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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The presentinvention relates to a method and
a device used for the simulating CRT impulse type im-
age display, and more particularly, to a method and a
device used for the simulating CRT impulse type image
display with a liquid crystal display (LCD).

2. The Prior Arts

[0002] In recent years, the technology and device of
liquid crystal display (LCD) have been very popular and
widely used for the consumer electronic products, es-
pecially for video products, for example, television, com-
puter, display, telephone handset, personal data assist-
ant (PDA), and the like. The varieties of the products are
enormous, so as to stimulate the tremendous rapid
progress of the technology of liquid crystal display and
its direction of development is in agreement with the re-
quirement of the future trend of development of elec-
tronic products toward the features of light weight, thin
thickness, short length, small size, low power consump-
tion, and low heat dissipation, etc.

[0003] Presently, televisions and display devices
made with the technology of liquid crystal display have
been produced in large quantities, to replace the televi-
sions and display devices made with the conventional
CRT. However, in the liquid crystal display technology
of the present days, there still exist drawbacks and lim-
itations, which must be overcome and improved.
[0004] With regard to the image display of CRT, it uti-
lizes the "impulse type" image display. It produces light
emissions by means of irradiating a single electron
beam on the pixels coated with fluorescence materials.
However, as shown in curve (a) in Figure 1, the pixel
only produces the emission of light in an instant of a
minute portion of time in each frame period. Therefore,
it seems almost no visional overlapping phenomenon
will be noticed for the images displayed between the
frames.

[0005] However, for the LCD image display, it utilizes
the "hold type" image display due to the intrinsic prop-
erty of the LCD material. It produces the image display
through the optical response (namely, the gray level re-
sponse) by means of applying driving voltages on the
LCD material. Nevertheless, due to the limitation of the
intrinsic property of the liquid crystal material, the image
it displays occupies the predominant portion of time of
that frame as shown in curve (c) in Figure 1. And for
every time its image changes, its luminance (or bright-
ness) also changes stepwise. Therefore, from the view-
point of the spectators, he may feel the overlapping of
the image of the new frame on that of the old frame, so
as to cause the blurring of the image outlines and pro-
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duce the phenomenon of the so-called "after-image".
[0006] When utilizing LCD display as the displaying
device of personal computer, this after image phenom-
enon is not evident and usually will not be noticed, since
the images it displays are static display for most of the
time. However, when utilizing this LCD displaying device
as television, the problem of slow LCD gray scale optical
response will be more pronounced, since almost all the
television programs utilize dynamic image displays.
Therefore, the image displaying effectiveness of the
conventional LCD television is evidently inferior to that
of CRT television.

[0007] Inorderto eliminate the above-mentioned after
image caused by the LCD display device slow optical
response, and the resulting image outline blurring phe-
nomenon, currently most LCD television manufacturers
try to convert the "hold type" image display of the LCD
displaying device into the simulated (or pseudo) impulse
type LCD displaying device similar to that of the CRT
displaying device, by means of a kind of the so-called
"overdrive" technology, with its image only occupies a
portion of the frame period according to the optical re-
sponse as shown in curve (b) in Figure1, namely, the
image is not displayed during a portion of each frame
period.

[0008] The kind of method utilized in this technology
is a kind of "overdrive" method. It applies to the liquid
crystal material the voltage (for example code 200)
which is much higher than the originally set target volt-
age (for example code 120), so as to expedite and ac-
celerate the response speed of the liquid crystal mole-
cules, and accelerating them to reach the predeter-
mined optical response value, and as such shortening
the liquid crystal gray level response time to less than
one frame period, as shown in curve (b) in Figure 1.
[0009] However, even the LCD display device made
with this kind of over drive technology is able to shorten
its gray level response time to less than and within one
frame period, yet due to the intrinsic property of the liquid
crystal, the generation of the optical response is slow so
is its decline. Therefore, the image overlapping and the
image outlines blurring phenomenon of the "after im-
age" for the images displayed still can not be eliminated
completely

[0010] In order to completely eliminate the "after im-
age", presently there are three methods adopted by the
prior art, which are listed as follows:

[0011] (1) to write black data or black images into the
frame in the remaining portion of that frame period after
the original formal image is displayed;

[0012] (2) to shut off the backlight, for example, the
blink light method as announced by Hitachi;

[0013] (3) the combination of the above methods (1)
and (2), namely, both write in black image and shut off
the backlight.

[0014] And in the following we will explain their re-
spective drawbacks and limitations in detail.

[0015] First, referring to Figures 2A-2C, which indi-
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cate the methods adopting by the prior art in simulating
the CRT impulse type image display with LCD display
device, the images displayed by the liquid crystal display
of the prior art are composed of a series of frames 1, 2,
3, and 4. The method utilized is to insert the complete
black frames 11,12, and 13 between frames 1, 2; frames
2, 3; and frames 3, 4 so as to achieve the purpose of
simulating CRT impulse type image display, and at the
same time the backlight source at time points 14-20 cor-
responding to the time points of the above-mentioned
frames are all in the illumination state.

[0016] Next, we are going to explain the second meth-
od of the prior art. Please refer to Figure 2B. At this time
the images displayed by the LCD display consist of the
sequentially displayed frames 1-7. The second method
is performed by shutting off the backlight source at time
points 22, 24, and 26 corresponding to the time points
of frames 2, 4, and 6 and the backlight source at time
points 21, 23, 25, and 27 corresponding to time points
of frames 1, 3, 5, 7, and 9 are in the illumination state
and in this manner, achieving the purpose of simulating
CRT display impulse type image display with LCD dis-
play and eliminating the "after image".

[0017] Andthen next, we are going to explain the third
method of the prior art. Please refer to Figure 2C, which
indicates that the images displayed by the LCD display
are composed of a series of sequentially displayed
frames 1-4. The method is carried out by inserting the
complete black frames 11,12, and 13 between frames
1, 2; frames 2, 3; and frames 3, 4 respectively, and by
putting the backlight source at time points 22, 24, and
26 corresponding to those of frames 11, 12, and 13 into
the shut-off state, and by putting the backlight source at
other time points corresponding to those of frames 1, 2,
3, and 4 into the illumination state. And that is to say,
the third method achieves the effect of simulating CRT
display impulse type image display with LCD display by
inserting the complete black frames between frames 1,
2, 3, and 4, and at the same time utilizing this blink light
mode of alternate illumination state and shut off state by
means of shutting off the backlight source at the corre-
sponding time points.

[0018] However, the three above-mentioned methods
have their respective drawbacks and limitations.
[0019] First, the first method of inserting complete
black frames between frames necessitates the addition
of extra equipments, for example, frequency doubling
device. Supposing that the original image displaying
speed is 60 frames/min, then the application of this
method necessitates the addition of the frequency dou-
bling device to increase the image displaying speed to
120 frames/min, and wherein half of the number are
used for inserting those black frames. Therefore, the uti-
lization of this method would increase the cost of the
equipment. Besides, the doubling of the image display
frequency leads to the increase of electric-magnetic in-
terference (EMI), and these are the drawbacks and lim-
itations of the first method the prior art.
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[0020] Next, the application of the second method al-
so necessitates the addition of frequency doubling de-
vice, so as to achieve the equivalent number of display
frames/unit time. Since half of the frames displayed in
the unit time correspond to the backlight shut-off state
and cannot be displayed as visible images. Therefore,
the second method will increase the cost of the equip-
ment, and it will also cause the increase of EMI. In ad-
dition, it requires the addition of extra equipment so as
to make the backlight source blink, and therefore it fur-
ther increases the cost of this method. And these are
the drawbacks and limitations of the second method of
the prior art.

[0021] And next, the third method of the prior artis the
combination of the above two methods, namely, insert-
ing the black frames and blinking the backlight modules.
As such the drawbacks and limitations of the third meth-
od includes those of the above two methods. Therefore,
it is not satisfying either.

[0022] In addition, in the above first and second meth-
ods, since the characteristics and speeds of optical re-
sponse of different liquid crystal materials are different,
the method of inserting black frames is not suitable for
certain liquid crystal materials. Because for certain liquid
crystal materials, their optical responses are fast from
brightness to dark, and are slow from dark to brightness;
but for other liquid crystal materials their optical re-
sponses are slow from brightness to dark, and are fast
from dark to brightness. Therefore, the effectiveness of
inserting black frames at equal time intervals in simulat-
ing CRT impulse type image display is not ideal and thus
not satisfying, and in certain circumstances it is even not
suitable for application. And it cannot achieve the pur-
pose of simulating CRT display with LCD display, and it
is not able to achieve the effectiveness of eliminating
the "after image" either.

[0023] In view of the various above mentioned draw-
backs and limitations of the prior art, the inventor of the
present case dedicates all his talent, ingenuity, knowl-
edge and experience in this field to the related research,
development, experiment, and improvement, so as to
bring about the realization of the present invention.

SUMMARY OF THE INVENTION

[0024] Therefore, the purpose of the present inven-
tion is to provide a device used for simulating CRT im-
pulse type image display so as to overcome and im-
prove the drawbacks and limitations of the related prior
art. It neither utilizes the method of inserting black
frames, nor does it utilize the method and design of
blinking the backlights. Instead, it makes use of the
method of providing the scanning black lines on the
screen of the LCD display, to ensure achieving the pur-
pose of simulating CRT impulse type image display, and
to effectively eliminate the "after image" and phenome-
non of image outline blurring, so as to significantly im-
prove the quality of the displayed images of the LCD
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display, and save the spending on the additional equip-
ment.

[0025] In order to achieve the above mentioned pur-
pose, the presentinvention provides a device to achieve
simulating CRT display with LCD display, and it basic
structure comprising:

[0026] A firstinput control line; a second input control
line; a first input data line; a second input data line; a
first capacitor; a second capacitor; a driving voltage out-
put line; afirst transistor, comprising a first gate connect-
ed to a first input control line, a first source connected
to a first input data line, and a first drain connected to a
driving voltage output line, a first capacitor and the drain
of the second transistor; and a second transistor, com-
prising a second gate connected to a second input con-
trol line, a second source connected to a second input
data line, and a second drain connected to a driving volt-
age output line, the drain of the first transistor and the
second capacitor;

wherein the first capacitor and the second capacitor
connected to ground respectively, and the driving volt-
age output line is used to output the said simulation driv-
ing voltage to the said pixels of LCD panel for displaying
images; and it is characterized in that, the said first and
second input control lines are connected to a gate driver,
and the said first and second data lines are connected
to a data driver respectively.

[0027] In the following we will explain in detail the em-
bodiments and other variations of the device of the
present invention used for simulating CRT impulse type
image display.

[0028] The present invention also provides a method
used for simulating CRT impulse type image display.
[0029] The various features and advantages of the
present invention can be more thoroughly understood
through the detailed description of the following embod-
iments with reference to the attached drawings, wherein
similar reference numbers are used for similar ele-
ments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The related drawings in connection with the
detailed description of the present invention to be made
later are described briefly as follows, in which:

[0031] Figure 1 is the diagram of comparison of opti-
cal response curves of CRT image display, liquid crystal
image display, and the simulated CRT impulse type im-
age display;

[0032] Figures 2(a) to 2(c) indicate the methods of in-
serting black frames, black light blinking, and the com-
bination of the two used by the prior art in simulating
CRT display with LCD display;

[0033] Figure 3(a) is the schematic diagram indicating
the pixel array formed by the cross points of a plurality
of gate lines and data lines, and the driving circuit
formed by a plurality of data driver and gate driver ac-
cording the first embodiment of the present invention;
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[0034] Figure 3(b) indicates the simulation device ac-
cording to the first embodiment of the present invention;
[0035] Figures 4(a) to 4(e) are the corresponding
waveform diagrams of the control voltage pulse, driving
voltage pulse, and the liquid crystal optical response
curve generated by the simulation device according to
the first embodiment of the present invention;

[0036] Figure 5(a)is the schematic diagram indicating
the pixel array formed by the cross points of a plurality
of gate lines and data lines, and the driving circuit
formed by a plurality of data driver and gate driver ac-
cording the second embodiment of the present inven-
tion;

[0037] Figure 5(b) indicates the simulation device ac-
cording to the second embodiment of the present inven-
tion;

[0038] Figures 6(a) to 6(g) are the corresponding
waveform diagrams of the control voltage pulse, driving
voltage pulse, and the liquid crystal optical response
curve generated by the simulation device according to
the second embodiment of the present invention;
[0039] Figure 7(a) is the schematic diagram indicating
the pixel array formed by the cross points of a plurality
of gate lines and data lines, and the driving circuit
formed by a plurality of data driver and gate driver ac-
cording the third embodiment of the present invention;
[0040] Figure 7(b) indicates the simulation device ac-
cording to the third embodiment of the present invention;
[0041] Figures 8(a) to 8(d) are the corresponding
waveform diagrams of the control voltage pulse, driving
voltage pulse, and the liquid crystal optical response
curve generated by the simulation device according to
the third embodiment of the present invention;

[0042] Figure 9(a)is the schematic diagram indicating
the pixel array formed by the cross points of a plurality
of gate lines and data lines, and the driving circuit
formed by a plurality of data driver and gate driver ac-
cording the fourth embodiment of the present invention;
[0043] Figure 9(b) indicates the simulation device ac-
cording to the fourth embodiment of the present inven-
tion;

[0044] Figures 10(a) to 10(d) are the corresponding
waveform diagrams of the control voltage pulse, driving
voltage pulse, and the liquid crystal optical response
curve generated by the simulation device according to
the fourth embodiment of the present invention;

[0045] Figure 11(a) is the schematic diagram indicat-
ing the pixel array formed by the cross points of a plu-
rality of gate lines and data lines, and the driving circuit
formed by a plurality of data driver and gate driver ac-
cording the fifth and sixth embodiments of the present
invention;

[0046] Figure 11(b) indicates the simulation device
according to the fifth and the sixth embodiments of the
present invention;

[0047] Figures 12(a) to 12(e) are the corresponding
waveform diagrams of the control voltage pulse, driving
voltage pulse, and the liquid crystal optical response
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curve generated by the simulation device according to
the fifth embodiment of the present invention;

[0048] Figures 13(a) to 13(e) are the corresponding
waveform diagrams of the control voltage pulse, driving
voltage pulse, and the liquid crystal optical response
curve generated by the simulation device according to
the six embodiment of the present invention;

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0049] In the following the embodiments of the
presentinvention will be described with reference to the
attached drawings. And similar reference numbers rep-
resent similar elements.

[0050] In the following embodiments, the waveforms
displayed are mainly used as instruments or tools to de-
scribe the voltage applied on the liquid crystal, and the
characteristics and behaviors of the liquid crystal optical
response. And the features and advantages of the
present invention will be explained based on the above
descriptions.

[0051] In Figures 4, 6, 8, 10, and 12 in the following
five embodiments, the abscissa indicates time, and its
units is millisecond (ms), with A1 to A6 as the sequen-
tially progressing time points; and its ordinate indicates
driving voltage, with "code" as its displaying unit. For the
sake of convenient explanation, in the above-mentioned
drawings, the time of the waveform progression on the
abscissa can be divided into (N-1)th, Nth, (N+1)th,
(N+2)th, and so on, equal frame time partitions as units
of frame time. And the dotted lines in Figures 4(a), 6(a),
8(a), 10(a), and 12(a) indicate the optical response
(namely, the gray level response) path characteristic
curves for the liquid crystal molecules under the appli-
cation of various different driving voltages. Usually, the
optical response is the luminance displayed by the liquid
crystal, and with nits (cd/m?2) as its unit.

[0052] In the following descriptions the meanings of
the symbols represented by the pulse of voltage in Fig-
ures 4(a) to 4(e), 6(a) to 6(g), 8(a) to 8(d), 10(a) to 10
(d), and 12(a) to 12(e) can be better understood by ref-
erencing the circuit structure of Figures 3(b), 5(b), 7(b),
9(b), and 11(b). For example, the waveform shown in
Figure 4(b) represents the pulse of control voltage ap-
plied on the gate of transistor Q of the simulation device
in Figure 3(b); the waveform shown in Figure 4(c) rep-
resents the pulse of control voltage applied on the gate
of transistor Q 'of the simulation device in Figure 3(b);
the waveform shown in Figure 4(d) represents the pulse
of driving voltage applied on the source of transistor Q
of the simulation device in Figure 3(b); the waveform
shown in Figure 4(e) represents the pulse of driving volt-
age applied on the source of transistor Q' of the simu-
lation device in Figure 3(b); V| ¢ represents the pulse of
output driving voltage generated by the simulation de-
vice, and Vqy represents the reference voltage, The
abscissa representing time is arranged below Figure 4
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(e) for jointly used by Figures 4(a) to 4(e), and for being
conveniently referenced and compared between Fig-
ures 4(a) to4(e); and A1 to A6 represent the sequentially
progressing points of time. And the similar details of the
remaining Figures 6, 8, 10, and 12 can be explained sim-
ilarly as above.

[0053] The CRT simulation method and device of the
present invention will be explained in the following with
the circuit diagram, the control voltage pulse waveform
of the LCD display pixel unit, waveform of the driving
voltage pulse, and the liquid crystal optical response
characteristic curve of the respective five embodiments

Embodiment 1

[0054] In the following analysis, please refer to Fig-
ures 3(a), 3(b) and Figures 4(a) to 4(e) as we explain
first embodiment of the present invention.

[0055] First, please refer to Figure 3(a), which indi-
cates: the pixel array formed by the cross points of a
plurality of gate lines and data lines, and the driving cir-
cuit formed by a plurality of data driver and gate driver
according to the first embodiment of the present inven-
tion. And Figure 3(b) represents the simulation device
according to the first embodiment.

Simulation Device

[0056] According to Figures 3(a) and 3(b) the simula-
tion device comprises: a first input control line (G4);a
second input control line (G4.);a first input data line (D,);
a second input data line (D);a first capacitor (Cg); a
second capacitor (C|g); driving voltage output line; a
first transistor(Q) comprising a first gate connected to
the first input control line (G4), a first source connected
tothe firstinput dataline (D), and a first drain connected
to the driving voltage output line and the first capacitor
(Cs) and the drain of the second transistor(Q'); and a
second transistor(Q') comprising a second gate con-
nected to the second input control line (G4, a second
source connected to the second input data line (D4, a
second drain connected to the drain of the said first tran-
sistor and the second capacitor (C, ) and driving volt-
age output line; wherein the said first capacitor and the
said second capacitor are storage capacitor and liquid
crystal equivalent capacitor respectively and are con-
nected to ground, and the driving voltage output line is
used to output the driving voltage used for simulation to
the said pixels of the LCD panel so as to display images,
and it is characterized in that, the said first and second
input control lines are connected to a gate driver, and
the said first and second input data lines are connected
to a data driver respectively.

Simulation Method

[0057] The following is the simulation method used for
the simulation device according to the first embodiment
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of the present invention, comprising the following steps:
() providing the first control signal (G4) with periodic
pulse waveforms to the first gate of the first transistor
(Q) of the said circuit; (ll) providing the second control
signal (G4) with periodic pulse waveforms to the second
gate of the second transistor (Q') of the said circuit,
wherein the second control signal (G,) is the same as
the first control signal (G4) except the phase delay; (lll)
providing the first data signal (D4) to the source of the
first transistor (Q) of the said circuit, when activated by
the said first control signal (G,), the said circuit feeds
the first data signal (D4)to the said driving voltage output
line; (IV) providing the second data signal (Dq)to the
source of the second transistor (Q') of the said circuit,
when activated by the said second control signal (Gy,),
the said circuit feeds the second data signal (D4)to the
said driving voltage output line; and (V) outputting the
said output driving voltages generated by the above
steps to the said pixels, so as to display images.

Waveform Analysis

[0058] In the following analysis , please refer to Fig-
ures 4(a) to 4(e) as we describe in detail the relations
between the waveforms of the pulses of control voltages
G4, G4 and the pulses of the driving voltages D4, Dy,
V| ¢ generated by the simulation device of Figures 3(a)
and 3(b) according the first embodiment of the present
invention.

[0059] When the pulse of the control voltage of the
simulation device is G4 (Figure 4(b)), then the pulse of
its corresponding driving voltage is D4 (Figure 4(d)).
When the pulse of the control voltage of the device is
G, (Figure 4(c)), then the pulse of its corresponding driv-
ing voltage is D4 (Figure 4(e)). And pulse of the actual
combined output driving voltage generated by the sim-
ulation device of the present invention to the liquid crys-
tal is V| ¢ (Figure 4(a)).

[0060] Inthe following discussion, the driving voltages
V4, V,, V3 can be considered as a kind of voltage value
expressed in "code".

[0061] It must be re-emphasized here that the said
driving voltage can 6reach its target voltage momentar-
ily, however, the liquid crystal molecules have to take a
certain period of response time to reach its optical re-
sponse target position after being applied the driving
voltages. This is due to the intrinsic property of the liquid
crystal.

[0062] Since usually AC voltage is utilized as the volt-
age for driving the liquid crystal, therefore, this voltage
indicates the phenomenon of alternating positive and
negative phases during the control and driving process
of the liquid crystal ( namely, the waveforms of the puls-
es of driving voltages D4, D4 ; and V| ¢ indicate the phe-
nomenon of alternating positive and negative phases
relative to the reference voltage Vo).

[0063] These waveforms proceed sequentially and
periodically from time points A1 to A6 repeatedly in the
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following manner:

[0064] The value of driving voltage pulse D.in the (N-
1)th frame before time point A1 is V. (code 0), and the
value of the driving voltage pulse V| ¢ is V4 (code 0) of
negative polarity; at time point A1, the waveform enters
the Nth frame, at this time the value of the driving voltage
pulse D, increases to V2 (code 32), and due to the ac-
tivation of the control voltage pulse G, therefore the val-
ue of driving voltage pulse V| generated by the simu-
lation device also increases to V, (code 32) of positive
polarity and remains so until time point A2; then the time
proceeds to time point A2, at this time the value of driv-
ing voltage pulse D4 is V¢ (code 0), and due to the ac-
tivation of control voltage pulse Gy, resulting in the value
of driving voltage pulse V| ¢ to drop momentarily from
V, (code 32) to V, (code 0) and is still of positive polarity,
and this value is maintained until time point A3; then the
time proceeds to time point A3 and enters the (N+1)th
frame, at this time the value of the driving voltage pulse
D, drops to Vz(code 120) and is of negative polarity,
and due to the activation of control voltage pulse G, ,
the value of the driving voltage pulse V, ¢ also momen-
tarily drops to Vy(code 120) of negative polarity, and it
remains so until time point A4; then time proceeds to
A4, at this time, the value of driving voltage pulse Dy is
still V4. (code 0), and due to the activation of control volt-
age pulse Gy, resulting in the value of the driving voltage
pulse V| also increases to V4 (code 0) and is still of
negative polarity and it remains so until time point A5;
then time proceeds to time point A5 and starts to enter
the (N+2)th frame, at this time the value of the driving
voltage pulse D, increases to V3 ( code 120), and due
to the activation of the control voltage pulse G4 resulting
in the value of the driving voltage pulse V| ; also increas-
es momentarily to V5 (code 120) of positive polarity, and
it remains so until time point A6.

[0065] The variations of control voltage pulses G4 Gy
and driving voltage pulses D4, D4, and V| at the var-
ious time points after time points A6 can easily be in-
ferred based on the above descriptions.

[0066] The dotted line as shownin Fig4(a)is the liquid
crystal optical response characteristic curve produced
while performing the simulation drive. When the output
driving voltage of the simulation device between each
time point is code 0 as shown in the figure, this means
that the black line scanning is performed on the display
screen during this period, and by doing so, it can achieve
the same results as inserting black frames or shutting
off the backlights, so as to achieve the purpose of sim-
ulating CRT display impulse type image display.
[0067] In addition, the n shown at pulse G;. in the Nth
frame as shown in Figure4(c) indicates n pulses, which
means that there exists the time difference of n scanning
lines between the control voltage pulse G; and Gy in
the same frame, namely, from the standpoint of the pix-
el, another control driving pulse G will be input, at only
nG, pulses after the first G pulse. And this interval of
time represented by n can be properly adjusted by the
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designer depending on the actual requirements such as
the property of liquid crystal material etc., so as to en-
sure achieving the effectiveness of simulating CRT dis-
play impulse type image display. And this is the most
important advantage of the present invention over prior
art.

Embodiment 2

[0068] In the following analyses, please refer to Fig-
ures 5(a), 5(b) and Figures 6(a) to 6(g) as we explain
second embodiment of the present invention.

[0069] First, please refer to Figure 5(a), which indi-
cates: the pixel array formed by the cross points of a
plurality of gate lines and data lines, and the driving cir-
cuit formed by a plurality of data driver and gate driver
according to the second embodiment of the present in-
vention. And Figure 5(b) represents the simulation de-
vice according to the second embodiment.

Simulation Device

[0070] According to Figures 5(a) and 5(b) the simula-
tion device of the second embodiment comprises: a first
input control line(G,4); a second input control line (G);
afirst input data line (D4); a second input data line (D);
a third input data line (D'); a fourth input data line (D); a
fifth input data line (Ds); a first capacitor (Cg); a second
capacitor (C| g); a third transistor(Q3); a fourth transistor
(Q4); driving voltage output line; a first transistor(Q)
comprising a first gate connected to the first input control
line (G,), a first source connected to the input data line
(D4), and a first drain connected to the driving voltage
output line and the first capacitor (Cg) and the drain of
the second transistor(Q'); and a second transistor(Q')
comprising a second gate connected to the second input
control line (G4:), a second source connected to the sec-
ond input data line (D4, a second drain connected to
the drain of the said first transistor and the second ca-
pacitor (C| ) and driving voltage output line; wherein the
said first capacitor and the said second capacitor are
storage capacitor and liquid crystal equivalent capacitor
respectively and are connected to ground, and the driv-
ing voltage output line is used to output the driving volt-
age used for simulation to the said pixels of the LCD
panel so as to display images, and it is characterized in
that the said first and second input control lines are con-
nected to a gate driver, and the said first and second
input data lines are connected to the drains of two an-
other switching transistors (Q3, Q4) connected in paral-
lel, the sources of the said two switching transistors con-
nected in parallel are connected to a data driver, with its
gate connected to the third and fourth input data lines
(D', D); and the time difference between the periodic
pulse waveforms of the said first and second control sig-
nals (G1, G1') is the time difference across n scanning
lines generated by n pulses, and which can be adjusted.
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Simulation Method

[0071] The following is the simulation method used for
the simulation device according to the second embodi-
ment of the present invention, comprising the following
steps: () providing the first control signal (G,) with pe-
riodic pulse waveforms to the first gate of the first tran-
sistor (Q) of the said circuit; (II) providing the second
control signal (G) with periodic pulse waveforms to the
second gate of the second transistor (Q') of the said cir-
cuit wherein the second control signal (G;') is the same
as the first control signal (G,) except the phase delay;
(1) providing the fifth data signal (Ds) to the sources of
the third transistor (Q3) and fourth transistor (Q4) con-
nected in parallel; (V) providing the third data signal (D")
to the gate of the third transistor (Q3); (V) providing the
voltage pulse generated by the drain of the third transis-
tor to the source of the first transistor (Q1) as the first
data signal (D1), when the said first transistor (Q1) is
activated by the first control signal (G1), the first data
signal (D1) is fed by the said circuit to the driving voltage
output line; (VI) providing the fourth data signal (D) to
the gate of the fourth transistor (Q4); (VII) providing the
voltage pulse generated by the drain of the fourth tran-
sistor to the source of the second transistor (Q') as the
second data signal (D1'), when the said second transis-
tor (Q') is activated by the second control signal (G1'),
the second data signal (D1") is fed by the said circuit to
the driving voltage output line; and (VIII) outputting the
said output driving voltage generated by the above
steps to the said pixels so as to display images.

Waveform Analysis

[0072] In the following analysis, please refer to Fig-
ures 6(a) to 6(g) as we describe in detail the relations
between the waveforms of the pulses of control voltages
G4, G4 and the pulses of the driving voltages D4, Dy,
V| ¢ generated by the simulation device of Figures 5(a)
and 5(b) according the second embodiment of the
present invention.

[0073] Since usually AC voltage is utilized as the volt-
age for driving the liquid crystal, therefore, this voltage
indicates the phenomenon of alternating positive and
negative phases during the control and driving process
of the liquid crystal (namely, the waveforms of the pulses
of driving voltages D4, Dy, and V, indicate the phe-
nomenon of alternating positive and negative phases
relative to the reference voltage Vop)-

[0074] These waveforms proceed sequentially and
periodically from time points A1 to A6 repeatedly in the
following manner.

[0075] The value of driving voltage pulse D.in the (N-
1)th frame before time point A1 is V. (code 0), and the
value of the driving voltage pulse V¢ is V. (code 0) of
negative polarity; at time point A1, the waveform enters
the Nth frame, at this time the value of the driving voltage
pulse D, increases to V2 (code 32), and due to the ac-
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tivation of the control voltage pulse G4, therefore the val-
ue of driving voltage pulse V| ¢ generated by the simu-
lation device also increases to V, (code 32) of positive
polarity and remains so until time point A2; then the time
proceeds to time point A2, at this time the value of driv-
ing voltage pulse Dy is V4 (code 0), and due to the ac-
tivation of control voltage pulse G, resulting in the value
of driving voltage pulse V| ¢ to drop momentarily from
V, (code 32) to V4 (code 0) and is still of positive polarity,
and this value is maintained until time point A3; then the
time proceeds to time point A3 and enters the (N+1)th
frame, at this time the value of the driving voltage pulse
D, drops to V3 (code 120) and is of negative polarity,
and due to the activation of control voltage pulse G, ,
the value of the driving voltage pulse V¢ also momen-
tarily drops to V4 (code 120) of negative polarity, and it
remains so until time point A4; then time proceeds to
A4, at this time, the value of driving voltage pulse D is
still V4. (code 0), and due to the activation of control volt-
age pulse G, resulting in the value of the driving voltage
pulse V| ¢ also increases to V4. (code 0) and is still of
negative polarity and it remains so until time point A5;
then time proceeds to time point A5 and starts to enter
the (N+2)th frame, at this time the value of the driving
voltage pulse D, increases to V5 (code 120), and due
to the activation of the control voltage pulse G4, resulting
in the value of the driving voltage pulse V| ¢ alsoincreas-
es momentarily to V5 (code 120) of positive polarity, and
it remains so until time point AG6.

[0076] The variations of control voltage pulses G4, G
and driving voltage pulses D4, D, and V. at the vari-
ous time points after time points A6 can easily be in-
ferred based on the above descriptions.

[0077] Figures 6(d) and 6(e) indicate the waveforms
of the voltage pulses of the third and fourth data signals
of Figure 5(a).

[0078] The dotted line as shownin Fig 6(a) is the liquid
crystal optical response characteristic curve produced
while performing the simulation drive. When the output
driving voltage of the simulation device between each
time point is code 0 as shown in the figure, this means
that the black line scanning is performed on the display
screen during this period, and by doing so, it can achieve
the same results as inserting black frames or shutting
off the backlights, so as to achieve the purpose of sim-
ulating CRT display impulse type image display.
[0079] In addition, the n shown at pulse G4 in the Nth
frame as shown in Figure 6(c) indicates n pulses, which
means that there exists the time difference of n scanning
lines between the control voltage pulse G, and Gy in
the same frame, namely, from the standpoint of the pix-
el, another control driving pulse G, will be input, at only
nG, pulses after the first G; pulse. And this interval of
time represented by n can be properly adjusted by the
designer depending on the actual requirements such as
the property of liquid crystal material etc., so as to en-
sure achieving the effectiveness of simulating CRT dis-
play impulse type image display. And this is the most
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important advantage of the present invention over prior
art.

[0080] For the sake of easy and convenient explana-
tion and understanding, the waveform of the driving volt-
age pulse V| ¢ output by the simulation device of the
present Embodiment as shown above is the same as
that of Embodiment 1, so as to avoid it being too com-
plicated to understand in the process of explanation.
However, the waveform can be designed to have vari-
ous variations according to the actual requirements of
the LCD display.

Embodiment 3

[0081] In the following analyses, please refer to Fig-
ures 7(a), 7(b) and Figures 8(a) to 8(d) as we explain
third embodiment of the present invention.

[0082] First, please refer to Figure 7(a), which indi-
cates: the pixel array formed by the cross points of a
plurality of gate lines and data lines, and the driving cir-
cuit formed by a plurality of data driver and gate driver
according to the third embodiment of the present inven-
tion. And Figure 7(b) represents the simulation device
according to the third embodiment.

Simulation Device

[0083] According to Figures 7(a) and 7(b) the simula-
tion device comprises: a first input control line(G,); a
second input control line (G4 ); afirstinputdataline (D,);
a first capacitor (Cg); a second capacitor (C| g); driving
voltage outputline; afirst transistor (Q) comprising a first
gate connected to the first input control line (G,), a first
source connected to the first input data line (D4), and a
first drain connected to the driving voltage output line
and the first capacitor (Cg) and the second drain of the
second transistor (Q'); and a second transistor (Q') com-
prising a second gate connected to the second input
control line (G4:), a second source connected to ground,
a second drain connected to the drain of the said first
transistor and the second capacitor (C, ) and driving
voltage output line; wherein the said first capacitor and
the said second capacitor are storage capacitor and lig-
uid crystal equivalent capacitor respectively and are
connected to ground, and the driving voltage output line
is used to output the driving voltage used for simulation
to the said pixels of the LCD panel so as to display im-
ages, and it is characterized in that the said first and
second input control lines are connected to a gate driver,
and the said first input data line is connected to a data
driver; and the time difference between the waveforms
of the periodic pulses of the first and second control sig-
nals is the time difference across n scanning lines gen-
erated by n pulses, and which can be adjusted.

Simulation Method

[0084] The following is the simulation method used for
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the simulation device according to the third embodiment
of the present invention, comprising the following steps:
() providing the first control signal (G4) with periodic
pulse waveforms to the first gate of the first transistor
(Q) of the said circuit; (Il) providing the second control
signal (G4) with periodic pulse waveforms to the second
gate of the second transistor (Q') of the said circuit,
wherein the second control signal (G;.) is the same as
the first control signal (G4) except the phase delay; (lll)
providing the first data signal (D4) to the source of the
first transistor (Q) of the said circuit, when activated by
the said first control signal (G,), the said circuit feeds
the first data signal (D) to the said driving voltage output
line; (IV) when activated by the second control signal
(G4, the ground potential voltage (code 0) is fed by the
said circuit to the driving voltage output line; and (V) out-
putting the said output driving voltages generated by the
above steps to the said pixels so as to display images.

Waveform Analysis

[0085] In the following analysis, please refer to Fig-
ures 8(a) to 8(d), as we describe in detail the relations
between the waveforms of the pulses of control voltages
G4, G4 and the pulses of the driving voltages D4, Dy,
V| c generated by the simulation device of Figures7(a)
and 7(b) according the third embodiment of the present
invention.

[0086] Since usually AC voltage is utilized as the volt-
age for driving the liquid crystal, this voltage indicates
the phenomenon of alternating positive and negative
phases during the control and driving process of the lig-
uid crystal (namely, the waveforms of the pulses of driv-
ing voltages D4, D4 and V| ¢ indicate the phenomenon
of alternating positive and negative phases relative to
the reference voltage Vo).

[0087] These waveforms proceed sequentially and
periodically from time points A1 to A6 repeatedly in the
following manner.

[0088] The value of driving voltage pulse D,in the (N-
1)th frame before time point A1 is V., (code 32), and the
value of the driving voltage pulse V| ¢ is Vo, (since the
source of the second transistor is connected to V,);
at time point A1, the waveform enters the Nth frame, at
this time the value of the driving voltage pulse D, in-
creases to V2 (code 32), and due to the activation of the
control voltage pulse G4, therefore the value of driving
voltage pulse V| ¢ generated by the simulation device
also increases to V, (code 32) of positive polarity and it
remains so until time point A2; then the time proceeds
to time point A2, at this time the value of driving voltage
pulse Dy is still V, (code 32), and due to the activation
of control voltage pulse G (since the source of the sec-
ond transistor is connected to V), resulting in the val-
ue of driving voltage pulse V| ¢ to drop momentarily from
V, (code 32) to V4 (code 0) and is still of positive polarity,
and this value is maintained until time point A3; then the
time proceeds to time point A3 and enters the (N+1)th
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frame, at this time the value of the driving voltage pulse
D, drops to V3 (code 120) and is of negative polarity,
and due to the activation of control voltage pulse G4, the
value of the driving voltage pulse V| ¢ also momentarily
drops to V3, (code 120) of negative polarity, and it re-
mains so until time point A4; then time proceeds to time
point A4, at this time, the value of driving voltage pulse
D, is still V5 (code 120) of negative polarity, and due to
the activation of control voltage pulse G4 (since the
source of the second transistor is connected to V),
resulting in the value of the driving voltage pulse V| ¢
also increases to V., (code 0) and is still of negative
polarity and it remains so until time point A5; then time
proceeds to time point A5 and starts to enter the (N+2)
th frame, at this time the value of the driving voltage
pulse D, increases to V5 (code 120), and due to the ac-
tivation of the control voltage pulse G4 resulting in the
value of the driving voltage pulse V| also increases
momentarily to V5 (code 120) of positive polarity, and it
remains so until time point AG.

[0089] The variations of control voltage pulses G4, G-
and driving voltage pulses D, Dy and V| ¢ atthe various
time points after time points A6 can easily be inferred
based on the above descriptions.

[0090] The dotted line as shown in Figure 8(a) is the
liquid crystal optical response characteristic curve pro-
duced while performing the simulation drive. When the
output driving voltage V| ¢ of the simulation device be-
tween each time point is V,,, as shown in the figure,
this means that the black line scanning is performed on
the display screen during this period, and by doing so,
it can achieve the same results as inserting black frames
or shutting off the backlights, so as to achieve the pur-
pose of simulating CRT display impulse type image dis-
play.

[0091] In addition, the n shown at pulse G in the Nth
frame as shown in Figure8(c) indicates n pulses, which
means that there exists the time difference of n scanning
lines between the control voltage pulse G; and Gy in
the same frame, namely, from the standpoint of the pix-
el, another control driving pulse G4 will be input, at only
nG, pulses after the first G pulse. And this interval of
time represented by n can be properly adjusted by the
designer depending on the actual requirements such as
the property of liquid crystal material etc., so as to en-
sure achieving the effectiveness of simulating CRT dis-
play impulse type image display. And this is the most
important advantage of the present invention over prior
art.

[0092] For the sake of easy and convenient explana-
tion and understanding, the waveform of the driving volt-
age pulse V| ¢ output by the simulation device of the
present Embodiment as shown above is the same as
that of Embodiment 1, so as to avoid it being too com-
plicated to understand in the process of explanation.
However, the waveform can be designed to have vari-
ous variations according to the actual requirements of
the LCD display.
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Embodiment 4

[0093] In the following analyses , please refer to Fig-
ures 9(a), 9(b) and Figures 10(a) to 10(d) as we explain
fourth embodiment of the present invention.

[0094] First, please refer to Figure 9(a), which indi-
cates: the pixel array formed by the cross points of a
plurality of gate lines and data lines, and the driving cir-
cuit formed by a plurality of data driver and gate driver
according to the fourth embodiment of the present in-
vention. And Figure 9(b) represents the simulation de-
vice according to the fourth embodiment.

Simulation Device

[0095] According to Figures 9(a) and 9(b), the simu-
lation device of the fourth Embodiment comprises: a first
input controlline(G,); a second input control line (G,,); a
first input data line (D4); a first capacitor (Cg); a second
capacitor (C, g); a driving voltage output line; and a first
transistor(Q) comprising: a gate connected to the first
input control line (G4) or the second input control line
(G, a source connected to the input data line (D4), and
a drain connected to the driving voltage output line and
two capacitors (Cg, C g) connected in parallel; and
wherein the said first capacitor and second capacitor are
connected to ground, and the driving voltage output line
is used to output the driving voltage used for simulation
to the said pixels of the LCD panel so as to display im-
ages, and it is characterized in that the said input data
line is connected to a data driver, the said input control
line is connected to the gate driver, the said gate driver
contains: an output enable (OE) input line and a start
pulse horizontal (STH) input line and receives the relat-
ed signals via the said input lines, so as to generate the
synchronous control voltage pulses G4, G, of the said
input control lines, and supply them to the gate of the
said transistor via the first and second input control lines,
and to generate the driving voltage pulse V| ¢ through
its control, and then be able to generate two synchro-
nous scanning lines separated by m scanning lines on
the display screen simultaneously, so as to display im-
ages.

Simulation Method

[0096] The followingis the simulation method used for
the simulation device according to the fourth embodi-
ment of the present invention, comprising the following
steps: (I) providing the data signal (D1) with periodic
pulse waveform to the source of the said first transistor
(Q1); (I) providing control signals OE and STH to the
gate driver, so as to generate the synchronous control
signals G1, Gm and providing them to the gate of the
said transistor (Q1) via the first and second input control
lines; (Ill) when activated by the said synchronous con-
trol signals G1,Gm, the said circuit feeds the said data
signal to the said driving voltage output line; and (1V)
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outputting the said output driving voltage generated by
the above steps to the said pixels so as to display im-
ages.

Waveform analysis

[0097] In the following, please refer to Figures 10(a)
to 10(d), as we describe in detail the relations between
the waveforms of the pulses of control voltages G4, G,
and the pulses of the driving voltages D4, V| ¢ generated
by the simulation device of Figures 9(a) and 9(b) accord-
ing the fourth embodiment of the present invention.
[0098] Since usually AC voltage is utilized as the driv-
ing voltage for driving the liquid crystal, this voltage in-
dicates the phenomenon of alternating positive and neg-
ative phases during the control and driving process of
the liquid crystal (namely, the waveforms of the pulses
of driving voltages D4 and V| ¢ indicate the phenomenon
of alternating positive and negative phases relative to
the reference voltage Vo)

[0099] These waveforms proceed sequentially and
periodically from time points A1 to A6 repeatedly in the
following manner.

[0100] The value of driving voltage pulse D, in the (N-
1)th frame before time point A1 is V4. (code 0), and the
value of the driving voltage pulse V| ¢ is V. (code 0) of
negative polarity; at time point A1, the waveform enters
the Nth frame, at this time the value of the driving voltage
pulse D, increases to V2 (code 32), and due to the ac-
tivation of the control voltage G, therefore the driving
voltage pulse V| generated by the simulation device
also increases to V, (code 32) of positive polarity and
remains so until time point A2; then the time proceeds
to time point A2, at this time the value of driving voltage
pulse D, is V{ (code 0), and due to the activation of con-
trol voltage pulse G4, resulting in the value of driving
voltage pulse V| ¢ to drop momentarily from V, (code
32) to V, (code 0) and is still of positive polarity, and this
value is maintained until time point A3; then the time
proceeds to time point A3 and enters the (N+1)th frame,
at this time the value of the driving voltage pulse D,
drops to V3 (code 120) and is of negative polarity, and
due to the activation of control voltage pulse G, the val-
ue of the driving voltage pulse V| also momentarily
drops to V3« (code 120) of negative polarity, and it re-
mains so until time point A4; then time proceeds to A4,
at this time, the value of driving voltage pulse D, is still
V (code 0), and due to the activation of control voltage
pulse G4, resulting in the value of the driving voltage
pulse V| ¢ also increases to V4, (code 0) and is still of
negative polarity until time point A5; then time proceeds
to time point A5 and starts to enter the (N+2)th frame,
at this time the value of the driving voltage pulse D in-
creases to V5 (code 120), and due to the activation of
the control voltage pulse G4, resulting in the value of the
driving voltage pulse V| ¢ also increases momentarily to
V5 (code 120) of positive polarity, and it remains so until
time point A6.
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[0101] The variations of control voltage pulses G4, G
and driving voltage pulses D4, and V| at the various
time points after time points A6 can easily be inferred
based on the above descriptions.

[0102] The dotted line as shown in Figure 10 (a) is the
liquid crystal display optical response characteristic
curve produced while performing the simulation drive.
When the output driving voltage V| ¢ of the simulation
device between each time point is code 0 as shown in
the figure, this means that the black line scanning is per-
formed on the display screen during this period, and by
doing so, it can achieve the same results as inserting
black frames or shutting off the backlights, so as to
achieve the purpose of simulating CRT display impulse
type image display.

[0103] The symbol Hsync in Figure 10(c) indicates
that the control voltage pulses G, and G,,, are synchro-
nous signals.

[0104] Therefore, according to the design of the
present Embodiment, G, and G, are synchronous con-
trol voltage pulses. The scanning line generated by the
G, control and the scanning line generated by G, con-
trol are separated on the screen by m-1 scanning lines,
and these two scanning lines execute scanning on the
display screen in a synchronous manner. And the rela-
tions between the waveforms of control voltage pulse
G, and driving voltage pulse Dy, V| ¢ are the same as
those between the waveforms of control voltage pulse
G, and driving voltage pulse D4, V| ¢ (namely, the de-
scription above regarding Figures 10(a) to 10(d)), there-
fore, it will not be repeated here.

[0105] For the sake of easy and convenient explana-
tion and understanding, the waveform of the driving volt-
age pulse V| output by the simulation device of the
present Embodiment as shown above is the same as
that of Embodiment 1, so as to avoid it being too com-
plicated to understand in the process of explanation.
However, the waveform can be designed to have vari-
ous variations according to the actual requirements of
the LCD display.

[0106] For the sake of easy and convenient explana-
tion and understanding, the waveform of the driving volt-
age pulse V| ¢ output by the simulation device of the
present Embodiment as shown above is the same as
that of Embodiment 1, so as to avoid it being too com-
plicated to understand in the process of explanation.
However, the waveform can be designed to have vari-
ous variations according to the actual requirements of
the LCD display.

[0107] Itmustbe particularly emphasized here that re-
gardless of the positive or negative polarity of the liquid
crystal driving voltage pulse V| ¢, as long as it can attain
the predetermined target level, then it is able to achieve
the purpose and effectiveness of accelerated driving of
the optical response of liquid crystal and simulating the
CRT image display.

[0108] In addition, according to the design features of
the presentinvention, the separation of m scanning lines
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between two subsequent control voltage pulses G, (Fig-
ure 10(b)) and Gm (Figure 10(c)) in the same frame (for
example the Nth frame) can be adjusted depending on
the actual effectiveness desired to be achieved and the
design requirements. And this is the important invention
and feature of the present case, and it is not disclosed
in all the related prior art.

Embodiment 5

[0109] In the following, please refer to Figures 11(a),
11(b) and Figures 12(a) to 12(e) as we explain the fifth
embodiment of the present invention. And Figures 11(a)
and 11(b) are used to describe the fifth Embodiment and
the subsequent sixth Embodiment of the present inven-
tion, its purpose is to indicate that: different image dis-
play effects can be achieved on the display screen by
utilizing different control methods with the same device,
and this characteristic will be discussed as follows.
[0110] First, please refer to Figure 11(a), which indi-
cates: the pixel array formed by the cross points of a
plurality of gate lines and data lines, and the driving cir-
cuit formed by a plurality of data driver and gate driver
according to the fifth embodiment of the present inven-
tion. And Figure 11(b) represents the simulation device
according to the fifth embodiment.

Simulation Device

[0111] According to Figures 11(a) and 11(b), the sim-
ulation device of the fifth Embodiment comprises: a first
input control line(G,); a second input control line (G,,+1);
a third input control line (G,,,,+4); a first input data line
(D4); afirst capacitor (Cg); a second capacitor (C, g); and
a driving voltage output line; and a first transistor(Q)
comprising a gate connected to the first input control line
(G4) or the second input control line (G,,.¢) or the third
input control line (G,,,,+1); @ source connected to the first
input data line (D4), and a drain connected to the driving
voltage output line and two capacitors (Cg, C| g) con-
nected in parallel; and wherein the said first capacitor
and second capacitor are the storage capacitor and lig-
uid crystal equivalent capacitor respectively and con-
nected to ground, and the driving voltage output line is
used to output the driving voltage used for simulation to
the said pixels of the LCD panel so as to display images,
and it is characterized in that, the said input data line is
connected to a data driver, the said input control line is
connected to the gate driver, the said gate driver con-
tains: the first, the second, and the third output enable
(OE) input lines and the first, the second, and the third
start pulse horizontal (STH) input lines, and receives the
related signals via the said input lines, the said output
enable (OE) signals input by the said gate drivers are
so controlled that the two sets of synchronous control
voltage pulses generated at the output of the said gate
drivers are selected from the following three sets of con-
trol voltage pulses: (1) (G4, G), (2) (G+1: Gom)s (3)
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(Gom+1, G3m); and these two sets of control voltage puls-
es (1, 3), or (1, 2), or (2, 3) are selected from the said
three sets of control voltage pulses and then arranged
and combined, such that they are provided to the gate
of the said transistors through the corresponding first,
or second, or third input control line in a cyclic alternating
manner, and the driving voltage pulse VLC generated
through the control of the gate can be used to drive the
pixels to simultaneously generate two synchronous
scanning lines separated by 2m scanning lines on the
display screen in a cyclic alternating manner, so as to
display images.

Simulation Method

[0112] The following s the simulation method used for
the simulation device according to the fifth embodiment
of the present invention, comprising the following steps:
(I) providing the data signal (D1) with periodic pulse
waveform to the source of the said first transistor (Q1);
() providing the OE and STH control signals to the first,
second, and third output enable (OE) input lines and
start pulse horizontal (STH) input lines of the said gate
driver, and receiving the related signals via the said input
lines, the said output enable (OE) signals input by the
said gate drivers are so controlled that the two sets of
synchronous control voltage pulses generated at the
output of the said gate drivers are selected from the fol-
lowing three sets of control voltage pulses: (1) (G4, G,,),
(2) (G+1: Gom)s (B) (Gom+1, Gam); and these two sets
of control voltage pulses (1,3), or (1, 2), or (2, 3) are
selected from the said three sets of control voltage puls-
es and then arranged and combined, such that they are
provided to the gate of the said transistors (Q1) through
the corresponding first, second, or third input control
lines in a cyclic alternating manner and it is character-
ized in that when activated by the said two sets of syn-
chronous control signals (1, 3), or (1, 2), or (2, 3), the
said circuit feeds the said data signal to the said driving
voltage output line; and (lll) outputting the said output
driving voltage generated by the above steps to the said
pixels, so as to simultaneously generate two synchro-
nous scanning lines separated by 2m scanning lines on
the display screen in a cyclic alternating manner, so as
to display images.

Waveform analysis

[0113] In the following analysis, please refer to Fig-
ures 12(a) to 12(e) as we describe in detail the relations
between the waveforms of the pulses of control voltages
(G1, Gp), (Gt Gom)s (Gomets Gapy) and the pulses of
the driving voltages D, V| ¢ generated by the simulation
device of Figures 11(a) and 11(b) according the fifth em-
bodiment of the present invention.

[0114] Since usually AC voltage is utilized as the driv-
ing voltage for driving the liquid crystal, therefore, this
voltage indicates the phenomenon of alternating posi-
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tive and negative phases during the control and driving
process of the liquid crystal (namely, the waveforms of
the pulses of driving voltages Dy, V| ¢ indicate the phe-
nomenon of alternating positive and negative phases
relative to the reference voltage Vi op)-

[0115] These waveforms proceed sequentially and
periodically from time points A1 to A6 repeatedly in the
following manner:

[0116] The value of driving voltage pulse D, in the (N-
1)th frame before time point A1 is V. (code 0), and the
value of the driving voltage pulse V, ¢ is V4 (code 0) of
negative polarity; at time point A1, the waveform enters
the Nth frame, at this time the value of the driving voltage
pulse D, increases to V2 (code 32), and due to the ac-
tivation of the control voltage G4, therefore the value of
output driving voltage pulse V| ¢ generated by the sim-
ulation device also increases to V, (code 32) of positive
polarity and it remains so until time point A2; then the
time proceeds to time point A2, at this time the value of
driving voltage pulse D, is V4 (code 0), and due to the
activation of control voltage pulse G, resulting in the
value of driving voltage pulse V| ¢ to drop momentarily
from V, (code 32) to V4 (code 0) and is still of positive
polarity, and this value is maintained until time point A3;
then the time proceeds to time point A3 and enters the
(N+1)th frame, at this time the value of the driving volt-
age pulse D, drops to V3 (code 120), and due to the
activation of control voltage pulse Gy, the value of the
driving voltage pulse V| ¢ also momentarily drops to V3
(code 120) of negative polarity, and it remains so until
time point A4; then time proceeds to A4, at this time, the
value of driving voltage pulse D, is still V4. (code 0), and
due to the activation of control voltage pulse G4, result-
ing in the value of the driving voltage pulse V| also in-
creases to V4. (code 0) and is still of negative polarity
until time point A5; then time proceeds to time point A5
and starts to enter the (N+2)th frame, at this time the
value of the driving voltage pulse D, increases to V3
(code 120), and due to the activation of the control volt-
age pulse Gy, resulting in the value of the driving voltage
pulse V| ¢ also increases momentarily to V5 (code 120)
of positive polarity, and it remains so until time point A6.
[0117] The variations of control voltage pulses G4,
G,m+1 and driving voltage pulses D4, and V| ¢ atthe var-
ious time points after time points A6 can easily be in-
ferred based on the above descriptions.

[0118] The dotted line as shown in Figure 12(a) is the
liquid crystal display optical response characteristic
curve produced while performing the simulation drive.
When the output driving voltage V| ¢ of the simulation
device between each time point is code 0 as shown in
the figure, this means that the black line scanning is per-
formed on the display screen during this period, and by
doing so, it can achieve the same results as inserting
black frames or shutting off the backlights, so as to
achieve the purpose of simulating CRT display impulse
type image display.

[0119] For the sake of easy and convenient explana-
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tion and understanding, the waveform of the driving volt-
age pulse V| ¢ output by the simulation device of the
present Embodiment as shown above is the same as
that of Embodiment 6, so as to avoid it being too com-
plicated to understand in the process of explanation.
However, the waveform can be designed to have vari-
ous variations according to the actual requirements of
the LCD display.

[0120] In summary, the purpose of the present inven-
tion is to generate two synchronous scanning lines on
the display screen as shown in Figures 12 (b), 12(c) and
12(d). G4, G+, Gom+1 @re synchronous control voltage
pulses, and two sets of scanning lines are generated on
the display screen by the driving voltage pulses gener-
ated through the control of the said control voltage puls-
es, and are performed synchronous scanning separated
by 2m scanning lines so as to display images.

Embodiment 6

[0121] In the following analyses, please refer to Fig-
ures 11(a), 11(b) and Figures 13(a) to 13(e) as we ex-
plain sixth embodiment of the present invention. And
Figures 11(a) and 11(b) are used to describe the sixth
Embodiment and the preceding fifth Embodiment of the
presentinvention, its purpose is to indicate that: different
image display effects can be achieved on the display
screen by utilizing different control methods with the
same device, and this characteristic will be discussed
as follows.

[0122] First, please refer to Figure 11(a), which indi-
cates: the pixel array formed by the cross points of a
plurality of gate lines and data lines, and the driving cir-
cuit formed by a plurality of data driver and gate driver
according to the sixth embodiment of the present inven-
tion. And Figure 11(b) represents the simulation device
according to the sixth embodiment.

Simulation Device

[0123] According to Figures 11(a) and 11(b), the sim-
ulation device of the sixth Embodiment comprises: a first
input control line(G,); a second input control line (G,;,+4);
a third input control line (G,,,,,1); a first input data line
(D4); a first capacitor (Cg); a second capacitor (C g); a
driving voltage output line; and a first transistor(Q) com-
prising a gate connected to the first input control line
(G4) or the second input control line (G,+4) or the third
input control line (G,,,,+1); @ source connected to the first
input data line (D4), and a drain connected to the driving
voltage output line and two capacitors (Cg, C|g) con-
nected in parallel; wherein the said first capacitor and
second capacitor are the storage capacitor and liquid
crystal equivalent capacitor respectively and connected
to ground, and the driving voltage output line is used to
output the driving voltage used for simulation to the said
pixels of the LCD panel so as to display images, and it
is characterized in that the said input data line is con-
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nected to a data driver, the said input control line is con-
nected to the gate driver, the said gate driver contains:
the first, the second, and the third output enable (OE)
input lines and the first, the second, and the third start
pulse horizontal (STH) input lines, and receives the re-
lated signals via the said input lines, the said output en-
able (OE) signals input by the said gate drivers are so
controlled that the three sets of synchronous control
voltage pulses generated at the output of the said gate
drivers are formed by and selected from the following
three sets of control voltage pulses: (1) (G4, Gp,), (2)
(Gm+1: Gom), (B) (Gome+1, Gam); and these three sets con-
trol voltage pulses (1, 2, 3) are provided to the gate of
the said transistors (Q1) through the corresponding first,
or second, and third input control lines, and it is charac-
terized in that when activated by the said three sets of
synchronous control signals (1, 2, 3) the said circuit
feeds the said data signal to the said driving voltage out-
put line; and the driving voltage pulse V| generated
through the control of the gate can be used to drive the
pixels to simultaneously generate three synchronous
scanning lines separated by m scanning lines on the dis-
play screen, so as to display images.

Simulation Method

[0124] The following is the simulation method used for
the simulation device according to the sixth embodiment
of the present invention, comprising the following steps:
(I) providing the data signal (D1) with periodic pulse
waveform to the source of the said first transistor (Q1);
(1) providing the OE and STH control signals to the first,
second, and third output enable (OE) input lines and
start pulse horizontal (STH) input lines of the said gate
driver, and receiving the related signals via the said input
lines, the said output enable (OE) signals input by the
said gate drivers are so controlled that the three sets of
synchronous control voltage pulses generated at the
output of the said gate drivers are selected from the fol-
lowing three sets of control voltage pulses: (1) (G4, G,,),
(2) (G+1: Gom)s (3) (Gome1: Gapy); and these three sets
of control voltage pulses (1,2,3) are provided to the gate
of the said transistors (Q1) through the corresponding
first, second and third input control lines, and it is char-
acterized in that when activated by the said three sets
of synchronous control signals (1, 2, 3), the said circuit
feeds the said data signal to the said driving voltage out-
put line; and (Ill) outputting the said output driving volt-
age generated by the above steps to the said pixels, so
as to simultaneously generate three synchronous scan-
ning lines separated by m scanning lines on the display
screen in a cyclic alternating manner, so as to display
images.

Waveform analysis

[0125] In the following analysis, please refer to Fig-
ures 13(a) to 13(e) as we describe in detail the relations
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between the waveforms of the pulses of control voltages
(G1, Gp), (Ge1s Gom)s (Gomets Gapy) and the pulses of
the driving voltages D4, V| ¢ generated by the simulation
device of Figures 11(a) and 11(b) according the sixth
embodiment of the present invention.

[0126] Since usually AC voltage is utilized as the driv-
ing voltage for driving the liquid crystal, this voltage in-
dicates the phenomenon of alternating positive and neg-
ative phases during the control and driving process of
the liquid crystal (namely, the waveforms of the pulses
of driving voltages D4, V| ¢ indicate the phenomenon of
alternating positive and negative phases relative to the
reference voltage Vo).

[0127] These waveforms proceed sequentially and
periodically from time points A1 to A6 repeatedly in the
following manner:

[0128] The value of driving voltage pulse D, in the (N-
1)th frame before time point A1 is V4. (code 0), and the
value of the driving voltage pulse V| ¢ is V4 (code 0) of
negative polarity; at time point A1, the waveform enters
the Nth frame, at this time the value of the driving voltage
pulse D, increases to V2 (code 32), and due to the ac-
tivation of the control voltage G4, therefore the value of
output driving voltage pulse V|  generated by the sim-
ulation device also increases to V, (code 32) of positive
polarity and it remains so until time point A2; then the
time proceeds to time point A2, at this time the value of
driving voltage pulse D is V4 (code 0), and due to the
activation of control voltage pulse Gy, resulting in the
value of driving voltage pulse V| ¢ to drop momentarily
from V, (code 32) to V4 (code 0) and is still of positive
polarity, and this value is maintained until time point A3;
then the time proceeds to time point A3 and enters the
(N+1)th frame, at this time the value of the driving volt-
age pulse D4 drops to V3 (code 120), and due to the
activation of control voltage pulse G4, the value of the
driving voltage pulse V| also momentarily drops to V3
(code 120) of negative polarity, and it remains so until
time point A4; then time proceeds to A4, at this time, the
value of driving voltage pulse D is still V4 (code 0), and
due to the activation of control voltage pulse Gy, result-
ing in the value of the driving voltage pulse V| ¢ also in-
creases to V4. (code 0) and is still of negative polarity
until time point A5; then time proceeds to time point A5
and starts to enter the (N+2)th frame, at this time the
value of the driving voltage pulse D, increases to V4
(code 120), and due to the activation of the control volt-
age pulse Gy, resulting in the value of the driving voltage
pulse V| ¢ also increases momentarily to V3 (code 120)
of positive polarity, and it remains so until time point A6.
[0129] The variations of control voltage pulses G, .4,
Gym+1 @nd driving voltage pulses D4, and V| ¢ at the var-
ious time points after time points A6 can easily be in-
ferred based on the above descriptions.

[0130] The dotted line as shown in Figure 13(a) is the
liquid crystal display optical response characteristic
curve produced while performing the simulation drive.
When the output driving voltage V| ¢ of the simulation
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device between each time point is code 0 as shown in
the figure, this means that the black line scanning is per-
formed on the display screen during this period, and by
doing so, it can achieve the same results as inserting
black frames or shutting off the backlights, so as to
achieve the purpose of simulating CRT display impulse
type image display.

[0131] In summary, the purpose of the present inven-
tion is to generate three synchronous scanning lines on
the display screen as shown in Figures 13 (b), 13(c) and
13(d). G, G+ Gome+1 @re synchronous control voltage
pulses, and three sets of scanning lines are generated
on the display screen by the driving voltage pulses gen-
erated through the control of the said control voltage
pulses, and perform the synchronous line scanning on
the screen separated by m scanning lines so as to dis-
play images.

[0132] Therefore, according to the design of the
presentinvention, G4 and G, are synchronous control
voltage pulses, and the scanning lines generated
through the control of G,,,4 and the scanning lines gen-
erated through the control of G, are separated by m
scanning lines on the screen, and these two sets of
scanning lines perform scanning on the screen in a syn-
chronous manner, namely, start scanning on the screen
from the first and the (m+1)th scanning lines respective-
ly. The relations between the waveforms of the control
voltage pulses G4 and the driving voltage pulses Dy,
V| ¢ are the same as those between waveforms of the
control voltage pulse G1 and the driving voltage pulses
D4, V| c (namely, as explained above with reference to
Figures 13(a) to 13(e)), therefore, it will not be repeated
here.

[0133] And at the same time, the corresponding driv-
ing voltage pulses generated by the control voltage puls-
es (Gm+1, Gom)s (Gomst, Gom), and the resulting scan-
ning lines generated on the screen, start scanning lines
generated on the screen, start scanning from the (m+1)
th, (2m+1)th scanning lines downward on the screen re-
spectively in a synchronous manner (namely, the three
sets of scanning lines generated on the display screen
by the present embodiment, start scanning downward
synchronously from the first, (m+1)th and (2m+1)th
scanning lines in a repeated cyclic manner). And the re-
lations between the waveforms of the respective control
voltage pulses (G,+1, Gom), (Goms1, Gam) and the driv-
ing voltage pulses Dy, V| ¢ are the same as those be-
tween the waveforms of the respective control voltage
pulses (G4, G,,) and driving voltage pulse Dy, V ¢
(namely, as explained above with reference to Figures
13(a) to 13(e)). Therefore, it will not repeated here.
[0134] For the sake of easy and convenient explana-
tion and understanding, the waveform of the driving volt-
age pulse V| ¢ output by the simulation device of the
present Embodiment as shown above is the same as
that of Embodiment 1, so as to avoid it being too com-
plicated to understand in the process of explanation.
However, the waveform can be designed to have vari-
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ous variations according to the actual requirements of
the LCD display.

[0135] As itis known from the detailed description of
the above six embodiments of the present invention
that, the method and device of the present invention are
characterized in that, the scanning black lines as de-
scribed above can also achieve the similar effects of
writing black frames, blinking backlights, or the combi-
nation of this two methods of the prior art, so as to sim-
ulate the CRT impulse type image display with LCD dis-
play, and apparently it is superior to the prior art for the
following reasons:

[0136] (1) The present invention can save the extra
cost and expense of the additional frequency doubling
device or the backlight blinking equipment as required
by the prior art;

[0137] (2) The presentinvention can avoid the electric
magnetic interference induced by the additional equip-
ment;

[0138] (3) The especially important feature of the
present invention is, the interval between two input con-
trol voltage pulses G1 and G1' whinin the duration of the
same frame can be adjusted depending on the actual
requirements, so as to make the duration of the liquid
crystal optical gray level response and the black line
scanning (especially the black line scanning) adjustable
in the duration of the same frame. Therefore, the de-
signer of the LCD display is able to adjust the duration
of the black line scanning depending on the time re-
quired by the optical response characteristic of different
liquid crystal material, and the present invention can not
only provide adequate design flexibility, but can also
eliminate thoroughly the phenomenon of images super-
position and outlines blurring created by the "after im-
age" of the prior art, so as to optimize the quality of the
images displayed. Therefore, the present invention can
indeed achieve the purpose and the effectiveness of
simulating the CRT impulse type image display with
LCD display. The description above indicates all the fea-
tures of the present invention superior to those of the
prior art.

[0139] Summing up the above, the method and de-
vice utilized by the present invention in simulating the
CRT impulse type image display can indeed overcome
and improve the drawbacks and limitations of the similar
liquid crystal display of the prior art, it can save the extra
cost and expense of the additional equipment and sig-
nificantly improve its functions. Therefore, the method
and device used by the present invention in simulating
the CRT impulse type image display is indeed superior
to those of the prior art. The presentinvention does have
the value of utilization in the industry, and it does contain
novelty and inventive steps, and it is in conformity with
the patent requirements.

[0140] The description mentioned above only relates
to the preferred Embodiments of the present invention,
and it is intended to be illustrative rather than restrictive
to the contents of the claims and the present invention;
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and various changes and modifications can be made by
the people familiar with this technology without depart-
ing from the scope of the present invention and the ap-
pended claims.

Claims

1. A device used for simulating CRT impulse type im-
age display, comprising:

a first input control line;

a second input control line;

a first input data line;

a second input data line;

a first capacitor;

a second capacitor;

a driving voltage output line;

a first transistor, comprising: a first gate con-
nected to the first input control line, a first
source connected to the first input data line,
and a first drain connected to the driving volt-
age output line and the first capacitor and the
drain of the second transistor; and

a second transistor, comprising: a second gate
connected to the second input control line, a
second source connected to the second input
data line, a second drain connected to the drain
of the said first transistor and the second ca-
pacitor and driving voltage output line;

wherein the said first capacitor and the said second
capacitor are storage capacitor and liquid crystal
equivalent capacitor respectively and are connect-
ed to ground, and the driving voltage output line is
used to output the driving voltage used for simula-
tion to the said pixels of the LCD panel so as to dis-
play images;

and characterized in that the said first and second
input control lines are connected to a gate driver,
and the said first and second input data lines are
connected to a data driver respectively.

2. A method used for simulating CRT impulse type im-
age display, comprising the following steps:

(1) providing a circuit comprising a first input
control line, a second input control line, a first
input data line, a second input data line, a first
transistor, a second transistor, a first capacitor,
a second capacitor, and a driving voltage output
line;

(2) providing the first control signal with periodic
pulse waveforms to the first gate of the first
transistor of the said circuit;

(3) providing the second control signal with pe-
riodic pulse waveforms to the second gate of
the second transistor of the said circuit;
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(4) the second control signal is the same as the
first control signal except the phase delay;

(5) providing the first data signal to the source
of the first transistor of the said circuit, when
activated by the said first control signal, the said
circuit feeds the first data signal to the said driv-
ing voltage output line;

(6) providing the second data signal to the
source of the second transistor of the said cir-
cuit, when activated by the said second control
signal, the said circuit feeds the second data
signal to the said driving voltage output line;
and

(7) outputting the said output driving voltages
generated by the above steps to the said pixels,
so as to display images.

The method as claimed in Claim 2, wherein since
AC voltage is used as the control voltage and driv-
ing voltage, these voltages indicate the phenome-
non of alternating positive and negative phases dur-
ing their control and driving processes, and their
waveforms proceed sequentially and periodically
from time points A1 to A6 repeatedly in the following
manner.

(a) the value of driving voltage pulse Dy. in the
(N-1)th frame before time point A1 is V4, and
the value of the driving voltage pulse V| ¢ is V4.
of negative polarity;

(b) at time point A1, the waveform enters the
Nth frame, at this time the value of the driving
voltage pulse D, increases to V2, and due to
the activation of the control voltage pulse Gy,
therefore the value of driving voltage pulse V| ¢
generated by the simulation device also in-
creases to V, of positive polarity and remains
so until time point A2;

(c) then the time proceeds to time point A2, at
this time the value of driving voltage pulse Dy
is V4, and due to the activation of control volt-
age pulse Gy, resulting in the value of driving
voltage pulse V| ¢ to drop momentarily from V,
to V4 and is still of positive polarity, and this val-
ue is maintained until time point A3;

(d) then the time proceeds to time point A3 and
enters the (N+1)th frame, at this time the value
of the driving voltage pulse D4 drops to V3 and
is of negative polarity, and due to the activation
of control voltage pulse G4, the value of the driv-
ing voltage pulse V| also momentarily drops
to V4 of negative polarity, and it remains so until
time point A4;

(e) then time proceeds to A4, and at this time,
the value of driving voltage pulse Dy is still V,
and due to the activation of control voltage
pulse Gy, resulting in the value of the driving
voltage pulse V| also increases to V4 and is
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still of negative polarity and it remains so until
time point A5; and

(f) then time proceeds to time point A5 and
starts to enter the (N+2)th frame, at this time
the value of the driving voltage pulse Dy in-
creases to V5, and due to the activation of the
control voltage pulse G4, resulting in the value
of the driving voltage pulse V| ¢ also increases
momentarily to V3 of positive polarity, and it re-
mains so until time point A6.

The method as claimed in Claim 3, wherein when
the output driving voltage V| ¢ of the simulation de-
vice between each time point is code 0, this means
that the black line scanning is performed on the dis-
play screen during this period, and it can achieve
the better results than inserting black frames or
shutting off the backlights, so as to optimally realize
the purpose of simulating CRT display impulse type
image display with LCD display.

A device used for simulating CRT impulse type im-
age display, comprising:

a first input control line;
a second input control line;
a first input data line;

a second input data line;
a third input data line;

a fourth input data line;
a fifth input data line;

a first capacitor;

a second capacitor;

a third transistor;

a fourth transistor;

driving voltage output line;

a first transistor, comprising: a first gate con-
nected to the first input control line, a first
source connected to the input data line, and a
first drain connected to the driving voltage out-
put line and the first capacitor and the drain of
the second transistor; and

a second transistor, comprising: a second gate
connected to the second input control line, a
second source connected to the second input
data line, a second drain connected to the drain
of the said first transistor and the second ca-
pacitor and driving voltage output line;

wherein the said first capacitor and the said second
capacitor are storage capacitor and liquid crystal
equivalent capacitor respectively and are connect-
ed to ground, and the driving voltage output line is
used to output the driving voltage used for simula-
tion to the said pixels of the LCD panel so as to dis-
play images,
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characterized in that the said first and second in-
put control lines are connected to a gate driver, and
the said first and second input data lines are con-
nected to the drains of two another switching tran-
sistors connected in parallel, the sources of the said
two switching transistors connected in parallel are
connected to a data driver, with its gate connected
to the third and fourth input data lines, and the time
difference between the periodic pulse waveforms of
the said first and second control signals is the time
difference across n scanning lines generated by n
pulses, and which can be adjusted.

A method used for simulating CRT impulse type im-
age display, comprising the following steps:

(1) providing a circuit, comprising a first input
control line, a second input control line, a first
input data line, a second input data line, a third
input data line, a fourth input data line, a fifth
input data line, a first transistor, a second tran-
sistor, a third transistor, a fourth transistor, a
first capacitor, a second capacitor, and a driving
voltage output line;

(2) providing the first control signal with periodic
pulse waveforms to the first gate of the first
transistor of the said circuit;

(3) providing the second control signal with pe-
riodic pulse waveforms to the second gate of
the second transistor of the said circuit;

(4) the second control signal is the same as the
first control signal except the phase delay;

(5) providing the fifth data signal to the sources
of the third transistor and fourth transistor con-
nected in parallel,

(6) providing the third data signal to the gate of
the third transistor;

(7) providing the voltage pulse generated by the
drain of the third transistor to the source of the
first transistor as the first data signal, when the
said first transistor is activated by the first con-
trol signal, the first data signal is fed by the said
circuit to the driving voltage output line;

(8) providing the fourth data signal to the gate
of the fourth transistor;

(9) providing the voltage pulse generated by the
drain of the fourth transistor to the source of the
second transistor as the second data signal,
when the said second transistor is activated by
the second control signal, the second data sig-
nal is fed by the said circuit to the driving volt-
age output line; and

(10) outputting the said output driving voltage
generated by the above steps to the said pixels
so as to display images.

7. The method as claimed in Claim 6, wherein since

AC voltage is used as the control voltage and driv-
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ing voltage, these voltages indicate the phenome-
non of alternating positive and negative phases dur-
ing their control and driving processes, and their
waveforms proceed sequentially and periodically
from time points A1 to A6 repeatedly in the following
manner:

(a) the value of driving voltage pulse Dy in the
(N-1)th frame before time point A1 is V4, and
the value of the driving voltage pulse V| ¢ is V.
of negative polarity;

(b) at time point A1, the waveform enters the
Nth frame, at this time the value of the driving
voltage pulse D, increases to V2, and due to
the activation of the control voltage pulse Gy,
therefore the value of driving voltage pulse V| ¢
generated by the simulation device also in-
creases to V, of positive polarity and remains
so until time point A2;

(c) then the time proceeds to time point A2, at
this time the value of driving voltage pulse D
is V4, and due to the activation of control volt-
age pulse Gy, resulting in the value of driving
voltage pulse V| ¢ to drop momentarily from V,
to V, and is still of positive polarity, and this val-
ue is maintained until time point A3;

(d) then the time proceeds to time point A3 and
enters the (N+1)th frame, at this time the value
of the driving voltage pulse D4 drops to V3 and
is of negative polarity, and due to the activation
of control voltage pulse G4, the value of the driv-
ing voltage pulse V| also momentarily drops
to V5 of negative polarity, and it remains so until
time point A4;

(e) then time proceeds to A4, at this time, the
value of driving voltage pulse D is still V4, and
due to the activation of control voltage pulse
Gy, resulting in the value of the driving voltage
pulse V| ¢ also increases to V4 and is still of
negative polarity and it remains so until time
point A5; and

(f) then time proceeds to time point A5 and
starts to enter the (N+2)th frame, at this time
the value of the driving voltage pulse D, in-
creases to V3, and due to the activation of the
control voltage pulse G4, resulting in the value
of the driving voltage pulse V| ¢ also increases
momentarily to V3 of positive polarity, and it re-
mains so until time point A6.

The method as claimed in Claim 7, wherein when
the output driving voltage V| ¢ of the simulation de-
vice between each time point is code 0, this means
that the black line scanning is performed on the dis-
play screen during this period, and it can achieve
the better results than inserting black frames or
shutting off the backlights, so as to optimally realize
the purpose of simulating CRT display impulse type
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image display with LCD display.

A device used for simulating CRT impulse type im-
age display, comprising:

a first input control line;

a second input control line;

a first input data line;

a first capacitor;

a second capacitor;

driving voltage output line;

a first transistor, comprising: a first gate con-
nected to the first input control line, a first
source connected to the first input data line,
and a first drain connected to the driving volt-
age output line and the first capacitor and the
second drain of the second transistor; and

a second transistor, comprising: a second gate
connected to the second input control line, a
second source connected to ground, a second
drain connected to the drain of the said first
transistor and the second capacitor and driving
voltage output line;

wherein the said first capacitor and the said second
capacitor are storage capacitor and liquid crystal
equivalent capacitor respectively and are connect-
ed to ground, and the driving voltage output line is
used to output the driving voltage used for simula-
tion to the said pixels of the LCD panel so as to dis-
play images,

characterized in that the said first and second in-
put control lines are connected to a gate driver, and
the said first input data line is connected to a data
driver; and the time difference between the wave-
forms of the periodic pulses of the first and second
control signals is the time difference across n scan-
ning lines generated by n pulses, and which can be
adjusted.

A method used for simulating CRT impulse type im-
age display, comprising the following steps:

(1) providing a circuit, comprising a first input
control line, a second input control line, a first
input data line, a first transistor, a second tran-
sistor, a first capacitor, a second capacitor, and
a driving voltage output line;

(2) providing the first control signal with periodic
pulse waveforms to the first gate of the first
transistor of the said circuit;

(3) providing the second control signal with pe-
riodic pulse waveforms to the second gate of
the second transistor of the said circuit, wherein
the second control signal is the same as the first
control signal except the phase delay;

(4) providing the first data signal to the source
of the first transistor of the said circuit, when
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activated by the said first control signal, the said
circuit feeds the first data signal to the said driv-
ing voltage output line;

(5) when activated by the second control signal,
the ground potential voltage is fed by the said
circuit to the driving voltage output line; and
(6) outputting the said output driving voltages
generated by the above steps to the said pixels
so as to display images.

11. The method as claimed in Claim 10, wherein since

AC voltage is used as the control voltage and driv-
ing voltage, these voltages indicate the phenome-
non of alternating positive and negative phases dur-
ing their control and driving processes, and their
waveforms proceed sequentially and periodically
from time points A1 to A6 repeatedly in the following
manner:

(a) the value of driving voltage pulse Dy in the
(N-1)th frame before time point A1 is V,, and
the value of the driving voltage pulse V¢ is
Veom (since the source of the second transistor
is connected to V,,);

(b) at time point A1, the waveform enters the
Nth frame, at this time the value of the driving
voltage pulse D, increases to V2, and due to
the activation of the control voltage pulse Gy,
therefore the value of driving voltage pulse V| ¢
generated by the simulation device also in-
creases to V, of positive polarity and it remains
so until time point A2;

(c) then the time proceeds to time point A2, at
this time the value of driving voltage pulse D,
is still V,, and due to the activation of control
voltage pulse G;.(since the source of the sec-
ond transistor is connected to V), resulting
in the value of driving voltage pulse V| ¢ to drop
momentarily from V, to V, and is still of positive
polarity, and this value is maintained until time
point A3;

(d) then the time proceeds to time point A3 and
enters the (N+1)th frame, at this time the value
of the driving voltage pulse D, drops to V3. and
is of negative polarity, and due to the activation
of control voltage pulse G, the value of the
driving voltage pulse V| also momentarily
drops to V3 of negative polarity, and it remains
so until time point A4;

(e) then time proceeds to time point A4, at this
time, the value of driving voltage pulse D is still
V4 of negative polarity, and due to the activa-
tion of control voltage pulse Gy (since the
source of the second transistor is connected to
Vcom)s resulting in the value of the driving volt-
age pulse V| ¢ also increases to V,,, and is still
of negative polarity and it remains so until time
point A5; and
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(f) then time proceeds to time point A5 and it
starts to enter the (N+2)th frame, at this time
the value of the driving voltage pulse Dy in-
creases to V3, and due to the activation of the
control voltage pulse Gy, resulting in the value
of the driving voltage pulse V| ¢ also increases
momentarily to V3 of positive polarity, and it re-
mains so until time point AG.

The method as claimed in Claim 11, wherein when
the output driving voltage V| ¢ of the simulation de-
vice between each time point is code 0, this means
that the black line scanning is performed on the dis-
play screen during this period, and it can achieve
the better results than inserting black frames or
shutting off the backlights, so as to optimally realize
the purpose of simulating CRT display impulse type
image display with LCD display.

A device used for simulating CRT impulse type im-
age display, comprising:

a first input control line;

a second input control line;

a first input data line;

a first capacitor;

a second capacitor;

a driving voltage output line;

a first transistor, comprising: a gate connected
to the first input control line or the second input
control line, a source connected to the input da-
taline, and a drain connected to the driving volt-
age output line and two capacitors connected
in parallel; and

wherein the said first capacitor and second capac-
itor are connected to ground, and the driving voltage
output line is used to output the driving voltage used
for simulation to the said pixels of the LCD panel so
as to display images,

characterized in that the said input data line is con-
nected to a data driver, the said input control line is
connected to the gate driver, the said gate driver
contains: an output enable (OE) input line and a
start pulse horizontal (STH) input line and receives
the related signals via the said input lines, so as to
generate the synchronous control voltage pulses
G4, G, of the said input control lines, and supply
them to the gate of the said transistor via the first
and second input control lines, and to generate the
driving voltage pulse V¢ through its control, and
then be able to generate two synchronous scanning
lines separated by m scanning lines on the display
screen simultaneously, so as to display images.

A method used for simulating CRT impulse type im-
age display, comprising the following steps:
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(1) providing a circuit, comprising a first input
control line, a second input control line, a first
input data line, a first transistor, a first capacitor,
a second capacitor, and a driving voltage output
line;

(2) providing the data signal with periodic pulse
waveform to the source of the said first transis-
tor;

(3) providing control signals OE and STH to the
gate driver, so as to generate the synchronous
control signals G1,Gm, and providing them to
the gate of the said transistor via the first and
second input control lines;

(4) when activated by the said synchronous
control signals G1,Gm, the said circuit feeds
the said data signal to the said driving voltage
output line; and

(5) outputting the said output driving voltage
generated by the above steps to the said pixels
so as to display images.

15. The method as claimed in Claim 14, wherein since

AC voltage is used as the control voltage and driv-
ing voltage, these voltages indicate the phenome-
non of alternating positive and negative phases dur-
ing their control and driving processes, and their
waveforms proceed sequentially and periodically
from time points A1 to A6 repeatedly in the following
manner:

(a) the value of driving voltage pulse D4in the
(N-1)th frame before time point A1 is V., and
the value of the driving voltage pulse V| ¢ is V.
of negative polarity;

(b) at time point A1, the waveform enters the
Nth frame, at this time the value of the driving
voltage pulse D, increases to V2, and due to
the activation of the control voltage G4, there-
fore the driving voltage pulse V| ; generated by
the simulation device also increases to V, of
positive polarity and remains so until time point
A2;

(c) then the time proceeds to time point A2, at
this time the value of driving voltage pulse D,
is V4, and due to the activation of control volt-
age pulse Gy, resulting in the value of driving
voltage pulse V| ¢ to drop momentarily from V,
to V4 and is still of positive polarity, and this val-
ue is maintained until time point A3;

(d) then the time proceeds to time point A3 and
enters the (N+1)th frame, at this time the value
of the driving voltage pulse D4 drops to V3 and
is of negative polarity, and due to the activation
of control voltage pulse G4, the value of the driv-
ing voltage pulse V| also momentarily drops
to V5 of negative polarity, and it remains so until
time point A4;

(e) then time proceeds to A4, at this time, the
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value of driving voltage pulse D, is still V4., and
due to the activation of control voltage pulse Gy,
resulting in the value of the driving voltage
pulse V¢ also increases to V4 and is still of
negative polarity until time point A5; and

(f) then time proceeds to time point A5 and
starts to enter the (N+2)th frame, at this time
the value of the driving voltage pulse Dy in-
creases to V3, and due to the activation of the
control voltage pulse Gy, resulting in the value
of the driving voltage pulse V| ¢ also increases
momentarily to V5 of positive polarity, and it re-
mains so until time point A6.

16. The method as claimed in Claim 15, wherein when

the output driving voltage V| ¢ of the simulation de-
vice between each time point is code 0, this means
that the black line scanning is performed on the dis-
play screen during this period, and it can achieve
the better results than inserting black frames or
shutting off the backlights, so as to optimally realize
the purpose of simulating CRT display impulse type
image display with LCD display.

17. A device used for simulating CRT impulse type im-

age display, comprising:

a first input control line;

a second input control line;

a third input control line;

a first input data line;

a first capacitor;

a second capacitor;

a driving voltage output line; and

a first transistor comprising: a gate connected
to the first input control line or the second input
control line or the third input control line; a
source connected to the first input data line,
and a drain connected to the driving voltage
output line and two capacitors connected in
parallel; and

wherein the said first capacitor and second capac-
itor are the storage capacitor and liquid crystal
equivalent capacitor respectively and connected to
ground, and the driving voltage output line is used
to output the driving voltage used for simulation to
the said pixels of the LCD panel so as to display
images,

characterized in that the said input data line is con-
nected to a data driver, the said input control line is
connected to the gate driver, the said gate driver
contains: the first, the second, and the third output
enable (OE) input lines and the first, the second,
and the third start pulse horizontal (STH) input lines,
and receives the related signals via the said input
lines, the said output enable (OE) signals input by
the said gate drivers are so controlled that the two
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sets of synchronous control voltage pulses gener-
ated at the output of the said gate drivers are se-
lected from the following three sets of control volt-
age pulses: (1) (G4, Gy), (2) (G, Gom), (3)
(Gom+1> G3m); and these two sets of control voltage
pulses (1, 3), or (1, 2), or (2, 3) are selected from
the said three sets of control voltage pulses and
then arranged and combined, such that they are
provided to the gate of the said transistors through
the corresponding first, or second, or third input
control line in a cyclic alternating manner, and the
driving voltage pulse V| generated through the
control of the gate can be used to drive the pixels
to simultaneously generate two synchronous scan-
ning lines separated by 2m scanning lines on the
display screen in a cyclic alternating manner, so as
to display images.

A method used for simulating CRT impulse type im-
age display, comprising the following steps:

(1) providing a circuit comprising: a first input
control line, second input control line, a third in-
put control line, afirstinput data line, a first tran-
sistor, a first capacitor, a second capacitor, and
a driving voltage output line;

(2) providing the data signal with periodic pulse
waveform to the source of the said first transis-
tor;

(3) providing the OE and STH control signals to
the first, second, and third output enable (OE)
input lines and start pulse horizontal (STH) in-
put lines of the said gate driver; and

(4) receiving the related signals via the said in-
put lines, the said output enable (OE) signals
input by the said gate drivers are so controlled
that the two sets of synchronous control voltage
pulses generated at the output of the said gate
drivers are selected from the following three
sets of control voltage pulses: (1) (G4, Gp,), (2)
(Gm+1> Gom)s (3) (Gom+1s G3p); and these two
sets of control voltage pulses (1, 3), or (1, 2),
or (2, 3) are selected from the said three sets
of control voltage pulses and then arranged and
combined, such that they are provided to the
gate of the said transistors through the corre-
sponding first, second, or third input control
lines in a cyclic alternating manner;

characterized in that when activated by the said
two sets of synchronous control signals (1, 3), or (1,
2), or (2, 3), the said circuit feeds the said data sig-
nal to the said driving voltage output line; and

outputting the said output driving voltage generated
by the above steps to the said pixels, so as to si-
multaneously generate two synchronous scanning
lines separated by 2m scanning lines on the display
screen in a cyclic alternating manner, so as to dis-
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play images.

The method as claimed in Claim 18, wherein since
AC voltage is used as the control voltage and driv-
ing voltage, these voltages indicate the phenome-
non of alternating positive and negative phases dur-
ing their control and driving processes, and their
waveforms proceed sequentially and periodically
from time points A1 to A6 repeatedly in the following
manner:

(a) the value of driving voltage pulse D, in the
(N-1)th frame before time point A1 is V., and
the value of the driving voltage pulse V| ¢ is V4.
of negative polarity;

(b) at time point A1, the waveform enters the
Nth frame, at this time the value of the driving
voltage pulse D, increases to V2, and due to
the activation of the control voltage G, there-
fore the value of output driving voltage pulse
V| ¢ generated by the simulation device also in-
creases to V, of positive polarity and it remains
so until time point A2;

(c) then the time proceeds to time point A2, at
this time the value of driving voltage pulse D,
is V4, and due to the activation of control volt-
age pulse Gy, resulting in the value of driving
voltage pulse V| ¢ to drop momentarily from V,
to V4 and is still of positive polarity, and this val-
ue is maintained until time point A3;

(d) then the time proceeds to time point A3 and
enters the (N+1)th frame, at this time the value
of the driving voltage pulse D, drops to V5, and
due to the activation of control voltage pulse Gy,
the value of the driving voltage pulse V| ¢ also
momentarily drops to V3, of negative polarity,
and it remains so until time point A4;

(e) then time proceeds to A4, at this time, the
value of driving voltage pulse Dy is still V4., and
due to the activation of control voltage pulse Gy,
resulting in the value of the driving voltage
pulse V| ¢ also increases to V4 and is still of
negative polarity until time point A5; and

(f) then time proceeds to time point A5 and
starts to enter the (N+2)th frame, at this time
the value of the driving voltage pulse Dy in-
creases to V3, and due to the activation of the
control voltage pulse Gy, resulting in the value
of the driving voltage pulse V| ¢ also increases
momentarily to V3 of positive polarity, and it re-
mains so until time point A6.

The method as claimed in Claim 19, wherein when
the output driving voltage V| ¢ of the simulation de-
vice between each time point is code 0, this means
that the black line scanning is performed on the dis-
play screen during this period, and it can achieve
the better results than inserting black frames or
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shutting off the backlights, so as to optimally realize
the purpose of simulating CRT display impulse type
image display with LCD display.

A device used for simulating CRT impulse type im-
age display, comprising:

a first input control line;

a second input control line;

a third input control line;

a first input data line;

a first capacitor;

a second capacitor;

a driving voltage output line; and

a first transistor comprising: a gate connected
to the first input control line or the second input
control line or the third input control line; a
source connected to the first input data line,
and a drain connected to the driving voltage
output line and two capacitors connected in
parallel; and

wherein the said first capacitor and second capac-
itor are the storage capacitor and liquid crystal
equivalent capacitor respectively and connected to
ground, and the driving voltage output line is used
to output the driving voltage used for simulation to
the said pixels of the LCD panel so as to display
images;

characterized in that the said input data line is con-
nected to a data driver, the said input control the
said input data line is connected to a data driver, the
said input control line is connected to the gate driv-
er, the said gate driver contains: the first, the sec-
ond, and the third output enable (OE) input lines and
the first, the second, and the third start pulse hori-
zontal (STH) input lines, and receives the related
signals via the said input lines, the said output en-
able (OE) signals input by the said gate drivers are
so controlled that the three sets of synchronous
control voltage pulses generated at the output of the
said gate drivers are formed by and selected from
the following three sets of control voltage pulses:
(1) (G1, Gr). (2) (Gpne1: Gam)-(3) (Gomes, Gam); and
these three sets control voltage pulses (1, 2, 3) are
provided to the gate of the said transistors through
the corresponding first, or second, and third input
control lines; when activated by the said three sets
of synchronous control signals (1, 2, 3) the said cir-
cuit feeds the said data signal to the said driving
voltage output line; and the driving voltage pulse
V| ¢ generated through the control of the gate can
be used to drive the pixels to simultaneously gen-
erate three synchronous scanning lines separated
by m scanning lines on the display screen, so as
to display images.

22. A method used for simulating CRT impulse type im-
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age display, comprising the following steps:

(1) providing a circuit comprising: a first input
control line, a second input control line, a third
input control line, a first input data line, a first
transistor, a first capacitor, a second capacitor,
and a driving voltage output line;

(2) providing the data signal with periodic pulse
waveform to the source of the said first transis-
tor;

(3) providing the OE and STH control signals to
the first, second, and third output enable (OE)
input lines and start pulse horizontal (STH) in-
put lines of the said gate driver, and

(4) receiving the related signals via the said in-
put lines, the said output enable (OE) signals
input by the said gate drivers are so controlled
that the three sets of synchronous control volt-
age pulses generated at the output of the said
gate drivers are selected from the following
three sets of control voltage pulses: (1) (G,
Gm): (2) (Gt Gom): (3) (Gamets Gap)i and
these three sets of control voltage pulses (1, 2,
3) are provided to the gate of the said transis-
tors through the corresponding first, second
and third input control lines,

characterized in that when activated by the said
three sets of synchronous control signals (1,2,3),
the said circuit feeds the said data signal to the said
driving voltage output line; and

outputting the said output driving voltage generated
by the above steps to the said pixels, so as to si-
multaneously generate three synchronous scan-
ning lines separated by m scanning lines on the dis-
play screen in a cyclic alternating manner, so as to
display images.

The method as claimed in Claim 22, wherein since
AC voltage is used as the control voltage and driv-
ing voltage, these voltages indicate the phenome-
non of alternating positive and negative phases dur-
ing their control and driving processes, and their
waveforms proceed sequentially and periodically
from time points A1 to A6 repeatedly in the following
manner:

(a) the value of driving voltage pulse D, in the
(N-1)th frame before time point A1 is V4., and
the value of the driving voltage pulse V| is V4.
of negative polarity;

(b) at time point A1, the waveform enters the
Nth frame, at this time the value of the driving
voltage pulse D, increases to V2, and due to
the activation of the control voltage G, there-
fore the value of output driving voltage pulse
V| ¢ generated by the simulation device also in-
creases to V, of positive polarity and it remains
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so until time point A2;

(c) then the time proceeds to time point A2, at
this time the value of driving voltage pulse D,
is V4, and due to the activation of control volt-
age pulse Gy, resulting in the value of driving
voltage pulse V| ¢ to drop momentarily from V,
to V, and is still of positive polarity, and this val-
ue is maintained until time point A3;

(d) then the time proceeds to time point A3 and
enters the (N+1)th frame, at this time the value
of the driving voltage pulse D, drops to V5, and
due to the activation of control voltage pulse G,
the value of the driving voltage pulse V| ¢ also
momentarily drops to V3. of negative polarity,
and it remains so until time point A4;

(e) then time proceeds to A4, at this time, the
value of driving voltage pulse D, is still V., and
due to the activation of control voltage pulse G,
resulting in the value of the driving voltage
pulse V| ¢ also increases to V4 and is still of
negative polarity until time point A5; and

(f) then time proceeds to time point A5 and
starts to enter the (N+2)th frame, at this time
the value of the driving voltage pulse Dy in-
creases to V3, and due to the activation of the
control voltage pulse G4, resulting in the value
of the driving voltage pulse V| ¢ also increases
momentarily to V5 of positive polarity, and it re-
mains so until time point A6.

24. The method as claimed in Claim 23, wherein when

the output driving voltage V| ¢ of the simulation de-
vice between each time point is code 0, this means
that the black line scanning is performed on the dis-
play screen during this period, and it can achieve
the better results than inserting black frames or
shutting off the backlights, so as to optimally realize
the purpose of simulating CRT display impulse type
image display with LCD display.
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