FIG. 1 is a block diagram illustrating the structure of a liquid crystal display device according to a first embodiment
of the present invention;

FIG. 2 is a block diagram illustrating the structure the backlight system of the liquid crystal display device according
to the first embodiment of the present invention;

FIG. 3 is a block diagram illustrating, in more detail, the structure of the liquid crystal display device according to
the first embodiment of the present invention;

FIG. 4 is a flowchart illustrating a light feedback control processing operation in the liquid crystal display device
according to the first embodiment of the present invention;

FIG. 5 illustrates a white light fluctuation characteristic of the liquid crystal display panel of the liquid crystal display
device according to the first embodiment of the present invention;

FIG. 6 is a block diagram illustrating the structure of a liquid crystal display device according to a second embodiment
of the present invention;

FIG. 7 is a flowchart illustrating a light feedback control processing operation in the liquid crystal display device
according to the second embodiment of the present invention;

FIG. 8 is a block diagram illustrating the structure of a color stabilizing circuit for the liquid crystal display of a
conventional liquid crystal display device;

FIG. 9 illustrates temperature changes in the light emission spectra of LEDs;

FIG. 10 illustrates the relationship between the output voltages of light sensors and the operating temperature;
FIG. 11 illustrates a temperature-induced fluctuation characteristic of the spectrum transmission of a liquid crystal
display panel; and

FIG. 12 illustrates the result of color stabilizing controls of a conventional liquid crystal display device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

(A. First Embodiment)

(A-1. Device configuration)

[0043] FIG. 1 is a block diagram illustrating the structure of a liquid crystal display device 100 according to a first
embodiment of the present invention.

[0044] The liquid crystal display device 100 illustrated in FIG. 1 is structured such that a feedback control means 17

performs feedback control of a PWM controller 7 and an LED driver 6 on the basis of information about the temperature
of a light guide plate 2 and information about the intensities of red light, green light and blue light, which are output from
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a temperature detection means (temperature sensor IC) 3 and a light detection means (light sensor IC) 4 mounted on
the light guide plate 2.

[0045] Namely, the light guide plate 2 constituting a backlight system is mounted to the back surface (the surface
opposite from the display surface) of a liquid crystal display (LCD) panel 1. The light guide plate 2 is a member for mixing
red (R), green (G) and blue (B) monochromatic lights generated from an LED backlight source 5 into white light and
includes a diffusion sheet and a reflection sheet, not illustrated, which are attached to the back surface thereof (the
surface opposite from the LCD panel).

[0046] Further, the temperature detection means 3 and the light detection means 4 are mounted to an edge portion
of the light guide plate 2 at positions adjacent to each other. The light detection means 4 is constituted by color filters
for three colors, R, G and B, and photoelectric conversion devices (silicon photodiodes or the like) associated with the
respective corresponding color filters and is structured to disperse backlight white light into red, green and blue lights
and detect the light intensities thereof. Also, the temperature detection means 3 may be placed in the vicinity of the light
guide plate 2, instead of being directly mounted to the light guide plate 2.

[0047] A liquid crystal display driving circuit 19 drives the LCD panel 1 to display, thereon, images in accordance with
image signals supplied from an image control circuit 18, which is connected to the liquid crystal display driving circuit
19. Color filters for the three colors, red, green and blue, are attached to the front surface of the liquid crystal display
panel 1 in correspondence to the respective pixels to pass, therethrough, only red, green and blue monochromatic lights
resulted from the dispersion of the white color generated from the light guide plate 2.

[0048] The LED backlight source 5 is constituted by an LED module including three types of LED groups, each group
consisting of plural LEDs for generating light with a wavelength of a corresponding color, out of red (R), green (G) and
blue (B). Further, the LED backlight source 5 is configured to be driven by the LED driver 6 having three channels for
driving the respective LED groups for red (R), green (G) and blue (B).

[0049] The input of the LED driver 6 is connected to the output of the PWM controller 7 so that the electric power
supplied to the respective LED groups ofred, green and blue are controlled with a PWM (Pulse Width Modulation) method.
[0050] The feedback control means 17 for controlling the PWM controller 7 is configured to include a brightness setting
means 9, a color setting means 10, a multiplication means 11 which receives the outputs from the brightness setting
means 9 and the color setting means 10, a comparison means 8 which is fed with the output of the multiplication means
11 at one of the inputs thereof, a light sensor temperature compensation means (first temperature compensation means)
14 for compensating for fluctuations of the output of the light detection means 4 due to the temperature change, a liquid
crystal display panel temperature compensation means (second temperature compensation means) 12 for compensating
for fluctuations of the spectral transmittance of the liquid crystal display panel due to the temperature change, an addition
means 15 for summing the result of detection by the light detection means 4 and the output of the light sensor temperature
compensation means 14, and a multiplication means 13 for multiplying the output of the addition means 15 by the output
of the liquid crystal display panel temperature compensation means 12.

[0051] Further, the output of the light detection means 4 is supplied to the addition means 15 in the feedback control
means 17 through a low-pass filter 16 for cutting a PWM frequency region for driving the LEDs. When the response
speed of the light detection means 4 is greater than the PWM frequency for driving the LEDs, the PWM frequency
component is superimposed on the output of the light detection means 4 as noise in the low-pass filter 16. Accordingly,
the low-pass filter 16 is provided for eliminating such noise.

[0052] Further, the output of the temperature detection means 3 is supplied to the aforementioned light sensor tem-
perature compensation means 14 and the liquid crystal display panel temperature compensation means 12.

[0053] FIG. 2 is a block diagram illustrating the structure of a backlight system 21 used in the liquid crystal display
device 100.

[0054] As illustrated in FIG. 2, the LED backlight source 5 includes red LEDs, blue LEDs and green LEDs which are
alternately arranged in serial to constitute three types of LED groups, each group consisting of plural LEDs having the
corresponding color, wherein the respective LED groups are driven by the LED driver 6 having three channels.

[0055] Further, the feedback control means 17 may be realized by, for example, an MPU (microprocessing unit) and,
therefore, it will be designated as an MPU 17, in some cases, hereinafter.

[0056] Although not illustrated in FIG. 1, a nonvolatile memory 30 which is constituted by, for example, an EEPROM
(Electrically Erasable Programmable Read Only Memory) is connected to the MPU 17.

[0057] FIG. 3illustrates the respective structures of the light detection means 4, the LED driver 6 and the LED backlight
source 5.

[0058] As illustrated in FIG. 3, the light detection means 4 includes detection circuits 41, 42 and 43 for the three
systems (channels) ofred, green and blue and an AD conversion circuit (ADC) 45, wherein the output of the AD conversion
circuit 45 is connected to an input/output terminal of the MPU 17.

[0059] The detection circuits 41 to 43 have basically the same structure and, hereinafter, description of the structure
will be provided by exemplifying the detection circuit 41.

[0060] A photodiode 411 forming a light receptive portion (which is associated with a filter which passes only red light
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therethrough) is connected at its anode to the negative input of an operational amplifier 412 and the positive input of the
operational amplifier 412 is connected to a power supply terminal Vs. The cathode of the photodiode 411 is connected
to the power supply terminal Vs.

[0061] Between the negative input and the output of the operational amplifier 412, there are interposed feedback
resistances 414 and 415 connected in serial to each other and a capacitor 416 for preventing oscillation.

[0062] A resistance 413 is interposed between the connection node of the feedback resistances 414 and 415 and the
power supply terminal Vs so that the gain of the operational amplifier 412 can be adjusted through the feedback resistances
414 and 415 and the resistance 413 and the output of the operational amplifier 412 is supplied, as the output of the
detection circuit 41, to the AD conversion circuit 45.

[0063] The detection circuits 42 and 43 have the same structure as that of the detection circuit 41, except that their
respective photodiodes 421 and 431 are associated with filters which pass only green and blue lights therethrough,
respectively. The components of the detection circuit 41 designated by the reference characters 412 to 416 correspond
to the components designated by the reference characters 422 to 426 and the reference characters 432 to 436.
[0064] The PWM controller 7 connected to the MPU 17 drives, in a PWM manner, drivers 61, 62 and 63 which
respectively control the operations of the red, green and blue LED groups 51, 52 and 53 constituting the LED backlight
source 5.

(A-2. Device operation)

[0065] Next, with reference to a flowchart of FIG. 4, there will be described a light feedback control processing operation
in the liquid crystal display device 100.

(A-2-1. Step ST1)

[0066] Atpower-on of the display, the MPU 17 performs initial setting of the PWM-control outputs of the PWM controller
7 for red (R), green (G) and blue (B) (step ST1).

[0067] At this time, PWM set values (for the respective channels for R, G and B) which were used last in the previous
operation and stored in the nonvolatile memory 30 (FIG. 3) may be read for use as the initial set values, wherein the
previous operation means a continuous operation starting with the activation of the liquid display device 100 until the
power shutdown.

(A-2-2. Step ST2)

[0068] Then, feedback control target values (brightness control target values) corresponding to the R, G and B output
values of the light detection means 4 are set, in accordance with a predetermined color temperature (Step ST2).
[0069] Further, in the following description, the light detection means 4 will be described as being a brightness sensor
4. Further, since the color of emitted light from the light guide plate 2 can be determined by detecting the brightnesses
of the respective colors, R, G and B, and calculating the color using the brightnesses, the brightness sensor 4 can also
be referred to as a color detection means.

[0070] Here, the predetermined color temperature is the color temperature of white light and may be set to, for example,
5000 K (Kelvin). The initial values of the feedback-control target values are values for controlling the brightness balance
ofthe respective LEDs for R, G and B such that the white light of the LCD panel 1 is adjusted to have this color temperature.
More specifically, during manufacturing of the liquid crystal display device 100, the white color point of the display surface
of the LCD panel 1 is determined using a brightness sensor and a color sensor while the driving of the LEDs is adjusted
and set such that the display surface of the LCD panel 1 has the predetermined color temperature, the brightnesses (of
the respective colors, R, G and B) of the light guide plate 2 are detected at this state, and the detected values are defined
as the initial values of the feedback-control target values. Consequently, the state of light emission from the display
surface of the LCD panel 1 can be associated with the state of light emission from the light guide plate 2, with numerical
values. The initial values of the feedback-control target values are stored in the nonvolatile memory 30 incorporated in
the liquid crystal display device 100.

[0071] The feedback-control target values set in step ST2 are set and determined on the basis of the initial values of
the R, G and B feedback-control target values, which have been stored in advance in the nonvolatile memory 30 on the
basis of the predetermined color temperature, according to the following calculation equations (1), (2) and (3) for the
set brightnesses.
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Feedback control target value for red channel

= (Brightness/(Maximum brightness)) x Feedback control target value at maximum

brightness for red channel ... (1)

Feedback control target value for green channel
= (Brightness/(Maximum brightness)) x Feedback control target value at maximum

brightness for green channel ... (2)

Feedback control target value for blue channel
= (Brightness/(Maximum brightness)) x Feedback control target value at maximum

brightness for blue channel ... (3)

[0072] Here, the feedback-control target value at a maximum brightness for the red channel, the feedback-control
target value at a maximum brightness for the green channel, and the feedback-control target value at a maximum
brightness for the blue channel correspond, respectively, to the initial values of the R, G and B feedback-control target
values which have been stored in advance in the nonvolatile memory 30.

(A-2-3. Step ST3)

[0073] Next, the R, G and B output values of the brightness sensor 4 are detected in step ST3.

[0074] The outputs of the brightness sensor 4 are introduced to the MPU 17 through the AD conversion circuit 45
previously described using FIG. 3 and, at this time, noise removing processes may be performed concurrently therewith.
[0075] Forexample, the AD conversion circuit 45 may repeatedly perform AD conversion plural times at constant time
intervals under the control of the MPU 17, then the resultant plural output values except the maximum and minimum
values may be averaged, and the average value may be introduced to the MPU 17. By eliminating the maximum and
minimum values, noise peak components can be eliminated. Also, the resultant plural output values may be simply
averaged.

(A-2-4. Step ST4)

[0076] Next, in step ST4, compensation for the temperature change is applied to the output values of the R, G and B
brightness sensors 4 This process is performed by the light sensor temperature compensation means 14 and the addition
means 15 in the MPU 17 illustrated in FIG. 1.

[0077] Forthe compensation, the gain change in the brightness sensor 4 and the dark-current change in the brightness
sensor 4 are taken into account, as factors variable with the temperature. The changes due to both the factors are
defined as a first-degree equation and are compensated for on the basis of the following equation (4).

ADCt(X) = ADCy(X) + Gain changé in brightness sensor + Dark current

change in brightness sensor = ADC1(X) + Atea(X) + b ... (4)
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[0078] The processing for Atea(X)+b in the aforementioned equation (4) is performed by the temperature compensation
means 14, and this process can be referred to as a process of setting a compensation value (first compensation value)
to the temperature characteristic of the output of the brightness sensor 4.

Detection value of temperature sensor at brightness value of X: T(X)

Detection value of brightness sensor at brightness value of X: ADC(X)

Reference value of temperature sensor at brightness value of X: t(X)

Temperature compensated brightness sensor detection value at brightness value of X: ADC(X)
Gain change coefficient of brightness sensor at brightness value of X: a(X)

Dark current change coefficient of brightness sensor at brightness value of X: b

Temperature difference from reference temperature at brightness value of X: At(X) = t(X) - T(X)

[0079] Out of the aforementioned parameters, the reference value of the temperature sensor at a brightness value of
X indicates the temperature detected by the temperature detection means 3 at a brightness value of X during the
previously described white-color-point adjustment. Further, this reference value is used as the reference temperature,
and the temperature compensation values are defined as a function of the temperature change (A t) with respect to the
reference temperature.

[0080] The brightness sensors for the respective colors exhibit different gain change coefficients a(X) at a brightness
value of X and, therefore, the calculation equation (4) is represented as follows, in taking into account of the difference
among the R, G and B brightness sensors (the difference of the detected-value change per unit temperature change).

ADCH(X)(R) = ADC1(X) + Atea(X)(R) + b(R) ... (5)
ADCt(X)(G) = ADC1(X) + Atea (X)(G) + b(G) ... (6)

ADCH(X)(B) = ADC1(X) + Atea (X)(B) + b(B) ... (7)

[0081] Here, ADCt(X)(R), ADCt(X)(G) and ADCt(X)(B) indicate the temperature-compensated detected values of the
brightness sensors for the red channel, the green channel and the blue channel at a brightness of X. Further, a(X)(R),
a(X)(G) and a(X)(B) indicate the gain change coefficients of the brightness sensors for the red channel, the green channel
and the blue channel at a brightness of X. Further, b(R), b(G) and b(B) indicate the dark-current change coefficients of
the brightness sensors for the red channel, the green channel and the blue channel. Hereinafter, description will be
provided on the basis of the calculation equation (4), for convenience.

(A-2-4-1. Determination of gain change coefficient of brightness sensor)

[0082] Here, the gain change coefficient a(X) of a brightness sensor is determined according to the following calculation
equation (8).

a(X) = {ADC(Top) - ADC (Bot)}o(Base_a(X)/{Base?ADC(Top) -

Base ADC(Bot)} ... (8)

Reference ADC upper limit of brightness sensor: Base_ADC (Top)
Reference ADC lower limit of brightness sensor: Base_ADC (Bot)
Reference temperature change coefficient of brightness sensor: Base_a (X)
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[0083] The reference ADC upper limit of the brightness sensor is defined as follows.

[0084] That is, the reference ADC upper limit is defined as the output value of the AD conversion circuit 45 obtained
by introducing, to the AD conversion circuit 45 (FIG. 3), the voltage output from the brightness sensor at a maximum
operable dynamic range thereof within its designed standard output operation range.

[0085] The reference ADC lower limit of the brightness sensor is defined as follows.

[0086] That is, the reference ADC lower limit is defined as the output value of the AD conversion circuit 45 obtained
by introducing, to the AD conversion circuit 45 (FIG. 3), the voltage output from the brightness sensor at a minimum
operable dynamic range thereof within its designed standard output operation range.

[0087] Further, the reference temperature change coefficient of the brightness sensor is a coefficient indicative of the
designed standard gain change of the brightness sensor with respect to the temperature change.

[0088] Further, the coefficient defined as (Base_a(X)/{Base_ADC(Top) - Base_ADC(Bot)} in the right-hand side of the
calculation equation (8) is stored, as a correction coefficient (parameter) value, in the nonvolatile memory 30 (FIG. 3).
[0089] Further, the aforementioned correction coefficient can be rewritten by an operator during manufacturing, through
operations of adjustment push buttons provided on the OSD (On Screen Display) and the display bezel portion or through
commands transmitted via means for communicating with external devices.

[0090] Further, ADC(Top) and ADC(Bot) in {ADC(Top) - ADC(Bot)} in the left-hand side of the calculation equation
(8) indicate the outputs of the AD conversion circuit45 which correspond to the maximum output voltage and the minimum
output voltage of the brightness sensor. Further, ADC(Top) and ADC(Bot) are values specific to the liquid crystal display
device and are stored in the nonvolatile memory 30 (FIG. 3). Further, these values can be also rewritten by an operator
during manufacturing, through operations of adjustment push buttons provided on the OSD (On Screen Display) and
the display bezel portion or through commands transmitted via means for communicating with external devices.

(A-2-4-2. Determination of dark current change coefficient of brightness sensor)

[0091] Here, the dark-current change coefficient b of the brightness sensor is determined according to the following
calculation equation (9).

b= AlsenseRsense ADCrange/Vsens ... (9)

Electric current change: A Isens

Resistance for converting sensor electric current into voltage: Rsens
Variable range of sensor output voltage: Vsens

Sensor ADC detection output range: ADCrange

[0092] The aforementioned parameters are individually defined for the red, green and blue channels, and the dark-cur-
rent change coefficient b of the brightness sensor is varied depending on the channel, as indicated by the calculation
equations (5) to (7).

(A-2-5. Step ST5)

[0093] Next, in step ST5, compensation for the temperature change in the spectral transmittance of the liquid crystal
display panel is applied to the temperature-compensated brightness-sensor detection value ADCt(X), which has been
resulted from the compensation for the temperature change in the detection values of the R, G and B brightness sensors
4 on the basis of the calculation equation (4). This process is executed by the liquid crystal display panel temperature
compensation means 12 and the multiplication means 13 in the MPU 17 illustrated in FIG. 1.

[0094] This compensating process is performed on the basis of the following calculation equations (10) to (12).

ADC|cprr) = ADCH(X)(R)eAteLCDdrift (R) ... (10)

ADCcpr() = ADCt(X)(G)eAteLCDdrnift (G) ... (11)
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ADC\cpre) = ADCH(X)(B)eAteLCDdrift (B) ... (12)

[0095] The processing for AteLCDdrift(R), AteLCDdrift(G) and At.LCDdrift(B) in the aforementioned equations (10) to
(12) is executed by the liquid crystal display panel temperature compensation means 12 and, this processing can be
referred to as processing for setting a value (second compensation value) to the temperature characteristic of the spectral
transmittance of the liquid crystal display panel.

ADC| p7(R): panel temperature compensated detection value of red channel brightness sensor

ADC| ¢p7(G): panel temperature compensated detection value of green channel brightness sensor

ADC| ¢p7(B): panel temperature compensated detection value of blue channel brightness sensor
ADCHt(X)(R): detection value of red channel brightness sensor (after sensor temperature compensation)
ADCH(X)(G): detection value of green channel brightness sensor (after sensor temperature compensation)
ADCHt(X)(B): detection value of blue channel brightness sensor (after sensor temperature compensation)
LCDdrift(R): temperature change coefficient of liquid crystal display panel, for red channel

LCDdrift(G): temperature change coefficient of liquid crystal display panel, for green channel

LCDdrift(B): temperature change coefficient of liquid crystal display panel, for blue channel

- =

~ = = =

[0096] The temperature change coefficients of the liquid crystal display panel, for the respective channels are coeffi-
cients indicating the change of the spectral transmittance with respect to the temperature change in the liquid crystal
display panel and, these coefficients for the respective channels are determined and set during manufacturing and are
stored in the nonvolatile memory 30 (FIG. 3). Also, these values can be rewritten by an operator during manufacturing,
through operations of adjustment push buttons provided on the OSD (On Screen Display) and the display bezel portion
or through commands transmitted via means for communicating with external devices.

(A-2-6. Step ST6)

[0097] Next, in step ST6, a comparison is made between the panel-temperature-compensated detection value of the
red-channel brightness sensor resulted from the calculation equation (10) and the red-channel feedback-control target
value defined according to the calculation equation (1) to calculate the absolute difference value therebetween and,
then, it is determined whether or not the absolute difference value is equal to or less than a predetermined threshold
value (threshold value A). This determination operation is executed by a comparison means 8 in the MPU 17 illustrated
in FIG. 1.

[0098] If the difference between the detection value and the target value is equal to or less than the threshold value
A, the process proceeds to step ST10. On the other hand, if the difference between the detection value and the target
value exceeds the threshold value A, the process proceeds to step ST7.

(A-2-7. Step ST7)

[0099] InstepST7,itis determined whether or not the panel-temperature-compensated detection value of the red-chan-
nel brightness sensor is greater than the red-channel feedback-control target value.

[0100] If the detection value is determined to be greater than the target value, the process proceeds to step ST8. If
the detection value is determined to be smaller than the target value, the process proceeds to step ST9.

(A-2-8. Step ST8)

[0101] In step ST8, the PWM controller 7 is controlled such that the electric power supplied to the red LED group 51
(FIG. 3) is reduced by a certain amount and, thereafter, the process proceeds to step ST10.

(A-2-9. Step ST9)
[0102] In step ST9, the PWM controller 7 is controlled such that the electric power supplied to the red LED group 51
(FIG. 3) is increased by a certain amount and, thereafter, the process proceeds to step ST10. The amounts of increase

and reduction of the supplied electric power are determined in advance in consideration of the characteristics of the
respective LEDs and the operation characteristics of the liquid crystal display panel 1 and the like.
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(A-2-10. Step ST10)

[0103] In step ST10, a comparison is made between the panel-temperature-compensated detection value of the
green-channel brightness sensor resulted from the calculation equation (11) and the green-channel feedback-control
target value defined according to the calculation equation (2) to calculate the absolute difference value therebetween
and, then, it is determined whether or not the absolute difference value is equal to or less than a predetermined threshold
value (threshold value B). This determination operation is executed by the comparison means 8 in the MPU 17 illustrated
in FIG. 1.

[0104] If the difference between the detection value and the target value is equal to or less than the threshold value
B, the process proceeds to step ST14. On the other hand, if the difference between the detection value and the target
value exceeds the threshold value B, the process proceeds to step ST11.

(A-2-11. Step ST11)

[0105] In step ST11, it is determined whether or not the panel-temperature-compensated detection value of the
green-channel brightness sensor is greater than the green-channel feedback-control target value.

[0106] If the detection value is determined to be greater than the target value, the process proceeds to step ST12. If
the detection value is determined to be smaller than the target value, the process proceeds to step ST13.

(A-2-12. Step ST12)

[0107] In step ST12, the PWM controller 7 is controlled such that the electric power supplied to the green LED group
52 (FIG. 3) is reduced by a certain amount and, thereafter, the process proceeds to step ST14.

(A-2-13. Step ST13)

[0108] In step ST13, the PWM controller 7 is controlled such that the electric power supplied to the green LED group
52 (FIG. 3) is increased by a certain amount and, thereafter, the process proceeds to step ST14.

(A-2-14. Step ST14)

[0109] Next, in step ST14, a comparison is made between the panel-temperature-compensated detection value of the
blue-channel brightness sensor resulted from the calculation equation (12) and the blue-channel feedback-control target
value defined according to the calculation equation (3) to calculate the absolute difference value therebetween and,
then, it is determined whether or not the absolute difference value is equal to or less than a predetermined threshold
value (threshold value C). This determination operation is executed by a comparison means 8 in the MPU 17 illustrated
in FIG. 1.

[0110] If the difference between the detection value and the target value is equal to or less than the threshold value
C, the process proceeds to step ST18. On the other hand, if the difference between the detection value and the target
value exceeds the threshold value C, the process proceeds to step ST15.

(A-2-15. Step ST15)

[0111] In step ST15, it is determined whether or not the panel-temperature-compensated detection value of the
red-channel brightness sensor is greater than the red-channel feedback-control target value.

[0112] If the detection value is determined to be greater than the target value, the process proceeds to step ST 16. If
the detection value is determined to be smaller than the target value, the process proceeds to step ST17.

(A-2-16. Step ST16)

[0113] In step ST16, the PWM controller 7 is controlled such that the electric power supplied to the blue LED group
53 (FIG. 3) is reduced by a certain amount and, thereafter, the process proceeds to step ST18.

(A-2-17. Step ST17)

[0114] In step ST17, the PWM controller 7 is controlled such that the electric power supplied to the blue LED group
53 (FIG. 3) is increased by a certain amount and, thereafter, the process proceeds to step ST18.

1"
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(A-2-18. Step ST18)

[0115] In step ST18, it is determined whether or not the brightness or color-temperature changing operations have
been performed. If any of the changing operations has been performed, the process returns to step ST1 where the
respective parameters are set again and the operations from step ST1 are repeated.

[0116] On the other hand, if any changing operation has not been performed, the process returns to step ST3 and the
feedback processing is repeated.

[0117] Plural color-temperature set values are preset in advance and an arbitrary one can be selected. In the case of
changing the setting of the color temperature, the operations from step ST1 arc repeated.

(A-3. Effects and advantages)

[0118] As described above, the liquid crystal display device 100 according to the present embodiment applies com-
pensation for the temperature change to the brightness-sensor detection value to obtain a compensated light sensor
detected value, further applies compensation for the temperature change in the spectral transmittance of the liquid crystal
display panel to the compensated light sensor detection value to obtain a panel-temperature-compensated light sensor
detected value. Further, the liquid crystal display device 100 compares the panel-temperature-compensated light sensor
detection value with a feedback-control target value and, if it does not reach the feedback-control target value or if it
exceeds the feedback-control target value, the device 100 performs controls for increasing or reducing the electric power
supplied to the respective LEDs for R, G and B, which can compensate for the changes of the detection value of the
brightness sensor 4 and the color of the liquid crystal display panel 1 caused by the temperature rise within the display
cabinet after power-on, thereby stabilizing the brightness and chromaticity of white light soon after the power-on.
[0119] FIG. 5 illustrates a white-light fluctuation characteristic of the liquid crystal display panel 1 of the liquid crystal
display device 100.

[0120] In FIG. 5, the horizontal axis represents the elapsed time (second) while the vertical axis represents the color
difference (AEab) from finally-stabilized brightness and chromaticity.

[0121] FIG. 5 also illustrates, for comparison, a white-light fluctuation characteristic of a liquid crystal display monitor
employing a conventional cold cathode fluorescent lamp (CCFL) as the backlight source.

[0122] As can be seen from FIG. 5, the liquid crystal display device 100 which performs feedback control according
to the present embodiment can converge the AEab of white light to below 1 within a single minute just after power-on,
while the CCFL backlight LCD requires 10 to 20 minutes to converge the AEab of white light to below 1.

[0123] As described above, in comparison with the CCDL backlight LCD, the liquid crystal display panel 100 can
significantly reduce the time required for stabilizing white light.

(B. Second Embodiment)
(B-1. Device configuration)

[0124] FIG. 6 is a block diagram illustrating the structure of a liquid crystal display device 200 according to a second
embodiment of the present invention. In FIG. 6, like reference characters describe the same components as those of
the liquid crystal display device 100 illustrated in FIG. 1 and description thereof will not be repeated.

[0125] The feedback control means 17 for controlling the PWM controller 7 is configured to include a brightness setting
means 9, a color setting means 10, a light sensor temperature compensation means 14 for compensating for fluctuations
of the output of the light detection means 4 (referred to as a light sensor or a brightness sensor, in some cases) due to
the temperature changes, a liquid crystal display panel temperature compensation means 12 for compensating for
fluctuations of the spectral transmittance of the liquid crystal display panel due to the temperature changes, a multiplication
means 11 which receives the outputs of the brightness setting means 9 and the color setting means 10, an addition
means 15 for summing the output of the multiplication means 11 and the output of the light sensor temperature com-
pensation means 14, a multiplication means 13 for multiplying the output of the addition means 15 by the output of the
liquid crystal display panel temperature compensation means 12 and, a comparison means 8 which is fed with the output
of the multiplication means 13 (namely, the color setting target value to which the light sensor temperature compensation
and the liquid-crystal-panel temperature compensation have been applied) at one of the inputs thereof and also is fed
with the result of detection by the light detection means 4 at the other input.

[0126] Further, the output of the light detection means 4 is supplied to the comparison means 8 in the feedback control
means 17 through a low-pass filter 16 for cutting a PWM frequency region for driving the LEDs.

[0127] Further, the output of the temperature detection means 3 is supplied to the aforementioned light sensor tem-
perature compensation means 14 and the liquid crystal display panel temperature compensation means 12.

[0128] The backlight system used in the liquid crystal display device 200 is the same as the backlight system 21
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described using FIG. 2.
[0129] Further, the respective structures of the light detection means 4, the LED driver 6 and the LED backlight source
5 are also the same as those described using FIG. 3.

(B-2. Device operation)

[0130] Next, withreference to aflowchart of FIG. 7, there will be described a light feedback-control processing operation
in the liquid crystal display device 200.

(B-2-1. Step ST21)

[0131] Atpower-on of the display, the MPU 17 performs initial setting of the PWM-control outputs of the PWM controller
7 for red (R), green (G) and blue (B) (step ST21). This operation is the same as the operation in step ST1 described
using FIG. 4 and further description thereof is omitted herein.

(B-2-2. Step ST22)

[0132] Then, feedback-control target values (brightness-control target values) corresponding to the R, G and B output
values of the brightness sensors 4 are set, in accordance with a predetermined color temperature (Step ST22). This
operation is the same as the operation in step ST2 described using FIG. 4 and further description thereof is omitted herein.
[0133] The feedback-control target values set in step ST22 are set and determined on the basis of the initial values
ofthe R, G and B feedback-control target values, which have been stored in advance in the nonvolatile memory 30 (FIG.
3) on the basis of the predetermined color temperature, according to the previously-described calculation equations (1),
(2) and (3) for the set brightnesses.

(B-2-3. Step ST23)

[0134] Next, the R, G and B output values of the light-detection means 4 are detected in step ST23. Further, in the
following description, the light detection means 4 will be described as being a brightness sensor 4. Further, since the
color of emitted light from the light guide plate 2 can be determined by detecting the brightnesses of the respective
colors, R, G and B, and calculating the color using the brightnesses, the brightness sensor 4 can also be referred to as
a color detection means. This operation is the same as the operation in step ST3 described using FIG. 4 and further
description thereof is omitted herein.

(B-2-4. Step ST24)

[0135] Next, in step ST24, compensation for temperature changes in the brightness sensor 4 is applied to the R, G
and B feedback-control target values defined according to the aforementioned calculation equations (1), (2) and (3).
This process is performed by the light sensor temperature compensation means 14 and the addition means 15 in the
MPU 17 illustrated in FIG. 6.

[0136] Forthe compensation, the gain change in the brightness sensor 4 and the dark-current change in the brightness
sensor 4 are taken into account, as factors variable with the temperature. The changes due to both the factors are
defined as a first-degree equation and are compensated for on the basis of the following equation (13).

TGTYX) = TGT(X) + Gain change in brightness sensor + Dark current

change in brightness sensor = TGT1(X) + Atea(X)” + b’ ... (13)

[0137] The processing for Atea(X)'+b in the aforementioned equation (13) is performed by the temperature compen-
sation means 14, and this process can be referred to as a process for setting a compensation value (first compensation
value) to the temperature characteristic of the output of the brightness sensor 4.

Detection value of temperature sensor at brightness value of X: T(X)

Feedback control target value at brightness value of X: TGT(X)

Reference value of temperature sensor at brightness value of X: t(X)

Temperature compensated feedback control target value at brightness value of X: TGT(X)

13
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Gain change coefficient of brightness sensor at brightness value of X: a(X)’
Dark current change coefficient of brightness sensor at brightness value of X: b’
Temperature difference from reference temperature at brightness value of X: At(X)= t(X)- T(X)

[0138] Out of the aforementioned parameters, the reference value of the temperature sensor at a brightness value of
X indicates the temperature detected by the temperature sensor 3 at a brightness value of X during the previously
described white-color-point adjustment. Further, this reference value is used as the reference temperature, and the
temperature compensation values are defined as a function of the temperature change (At) with respect to the reference
temperature.

[0139] The brightness sensors for the respective colors exhibit different gain change coefficients a(X)’ at a brightness
value of X and, therefore, the calculation equation (13) is represented as follows, in taking into account of the difference
among the R, G and B brightness sensors (the difference of the detection-value change per unit temperature change).

TGTHX)(R) = TGTH(X) + Atea(X)'(R) + b(R)’ ... (14)
TGTHX)G) = TGTr(X) + Atea(X)'(G) + b(G)’ ... (15)

TGTHX)(B) = TGT+(X) + Atea(X)'(B) + b(B)’ ... (16)

[0140] Here, TGT(X)(R), TGT(X)(G) and TGTt(X)(B) indicate the temperature-compensated feedback-control target
values for the red channel, the green channel and the blue channel at a brightness of X. Further, a(X)’'(R), a(X)'(G) and
a(X)'(B) indicate the gain change coefficients of the brightness sensors for the red channel, the green channel and the
blue channel at a brightness of X. Further, b’(R), b’(G) and b’(B) indicate the dark-current change coefficients of the
brightness sensors for the red channel, the green channel and the blue channel. Hereinafter, description will be provided
on the basis of the calculation equation (13), for convenience.

(B-2-4-1. Determination of gain change coefficient of brightness sensor)

[0141] Here, the gain change coefficient a(X) of a brightness sensor is determined according to the following calculation
equation (17).

a(X)’ = {ADC(Top) — ADC (Bot)}e(Base a(X)/{Base ADC(Top) -

Base_ ADC(Bot)} ... (17)

Reference ADC upper limit of brightness sensor: Base_ADC (Top)
Reference ADC lower limit of brightness sensor: Base_ADC (Bot)
Reference temperature change coefficient of brightness sensor: Base_a (X)’

[0142] Further, the coefficient defined as (Base_a(X)'/{Base_ADC(Top) - Base_ADC(Bot)} in the right-hand side of
the calculation equation (17) is stored, as a correction coefficient (parameter) value, in the nonvolatile memory 30 (FIG. 3).
[0143] Further, the aforementioned correction coefficient can be rewritten by an operator during manufacturing, through
operations of adjustment push buttons provided on the OSD (On Screen Display) and the display bezel portion or through
commands transmitted via means for communicating with external devices.

[0144] Further, ADC(Top) and ADC(Bot) in {ADC(Top) - ADC(Bot)} in the left-hand side of the calculation equation
(8) indicate the outputs of the AD conversion circuit45 which correspond to the maximum output voltage and the minimum
output voltage of the brightness sensor. Further, ADC(Top) and ADC(Bot) are values specific to the liquid crystal display
device and are stored in the nonvolatile memory 30 (FIG.30). Further, these values can be also rewritten by an operator
during manufacturing, through operations of adjustment push buttons provided on the OSD (On Screen Display) and
the display bezel portion or through commands transmitted via means for communicating with external devices.
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(B-2-4-2. Determination of dark current change coefficient of brightness sensor)

[0145] Here, the dark-current change coefficient b’ of the brightness sensor is determined according to the following
calculation equation (18).

b’= AlsenseRsenseADCrange/Vsens ... (18)

Electric current change: Alsens

Resistance for converting sensor electric current into voltage: Rsens
Variable range of sensor output voltage: Vsens

Sensor ADC detection output range: ADCrange

[0146] The aforementioned parameters are individually defined for the red, green and blue channels, and the dark-cur-
rent change coefficient b’ of the brightness sensor is varied depending on the channel, as indicated by the calculation
equations (14) to (16).

(B-2-5. Step ST25)

[0147] Next, in step ST25, compensation for the spectral transmittance characteristic of the liquid crystal display panel
caused by the temperature change is applied to the temperature-compensated feedback-control target value TGTt(X)
at a brightness value of X, which has been resulted from the compensation on the basis of the calculation equation (13).
This process is executed by the liquid crystal display panel temperature compensation means 12 and the multiplication
means 13 in the MPU 17 illustrated in FIG. 16.

[0148] This compensating process is performed on the basis of the following calculation equations (19) to (21).

TGTicorr) = TGTH(X)(R)eAteLCDdrift(R) ... (19)

TGTcotic) = TGTUX)(G)eAte LCDdrift(G)’ ... (20)

TGTLcome) = TGTH(X)(B)eAteLCDdrifi(B)’ ... (21)

[0149] The processing for AteLCDdrift(R)’, AtsLCDdrift(G)’ and At-LCDdrift(B)’ in the aforementioned equations (19)
to (21) is executed by the liquid crystal display panel temperature compensation means 12 and, this processing can be
referred to as processing for setting a compensation value (second compensation value) to the temperature characteristic
of the spectral transmittance of the liquid crystal display panel.

TGT cpr(r): Panel temperature compensated feedback control target value for red channel

TGT cpr(g): Panel temperature compensated feedback control target value for green channel
TGT_cpr(m): Panel temperature compensated feedback control target value for blue channel
TGTt(X)(R): Feedback control target value for red channel (after sensor temperature compensation)
TGTt(X)(G): Feedback control target value for green channel (after sensor temperature compensation)
TGTt(X)(B): Feedback control target value for blue channel (after sensor temperature compensation)
LCDdrift(R)’: Temperature change coefficient of liquid crystal display panel, for red channel
LCDdrift(G): Temperature change coefficient of liquid crystal display panel, for green channel
LCDdrift(B): Temperature change coefficient of liquid crystal display panel, for blue channel

(B-2-6. Step ST26)

[0150] Next, instep ST6, a comparison is made between the panel-temperature-compensated feedback-control target
value for the red channel determined according to the calculation equation (19) and the red-channel brightness detection

15



10

15

20

25

30

35

40

45

50

55

EP 1708 164 B1

value from the brightness sensor 4 to calculate the absolute difference value therebetween and, then, it is determined
whether or not the absolute difference value is equal to or less than a predetermined threshold value (threshold value
A). This determination operation is executed by the comparison means 8 in the MPU 17 illustrated in FIG. 6.

[0151] If the difference between the detection value and the target value is equal to or less than the threshold value
A, the process proceeds to step ST30. On the other hand, if the difference between the detection value and the target
value exceeds the threshold value A, the process proceeds to step ST27.

(B-2-7. Step ST27)

[0152] In step ST27, it is determined whether or not the detection value of the brightness sensor for the red channel
is greater than the panel-temperature-compensated feedback-control target value for the red-channel.

[0153] If the detection value is determined to be greater than the target value, the process proceeds to step ST28. If
the detection value is determined to be smaller than the target value, the process proceeds to step ST29.

(B-2-8. Step ST28)

[0154] In step ST28, the PWM controller 7 is controlled such that the electric power supplied to the red LED group 51
(FIG. 3) is reduced by a certain amount and, thereafter, the process proceeds to step ST30.

(B-2-9. Step ST29)

[0155] In step ST29, the PWM controller 7 is controlled such that the electric power supplied to the red LED group 51
(FIG. 3) is increased by a certain amount and, thereafter, the process proceeds to step ST30.

(B-2-10. Step ST30)

[0156] Next, in step ST30, a comparison is made between the panel-temperature-compensated feedback-control
target value for the green channel determined according to the calculation equation (20) and the green-channel brightness
detection value from the brightness sensor 4 to calculate the absolute difference value therebetween and, then, it is
determined whether or not the absolute difference value is equal to or less than a predetermined threshold value (threshold
value B). This determination operation is executed by the comparison means 8 in the MPU 17 illustrated in FIG. 6.
[0157] If the difference between the detection value and the target value is equal to or less than the threshold value
B, the process proceeds to step ST34. On the other hand, if the difference between the detection value and the target
value exceeds the threshold value B, the process proceeds to step ST31.

(B-2-11. Step ST31)
[0158] Instep ST31, itis determined whether or not the detection value of the brightness sensor for the green channel
is greater than the panel-temperature-compensated feedback-control target value for the green-channel.

[0159] If the detection value is determined to be greater than the target value, the process proceeds to step ST32. If
the detection value is determined to be smaller than the target value, the process proceeds to step ST33.

(B-2-12. Step ST32)

[0160] In step ST32, the PWM controller 7 is controlled such that the electric power supplied to the green LED group
52 (FIG. 3) is reduced by a certain amount and, thereafter, the process proceeds to step ST34.

(B-2-13. Step ST33)

[0161] In step ST33, the PWM controller 7 is controlled such that the electric power supplied to the green LED group
52 (FIG. 3) is increased by a certain amount and, thereafter, the process proceeds to step ST34.

(B-2-14. Step ST34)
[0162] Next, in step ST34, a comparison is made between the panel-temperature-compensated feedback-control
target value for the blue channel determined according to the calculation equation (21) and the blue-channel brightness

detection value from the brightness sensor 4 to calculate the absolute difference value therebetween and, then, it is
determined whether or not the absolute difference value is equal to or less than a predetermined threshold value (threshold
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value C). This determination operation is executed by the comparison means 8 in the MPU 17 illustrated in FIG. 6.
[0163] If the difference between the detection value and the target value is equal to or less than the threshold value
C, the process proceeds to step ST38. On the other hand, if the difference between the detection value and the target
value exceeds the threshold value C, the process proceeds to step ST35.

(B-2-15. Step ST35)

[0164] In step ST35, it is determined whether or not the detection value of the brightness sensor for the blue channel
is greater than the panel-temperature-compensated feedback-control target value for the blue-channel.

[0165] If the detection value is determined to be greater than the target value, the process proceeds to step ST36. If
the detection value is determined to be smaller than the target value, the process proceeds to step ST37.

(B-2-16. Step ST36)

[0166] In step ST36, the PWM controller 7 is controlled such that the electric power supplied to the blue LED group
53 (FIG. 3) is reduced by a certain amount and, thereafter, the process proceeds to step ST38.

(B-2-17. Step ST37)

[0167] In step ST37, the PWM controller 7 is controlled such that the electric power supplied to the blue LED group
53 (FIG. 3) is increased by a certain amount and, thereafter, the process proceeds to step ST38.

(B-2-18. Step ST38)

[0168] In step ST38, it is determined whether or not the brightness or color-temperature changing operations have
been performed. If any of the changing operations has been performed, the process returns to step ST21 where the
respective parameters are set again and the operations from step ST21 are repeated.

[0169] On the other hand, if any changing operation has not been performed, the process returns to step ST23 and
the feedback processing is repeated.

[0170] Plural color-temperature set values are preset in advance and an arbitrary one can be selected. In the case of
changing the setting of the color temperature, the operations from step ST1 are repeated.

(B-3. Effects and advantages)

[0171] As described above, the liquid crystal display device 200 according to the present embodiment applies com-
pensation for the temperature change in the brightness-sensor detection value to a feedback-control target value to
obtain a compensated feedback-control target value, further applies compensation for the temperature change in the
spectral transmittance of the liquid crystal display panel to the compensated feedback-control target value to obtain a
panel-temperature-compensated feedback-control target value. Further, the liquid crystal display device 200 compares
the panel-temperature-compensated feedback-control target value with the detection value from the brightness sensor
4 and, if the detection value from the brightness sensor does not reach the panel-temperature-compensated feedback-
control target value or if it exceeds the panel-temperature-compensated feedback-control target value, the device 200
performs control for increasing or reducing the electric power supplied to the respective LEDs for R, G and B, which can
compensate for the changes of the detection value of the brightness sensor 4 and the color of the liquid crystal display
panel 1 caused by the temperature rise within the display cabinet after power-on, thereby stabilizing the brightness and
chromaticity of white light soon after the power-on.

[0172] While the invention has been shown and described in detail, the foregoing description is in all aspects illustrative
and notrestrictive. Itis therefore understood that numerous modifications and variations can be devised without departing
from the scope of the invention.

Claims

1. A liquid crystal display device which is arranged to use, as backlight of a liquid crystal display panel, white light
generated from a light guide plate adapted to mix plural monochromatic lights into white light, said liquid crystal
display device comprising:

control means (7) arranged to individually control the light intensities of plural light sources for said plural
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monochromatic lights;

light detection means (4) arranged to detect the brightness of the white light of said backlight;

temperature detection means (3) arranged to measure the temperature in the vicinity of said liquid crystal display
panel; and

feedback control means (7) arranged to receive the brightness detection value detected by said light detection
means and to perform a feedback control to said control means in terms of the electric power supplied to said
plural light sources such that said brightness detection value is brought into agreement with a set brightness,
characterised in that

said feedback control means includes:

first temperature compensation means (14) arranged to set a first compensation value to the temperature
characteristic of the output of said light detection means caused by the temperature change, on the basis
of the detected temperature by said temperature detection means; and

second temperature compensation means (12) arranged to set a second compensation value to the tem-
perature characteristic of the spectral transmittance of said liquid crystal display panel caused by the tem-
perature change, on the basis of said detected temperature, and

said feedback control means being arranged to perform said feedback control on the basis of said first and
second compensation values, wherein

said first compensation value of said first temperature compensation means is set by multiplying the differ-
ence (At) between said detected temperature detected by said temperature detection means and a preset
reference temperature by a gain change coefficient (a(x)) indicative of the change in the detection gain of
said light detection means with respect to the temperature change.

The liquid crystal display device according to claim 1, wherein

said feedback control means includes comparison means (8) that is arranged to make a comparison between a
feedback control target value set on the basis of said set brightness and a panel-temperature-compensated bright-
ness detection value (ADC| cp7>) resulted from the multiplication of a temperature-compensated brightness detection
value (ADC(X)) by said second compensation value, said temperature-compensated brightness detection value
being resulted from the addition of said first compensation value to said brightness detection value detected by said
light detection means, and

if said panel-temperature-compensated brightness detection value is below said feedback-control target value or if
said panel-temperature-compensated brightness detection value exceeds said feedback-control target value, said
control means is controlled such that the electric power supplied to said plural light sources is reduced or increased.

The liquid crystal display device according to claim 1, wherein

said feedback control means includes comparison means (8) arranged to make a comparison between said bright-
ness detection value detected by said light detection means and a panel-temperature-compensated feedback-control
target value (TGT | cpt) resulted from the multiplication of a temperature-compensated feedback-control target value
(TGT((X)) by said second compensation value, said temperature-compensated feedback-control target value being
resulted from the addition of said first compensation value to a feedback-control target value defined on the basis
of said set brightness, and

if said panel-temperature-compensated feedback-control target value is below said brightness detection value or if
said panel-temperature-compensated feedback-control target value exceeds said brightness detection value, said
control means is controlled such that the electric power supplied to said plural light sources is reduced or increased.

The liquid crystal display device according to claim 1, wherein

said light detection means includes red, green and blue brightness sensors employing band-pass filters of red, green
and blue lights for dispersing white light from said backlight source into red, green and blue monochromatic lights
and then detecting the brightnesses of the respective lights,

said plural light sources include red, green and blue light emitting diodes, and said feedback control means is
arranged to individually perform feedback controls of the electric powers supplied to said red, green and blue light
emitting diodes to control their light intensities individually.

The liquid crystal display device according to claim 1, further comprising:
readable and writable storage means (30), wherein

said gain change coefficient is determined by multiplying the difference between a maximum output value and
a minimum output value from said light detection means by a correction coefficient set on the basis of a design

18



10

15

20

25

30

35

40

45

50

55

EP 1708 164 B1

standard value of said light detection means,

said correction coefficient, said maximum output value and minimum output value from said light detection
means are stored in said storage means, and

said storage means is structured to be writable from the outside.

6. The liquid crystal display device according to claim 1, wherein
said second compensation value of said second temperature compensation means is set by multiplying the difference
(At) between said detected temperature detected by said temperature detection means and a preset reference
temperature by a temperature change coefficient (LCDdrift) indicative of the change in the spectral transmittance
of said liquid crystal display panel with respect to the temperature change.

7. The liquid crystal display device according to claim 6, further comprising:

readable and writable storage means (30), wherein
said temperature change coefficient is stored in said storage means, and
said storage means is structured to be writable from the outside.

8. The liquid crystal display device according to claim 1, further comprising:

brightness setting means (9) that enables arbitrarily setting the brightness of said liquid crystal display panel,
wherein
the content of setting of said brightness setting means can be changed from the outside.

9. The liquid crystal display device according to claim 1, further comprising:

color setting means (10) that enables arbitrarily setting the color of said liquid crystal display panel, wherein
the content of setting of said color setting means can be changed from the outside.

Patentanspriiche

1. Flussigkristallanzeigevorrichtung, die zur Verwendung von weilRem Licht als Hintergrundlicht einer Fllssigkristall-
anzeigetafel angeordnet ist, das von einer Lichtleiterplatte erzeugt wird, die zum Mischen mehrerer monochroma-
tischer Lichter zu weilem Licht ausgebildet ist, wobei die Flissigkristallanzeigevorrichtung umfasst:

ein Steuermittel (7), das zum einzelnen Steuern der Lichtstarken mehrerer Lichtquellen fir die mehreren mo-
nochromatischen Lichter angeordnet ist;

ein Lichterfassungsmittel (4), das zum Erfassen der Helligkeit des weilen Lichts des Hintergrundlichts ange-
ordnet ist;

ein Temperaturerfassungsmittel (3), das zum Messen der Temperaturin der Nahe der Flissigkristallanzeigetafel
angeordnet ist; und

ein Ruckkopplungssteuermittel (7), das zum Empfangen des Helligkeitserfassungswertes angeordnet ist, der
von dem Lichterfassungsmittel erfasst wird, und eine Riickkopplungssteuerung zu dem Steuermittel im Sinne
des elektrischen Stroms durchfiihrt, der den mehreren Lichtquellen zugeleitet wird, so dass der Helligkeitser-
fassungswert mit einer eingestellten Helligkeit in Ubereinstimmung gebracht wird,

dadurch gekennzeichnet, dass

das Rickkopplungssteuermittel enthalt:

ein erstes Temperaturkompensationsmittel (14), das zum Einstellen eines ersten Kompensationswertes
fur die Temperatur, die fur den Ausgang des Lichterfassungsmittels charakteristisch ist, der durch die
Temperaturdnderung verursacht wird, auf der Basis der von dem Temperaturerfassungsmittel erfassten
Temperatur angeordnet ist; und

ein zweites Temperaturkompensationsmittel (12), das zum Einstellen eines zweiten Kompensationswertes
fur die Temperatur, die firden spektralen Transmissionsgrad der Fliissigkristallanzeigetafel charakteristisch
ist, der durch die Temperaturédnderung verursacht wird, auf der Basis der erfassten Temperatur angeordnet
ist, und

wobei das Rickkopplungssteuermittel zum Durchfiihren der Riickkopplungssteuerung auf der Basis des
ersten und zweiten Kompensationswertes angeordnet ist, wobei
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der erste Kompensationswert des ersten Temperaturkompensationsmittels durch Multiplizieren der Diffe-
renz (At) zwischen der erfassten Temperatur, die vom Temperaturerfassungsmittel erfasst wird, und einer
voreingestellten Referenztemperatur mit einem Pegeldnderungskoeffizienten (a(x)) eingestellt wird, der die
Anderung im Erfassungspegel des Lichterfassungsmittels in Bezug auf die Temperaturéanderung angibt.

Flussigkristallanzeigevorrichtung nach Anspruch 1, wobei

das Ruckkopplungssteuermittel ein Vergleichsmittel (8) enthélt, das zum Durchfiihren eines vergleichs zwischen
einem Ruckkopplungssteuersollwert, der auf der Basis der eingestellten Helligkeit eingestellt ist, und einem tafel-
temperaturkompensierten Helligkeitserfassungswert (ADC, opt>), der sich aus der Multiplikation eines temperatur-
kompensierten Helligkeitserfassungswert (ADC;(X)) mit dem zweiten Kompensationswert ergibt, angeordnet ist,
wobei der temperaturkompensierte Helligkeitserfassungswert das Ergebnis der Addition des ersten Kompensati-
onswertes zu dem Helligkeitserfassungswert ist, der von dem Lichterfassungsmittel erfasst wird, und

wenn der temperaturkompensierte Helligkeitserfassungswert unter dem Riickkopplungssteuersollwert liegt oder
wenn der temperaturkompensierte Helligkeitserfassungswert den Riickkopplungssteuersollwert iberschreitet, das
Steuermittel so gesteuert wird, dass der elektrische Strom, der den mehreren Lichtquellen zugeleitet wird, verringert
oder erhdht wird.

Flussigkristallanzeigevorrichtung nach Anspruch 1, wobei

das Rickkopplungssteuermittel ein Vergleichsmittel (8) enthalt, das zum Durchfliihren eines Vergleichs zwischen
dem Helligkeitserfassungswert, der von dem Lichterfassungsmittel erfasst wird, und einem tafeltemperaturkompen-
sierten Rickkopplungssteuersollwert (TGT cpt), der sich aus der Multiplikation eines temperaturkompensierten
Ruckkopplungssteuersollwerts (TGT(X)) mit dem zweiten Kompensationswert ergibt, angeordnet ist, wobei der
temperaturkompensierte Riickkopplungssteuersollwert das Ergebnis der Addition des ersten Kompensationswertes
zu einem Rickkopplungssteuersollwert ist, der auf der Basis der eingestellten Helligkeit definiert ist, und

wenn der tafeltemperaturkompensierte Riickkopplungssteuersollwert unter dem Helligkeitserfassungswert liegt oder
wenn der tafeltemperaturkompensierte Riickkopplungssteuersollwert den Helligkeitserfassungswert tiberschreitet,
das Steuermittel derart gesteuert wird, dass der elektrische Strom, der den mehreren Lichtquellen zugeleitet wird,
verringert oder erhdht wird.

Flussigkristallanzeigevorrichtung nach Anspruch 1, wobei

das Lichterfassungsmittel Rot-, Griin- und Bau-Helligkeitssensoren enthalt, die Rot-, Griin- und Blaulicht-Band-
passfilter zum Streuen von weilRem Licht von der Hintergrundlichtquelle in rotes, griines und blaues monochroma-
tisches Licht verwenden und dann die Helligkeit des jeweiligen Lichts erfassen,

die mehreren Lichtquellen Rot-, Griin- und Blaulicht-Leuchtdioden enthalten und

das Ruckkopplungssteuermittel zum einzelnen Durchfiihren von Ruckkopplungssteuerungen des elektrischen
Stroms angeordnetist, der den Rot-, Griin- und Blaulicht-Leuchtdioden zugefiihrt wird, um deren Lichtstarken einzeln
zu steuern.

Flussigkristallanzeigevorrichtung nach Anspruch 1, des Weiteren umfassend:

ein lesbares und beschreibbares Speichermittel (30), wobei

der Pegelanderungskoeffizient durch Multiplizieren der Differenz zwischen einem maximalen Ausgangswert
und einem minimalen Ausgangswert von dem Lichterfassungsmittel mit einem Korrekturkoeffizienten bestimmt
wird, der auf der Basis eines Honstruktionsstandardwertes des Lichterfassungsmittels eingestellt ist,

wobei der Korrekturkoeffizient, der maximale Ausgangswert und der minimale Ausgangswert von dem Lichter-
fassungsmittel in dem Speichermittel gespeichert sind und

das Speichermittel so gestaltet ist, dass es von auf3en beschreibbar ist.

Flussigkristallanzeigevorrichtung nach Anspruch 1, wobei

der zweite Kompensationswert des zweiten Temperaturkompensationsmittels durch Multiplizieren der Differenz (At)
zwischen der erfassten Temperatur, die vom Temperaturerfassungsmittel erfasst wird, und einer voreingestellten
Referenztemperatur mit einem Temperaturanderungskoeffizienten (LCDdrift) eingestellt wird, der die Anderung im
spektralen Transmissionsgrad der Flissigkristallanzeigetafel in Bezug auf die Temperaturdnderung angibt.

Flussigkristallanzeigevorrichtung nach Anspruch 6, des Weiteren umfassend:

ein lesbares und beschreibbares Speichermittel (30), wobei
der Temperaturanderungskoeffizient im Speichermittel gespeichert ist und

20



10

15

20

25

30

35

40

45

50

55

EP 1708 164 B1
das Speichermittel so gestaltet ist, dass es von auf’en beschreibbar ist.
8. Flussigkristallanzeigevorrichtung nach Anspruch 1, des Weiteren umfassend:

ein Helligkeitseinstellmittel (9), das ein willkiirliches Einstellen der Helligkeit der Flissigkristallanzeigetafel er-
moglicht, wobei
der Inhalt einer Einstellung des Helligkeitseinstellmittels von auflen gedndert werden kann.

9. Flussigkristallanzeigevorrichtung nach Anspruch 1, des Weiteren umfassend:

ein Farbeinstellmittel (10), das ein willkirliches Einstellen der Farbe der Flissigkristallanzeigetafel ermdglicht,
wobei
der Inhalt einer Einstellung des Farbeinstellmittels von auflen gedndert werden kann.

Revendications

1. Dispositif d’affichage a cristaux liquides qui est congu pour utiliser, comme retro-éclairage d’une tablette d’affichage
a cristaux liquide, la lumiére blanche générée a partir d’'une plaque de guidage de la lumiére adaptée pour combiner
en lumiere blanche une pluralité de lumiéres monochromatiques, ledit dispositif d’affichage a cristaux liquides
comportant :

des moyens de commande (7) congus pour commander de fagon individuelle les intensités lumineuses de la
pluralité de sources de lumiéere correspondant aux dites lumiéres monochromatiques ;

des moyens de détection de lumiére (4) congus pour détecter la brillance de la lumiére blanche dudit rétro-
éclairage ;

des moyens de détection de température (3) congus pour mesurer la température au voisinage de ladite tablette
d’affichage a cristaux liquides ; et

des moyens de commande de réaction (7) congus pour recevoir la valeur de détection de la brillance détectée
par lesdits moyens de détection de lumiére et pour exécuter une commande de réaction sur lesdits moyens de
commande en terme de puissance électrique fournie a ladite pluralité de sources de lumiére de telle sorte que
ladite valeur de détection de brillance soit amenée en conformité avec une brillance préétablie,

caractérisé en ce que

lesdits moyens de commande de réaction comportent :

des premiers moyens de compensation de température (14) congus pour établir une premiéere valeur de com-
pensation correspondant a la caractéristique en température de la sortie desdits moyens de détection de lumiére
provoquée par la variation de température, sur la base de la température détectée par lesdits moyens de
détection de température ; et

des seconds moyens de compensation de température (12) congus pour établir une seconde valeur de com-
pensation correspondant a la caractéristique en température du facteur de transmission spectrale de ladite
tablette d’affichage a cristaux liquides provoquée par la variation de température, sur la base de ladite tempé-
rature détectée, et

lesdits moyens de commande de réaction étant congus pour exécuter ladite commande de réaction sur la base
desdites premiére et seconde valeurs de compensation, dans lequel

ladite premiére valeur de compensation desdits premiers moyens de compensation de température est établie
en multipliant la différence (At) entre ladite température détectée parlesdits moyens de détection de température
etune température de référence préétablie par un coefficient de variation de gain (a(x)) indicateur de la variation
dans le gain de détection desdits moyens de détection de lumiére par rapport a la variation de température.

2. Dispositif d’affichage a cristaux liquides selon la revendication 1 dans lequel

lesdits moyens de commande de réaction comportent des moyens de comparaison (8) qui sont congus pour faire
une comparaison entre une valeur cible de commande de réaction déterminée sur la base de ladite brillance établie
et une valeur de détection de la brillance compensée en température de la tablette (ADC| opt>) résultant de la
multiplication d’une valeur de détection de brillance compensée en température (ADC,(X)) par ladite seconde valeur
de compensation, ladite valeur de détection de la brillance compensée en température étant le résultat de I'addition
de ladite premiére valeur de compensation a ladite valeur de détection de brillance détectée par lesdits moyens de
détection de lumieére, et

si ladite valeur de détection de la brillance compensée en température de la tablette est inférieure a ladite valeur
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cible de commande de réaction, ou si ladite valeur de détection de la brillance compensée en température du
panneau dépasse ladite valeur cible de commande de réaction, lesdits moyens de commande sont ajustés de telle
fagon que la puissance électrique fournie a la dite pluralité de sources de lumiére soit réduite ou augmentée.

Dispositif d’affichage a cristaux liquides selon la revendication 1, dans lequel

lesdits moyens de commande de réaction comportent des moyens de comparaison (8) congus pour faire une
comparaison entre ladite valeur de détection de brillance détectée par lesdits moyens de détection de lumiére et
une valeur cible de commande de réaction compensée en température de la tablette (TGT cp7) résultant de la
multiplication d’une valeur cible de commande de réaction compensée en température (TCT,(X)) par ladite seconde
valeur de compensation, ladite valeur cible de commande de réaction a compensation de température résultant de
I'addition de ladite premiére valeur de compensation a une valeur cible de commande de réaction définie sur la
base de ladite brillance établie, et

si ladite valeur cible de commande de réaction compensée en température de la tablette se situe au-dessous de
ladite valeur de détection de brillance ou si ladite valeur cible de commande de réaction compensée en température
de la tablette dépasse ladite valeur de détection de brillance, lesdits moyens de commande sont ajustés de telle
fagon que la puissance électrique fournie a ladite pluralité de sources de lumiére soit réduite ou augmentée.

Dispositif d’affichage a cristaux liquides selon la revendication 1, dans lequel

lesdits moyens de détection de lumiére comprennent des capteurs de brillance de rouge, de vert et de bleu utilisant
des filtres passe-bande des lumiéres rouge, verte et bleue correspondant a une dispersion de lumiére blanche
venant de ladite source de rétro-éclairage en lumiéres monochromatiques rouge, verte et bleue et, ensuite d’'une
détection des brillances des lumiéres respectives,

ladite pluralité sources de lumiére comportent des diodes émettrices de lumiére rouge, verte et bleue, et

lesdits moyens de commande de réaction sont congus pour exécuter individuellement des commandes de réaction
des puissances électriques fournies aux dites diodes émettrices de lumiére rouge, verte et bleue afin de commander
individuellement leurs intensités lumineuses.

Dispositif d’affichage a cristaux liquides selon la revendication 1, comprenant, de plus :

des moyens de mémoire a accés en lecture et en écriture (30), dans lequel

ledit coefficient de variation de gain est déterminé en multipliant la différence entre une valeur de sortie maximale
et une valeur de sortie minimale a partir desdits moyens de détection de lumiére par un coefficient de correction
établi sur la base d’'une valeur de conception standard desdits moyens de détection de lumiere,

ledit coefficient de correction, ladite valeur de sortie maximale et ladite valeur de sortie minimale provenant
desdits moyens de détection de lumiére sont stockés dans lesdits moyens de stockage, et

lesdits moyens de stockage sont structurés pour étre accessibles en écriture a partir de I'extérieur.

Dispositif d’affichage a cristaux liquides selon la revendication 1, dans lequel

ladite seconde valeur de compensation desdits seconds moyens de compensation de température est établie en
multipliant la différence (At) entre ladite température détectée par lesdits moyens de détection de température et
une température de référence préétablie par un coefficient de variation de température (LCDdrift) indicateur de la
variation du coefficient de transmission spectrale de ladite tablette d’affichage a cristaux liquides par rapport a la
variation de température.

Dispositif d’affichage a cristaux liquides selon la revendication 6, comprenant, de plus:
des moyens de stockage a accés en lecture et en écriture (30), dans lequel
ledit coefficient de variation de température est stocké dans lesdits moyens de stockage, et
lesdits moyens de stockage sont structurés pour étre accessibles en écriture a partir de I'extérieur.
Dispositif d’affichage a cristaux liquides selon la revendication 1 comprenant, de plus :
des moyens d’établissement de la brillance (9) qui permettent d’établir arbitrairement la brillance de ladite
tablette d’affichage a cristaux liquides, dans lequel
le contenu de I'établissement desdits moyens d’établissement de la brillance peut étre modifié a partir de

'extérieur.

Dispositif d’affichage a cristaux liquides selon la revendication 1 comprenant, de plus :
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des moyens d’établissement de la couleur (10) qui permettent d’établir arbitrairement la couleur de ladite tablette

d’affichage a cristaux liquides, dans lequel

le contenu de I'établissement desdits moyens d’établissement de la couleur peut étre modifié a partir de I'ex-

térieur.
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