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(57) ABSTRACT 

The present invention aims to prevent display luminance dif 
ference and burning with a line at which the polarity inversion 
switches when the order of inversion of black and video 
changes in the middle of the screen by a frame polarity inver 
sion drive in a liquid crystal display device for performing 
black insertion drive. An enable signal (VOE) to each gate 
driver 5A to 5N is independently controlled, a start pulse 
(VSP) input to write a black signal is performed at an arbitrary 
timing within one frame period with respect to the gate driver 
5A to insert a black image within one frame period, a write 
polarity of the video signal is inverted in frame cycle with the 
Video display start pulse as a base point, and a write polarity 
of the black image signal is inverted in frame cycle with the 
black display start pulse as a base point. 
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HOLD TYPE IMAGE DISPLAY SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon and claims the ben 
efit of priority from Japanese patent application No. 2007 
086.191, filed on Mar. 29, 2007, and Japanese patent applica 
tion No. 2008-039352, filed on Feb. 20, 2008, the disclosure 
of which is incorporated herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to image display 
devices and image display methods thereof, and image dis 
play programs, in particular, to a hold type image display 
system. 
0004 2. Description of the Related Art 
0005. A liquid crystal display (LCD) is being widely used 
since it is thin and does not occupy as much installation area 
compared to a CRT (Cathode Ray Tube) display. However, in 
the hold type display device Such as LCD, an image is con 
tinued through a frame period as opposed to an impulse type 
display device Such as CRT display, and thus a moving image 
tends to become unclear. 
0006. In the case of the impulse type display device, an 
image is displayed as a pulse at an early stage in the frame and 
a black display is displayed until the next frame, and thus the 
afterimage occurrence is adjusted not to be recognized by the 
user's eyes. In the case of the hold type display device, on the 
other hand, the image is held and displayed as a still image 
within the frame period, and the moving image is displayed 
by switching the screen for every frame, and thus the still 
image is seamlessly Switched from one frame to another, 
whereby the user recognizes the previous frame image as an 
afterimage, senses a double image in which the shifted 
images are overlapped and recognizes a moving image blur. 
In order to reduce the moving image blur in the hold type 
display device, a hold type display device for pseudo-driving 
in an impulse type display is disclosed in Japanese Patent 
Publication No. 3385530 (patent document 1) and Japanese 
Laid-Open Patent Publication No. 2001-166280 (patent 
document 2). 
0007 Since the liquid crystal generally deteriorates when 
a direct current component is applied to the liquid crystal over 
a long period of time in the liquid crystal display device, a 
frame inversion drive of inverting the Voltage polarity applied 
to the pixel for every frame is performed. 
0008. However, in most liquid crystal display devices 
pseudo-driven in the impulse type display, a black signal and 
a video signal are alternately written to each pixel at a con 
stant cycle, and thus only the black signal is written in one 
polarity and only the video signal is written in the other 
polarity if the cycle of inversion drive and the cycle of black 
insertion coincide, whereby the DC component is applied to 
the liquid crystal panel causing burning of the liquid crystal 
panel and degradation in lifetime. 
0009. In the method disclosed in patent document 1, in 
order to improve such drawbacks, the polarity is inverted at a 
cycle of double the cycle of black insertion in the black 
insertion drive of alternately repeating the black signal and 
the video signal for every frame. In the case of the black 
insertion drive repeated for every frame, to which pixel of the 
display screen each black signal is used can be easily defined, 
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and thus burning of the liquid crystal panel and degradation in 
lifetime can be avoided by forming a sequence with the 
Switching of the frames of the video signal as a base point. 
0010. However, in the display device of patent document 2 
configured as shown in FIG. 18, since the black insertion 
drive of inserting the black image at a specific proportion 
within one frame is performed, to which pixel of the display 
screen the black signal is used differs depending on a black 
insertion rate, and the black signal is positioned in the middle 
of the display screen at the switching of the frames of the 
video signal, whereby it is difficult to form a sequence of 
inversion with the switching of the frames of the video signal 
as the base point. 
0011 Patent document 1 discloses a method of inverting 
the polarity for every two outputs of the video signal and the 
black signal following thereto, where if such method is used 
in the device of patent document 2, the order of inversion of 
the black signal and the video signal changes at the middle of 
the screen, as shown in FIG. 19, whereby luminance differ 
ence and burning might occur at the display with a line as a 
boundary at which the polarity inversion Switches according 
to variation in field through of the panel Surface and variation 
in positive and negative of the application Voltage (see FIG. 
20). 
0012. It is an exemplary object of the present invention to 
provide a hold type image display system capable of flexibly 
responding to Switching of black insertion rate, and capable 
of preventing display luminance difference and burning at the 
line at which the polarity inversion Switches as a boundary. 

SUMMARY OF THE INVENTION 

0013 To achieve the exemplary object, a hold type image 
display system according to an exemplary aspect of the inven 
tion relates to a hold type image display system for displaying 
a video on a display panel by controlling a video signal to be 
input to a source line and a gate line of the display panel, the 
hold type image display system including a source driver for 
outputting a video signal to the Source line; a gate driver for 
outputting a scanning signal to the gate line; and a controller 
for receiving an input video signal and thereby controlling the 
source driver and the gate driver; wherein the controller out 
puts a video signal in which a black or gray line is inserted 
between video lines to the source driver, outputs a start pulse 
signal for writing the video lines for one or more times and a 
start pulse signal for writing black or gray lines for one or 
more times to the gate driver within one frame period, inverts 
a write polarity of the video signal and a write polarity of the 
black or gray signal inframe cycle, and scrolls a black band in 
a screen of the display panel during one frame. 
0014. A control system of the hold type image display 
system according to another exemplary aspect of the inven 
tion relates to a control system of a hold type image display 
system for displaying a video on a display panel by control 
ling a video signal to a source line of the display panel in a 
Source driver and controlling a signal to a gate line of the 
display panel in a gate driver, the control system including a 
controller for receiving an input video signal and thereby 
controlling the source driver and the gate driver; wherein the 
controller outputs a video signal in which a black or gray line 
is inserted between video lines to the source driver, outputs a 
start pulse signal for writing the video lines for one or more 
times and a start pulse signal for writing black or gray lines for 
one or more times to the gate driver within one frame period, 
inverts a write polarity of the video signal and a write polarity 
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of the black or gray signal in frame cycle, and Scrolls a black 
band in a screen of the display panel during one frame. 
0015. A hold type image display method according to still 
another exemplary aspect of the invention relates to a hold 
type image display method for displaying a video on a display 
panel by controlling a video signal to a source line of a display 
panel in a source driver and controlling a signal to a gate line 
of the display panel in a gate driver, the hold type image 
display method including the steps of outputting a video 
signal in which a black or gray line is inserted between video 
lines to the Source driver; outputting a start pulse signal for 
writing the video lines for one or more times and a start pulse 
signal for writing black or gray lines for one or more times to 
the gate driver within one frame period; scrolling a black band 
in a screen of the display panel during one frame; and invert 
ing a write polarity of the video signal and a write polarity of 
the black or gray signal in frame cycle. 
0016. A control program of the hold type image display 
system according to still another exemplary aspect of the 
invention relates to a control program of a hold type image 
display system for displaying a video on a display panel by 
controlling a signal to a source line of a display panel in a 
Source driver and controlling a signal to a gate line of the 
display panel in a gate driver, the control program of the hold 
type image display causing a computer to execute a function 
of outputting a video signal in which a black or gray line is 
inserted between video lines to the source driver; a function of 
outputting a start pulse signal for writing the video lines and 
a start pulse signal for writing black or gray lines to the gate 
driver; a function of inverting a write polarity of the video 
signal and a write polarity of the black or gray signal inframe 
cycle; and a function of Scrolling a black band in a screen of 
the display panel during one frame. 
0.017. As an exemplary advantage according to the inven 

tion, the present invention can finely adjust the black image 
insertion rate with respect to one frame period while taking 
into consideration the balance between the merit of reducing 
the moving image blur and the demerit of lowering in lumi 
nance in the hold type display device, and display luminance 
difference and burning having a line at which the polarity 
inversion Switches as a boundary caused by variation in field 
through of the display panel Surface and variation in positive 
and negative of application Voltage are prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1A is a view showing a configuration of an 
image display device of a first exemplary embodiment 
according to the present invention, FIG. 1B is a cross sec 
tional view showing a configuration of a pixel, and FIG.1C is 
a view showing another configuration example of a control 
ler; 
0019 FIG. 2 is an explanatory view showing a step of 
creating a black insertion image signal in the exemplary 
embodiment shown in FIG. 1A: 
0020 FIG. 3 is a view showing a polarity of each pixel 
when a dot inversion drive is adopted; 
0021 FIG. 4 is a view showing a polarity of each pixel 
when a vertical 2-dot inversion drive is adopted; 
0022 FIG. 5 is a view showing a polarity of each pixel 
when another example of the vertical 2-dot inversion drive is 
adopted; 
0023 FIG. 6 is a timing chart showing one example of a 
frame polarity inversion drive in the image display device of 
the exemplary embodiment shown in FIG. 1A: 
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0024 FIGS. 7A and 7B are timing charts of a signal propa 
gating through the image display device of the exemplary 
embodiment shown in FIG. 1A: 
0025 FIG. 8 is an explanatory view showing the operation 
of the image display device of the exemplary embodiment 
shown in FIG. 1A: 
0026 FIGS. 9A and 9B are explanatory views showing a 
moving image display in the image display device of the 
exemplary embodiment shown in FIG. 1A: 
0027 FIG. 10 is an explanatory view showing the opera 
tion of the image display device of the exemplary embodi 
ment shown in FIG. 1A: 
0028 FIG. 11 is an explanatory view showing another 
example of the step of creating a black insertion image signal 
in the exemplary embodiment shown in FIG. 1A: 
0029 FIG. 12 is a view showing a configuration of an 
image display device according to a second exemplary 
embodiment of the present invention; 
0030 FIG. 13 is a flowchart showing the operation of a 
black insertion rate setting unit according to the exemplary 
embodiment shown in FIG. 12; 
0031 FIG. 14 is a view showing relation characteristics of 
the black image insertion rate, and the moving image blur and 
transmissive efficiency in the display panel of the present 
invention; 
0032 FIG. 15 is a view showing the operation of the black 
insertion rate setting unit in the exemplary embodiment 
shown in FIG. 12; 
0033 FIG. 16 is a view showing the operation of the black 
insertion rate setting unit in the exemplary embodiment 
shown in FIG. 12; 
0034 FIG. 17 is a view showing a relationship character 
istic of the maximum value of the movement distance of each 
block calculated by the black insertion rate setting unit and 
the black insertion rate and light control luminance of a back 
light in the exemplary embodiment shown in FIG. 12; 
0035 FIG. 18 is a view showing a configuration of an 
image display device of a related art; 
0036 FIG. 19 is an explanatory view showing the opera 
tion of the image display device of the related art; and 
0037 FIG. 20 is an explanatory view showing a display 
screen in the image display device of the related art. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

0038 An exemplary embodiment of the present invention 
will be described in detail based on the drawings. 
0039. As shown in FIG. 1 and FIG. 12, a hold type image 
display system according to an exemplary embodiment of the 
present invention addresses a hold type image display system 
for displaying a video on a display panel by controlling sig 
nals to be input to Source lines H1, H2,..., Hn and gate lines 
V1,V2,..., Vn of the display panel, and includes a source 
driver 4 for outputting a video signal to the source lines H1, 
H2, Hn, gate drivers 5A, 5B, ..., 5N for outputting a scanning 
signal to the gate lines V1,V2,..., Vn, and a controller 7 for 
drive controlling the Source driver and the gate driver, as a 
basic configuration. The controller 7 outputs a video signal 
(hereinafter referred to as black insertion video signal) in 
which a black line (hereinafter referred to as just “black” 
collectively) is inserted between the video lines to the source 
driver 4 (FIGS. 2 and 8 etc.), outputs a start pulse signal for 
writing the video lines for one or more times and a start pulse 
signal for writing a black line for one or more times to the gate 
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drivers 5A, 5B, ... , 5N within one frame period, and inverts 
the write polarity of the video signal and the write polarity of 
the black signal in frame cycle (FIGS. 3 to 7 etc.) 
0040. In the exemplary embodiment of the present inven 

tion, the video is displayed on the display panel by controlling 
the signal to the source line of the display panel in the Source 
driver and controlling the signal to the gate line of the display 
panel in the gate driver, where in the video display, a video 
signal in which a black line is inserted between the video lines 
is output to the Source driver, a start pulse signal for writing 
the video lines and a start pulse signal for writing a black line 
are output to the gate drivers, and the write polarity of the 
Video signal and the write polarity of the black signal are 
inverted in frame cycle. 
0041) Specifically describing, the controller 7 determines 
the black insertion rate when data of black insertion rate is 
input to the controller 7 by determination of each user, and the 
like. Furthermore, the controller 7 inserts the black signal 
between the lines of the input video signal. The controller 7 
inputs a control signal of the driver includingapolarity invert 
ing signal (POL) determined at a timing complying with the 
black insertion rate along with the video signal inserted with 
the black signal to the gate drivers 5A, 5B, ... , 5N and the 
source driver 4. 

0042. The details of the black insertion drive in the exem 
plary embodiment of the present invention will be described 
using FIGS. 2 and 7. As shown in FIG. 2, the controller 7 
inputs the video signal in which the black signal is inserted 
between the lines of the video signal to the source driver 4. 
The source driver 4 alternately outputs the video signal and 
the black signal to the display panel in the order of input 
signal. 
0043 Specifically describing, when writing the video sig 
nal to one of the lines of the gate driver 5A and writing the 
black signal to one of the lines of the gate driver 5B of the gate 
drivers 5A, 5B, ...,5N in 1H period, as shown in FIG. 7A, the 
controller 7 inputs a video signal write enable signal (VOE i) 
for turning OFF the gate to the gate driver 5A during the 
period the Source driver 4 outputs the black signal, and inputs 
a black signal write enable signal (VOE b) for turning OFF 
the gate to the gate driver 5B during the period the source 
driver 4 outputs the video signal. 
0044. On the other hand, when writing the black signal to 
one of the lines of the gate driver 5A and writing the video 
signal to one of the lines of the gate driver 5B in 1H period, as 
shown in FIG. 7B, the controller 7 inputs the black signal 
write enable signal (VOE b) to the gate driver 5A, and inputs 
the video signal write enable signal (VOE i) to the gate driver 
SB. 

0045 Thus, the video signal and the black signal can be 
written to two lines at different positions in the 1H period by 
controlling the source driver 4 and the gate driver 5A, 5B, .. 
., 5N through the controller 7. 
0046. The details of black insertion using a method of 
writing the video signal and the black signal will be described 
using FIG. 8. In the exemplary embodiment of the present 
invention, the controller 7 inputs a start pulse signal (VSP i) 
for writing the video lines of one or more times and a start 
pulse signal (VSP b) for writing the black line of one or more 
times to the gate driver, as shown in FIG.8. The controller 7 
inputs the video signal start pulse signal (VSP i) at the start of 
the frame, and sequentially turns ON the TFT of the display 
panel (liquid crystal panel) while shifting (scanning) the lines 
of the screen by the gate driver. 
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0047. The controller 7 inputs the black signal start pulse 
signal (VSP b) within the frame period such as the middle 
according to the black insertion rate, and sequentially turns 
ON the TFT of the display panel (liquid crystal panel) while 
shifting (scanning) the lines of the screen by the gate driver. 
0048. When the controller 7 drive controls the gate driver 
in the above manner, a black insertion drive in which a black 
band Scrolls the screen display at the display panel in one 
frame, and the black insertion rate is adjusted by changing the 
width of the black band is realized, as shown in FIG.9B. As 
shown in FIG. 10, the black signal start pulse (VSP b) can be 
input at an arbitrary timing as long as the lines of the video 
signal and the black signal are not simultaneously selected 
with one gate driver, and thus there is no limitation by timing 
of a break of the driver and the like. 
0049. A write polarity inversion drive according to an 
exemplary embodiment of the present invention will now be 
described. In the black insertion drive in which the black 
insertion rate can be adjusted, at which pixel of the display 
screen the black signal is used changes according to the black 
insertion rate, and furthermore, the black signal is positioned 
in the middle of the display screen at the switching of the 
frames of the video signal. Thus, as shown in FIGS. 7A and 
7B, the controller 7 performs a frame inversion on the write 
polarity for writing the video signal, with a timing of input 
ting the image signal start pulse (VSP i) as the base point, and 
independent therefrom, performs a frame inversion on the 
write polarity for writing the black signal, with a timing of 
inputting the black signal start pulse (VSP b) as a base point. 
0050. Therefore, the controller 7 outputs the video signal 
in which the black line is inserted between the video lines to 
the Source driver 4, outputs the start pulse signal for writing 
the video lines and the start pulse signal for writing the black 
line to the gate drivers 5A, 5B, ..., 5N, and inverts the write 
polarity of the video signal and the write polarity of the black 
signal in frame cycle to eliminate display luminance differ 
ence and burning having the line at which the polarity inver 
sion Switches as a boundary generated by variation in field 
through of the display panel Surface and variation in positive 
and negative of the application Voltage. 
0051. In the above configuration, the exemplary embodi 
ment of the present invention is built as a hold type image 
display system serving as hardware, but the functions 
executed by the controller 7 may be built as a program to be 
processed in a personal computer. In this case, the control 
program of the hold type image display system according to 
the exemplary embodiment of the present invention is built 
with a configuration for causing a computer to execute a 
function of outputting the video signal in which a black line is 
inserted between the video lines to the source driver, a func 
tion of outputting the start pulse signal for writing the video 
lines and the start pulse signal for writing a black line to the 
gate drivers, and a function of inverting the write polarity of 
the video signal and the write polarity of the black signal in 
frame cycle. 
0.052 The exemplary embodiment of the present invention 
will be further described using specific examples. 

First Exemplary Embodiment 
0053 An example in which at least two gate drivers 
capable of collectively enabling the gate output with respect 
to a plurality of gate lines of a display panel are arranged will 
be described as a first exemplary embodiment of the present 
invention. 
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0054 As shown in FIG. 1A, a display panel 1 of the image 
display device of the first exemplary embodiment of the 
present invention has a configuration in which m (m is a 
natural number) gate lines V1 to Vm and n (n is a natural 
number) source lines H1 to Hn are arrayed so as to intersect 
each other to a matrix form, and a pixel 6 is formed at each 
intersection of the gate lines and the Source lines. A source 
driver 4 is connected to the source lines H1 to Hn, the gate 
lines V1 to Vn are divided into a plurality of gate line groups, 
and gate drivers 5A to 5N are connected to the gate lines of 
each gate line group. 
0055. In the example of FIG. 1A, the gate driver 5A is 
connected to the gate lines V1 to Vi of the gate line group, the 
gate driver 5B is connected to the gate lines V(i+i) to V of the 
gate line group, and the gate driver 5N is connected to the gate 
lines V (1+1) to Vm of the gate line group. 
0056. As shown in FIG. 1B, a circuit of the pixel 6 formed 
in the display panel 1 is configured by a thin-film transistor 
(TFT) 12 and a liquid crystallayer 14. The source electrode of 
the thin-film transistor 12 is connected to the source lines H1 
to Hn, a gate electrode of the TFT 12 is connected to the gate 
lines V1 to Vim, and a drain electrode of the TFT 12 is 
connected to a pixel electrode 13 formed on a glass Substrate 
(not shown). A liquid crystal layer 14 is interposed between 
the pixel electrode 13 and a common electrode 15that form a 
pair. The circuit configuration of the pixel 6 is universal. 
0057 The video display by the pixels 6 of the display 
panel 1 is carried out with the optical transmittance of the 
liquid crystal layer 14 controlled by the potential difference 
between the pixel electrode 13 and the common electrode 15. 
Specifically, when the video signal is written to the pixel 6, 
the gate-ON signal (Vg1 to Vgm) transmitted via the gate 
lines V1 to Vm from the gate drivers 5A,5B, ...,5N turns ON 
the TFT 12 thereby applying the tone voltage, which corre 
sponds to the video signal provided from the source driver 4 
to the source lines H1 to Hn, to the pixel electrode 13, and a 
Video display on the display panel 1 based on the video signal 
is realized while controlling the optical transmittance of the 
liquid crystal layer 14 by the potential difference between the 
voltage of the common electrode 15 and the tone voltage of 
the pixel electrode 13. 
0058 As shown in FIG. 1A, the image display device of 
the first exemplary embodiment includes the controller 7 for 
controlling the operation of the source driver 4 and the gate 
drivers 5A to 5N. As shown in FIG. 1A, the controller 7 
includes a black insertion signal converting unit 8, a drive 
control unit 9, and a black insertion setting unit 10. The black 
insertion signal converting unit 8 inserts a black image signal 
between the lines of the video signal, that is, inserts the black 
image signal to the input video signal, creates a black inser 
tion video signal containing a video signal portion and a black 
image signal portion within a horizontal scanning period, and 
outputs the same. The black insertion rate setting unit 10 
determines the black insertion rate by determination of each 
user. The drive control unit 9 inputs, along with the video 
signal inserted with the black signal output by the black 
insertion signal converting unit 8, a control signal of a driver 
containing a polarity inversion signal (POL) determined at a 
timing corresponding to the black insertion rate determined in 
the black insertion setting unit 10 to the source driver 4 and 
the gate drivers 5A to 5N. 
0059. In the first exemplary embodiment of the present 
invention, the drive control unit 9 of the controller 7 inputs the 
video signal write enable signal (VOE i) for turning OFF the 
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gate to the gate driver 5A during the period the source driver 
4 outputs the black signal and inputs the black signal write 
enable signal (VOE b) for turning OFF the gate to the gate 
driver 5B during the period the source driver outputs the video 
signal when writing the video signal to one of the lines of the 
gate driver 5A and writing the black signal to one of the lines 
of the gate driver 5B in 1H period, as shown in FIG. 7A. 
0060. On the other hand, as shown in FIG. 7B, when 
writing the black signal to one of the lines of the gate driver 
5A and writing the video signal to one of the lines of the gate 
driver 5B in 1H period, the drive control unit 9 inputs the 
black signal write enable signal (VOE b) to the gate driver 
5A and inputs the video signal write enable signal (VOE i) to 
the gate driver 5B. 
0061 The drive control unit 9 writes the video signal and 
the black signal to two lines at different positions in 1H period 
by performing the above control. 
0062 Specifically describing, at least two gate drivers for 
collectively enabling the gate output are used, and each gate 
driver 5A to 5N is controlled by an output enable signal 
independent from each other from the drive control unit 9. 
0063 As shown in FIG. 2, one frame period includes a 
write period (horizontal scanning period) of the same number 
as the number (n) of source lines H1 to Hn and a blanking 
period. The blanking period is set between the last write 
period (video line N) of the previous frame period and the first 
write period (video line 1) of the next frame period. In the first 
exemplary embodiment of the present invention, assuming 
the portion corresponding to the write period of the input 
Video signal as a line image portion (horizontal scanning 
period portion), the black insertion signal converting unit 8 
inserts the black image signal between the line image portions 
in the input video signal and similarly inserts the black image 
signal to the blanking period in the input video signal (data of 
source driver input of FIG. 2). In FIG. 2, when writing the 
black image signal in the blanking period, a case of outputting 
a dummy signal (signal of dotted line pattern in FIG. 2) 
between the black image signals to be written is shown, but is 
not limited thereto. The black insertion signal converting unit 
8 may similarly insert the black image signal in the case of the 
input video signal where there is not output of dummy signal 
in the blanking period. Generally, the video signal in the 
blanking period does not need to have the dummy signal 
output between the black image signals when writing the 
black image signal to the blanking period. 
0064. The source driver 4 receives a drive control signal 
start pulse (HSK), a horizontal clock signal (HCK), a latch 
signal (DLP), a polarity inversion control signal (POL), and a 
black insertion signal (data), and alternately outputs the line 
image portion and the black image portion to the source lines 
H1 to Hn under the control of the polarity inversion control 
signal (source driver output of FIG. 2). 
0065. In the first exemplary embodiment, when the drive 
control unit 9 inputs the black insertion image signal created 
by the black insertion signal converting unit 8 to the source 
driver 4, the source driver 4 drives the source lines H1 to Hn 
at double speed and outputs the black insertion image signal 
to the source lines H1 to Hn, but is not limited thereto, and the 
Source driver 4 may adjust the output charge to the source 
lines H1 to Hn to the tone charge corresponding to black 
display, and output the input video signal to the source lines 
H1 to Hn while switching the output charge to the tone charge 
corresponding to the black display at a constant interval, as 
shown in FIG. 11. With this, the black insertion signal con 
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Verting unit 8 does not need to be arranged, that is, the line 
memory necessary for the black image insertion can be 
reduced, and the drive frequency of the source driver 4 
involved in black image insertion does not need to be 
doubled. 
0066. The drive control unit 9 individually provides an 
output enable signal for controlling opening/closing of the 
gate output by the gate drivers 5A to 5N to the gate drivers 5A 
to 5N. Specifically, the drive control unit 9 individually pro 
vides, to the gate drivers 5A to 5N, a video display enable 
signal (VOE i) for validating the output of the gate-ON signal 
only during the period the line image portion of the black 
insertion video signal is being provided to the source lines H1 
to Hn, or a black display enable signal (VOE b) for validating 
the output of the gate-ON signal only during the period the 
black image portion of the black insertion video signal is 
being provided to the source lines H1 to Hn. 
0067. Accordingly, each gate driver 5A to 5N is divided 
into gate line groups, and collectively controls the output on 
the connected gate lines V1 to Vi, V(i+i) to V. ..., V(1+1) to 
Vm. Specifically, the gate drivers 5A to 5N has a function 
serving as a video displaying device for sequentially provid 
ing a video display gate-ON signal of a pulse width for writ 
ing only the line image portion of the black insertion video 
signal to the pixel 6 to the gate lines V1 to Vi, V(i+1) to V. 
V(1+1) to Vm in response to the VOE i from the drive control 
unit 9 and sequentially executing the image display scanning, 
and a function serving as a black displaying device sequen 
tially providing a black display gate-ON signal of a pulse 
width for writing only the black image portion of the black 
insertion image signal to the pixel 6 to the gate lines V1 to Vi, 
V(i+1) to V.,..., V(1+1) to Vm in response to the VOE band 
sequentially executing the black image display Scanning. 
0068. The drive control unit 9 outputs a video display 
scanning start pulse (VSP i) for writing the video signal and 
a black display scanning start pulse (VSP b) for writing the 
black image signal to the gate drivers 5A to 5N one at a time 
at different timings in one frame period. The drive control unit 
9 outputs the VSP ito the gate drivers 5A to 5N at the start of 
Video display scanning, and at the same time, starts to provide 
the VOE i to the gate drivers 5A to 5N. When the video 
display scanning is terminated at the gate drivers 5A to 5N, 
the drive control unit 9 starts to provide the VOE b to the gate 
drivers 5A to 5N, and outputs the VSP b to the gate drivers 
5A to 5N at a timing to start the black image display scanning. 
0069. Furthermore, the controller 7 includes the black 
insertion rate setting unit 10 for setting the timing of the black 
display start pulse (VSP b) by the drive control unit 9 accord 
ing to the operation environment. 
0070. The controller 7 includes the black insertion rate 
setting unit 10 in the above description, but is not limited 
thereto. As shown in FIG. 1C, a black insertion rate setting 
unit 10a may be arranged in place of the black insertion rate 
setting unit 10. The black insertion rate setting unit 10a is 
input with data of black insertion rate by the user irrespective 
of the input signal, and outputs the black insertion rate to the 
drive control unit 9. When the black insertion rate setting unit 
10a is used, the user inputs the data of black insertion rate 
corresponding to the in-plane luminance difference to the 
black insertion rate setting unit 10a while looking at the 
screen. Therefore, the black insertion rate that complies with 
the user can be set. 

0071. The black insertion rate setting unit 10 has a func 
tion of determining the black image insertion rate for every 
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frame period while referencing the input video signal, and 
also has a function of setting the timing of the VSP b output 
by the drive control unit 9 in correspondence to the deter 
mined black image insertion rate. Specifically, the black 
insertion rate setting unit 10 includes a frame memory (not 
shown) for temporarily storing information for one frame of 
the input video signal sequentially input for every frame; and 
a determining unit (not shown) for comparing the video signal 
of one frame of the input video signal and the video signal of 
the previous frame stored in the frame memory, and deter 
mining the optimum black image insertion rate based on the 
changed data. 
0072 Thus, the black image insertion rate for every frame 
period Suited to the driving method, the usage state, and the 
like of the display panel 1 is determined, and the timing of the 
VSP b output for realizing the determined black image inser 
tion rate is set. The timing set here is the timing at which the 
pixel lines for writing the video signal and for writing the 
black image signal are not simultaneously selected with one 
gate driver. 
(0073. For instance, when receiving the VSP b from the 
drive control unit 9 at a timing set by the black insertion rate 
setting unit 10, the gate driver 5A sequentially provides the 
VSP b to the gate lines V1 to Vias the black display gate-ON 
signal based on the VOE b provided in advance, and drive 
control unit 9 shift outputs the VSP b to the next gate driver 
5B when scanning is terminated. 
0074 The drive control unit 9 provides the black insertion 
video signal (data), and also provides a signal start pulse 
(HSP), a horizontal clock signal (HCK), a latch signal (DLP), 
and a polarity inverting control signal (POL), which are sig 
nals for drive controlling the source driver 4, to the source 
driver 4, and provides a scanning start pulse (VSP i or VSP 
b), a vertical clock signal (VCK), and an enable signal 
(VOE i or VOE b), which are signals for drive controlling 
the gate drivers 5A to 5N. 
0075. The source driver 4 starts retrieving data signal by 
input of HSP, and sequentially accumulates the data signal in 
a shift register arranged inside in Synchronization with the 
HCK. The source driver 4 confirms the data signal by the 
input of DLP, and at the same time, confirms positive or 
negative from the reference Voltage according to POL, and 
outputs the tone Voltage corresponding to the data signal to 
the source lines H1 to Hn. 

0076. The polarity inverting control signal (POL) is a con 
trol signal for confirming the polarity (positive or negative 
from the reference voltage) of the tone voltage output from 
the source driver 4 to the source lines H1 to Hn. The drive 
control unit 9 controls the POL, executes frame polarity inver 
sion drive Such as dot inversion and vertical 2-dot inversion 
drive shown in FIGS. 3 to 5, inverts the write polarity of the 
line image portion in frame cycle of VSP i base point, and 
inverts the write polarity of the black image portion in frame 
cycle of VSP b base point. 
0077 FIG. 6 is a timing chart describing one example of 
the POL signal in the first exemplary embodiment using a 
case of dot inversion drive shown in FIG. 3 by way of 
example. 
(0078. When the POL is high, for example, the source 
driver 4 outputs a positive voltage to the odd-numbered 
source lines H1, H3, H5, H7, ... and a negative voltage to the 
even-numbered source lines H2, H4, H6, H8, and when the 
POL is low, for example, the source driver 4 outputs the 



US 2008/0238.897 A1 

negative voltage to source lines H1, H3, H5, H7,..., and the 
positive voltage to the even-numbered source lines H2. H4, 
H6, H8. 
007.9 The drive control unit 9 counts 0 to 1 frame of the 
VSP i base point by the 1 bit frame counter of the VSP i 
cycle, and at the same time counts 0 to 3 by the 2 bit line 
counter of the DLP cycle from the VSP i. The drive control 
unit 9 then generates an internal signal (POL i) that is Low 
when line counter-2 in Oframe, Low when line counter-0 in 
one frame, and high in other cases. 
0080. The drive control unit 9 counts 0 to 1 frame of the 
VSP b base point by the 1 bit frame counter of the incorpo 
rated VSP b cycle, and at the same time counts 0 to 3 by the 
2bit line counter of the DLP cycle from the VSP b. The drive 
control unit 9 then generates an internal signal (POL b) that 
is Low when line counter=2 in 0 frame, Low when line 
counter 0 in one frame, and high in other cases. 
I0081. The drive control unit 9 finally outputs a POL, which 
is AND of the internal signal (POL i) and the internal signal 
(POL b), to the source driver 4. The source driver 4 inputs the 
POL as shown in FIG. 6 to execute the dot inversion drive in 
which the write polarity of the line image portion inverts in 
frame cycle of VSP i base point, and the write polarity of the 
black image portion inverts in frame cycle of the VSP b base 
point. 
0082. According to such configuration, the drive control 
unit 9 can invert the polarity of the video signal and the black 
signal in frame cycle having independent timings as the base 
point by simply incorporating a frame counter and a line 
counter for black signal inversion independently. 
0083. Therefore, the drive control unit 9 serves as a frame 
polarity inverting device for inverting the application Voltage 
polarity to the pixel corresponding to the video signal in 
frame cycle having the start of video display Scanning as the 
base point, and inverting the application Voltage polarity to 
the pixel corresponding to the black image signal in frame 
cycle having the start of black image display scanning as the 
base point by controlling the POL. Thus, DC voltage is pre 
vented from being applied to the liquid crystal. 
0084. The black insertion signal converting unit 8, the 
drive control unit 9, and the black insertion rate setting unit 10 
in the controller 7 may have the functional contents thereof 
programmed to be executed by a computer. 
0085 FIGS. 7A and 7B are timing charts of a signal propa 
gating through the image display device of the first exemplary 
embodiment. 

I0086 FIG. 7A is a timing chart for a case where the line 
image signal is provided to the pixel 6 on the gate lines V1 to 
Vi corresponding to the gate driver 5A, and the black image 
signal is provided to the pixel 6 on the gate lines V(i+1) to V 
corresponding to the gate driver 5B; and FIG. 7B is a timing 
chart for a case where the black image signal is provided to the 
pixel 6 on the gate lines V1 to Vi corresponding to the gate 
driver 5A, and the line image signal is provided to the pixel 6 
on the gate lines V(i+1) to V corresponding to the gate driver 
5B, in contrast to FIG. 7A. 
I0087. As shown in FIG. 7A, the VOE i is input to the gate 
driver 5A when providing the line image signal to the pixel 6 
on the corresponding gate lines V1 to Vi, whereby the gate 
ON signal is converted to the image display gate-ON signal 
having a pulse width same as the line image signal output 
period of the Source driver 4, and is sequentially provided to 
the gate lines V1 to Vi from the gate driver 5A. 
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I0088. The VOE b is input to the gate driver 5B when 
providing the black image signal to the pixel 6 on the gate 
lines V(i+1) to V, whereby the gate-ON signal is converted to 
the black display gate-ON signal having a pulse width same 
as the black image signal output period of the source driver 4, 
and is sequentially provided to the gate lines V(i+1) to V 
from the gate driver 5B. 
I0089. Thus, in the first exemplary embodiment, the video 
signal or the black image signal can be written to different 
pixel lines in 1H period (one horizontal scanning period). 
0090 The operation of the image display device of the first 
exemplary embodiment will now be described. FIG. 8 is a 
view describing the operation of the image display device of 
the present exemplary embodiment. Each step in the method 
of driving the image display device of the present invention 
will also be shown to be simultaneously described. 
0091 First, the black image insertion rate for every frame 
period is determined and set based on the video signal input 
by the black insertion rate setting unit 10 (black insertion rate 
setting step). In the black insertion signal converting unit 8. 
the black image signal is inserted between the line image 
portions of the input video signal, and output to the drive 
control unit 9 as a black insertion video signal (black insertion 
signal converting step). 
0092. When the black insertion video signal is output from 
the drive control unit 9 to each source driver 4, various drive 
control signals are output to the gate drivers 5A to 5N and 
each source driver 4 in synchronization therewith. 
0093. In the first exemplary embodiment, a plurality of 
gate drivers capable of collectively enabling the gate output is 
used, and the gate drivers 5A to 5N are controlled by an 
independent output enable signal (VOE i or VOE b) from 
the drive control unit 9. 
0094. As shown in FIG. 2, the black insertion video signal 

is input from the drive control unit 9 to the source driver 4. The 
Source driver 4 alternately outputs the video signal and the 
black image signal to the source lines H1 to Hn based on the 
input black insertion video signal (black insertion video sig 
nal providing step). 
(0095. As shown in FIG.8, the VSP iindicating the start of 
the frame is input from the drive control 9 to the gate driver 5A 
along with the VOE i (video start pulse input step), which 
VSP i shifts the gate lines V1 to Vi as a gate-ON signal in 
synchronization with the similarly input clock signal (VCK) 
and turns ON the TFT 12 of the pixel 6 on each gate line V1 
to Vi. Meanwhile, the VOE i is input to the gate driver 5A. 
0096. Subsequently, when scanning in the gate driver 5A 

is terminated, the VSP i is shift input to the gate driver 5B, 
and at the same time, the VOE i is input to the gate driver 5B 
from the drive control unit 9. In the gate driver 5B, the VSP i 
shifts the corresponding gate lines V(i+1) to Vas a gate-ON 
signal, and the VOE i is input to the gate driver 5B during the 
shifting period. The VSP i is then similarly shift input to the 
gate driver 5N, and at the same time, the VOE i is input from 
the drive control unit 9. In the gate driver 5N as well, the 
VSP i shifts the corresponding gate lines V (1+1) to Vm as a 
gate-ON signal, and the VOE i is input during the shifting 
period (video scanning step). The VOE b is input to the gate 
drivers 5A to 5N at other than the above periods. 
(0097. The VSP b from the drive control unit 9 is input to 
the gate driver 5A once within the frame period according to 
the timing determined by the black insertion rate setting unit 
10 (black display start pulse input step), and similarly, the 
VSP b shifts the corresponding gate lines V1 to Vi as a 



US 2008/0238.897 A1 

gate-ON signal by the clock signal (VCK) of the gate driver 
5A and turns ON the TFT of the pixel 6 on each gate line V1 
to Vi. During Such black image display scanning, the VOE b 
is input to the gate driver 5A. 
0098. When the black image display scanning in the gate 
driver 5A is terminated, the VSP b is shift input to the gate 
driver 5B, and the VSP b shifts the corresponding gate lines 
V(i+1) to Vas a gate-ON signal. The VOE b is also input to 
the gate driver 5B during the shifting period. Thereafter, the 
VSP b is shift input to the gate driver 5N, similarly, and the 
black image display scanning in the gate driver 5N is started 
(black scanning step). 
0099. Therefore, in the first exemplary embodiment, the 
Video display scanning start pulse (VSP i) input for writing 
the video signal of one time and the black display scanning 
start pulse (VSP b) input for writing the black image signal of 
one time are performed on the gate driver 5A within one 
frame period. 
0100. According to such configuration, the screen display 
realizes a black image insertion drive in which the black band 
scrolls through the screen during one frame, as shown in FIG. 
9B. The width of the black band is determined by the timing 
of input of the black display scanning start pulse (VSP b) 
with respect to the input of the video display scanning start 
pulse (VSP i). Furthermore, according to the first exemplary 
embodiment, the holding time of the video signal and the 
holding time of the black image signal become constant at all 
the pixels 6 in the screen by continuing the write of the black 
image signal in the blanking period between the frames, as 
shown in FIG. 8, and the in-plane luminance difference 
caused by the difference in holding times can be eliminated. 
0101 The VSP b can be input at an arbitrary timing as 
long as it is a timing at which the pixel line of the video signal 
and the black image signal is not simultaneously selected by 
one gate driver as in the black VSP settable range shown in 
FIG. 10, and restrictions such as timing of break of the gate 
driver as in the display device of the related art are not 
imposed. The black insertion rate thus can be finely adjusted, 
and an optimum black insertion rate corresponding to the 
usage environment can be set in view of the balance between 
the effect of reducing the moving image blur, which is the 
merit of black image insertion, and lowering in luminance, 
which is the demerit of black image insertion. 
0102. In the first exemplary embodiment, the optimum 
black insertion drive can be applied regardless of the liquid 
crystal driving method according to the display panel 1, 
which may be TN type, IPS type, VA type, OCB type, or the 
like. 

0103) Furthermore, the video signal is frame inverted with 
the input of the VSP ias the base point (video signal polarity 
inversion step), and independent therefrom, the black signal 
is frame inverted with the input of the VSP bas the base point 
(black image signal polarity inversion step) when the drive 
control unit 9 controls the POL, as shown in FIG. 8. 
0104. According to such configuration, the order of inver 
sion is prevented from reversing near the center of the screen, 
and display luminance difference and burning with the line at 
which the polarity inversion switches as the boundary caused 
by variation in the field through of the display panel 1 surface 
and the variation in positive and negative of the application 
Voltage are eliminated. Furthermore, since this configuration 
merely has the drive control unit 9 independently equipped 
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with the black signal inversion counter, the cost does not 
increase, and Switching of the black insertion rate can be 
flexibly responded. 
0105. In the first exemplary embodiment, the moving 
image blur is alleviated by inserting the black image display 
between each video frame in the image display device, but it 
is not limited to black display, and gray display Such as gray 
may be inserted. In this case, lowering in luminance can be 
Suppressed in addition to reducing the moving image blur but 
the contrast with the color region lowers, and thus a configu 
ration of setting an optimum gray insertion rate in view of 
Such is adopted. 
0106. In the first exemplary embodiment, the black inser 
tion rate setting unit 10 determines the black image insertion 
rate for every frame period by referencing the input video 
signal, and sets the timing to input the VSP b to the gate 
driver 5A according to the determined black image insertion 
rate, but the configuration is not limited thereto, and the black 
insertion rate setting unit 10 may set the timing to input 
VSP b to the gate driver 5A according to the timing data 
externally input through operation of the user or the like. 
0107 The first exemplary embodiment described above 
can change the black image insertion rate by changing the 
timing to input the VSP b to the gate driver 5A, can perform 
normal drive in which the black image insertion is not per 
formed by not inputting the VSP b, and can easily switch the 
black image insertion rate. Therefore, when used in monitors, 
a bright screen with small amount of flickers is provided 
without performing black insertion, and for moving image 
display such as TV, a screen performed with black insertion is 
provided for reducing moving image blur, and thus a display 
corresponding to the usage state of the user can be provided. 
0108. Applications such as continuously switching the 
black image insertion rate depending on the scene of the video 
Such as from a static screen displaying landscape etc. to an 
active screen displaying sports etc. are also possible. 
0109 The first exemplary embodiment can also prevent 
display luminance difference and burning having the line at 
which the polarity inversion Switches as a boundary caused 
by variation in field through of the display panel 1 surface and 
variation in positive and negative of the application Voltage 
since the video signal and the black signal have the write 
polarity inverted in frame cycle having the timing indepen 
dent from each other as the base point. 

Second Exemplary Embodiment 

0110. Next, a second exemplary embodiment of the 
present invention will be described. 
0111 FIG. 12 is a view showing a configuration of an 
image display device of a second exemplary embodiment 
according to the present invention. Same reference numerals 
are denoted for components same as in the first exemplary 
embodiment shown in FIG. 1A. As shown in FIG. 12, the 
second exemplary embodiment has a backlight 21 arranged at 
the rear surface of the display panel 1 when seen from the 
user, in addition to the configuration similar to the first exem 
plary embodiment. A black insertion rate setting unit 20 has a 
function of temporarily storing information for one frame of 
the input video signal sequentially input for every frame, and 
comparing the video signal of one frame of the input video 
signal and the video signal of the previous frame that is 
temporarily stored to determine the black image insertion rate 
and the light control luminance of the backlight based on the 
changed number of data, and a drive control unit 29 has a 
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function of adjusting the light control luminance of the back 
light 21 based on the determination of the black insertion rate 
setting unit 20. 
0112 Similar to the first exemplary embodiment, the 
VSP b from the drive control unit 9 is input to the gate driver 
5A according to the timing determined by the black insertion 
rate setting unit 20, where the video signal is frame inverted 
with the input of the VSP ias the base point, and independent 
therefrom, the black signal is frame inverted with the input of 
the VSP b as the base point when the drive control unit 9 
controls the POL. 

0113 FIG. 13 is a flowchart showing the operation of the 
black insertion rate setting unit 20 in the image display device 
of the second exemplary embodiment. 
0114. The black insertion rate setting unit 20 compares 
current frame data “data (n) and previous frame data “data 
(n-1), and counts the changed data for one frame (FIG. 13: 
steps S91 to S93). The counted information is moving aver 
aged over a few frames and smoothened (FIG. 13: step S95), 
and threshold determined (FIG. 13: step S96) to determine 
whether the image is a static image or a dynamic image. 
0115 If the determination result Suggests static image, 
black insertion is not performed for example, and the light 
control luminance of the backlight 21 is set to be 50% (FIG. 
13: step S98), whereas if the determination result suggests 
dynamic image, the black insertion rate is switched to be 50% 
for example, to reduce the moving image blur and the light 
control luminance of the backlight 21 is switched to be 100% 
(FIG. 13: step S97, black insertion rate setting step). 
0116. According to such configuration, the black insertion 
rate can be Switched according to the scene of the video, and 
the moving image blur can be reduced as necessary. The light 
of the backlight 21 is controlled with the black image inser 
tion because the transmissive efficiency of the panellowers in 
exchange for improvement of the moving image blur by black 
image insertion, as shown in FIG. 14. With this, the change in 
luminance due to Switching of black insertion can be pre 
vented, and in the case of static video where black image 
insertion is unnecessary, power consumption can be reduced 
by performing light control of the backlight 21. 
0117. Another example of the operation of the black inser 
tion rate setting unit 20 in the second exemplary embodiment 
is shown in FIGS. 15 to 17. 

0118. Another method for the black insertion rate setting 
unit 20 to determine the black image insertion rate and the 
light control luminance of the backlight includes, firstly, 
dividing one frame into a plurality of blocks set in advance, as 
shown in FIG. 15. And then, the distance the image of an 
arbitrary block moves from the previous frame to the current 
frame is calculated, as shown in FIG. 16. 
0119 The method of calculating the distance includes 
detecting the position of the block of the previous frame and 
the block in which the average absolute value error is the 
Smallest from the current frame using tree search method and 
the like, and obtaining the distance the relevant block has 
moved. 

0120. The maximum value of the calculated movement 
distance of each block, and the black insertion rate and the 
light control luminance of the backlight 21 at the relevant 
point are shown in FIG. 17. According to Such configuration, 
the power consumption of the backlight can be reduced by 
continuously switching the black insertion rate according to 
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the movement of the scene of the video, and performing the 
black image insertion of requisite minimum according to the 
extent of movement. 

I0121 Another exemplary embodiment of the present 
invention will now be described. A hold type image display 
system according to the exemplary embodiment of the 
present invention relates to an image display device equipped 
with a display panel in which a plurality of gate lines and a 
plurality of source lines are arranged respectively intersecting 
each other in a grid form, a pixel being formed at each inter 
section of the gate lines and the source lines; the image 
display device including an image scanning device for 
executing an image display Scanning for displaying a video 
on a display panel according to an input video signal; a black 
scanning device for starting and executing a black image 
display scanning for displaying a black screen on a display 
panel at an arbitrary timing within one video frame period in 
the video display scanning; and a frame polarity inverting 
device for inverting the polarity of an application Voltage to 
the pixel by the video scanning device in frame cycle having 
the start of video display scanning as a base point, and invert 
ing the polarity of an application Voltage to the pixel by the 
black Scanning device in frame cycle having the start of black 
image display scanning as the base point. 
0122. According to Such image display device, in a liquid 
crystal display device for performing black insertion drive by 
inserting a black image in one frame, the video signal and the 
black signal have the write polarity inverted at the frame cycle 
having independent timings as the base point, respectively, 
and thus the display luminance difference and burning having 
the line at which the polarity inversion switches as a boundary 
caused by variation in field through of the display panel 
Surface and variation in positive and negative of the applica 
tion Voltage can be prevented. 
I0123. The hold type image display device according to the 
exemplary embodiment of the present invention includes a 
display panel having a configuration in which a plurality of 
gate lines and a plurality of Source lines are arranged respec 
tively intersecting each other in a grid form, a pixel being 
formed at each intersection of the gate lines and the Source 
lines; a source driver for providing a black insertion video 
signal alternately including a line image portion and a black 
image portion to each Source line; and a plurality of gate 
drivers arranged with respect to gate line groups, the plurality 
of gate lines being divided into a number of groups, for 
sequentially providing a gate-ON signal to each correspond 
ing gate line; and a drive control unit for individually provid 
ing an output enable signal to each gate driver and indepen 
dently controlling the gate output of each gate driver; where 
the drive control unit has a function of outputting a video start 
pulse for writing the line image portion to a first gate driver 
and outputting a black display start pulse for writing the black 
image portion to a first gate driver at an arbitrary timing 
within one video frame period, and inverting the write polar 
ity of the line image portion in frame cycle having the output 
of the video start pulse as a base point and inverting the write 
polarity of the black image portion in frame cycle having the 
output of the black display start pulse as a base point. 
0.124. According to such image display device, the gate 
driver is arranged for each gate line group formed from a 
plurality of gate lines, the enable of each gate driver is indi 
vidually controlled, and the black display start pulse is input 
to the gate driver at a timing different from the video start 
pulse, and thus the ratio between the video display time and 
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the black image display time in the black insertion drive 
(hereinafter referred to as black video insertion rate) can be 
continuously adjusted instead of being driver segmented. Fur 
thermore, since the image signal and the black signal have the 
write polarity inverted in frame cycle with independent tim 
ing as the base point, display luminance difference and burn 
ing having the line at which the polarity inversion Switches 
caused by variation in field through of the display panel 
Surface and variation in positive and negative of the applica 
tion Voltage can be prevented. 
0.125. In such image display device, the drive control unit 
may also variably control the timing of output of a black 
display start pulse with respect to output of a video start pulse. 
With this, the black image insertion rate for every frame can 
be arbitrarily changed by changing the timing of the black 
display start pulse output. 
0126. In the above image display device, the drive control 
unit may have a function of individually providing to each 
gate driver a video display enable signal for validating the 
gate output of the gate driver only during the period the line 
image portion of the black insertion video signal is being 
provided to the Source line, or a black display enable signal 
for validating the gate output of the gate driver only during the 
period the black image portion of the black insertion video 
signal is being provided to the source line. With this, the 
execution of the video display scanning or the black image 
display Scanning can be individually controlled with respect 
to each gate driver. 
0127. In the above image display device, each gate driver 
may provide to the corresponding gate line, the video display 
gate-ON signal for writing only the line portion of the black 
insertion image signal to the pixel according to the video 
display enable signal, and provide to the corresponding gate 
line the black display gate-ON signal for writing only the 
black image portion of the black insertion video signal to the 
pixel according to the black display enable signal. With this, 
each gate driver can Switch and execute the video display 
scanning or the black image display Scanning. 
0128. The image display device may also includes a black 
insertion rate setting unit for setting the timing of the black 
display start pulse output by the drive control unit according 
to the operation environment. With this, the black image 
insertion rate for every frame can be set from a large range 
according to each usage state. 
0129. Further, in the above image display device, the black 
insertion rate setting unit may have a function of determining 
the black image insertion rate forevery frame period based on 
the input video signal, and the timing of the black display start 
pulse output may be set based on the determined black image 
insertion rate. With this, the black image insertion rate can be 
set according to the content of the displaying video. 
0130. Further, in the image display device, the black inser 
tion rate setting unit may have a function of temporarily 
storing information for one frame of the input video signal 
sequentially input for every frame, and comparing the video 
signal of one frame of the input video signal and the video 
signal of the previous frame that is temporarily stored to 
determine the black image insertion rate based on the 
changed data. With this, the optimum black image insertion 
rate can be determined according to the content of the dis 
playing image. 
0131 Furthermore, the image display device may also 
include a backlight arranged at the rear Surface of the display 
panel, where the black insertion rate setting unit may have a 
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function of temporarily storing information for one frame of 
the input video signal sequentially input for every frame, and 
comparing the video signal of one frame of the input video 
signal and the video signal of the previous frame that is 
temporarily stored to determine the black image insertion rate 
and the light control luminance of the backlight based on the 
changed data. With this, the backlight is light controlled 
according to black insertion, and black insertion drive can be 
executed while preventing change in luminance due to 
Switching of black insertion. 
0.132. Furthermore, in the above image display device, the 
drive control unit may provide the image display enable sig 
nal to the gate driver for shift outputting the gate-ON signal to 
each corresponding gate line according to the video start 
pulse input until Such shift output is terminated, and may 
provide the black display enable signal to other gate drivers. 
With this, the black display start pulse input with respect to 
the gate driver at a timing of high degree of flexibility 
becomes possible, and the black image insertion rate can be 
continuously adjusted. 
I0133. Furthermore, the image display device may include 
a black insertion signal converting unit for inserting the black 
image signal between the line image portions in the input 
image signal, and outputting to the source driver as a black 
insertion video signal. With this, the black insertion video 
signal for the source driver to alternately output the line image 
portion and the black image portion to each Source line is 
obtained. 

0134. In the above image display device, the black inser 
tion video signal may also include the black image signal 
even in a blanking period in the input video signal. With this, 
the write of black is performed without stopping even in the 
blanking period between the frames with respect to the write 
of the black signal over a plurality of video frames, and thus 
the in-plane luminance difference caused by difference in 
black image holding periods in the display panel can be 
eliminated. 

I0135) In the image display device, the black insertion 
Video signal may include a gray signal in place of the black 
image signal. With this, the lowering in luminance due to 
black insertion drive is alleviated. 
0.136. A method of driving a hold type image display 
device according to an exemplary embodiment is a method of 
driving an image display device including a display panel in 
which a plurality of gate lines and a plurality of Source lines 
are arranged respectively intersecting each other in a grid 
form, a pixel being formed at each intersection of the gate 
lines and the Source lines; a source driver for providing a 
Video signal to each source line; a plurality of gate drivers, 
arranged with respect to gate line groups, a plurality of gate 
lines being divided into a number of groups, for sequentially 
providing a gate-ON signal to each corresponding gate line; 
and a drive control unit for individually providing an output 
enable signal to eachgate driver; the method including a black 
insertion video signal providing step in which the source 
driver starts to provide to each source line a black insertion 
Video signal alternately including a line image portion and a 
black image portion; a video start pulse input step in which 
the drive control unit inputs, to a first gate driver, a video 
display start pulse for writing the line image portion in Syn 
chronization with the black insertion video signal providing 
step; an image scanning step in which an image display scan 
ning of sequentially providing to each gate line a video dis 
play gate-ON signal for writing only the line image portion of 
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the black insertion video signal to the pixel is executed in 
order from the first gate driver; a black display start pulse 
input step in which the drive control unit inputs, to the first 
gate driver, a black display start pulse for writing the black 
image portion at an arbitrary timing within one video frame; 
a black scanning step in which a black image display scanning 
of sequentially providing, to each gate line, a black display 
gate-ON signal for writing only the black image portion of the 
black insertion video signal to the pixel is executed in order 
from the first gate driver; a video signal polarity inverting step 
of inverting the write polarity of the line image portion in 
frame cycle having the output of the video startpulse as a base 
point; and a black signal polarity inverting step of inverting 
the write polarity of the black image portion in frame cycle 
having the output of the black display start pulse as a base 
point. 
0.137 In such driving method, each gate driver may output 
the video display gate-ON signal according to the video dis 
play enable signal for validating the gate output of the gate 
driver only during the period the line image portion of the 
black insertion video signal is being provided to the Source 
line in the video scanning step, and each gate driver may 
output the black display gate-ON signal according to the 
black display enable signal for validating the gate output of 
the gate driver only during the period the black image portion 
of the black insertion video signal is being provided to the 
Source line in the black Scanning step. 
0.138. The above driving method may include a black 
insertion rate setting step of setting the timing of the black 
display start pulse output by the drive control unit according 
to the operation environment. 
0.139. According to the above driving method, in the black 
insertion rate setting step, information for one frame of the 
input video signal sequentially input for every frame may be 
temporarily stored, the video signal of one frame of the input 
Video signal and the video signal of the previous frame that is 
temporarily stored may be compared to determine the black 
image insertion rate based on the changed data, and the timing 
of the black display start pulse output is set based on the 
determined black image insertion rate. 
0140. Furthermore, according to the driving method, in 
the black inserting rate setting step, information for one frame 
of the input video signal sequentially input for every frame 
may be temporarily stored, the video signal of one frame of 
the input video signal and the video signal of the previous 
frame that is temporarily stored may be compared to deter 
mine the black image insertion rate and the light control 
luminance of the backlight arranged at the rear Surface of the 
display panel in advance based on the changed data, and the 
timing of the black display start pulse output and the light 
control luminance of the backlight are set based on Such 
determination. 

0141. The driving method may includes a black insertion 
signal converting step of inserting the black image signal 
between the line image portions in the input image signal, and 
outputting to the source driver as a black insertion video 
signal, before the black insertion video signal providing step. 
0142. In the above driving method, the black insertion 
image signal may include the black image signal even in a 
blanking period in the input video signal. 
0143. In the above method of driving the image display 
device, the black insertion video signal may include a gray 
signal in place of the black image signal. 
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0144. Similar to the image display device, according to the 
above method of driving the image display device, the black 
insertion rate can be finely set in view of the balance between 
reducing the moving image blur, which is the merit, and 
lowering in luminance, which is the demerit, and display 
luminance difference and burning having the line at which the 
polarity inversion switches caused by variation in field 
through in the display panel Surface and variation in positive 
and negative of the application Voltage can be prevented. 
0145 An image display device driving program according 
to an exemplary embodiment of the present invention may 
cause a computer for controlling the operation of the image 
display device to execute processes, the image display device 
including a display panel in which a plurality of gate lines and 
a plurality of source lines are arranged respectively intersect 
ing each other in a grid form, a pixel being formed at each 
intersection of the gate lines and the Source lines; a source 
driver for providing a video signal to each source line; and a 
plurality of gate drivers, arranged with respect to gate line 
groups, the plurality of gate lines being divided to groups, for 
sequentially providing the gate-ON signal to each corre 
sponding gate line; where the program causes the computer to 
execute a video signal providing process of outputting a black 
insertion video signal alternately including a line image por 
tion and a black image portion from the source driver to each 
Source line; a drive controlling process of individually pro 
viding an output enable signal to each gate driver and inde 
pendently controlling the gate output of each gate driver, a 
Video start pulse output process of outputting a video start 
pulse input for writing the line image portion to a first gate 
driver; a black display start pulse output process of outputting 
a black display start pulse for writing the black image portion 
to the first gate driver at an arbitrary timing within one video 
frame; a video signal polarity inverting process of inverting a 
write polarity of the line image portion in frame cycle having 
the output of the video start pulse as a base point; and a black 
signal polarity inverting process of inverting a write polarity 
of the black image portion inframe cycle having the output of 
the black display start pulse as a base point. 
0146 In the above image display device driving program, 
the drive controlling process may be specified to a content of 
individually providing to each gate driver a video display 
enable signal for validating the gate output of the gate driver 
only during the period the line image portion of the black 
insertion video signal is being provided to the Source line, or 
a black display enable signal for validating the gate output of 
the gate driver only during the period the black image portion 
of the black insertion video signal is being provided to the 
Source line. 

0147 Furthermore, the image display device driving pro 
gram may cause the computer to execute a black insertion rate 
setting process of setting the timing of the black display 
scanning process according to the operation environment. 
0.148. In the above image display device driving program, 
the black insertion rate setting process may be specified to a 
content of temporarily storing information for one frame of 
the input video signal sequentially input for every frame, 
comparing the video signal of one frame of the input video 
signal and the video signal of the previous frame that is 
temporarily stored to determine the black image insertion rate 
for every frame period based on the changed data, and setting 
the timing of the black display Scanning process based on the 
determined black image insertion rate. 
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0149 Furthermore, according to the above image display 
device driving program, the black inserting rate setting pro 
cess may be specified to a content of temporarily storing 
information for one frame of the input video signal sequen 
tially input for every frame, comparing the video signal of one 
frame of the input video signal and the video signal of the 
previous frame that is temporarily stored to determine the 
black image insertion rate and the light control luminance of 
the backlight arranged at the rear Surface of the display panel 
in advance based on the changed number of data, and setting 
the timing to start the black display scanning for every gate 
line group and the light control luminance of the backlight 
based on Such determination. 
0150. The above image display device driving program 
may cause a computer to execute a black insertion video 
signal creating process of inserting the black image signal 
between the line image portions in the input video signal, and 
outputting to the source driver as a black insertion video 
signal. 
0151. In the above image display device driving program, 
the black insertion video signal may include the black image 
signal even in a blanking period in the input video signal. 
0152. In the above image display device driving program, 
the black insertion video signal may include a gray signal in 
place of the black image signal. 
0153. Similar to the image display device, according to the 
image display device driving program, the black image inser 
tion rate can be finely set in view of the balance between 
reducing the moving image blur, which is the merit, and 
lowering in luminance, which is the demerit, and display 
luminance difference and burning having the line at which the 
polarity inversion switches caused by variation in field 
through in the display panel Surface and variation in positive 
and negative of the application Voltage can be prevented. 
0154 While the invention has been particularly shown and 
described with reference to exemplary embodiments thereof, 
the invention is not limited to these embodiments. It will be 
understood by those of ordinary skill in the art that various 
changes in form and details may be made therein without 
departing from the spirit and scope of the present invention as 
defined by the claims. 
What is claimed is: 
1. A hold type image display System for displaying a video 

on a display panel by controlling a video signal to be input to 
a source line and a gate line of the display panel, the hold type 
image display system comprising: 

a source driver for outputting a video signal to the Source 
line; 

a gate driver for outputting a scanning signal to the gate 
line; and 

a controller for receiving an input video signal and thereby 
controlling the source driver and the gate driver; wherein 

the controller outputs a video signal in which a black or 
gray line is inserted between video lines to the source 
driver, outputs a start pulse signal for writing the video 
lines for one or more times and a start pulse signal for 
writing black or gray lines for one or more times to the 
gate driver within one frame period, and inverts a write 
polarity of the video signal and a write polarity of the 
black or gray signal in frame cycle; and 

the controller scrolls a black band in a screen of the display 
panel during one frame. 

2. The hold type image display system according to claim 
1, wherein 
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the controller inverts the write polarity of the video signal 
with a point of writing the video signal to a first line of 
the frame as a base point, and inverts the write polarity of 
the black or gray signal with a point of writing the black 
or gray signal to the first line of the frame as a base point. 

3. The hold type image display system according to claim 
1, wherein the controller changes a timing of input of the start 
pulse signal to the gate driver to write the black or gray lines 
with respect to input of the start pulse signal to the gate driver 
to write the video signal based on black or gray insertion rate 
information. 

4. The hold type image display system according to claim 
1, wherein the controller determines a black or gray insertion 
rate according to a display, and changes a timing of input of 
the start pulse signal to the gate driver to write the black or 
gray lines with respect to input of the start pulse signal to the 
gate driver to write the video lines based on the determined 
black or gray insertion rate. 

5. The hold type image display system according to claim 
1, wherein the controller outputs the black or gray line signals 
to the Source driver during a blanking period existing between 
preceding and following frame periods. 

6. The hold type image display system according to claim 
1, further comprising a backlight on a rear Surface of the 
display panel; wherein 

the controller compares the preceding and following video 
signals in one frame unit, and adjusts a relationship 
between a black or gray insertion rate and a light control 
luminance of the backlight based on the comparison 
result. 

7. A control system of a hold type image display system for 
drive displaying a video on a display panel by controlling a 
Video signal to a source line of the display panel in a source 
driver and controlling a signal to a gate line of the display 
panel in a gate driver, the control system comprising: 

a controller for receiving an input video signal and thereby 
controlling the source driver and the gate driver, wherein 

the controller outputs a video signal in which a black or 
gray line is inserted between video lines to the source 
driver, outputs a start pulse signal for writing the video 
lines for one or more times and a start pulse signal for 
writing black or gray lines for one or more times to the 
gate driver within one frame period, and inverts a write 
polarity of the video signal and a write polarity of the 
black or gray signal in frame cycle; and 

the controller scrolls a black band in a screen of the display 
panel during one frame. 

8. The control system of the hold type image display sys 
tem according to claim 7, wherein 

the controller inverts the write polarity of the video signal 
with a point of writing the video signal to a first line of 
the frame as a base point, and inverts the write polarity of 
the black or gray signal with a point of writing the black 
or gray signal to the first line of the frame as a base point. 

9. The control device of the hold type image display system 
according to claim 7, wherein the controller changes a timing 
of input of the start pulse signal to the gate driver to write the 
black or gray lines with respect to input of the start pulse 
signal to the gate driver to write the video lines based on black 
or gray insertion rate information. 

10. The control device of the hold type image display 
system according to claim 7, wherein the controller deter 
mines a black or gray insertion rate according to a display, and 
changes a timing of input of the start pulse signal to the gate 
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driver to write the black or gray lines with respect to input of 
the start pulse signal to the gate driver to write the video lines 
based on the determined black or gray insertion rate. 

11. The control device of the hold type image display 
system according to claim 10, wherein the controller outputs 
the black or gray line signals to the Source driver during a 
blanking period existing between preceding and following 
frame periods. 

12. The control device of the hold type image display 
system according to claim 7, wherein the controller compares 
the preceding and following image signals in one frame unit, 
and adjusts a relationship between a light control luminance 
of a backlight arranged on a rear Surface of the display panel 
and the black or gray insertion rate based on the comparison 
result. 

13. A hold type image display method for displaying a 
Video on a display panel by controlling a video signal to a 
Source line of a display panel in a source driver and control 
ling a signal to a gate line of the display panel in a gate driver, 
the hold type image display method comprising: 

outputting a video signal in which a black or gray line is 
inserted between video lines to the source driver; 

outputting a start pulse signal for writing the video lines for 
one or more times and a start pulse signal for writing 
black or gray lines for one or more times to the gate 
driver within one frame period; 

Scrolling a black band in a screen of the display panel 
during one frame; and 

inverting a write polarity of the video signal and a write 
polarity of the black or gray signal in frame cycle. 
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14. The hold type image display method according to claim 
13, wherein the write polarity of the video signal is inverted 
with a point of writing the video signal to a first line of the 
frame as a base point, and the write polarity of the black or 
gray signal is inverted with a point of writing the black or gray 
signal to the first line of the frame as a base point. 

15. The hold type image display method according to claim 
13, wherein a timing of input of the start pulse signal to the 
gate driver to write the black or gray lines with respect to input 
of the start pulse signal to the gate driver to write the video 
lines is changed based on black or gray insertion rate infor 
mation. 

16. The hold type image display method according to claim 
13, wherein a black or gray insertion rate is determined 
according to a display, and a timing of input of the start pulse 
signal to the gate driver to write the black or gray lines with 
respect to input of the start pulse signal to the gate driver to 
write the video lines is changed based on the determined 
black or gray insertion rate. 

17. The hold type image display method according to claim 
13, wherein the black or gray line signals are output to the 
Source driver during a blanking period existing between pre 
ceding and following frames periods. 

18. The hold type image display method according to claim 
13, the preceding and following video signals of one frame 
unit are compared, and a relationship between a light control 
luminance of backlight arranged on a rear Surface of the 
display panel and a black or gray insertion rate is adjusted 
based on the comparison result. 

c c c c c 


