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(57) ABSTRACT

The present invention provides a display method for an LCD
device with reduced color break-up, comprising the follow-
ing steps: generating a control signal for each sub-frame, and
displaying the sub-frames successively. The present inven-
tion generates, according to brightness of a screen to be
displayed, second backlight control signals and second LC
control signals for each display region in the each sub-frame
and then, according to the second backlight control signals
and the second L.C control signals, displays a chromatic sub-
frame and a plurality of monochromatic sub-frames succes-
sively so that the screen to be displayed can be viewed
through human vision. The present invention can not only
facilitate reducing color break-up (CBU) of the LCD device,
but also can contributes to the LCD device advantaged by
high contrast, high color saturation, low power consumption
and low manufacturing costs.
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DISPLAY METHOD FOR LCD DEVICE WITH
REDUCED COLOR BREAK-UP

BACKGROUND OF THE INVENTION

[0001] 1. Technical Field

[0002] Thepresent invention relates to a display method for
reducing color break-up of an LCD device and, more particu-
larly, to a display method for an LCD device with reduced
color break-up.

[0003] 2. Description of Related Art

[0004] Recently, the progressive development of the flat
panel display industry has promoted the display technology
and has brought liquid crystal display (LCD) devices featur-
ing for compactness, light-weight and low electromagnetic
radiation to a mainstream stage of display products.

[0005] Inaknown LCD device implementing spatial color
filters (SCF), each pixel in an LCD module thereof is com-
posed of three sub-pixels, and each of the sub-pixels requires
afield effect transistor (TFT) to control electric field intensity
thereof. Since each pixel needs at least three field effect
transistors and implements color filters, manufacturing of the
conventional LCD device is therefore costly and complex and
significantly reduces light efficiency of the LCD device.
Hence, the field sequential color (FSC) technology has been
introduced to the industry. Such FSC technology switches
light sources of three primary colors according to a time
sequence and synchronously controls transmittance ratio of
LCD pixels so as to modulate relative intensity of each said
light sources. Afterward, through integration effect of human
vision in response to light stimulus, a color to be displayed is
viewed.

[0006] Since FSC technology achieves chromatic display
without implementing color filters and dividing pixels into
sub-pixels, the number of the field effect transistors for a
single pixel is reduced so as to reduce material costs and
simplify proceeding procedures. In an ideal imaging status,
the three primary colors contained in a single chromatic
image are projected to positions corresponding to each pixel
on a human retina so that color information of each said pixel
could be reproduced in human vision. However, if the pixels
corresponding to color fields of the three primary colors con-
tained in the chromatic image are projected to deviant posi-
tions on the human retina, a viewer’s vision system can detect
such deviation and therefore the viewer views an image with
deviant color fields, namely color break-up. As color break-
up can significantly debase display quality. it is a serious
problem to be solved in the FSC technology.

[0007] An approach for remedying color break-up by
inserting monochromatic images is as disclosed in the U.S.
Pat. No. 7,057,668. This prior invention implements red,
green, and blue LEDs in backlight so that when an image
signal is input, the input image signal is converted into YCrCb
colors. When color break-up is not serious, FSC technology is
employed to display screens. When color break-up is serious,
another monochromatic screen is inserted and the red, green,
and blue LEDs are lighted, so as to change the backlight into
a white light with full intensity. As a result, colored strips
generated with color break-up can be mixed with the inserted
monochromatic screen, so that the human vision system can
hardly detect color break-up.

[0008] Though the above approach can partially overcome
color break-up, when the viewer views the LCD device of
FSC technology in the front thereof, since light leak of the
LCD device exists and reduces contrast of the LCD device,
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there is a need for efficiently reducing color break-up while
enhancing contrast of an LCD device.

SUMMARY OF THE INVENTION

[0009] The present invention provides a display method for
an LCD device with reduced color break-up by combining
dynamic contrast technology and field sequential color (FSC)
technology so as to reduce color break-up (CBU) of the LCD
device, and provide the LCD device with advantages of high
contrast, low power consumption, high color saturation and
low manufacturing costs.

[0010] To achieve these and other objectives of the present
invention, the display method for an LCD device with
reduced color break-up comprises the following steps: gen-
erating a control signal for each sub-frame, wherein the con-
trol signal comprises a plurality of second backlight control
signals a plurality of second LC control signal, and wherein
the control signal is generated by the following steps: analyz-
ing an input image signal for acquiring a first LC control
signal and a first backlight control signal of each color light at
each pixel; dividing the sub-frame into a plurality of display
regions; generating the second backlight control signals for
each said color light in each said display region according to
the first LC control signal; generating the second L.C control
signal for each said color light at each said pixel in each said
display region according to the second backlight control sig-
nal; and generating a third LC control signal for each said
display region; and displaying a plurality of the sub-frames
successively with the following steps: displaying a chromatic
sub-frame according to the second backlight control signal of
each said color light in each said display region in company
with the third LC control signal; and displaying a plurality of
color light sub-frames successively according to the second
backlight control signal of the color light in each said display
region in company with a calculation of the second LC con-
trol signal and the third LC control signal color light of the
color light at each said pixel.

[0011] To achieve these and other objectives of the present
invention, the display method for an LCD device with
reduced color break-up comprises the following steps: gen-
erating a control signal for each sub-frame, wherein the con-
trol signal comprises a plurality of second backlight control
signals and a plurality of second LC control signals, wherein
the control signal is generated by the following steps: analyz-
ing an input image signal for acquiring a first LC control
signal and a first backlight control signal of each color light at
each pixel; dividing the sub-frame into a plurality of display
regions; generating the second backlight control signal for
each said color light in each said display region according to
the first LC control signal; generating the second L.C control
signal for each said color light at each said pixel in each said
display region according to the second backlight control sig-
nal; and generating a third LC control signal for each said
display region; and displaying a plurality of sub-frames suc-
cessively by the following steps: displaying a chromatic sub-
frame generated by selecting a first color light and a second
color light from a plurality of color lights, and then using the
second backlight control signal of the first color light and the
second backlight control signal of the second color light in
company with the third LC control signal; displaying a first
color light sub-frame according to the second backlight con-
trol signal of the first color light and a calculation of the
second LC control signal and the third LC control signal of
the first color light at each said pixel; displaying a second
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color light sub-frame according to the second backlight con-
trol signal of the second color light and a calculation of the
second LC control signal and the third LC control signal of
the second color light at each said pixel; and displaying a third
color light sub-frame by using the second backlight control
signal of the third colorlight and the second LC control signal
of the third color light at each said pixel.

[0012] By implementing the present invention, at least the

following progressive effects can be achieved.

[0013] 1. Color break-up can be reduced by reducing con-
tribution of each color light sub-frame to the displayed
screen.

[0014] 2. Contrast of an LCD device can be enhanced and
power consumption can be reduced by modulating magni-
tude of backlight signals of different display regions in
each sub-frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The invention as well as a preferred mode of use,
further objectives and advantages thereof, will best be under-
stood by reference to the following detailed description of an
illustrative embodiment when read in conjunction with the
accompanying drawings, wherein:

[0016] FIG.1isa flow chart of an embodiment of a display
method for an LCD device with reduced color break-up
according to the present invention;

[0017] FIG. 2 is a flow chart of an embodiment of generat-
ing control signals for each sub-frame according to the
present invention;

[0018] FIG. 3 is an embodiment of a chromatic image to be
displayed according to the present invention;

[0019] FIG. 4A is a flow chart of an embodiment of dis-
plaving each sub-frame according to the present invention;
[0020] FIG. 4B illustrates an exemplificative time sequence
of displaying each sub-frame according to the present inven-
tion;

[0021] FIG. 5A is another flow chart of an embodiment of
displaying each sub-frame according to the present invention;
[0022] FIG. 5B illustrates another exemplificative time
sequence of displaying each sub-frame according to the
present invention;

[0023] FIG. 6A is a flow chart of generating the control
signal in some display region in FIG. 3; and

[0024] FIG. 6B is a flow chart of successively displaying
sub-frame according to the control signal generated by FIG.
6A.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0025] FIG.1isa flow chart ofan embodiment of a display
method foran LCD device with reduced color break-up S100
according to the present invention. FIG. 2 is a flow chart of an
embodiment of generating control signals for each sub-frame
S110 according to the present invention. FIG. 3 is an embodi-
ment of a chromatic image to be displayed according to the
present invention. FIG. 4A is a flow chart of an embodiment
of displaying each sub-frame S120 according to the present
invention. FIG. 4B illustrates an exemplificative time
sequence of displaying each sub-frame S120 according to the
present invention. F1G. 5A is another flow chart of an embodi-
ment of displaying each sub-frame S120" according to the
present invention. FIG. 5B illustrates another exemplificative
time sequence of displaying each sub-frame S120' according

May 7, 2009

to the present invention. FIG. 6A is a flow chart of generating
the control signal in a certain display region in FIG. 3. FIG.
6B is a flow chart of successively displaying sub-frame
according to the control signal generated by FIG. 6A.
[0026] As shown in FIG. 1, the present embodiment illus-
trates a display method for an LCD device with reduced color
break-up S100, comprising the following steps: generating a
control signal for each sub-frame S110, and displaying the
sub-frames successively S120.

[0027] Thecontrol signal of each said sub-frame comprises
a plurality of second backlight control signals, a plurality of
second LC control signals, and a third LC control signal. The
second backlight control signals function for controlling
brightness of backlight of a backlight module while the sec-
ond LC control signals function for controlling transmittance
ratio of LCD. The stronger the second LC control signals are,
the higher the transmittance ratio of LCD is and the brighter
the screen is. In the present embodiment, gray value of back-
light brightness and gray value of LCD are used to indicate
magnitude of the second backlight control signals and the
second LC control signals.

[0028] According to FIG. 2, the method for generating
control signals for each sub-frame S110 comprises the fol-
lowing steps: analyzing an input image signal S111, dividing
the sub-frame into a plurality of display regions S112, gen-
erating the second backlight control signals for each color
light in each said display region S113, generating the second
LC control signals for each color light at each pixel in each
said display region S114, and generating the third L.C control
signal for each said display region S115. As to the step of
analyzing input image signal S111, when there is an image as
shown in FIG. 3 to be displayed, the input image signal
comprises information such as a first backlight control signal
and a first LC control signal. For instance, if the backlight
brightness is in full intensity, it means the first backlight
control signal is at the maximum of the gray value of the
backlight brightness. For example, if an 8-bit control signal is
implemented, the first backlight control signal is 255.
[0029] When the backlight brightness is in full intensity, the
LCD device employs the first LC control signal to control the
transmittance ratio of LCD for each pixel so as to display
colors with various degrees of brightness. Thus, the first LC
control signal and the first backlight control signal in each
said pixel can be acquired respectively by analyzing the input
image signal.

[0030] As to the step of dividing the sub-frame into a plu-
rality of display regions S112, since there may be brighter
portions and darker portions in a chromatic image, the sub-
frame can be divided into the plurality of display regions so
that the backlight brightness for each said display region can
be respectively controlled according to the brightness of the
display region. In FIG. 3, for instance, the sub-frame may be
divided into 4x4 display regions.

[0031] As to the step of generating the second backlight
control signal for each color light in each said display region
S113, in each said display region, a value is derived from the
first LC control signal of each color light and used as the
second backlight control signal. Thereupon, a user can
optionally, for instance, take a maximum value, an average
value, or a value calculated by dividing the average value of
the first LC control signal by a total order of the control signal
to get a quotient, deriving a root of the quotient to normalize
the quotient, and then multiplying the root by the total order,
as the second backlight control signal.
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[0032] Forexample, in the case that the maximum value of
the first LC control signal in the display region is taken as the
second backlight control signal, if the maximum value of the
first LC control signal is 95, the second backlight control
signalisalso 95. Since the pixel having the maximum value of
the first LC control signal is the brightest pixel in the display
region, once the backlight brightness is directly aligned to the
best brightness in the display region, the power consumption
of the backlight module can be reduced.

[0033] That is, by modulating the backlight in each display
region in the manner that in darker display regions, the back-
light is weakened or even shut off while in brighter display
regions, the backlight is augmented, and using the second LC
control signals to change the transmittance ratio of LCD, the
chromatic image to be displayed can be viewed and the objec-
tives of reducing power consumption and enhancing screen
contrast can be achieved.

[0034] As to the step of generating the second LC control
signal for each color light at each pixel in each said display
region S114, since the finally displayed chromatic image
shall have light intensity equal to that of the chromatic image
generated by the input image signal, the second L.C control
signal can be derived from the given second backlight control
signal through the following equation:

GLeipr=GL, i BLri/ BLerpor) " M

Therein, GL,; is the second LC control signal; BL ., is the
first backlight control signal; BL, is the second backlight
control signal; r is a gamma factor; and GL ., is the first LC
control signal. Besides, in view of possible interference
among the backlight sources of the display regions, BL,;, in
the above equation (1) may be replaced by the light intensity
of the first backlight control signal while BL,,z may be
replaced by the light intensity of the second backlight control
signal, so as to derive the second LC control signal of
enhanced accuracy and appropriateness.

[0035] In the step of generating the third L.C control signal
for each said display region S115, the third LC control signal
is generated from all the second LC control signals for each
said color light and may be smaller than or equal to the
minimum value among all the second LC control signals for
the color light.

[0036] According to FIG. 4A, for displaying the sub-
frames successively S120, following steps are conducted:
displaying a chromatic sub-frame S121, and successively
displaying the color light sub-frames S122.

[0037] In the step of displaying the chromatic sub-frame
S121, as shown in FIG. 4B, the chromatic sub-frame is
formed by simultaneously displaying all the color light sub-
frames according to the second backlight control signals of all
the color lights in each said display region in company with
the third LC control signal. The chromatic sub-frame may be
a screen constructed from three color lights, namely, a red
light, a green light and a blue light. Therein, the backlight
brightness of each said color light is controlled by the second
backlight control signal of each said color light, respectively,
while the transmittance ratio of LCD is controlled by the third
LC control signal.

[0038] Inthe step of successively displaying the color light
sub-frames S122, each said color light sub-frame is displayed
according to the second backlight control signal of the color
light in each said display region in company with a calcula-
tion of the second L.C control signal and the third L.C control
signal at each pixel. Therein, the calculation may be the
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difference between the second LC control signal and the third
LC control signal. However, different ways of generating the
calculation may be also implemented without limitation and
a user may make alteration thereto for obtaining desired
screen quality.

[0039] As shown in FIG. 4B, only when the chromatic
sub-frame and all the color light sub-frames are displayed in
atime cycle T, a chromatic image can be viewed as an integral
through human vision. The chromatic sub-frames may, for
example, as shown in FIG. 4B, be displayed in the way that
red light, green light and blue light sub-frames are displayed
simultaneously, wherein the second backlight control signal
and second LC control signal of each said color light sub-
frame are deployed as described above.

[0040] Furthermore, in the present embodiment, the chro-
matic sub-frame may be displayed by displaying only two of
the three primary colors simultaneously, as shown in FIG. SA.
An alternative way to display the sub-frames successively
S120' comprises the following steps: displaying the chro-
matic sub-frame S121', displaying a first color light sub-
frame S123, displaying a second color light sub-frame S124,
and displaying a third color light sub-frame S125.

[0041] In the step of displaying a chromatic sub-frame
S121', as shown in FIG. 5B, a first color light and a second
color light are selected from three different color lights and
then the second backlight control signal of the first color light
and the second backlight control signal of the second color
light are used in company with the third LC control signal to
display the chromatic sub-frame. Therein, the first color light
and the second color light may be selected from the group
consisting of a red light, a green light and a blue light. Mean-
time, the third LC control signal may be smaller than or equal
to the minimum value between the second LC control signals
of the first and the second color lights. For example, assuming
that the first color light is the red light and the second color
light is the green light, the chromatic sub-frame is actually a
yellow light sub-frame that is displayed according to the
second backlight control signal of the red light and the second
backlight control signal of the green light in company with the
third LC control signal.

[0042] In the step of displaying the first color light sub-
frame S123, the first color light sub-frame is displayed
according to the second backlight control signal of the first
color light in company with a calculation of the second LC
control signal and third LC control signal of the first color
light at each pixel. Therein the calculation may be the differ-
ence between the second LC control signal and the third L.C
control signal. However, different ways of generating the
calculation may be also implemented without limitation and
a user may make alteration thereto for obtaining desired
screen quality. Since the chromatic sub-frame has partially
displayed the first color light, the calculation between the
second LC control signal and the third LC control signal has
to be done and then the second backlight control signal is used
in company with the calculation of the LC control signals to
display the first color light sub-frame.

[0043] In the step of displaying the second color light sub-
frame S124, the second color light sub-frame is displayed
according to the second backlight control signal of the second
color light in company with a calculation between the second
LC control signal and third LC control signal of the second
color light at each pixel. Therein the calculation may be the
difference between the second LC control signal and the third
LC control signal. Similarly, Since the chromatic sub-frame
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has partially displayed the second color light, operation
between the second LC control signal and the third LC control
signal has to be done and then the second backlight control
signal is used in company with the calculation of the LC
control signals to display the second color light sub-frame.
[0044] In the step of displaying the third color light sub-
frame S125, the third color light sub-frame is displayed
according to the second backlight control signal of the third
color light in company with the second L.C control signal of
the third color light at each pixel. Since the chromatic sub-
frame has not displayed the third color light, calculation
between the second LC control signal and the third LC control
signal has not to be done and the second LC control signal can
be directly displayed in company with the second backlight
control signal of the third color light.

[0045] As in FIG. 5B, the chromatic sub-frame may be the
yellow light sub-frame by displaying the red light and the
green light. Alternatively, the chromatic sub-frame may be a
cyan light sub-frame (not shown) by displaying the green
light and the blue light. Or, the chromatic sub-frame may be
amagenta light sub-frame (not shown) by displaying the red
light and the green light and then successively displaying the
first, second and third color light sub-frames, wherein the
display sequence of the color light sub-frames is not limited.
[0046] Since the chromatic sub-frame has partially dis-
played the color lights, by successively displaying each said
color light sub-frame, the lack of colors in the chromatic
sub-frame can be complemented. Moreover, due to the
inserted chromatic sub-frame, the duration where each said
color light sub-frame is displayed is shortened relatively so
that the contribute of each said color light to the image can be
reduced and in turn color break-up is suppressed.

[0047] For further illustrating the present embodiment, an
exemplificative flow chart of the disclosed method is pro-
vided in FIG. 6A, wherein a process S120 of generating the
second backlight control signal 21, the second LC control
signal 22 and the third LC control signal 23 in a certain
display region of FIG. 4 is described.

[0048] According to FIG. 6A, by analyzing the input image
signal S111, the first backlight control signal 11 of each said
color light and the first L.C control signal 12 in each pixel can
be derived. It is learned from FIG. 6A that the first backlight
control signal 11 of the red light is 255, and the first LC
control signal 12 is 250, 248, 246, 264, etc. The first backlight
control signal 11 of the green light is 255, and the first LC
control signal 12 is 196, 195, 194, 194, etc. The first backlight
control signal 11 of the blue light is 255, and the first LC
control signal 12 is 92, 93, 93, 95, etc.

[0049] Then the first LC control signal of each color light is
used to generate the second backlight control signal, respec-
tively S113. For instance, when the maximum value among
the first LC control signals 12 is taken as the second backlight
control signal 21 of each color light, in the certain display
region, the second backlight control signal 21 of the red light
is 250; the second backlight control signal 21 of the green
light is 196; and the second backlight control signal 21 of the
blue light is 95.

[0050] Afterward, the second L.C control signal of each
color light is to be produced S114. Since the finally displayed
chromatic image shall have light intensity equal to that of the
chromatic image generated by the input image signal, the
second LC control signal 22 of each pixel can be derived from
the equation (1). If the gamma factor in the equation (1) is 2,
after calculation, the second LC control signal 22 of the red
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light is 252, 250, 248, 248, etc; the second LC control signal
22 of the green light is 244, 222, 221, 221, etc; and the second
LC control signal 22 of the blue light is 151, 152, 152, 156,
etc.

[0051] At]last, the third LC control signal is to be produced
S115. Assuming that the minimum value among the second
LC control signals 22 of the red, green and blue lights is taken
as the third LC control signal 23, the third LC control signal
23 is 113. However, the user can also select a value smaller
than the minimum value among the second LC control signals
22 as the third LC control signal 23 according to the screen to
be displayed.

[0052] FIG. 6B illustrates the process of successively dis-
playing the sub-frames according to the control signals of
each said color light S120. The second backlight control
signals 21 of the red, green and blue colors are used in com-
pany with the third LC control signal 23 to display the chro-
matic sub-frame S121. Since the third LC control signal 23 is
the minimum value among the second backlight control sig-
nals 21 of the red, green and blue colors, the chromatic sub-
frame displays part of the colors of the chromatic image to be
displayed.

[0053] Then, the color light sub-frames are displayed suc-
cessively S122. Therein, the red light sub-frame, the green
light sub-frame, and the blue light sub-frame are successively
displayed while the display sequence of the color lights is not
limited. According to the sequence shown in FIG. 6B, the first
color light sub-frame is the red light sub-frame; the second
color light sub-frame is the green light sub-frame; and the
third color light sub-frame is the blue light sub-frame.
[0054] For instance, the second backlight control signal 21
of the red light sub-frame is 250 and is used in company with
the calculation 24 of the second LC control signal 22 and the
third LC control signal 23, e.g. 139, 137, 135, 135, etc. to
display the red light sub-frame. Similarly, the second back-
light control signal 21 of the green light sub-frame is 196 and
the second backlight control signal 21 of the blue light sub-
frame is 95, which are respectively used in company with the
calculations 24 of the second LC control signal 22 and the
third LC control signal 23 thereof to display the green and
blue light sub-frames. In virtue of the aforementioned
method, chromatic images can be displayed with reduced
color break-up.

[0055] Although the particular embodiments of the inven-
tion have been described in detail for purposes of illustration,
it will be understood by one of ordinary skill in the art that
numerous variations will be possible to the disclosed embodi-
ments without going outside the scope of the invention as
disclosed in the claims.

What is claimed is:
1. A display method for an LCD device with reduced color
break-up, comprising following steps:
generating a control signal for each sub-frame, wherein the
control signal comprises of a plurality of second back-
light control signals, a plurality of second LC control
signals and a third LC control signal, and the control
signal is generated by following steps:
analyzing an input image signal to derive a first LC
control signal and a first backlight control signal of
each color light at each pixel;
dividing the sub-frame into a plurality of display
regions;
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generating the second backlight control signal of each
said color light in each said display region according
to the first LC control signals;

generating the second LC control signal of each said
color light in each said display region at each said
pixel according to the second backlight control signal;
and

generating the third LC control signal of each said dis-
play region; and

successively displaying the sub-frames, by following
steps:

displaying a chromatic sub-frame according to the sec-
ond backlight control signal of each said color light in
each said display region in company with the third LC
control signal; and

successively displaying color light sub-frames, wherein
each said color light sub-frame is displayed according
to the second backlight control signal of the color
light in each said display region in company with a
calculation between the second LC control signal and
the third LC control signal of the color light in each
said pixel.

2. The display method of claim 1, wherein the color lights
are a red light, a green light and a blue light.

3. The display method of claim 1, wherein the second
backlight control signal of each said color light in each said
display region is a maximum value among the first LC control
signals.

4. The display method of claim 1, wherein the second
backlight control signal of each said color light in each said
display region is an average value of the first LC control
signals.

5. The display method of claim 1, wherein the second
backlight control signal of each said color light in each said
display region is a value calculated by dividing an average
value of the first LC control signals by a total order of the
backlight control signals to get a quotient, deriving a root of
the quotient, and then multiplying the root by the total order.

6. The display method of claim 1, wherein the second LC
control signal for each said color light at each said pixel in
each said display region is derived from following equation:

GLupr=(BLr/BLipr) Vrs GLp

wherein, GL ;5 1s the second LC control signal; BL 4, ;15 the
first backlight control signal; BL . is the second backlight
control signal; r is a gamma factor; and GL,, is the first LC
control signal.

7. The display method of claim 1, wherein the third LC
control signal is a minimum value among the second LC
control signals.

8. The display method of claim 1, wherein the third LC
control signal is smaller than or equal to a minimum value
among the second L.C control signals.

9. The display method of claim 1, wherein the calculation
is a difference between the second LC control signal and the
third LC control signal.

10. A display method for an LCD device with reduced color
break-up, comprising following steps:

generating a control signal for each sub-frame, wherein the

control signal comprises of a plurality of second back-
light control signals, a plurality of second LC control
signals and a third LC control signal, and the control
signal is generated by following steps:
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analyzing an input image signal to derive a first LC
control signal and a first backlight control signal of
each color light at each pixel;

dividing the sub-frame into a plurality of display
regions;

generating the second backlight control signal of each
said color light in each said display region according
to the first LC control signals;

generating the second LC control signal of each said
color light in each said display region at each said
pixel according to the second backlight control signal;
and

generating the third LC control signal of each said dis-
play region; and

successively displaying the sub-frames, by following
steps:

displaying a chromatic sub-frame by selecting a first
color light and a second color light, and using the
second backlight control signal of the first color light
and the second backlight control signal of the second
color light in company with the third LC control sig-
nal;

displaying a first color light sub-frame by using the
second backlight control signal of the first color light
and a calculation between the second L.C control sig-
nal and the third LC control signal of the first color
light at each said pixel;

displaying a second color light sub-frame by using the
second backlight control signal of the second color
light and the calculation between the second L.C con-
trol signal and the third LC control signal of the sec-
ond color light at each said pixel; and

displaying a third color light sub-frame by using the
second backlight control signal of the third color light
and the second LC control signal of the third color
light at each said pixel.

11. The display method of claim 10, wherein the color
lights are a red light, a green light and a blue light.

12. The display method of claim 10, wherein the second
backlight control signal of each said color light in each said
display region is a maximum value among the first LC control
signals.

13. The display method of claim 10, wherein the second
backlight control signal of each said color light in each said
display region is an average value of the first LC control
signals.

14. The display method of claim 10, wherein the second
backlight control signal of each said color light in each said
display region is a value calculated by dividing an average
value of the first LC control signals by a total order of the
backlight control signals to get a quotient, deriving a root of
the quotient, and then multiplying the root by the total order.

15. The display method of claim 10, wherein the second LC
control signal for each said color light at each said pixel in
each said display region is derived from following equation:

GLupr=BLr/BLipr) v *GLp

wherein, GL,;,; 1s the second LC control signal; BL -, ;, isthe
first backlight control signal; BL .,z is the second backlight
control signal; r is a gamma factor; and GL ., is the first LC
control signal.
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16. The display method of claim 10, wherein the third LC
control signal is a minimum value among the second L.C
control signals of the first color light and the second color
light.

17. The display method of claim 10, wherein the third LC
control signal is smaller than or equal to a minimum value
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among the second LC control signals of the first color light
and the second color light.

18. The display method of claim 10, wherein the calcula-
tion is a difference between the second LC control signal and
the third LC control signal.

#® ok ok ok ok
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