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Osaka-shi, Osaka (JP) An embodiment of the present invention switches, in a dis-
’ play driving circuit of a liquid crystal display device which
carries out CC driving, between a two-line reversal driving
(21) Appl. No.: 13/377,847 mode in which a polarity of a data signal supplied to a source
line is reversed every two horizontal scanning periods and a
(22) PCT Filed: Feb. 28. 2010 one-line reversal driving mode in which a polarity of a data
) T signal supplied to a source line is reversed every one horizon-
tal scanning period. In at least one example embodiment, a
(86) PCT No.: PCT/TP2010/001322 polarity signal reverses its polarity every two horizontal scan-
ning periods in the two-line reversal driving mode, and
§ 371 (c)(1), reverses its polarity every one horizontal scanning period in
(2), (4) Date: Dec. 13,2011 the one-line reversal driving mode.
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FIG. 4
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FIG. &

INITIAL STATE FIRST FRAME (2H REVERSAL) _SECOND FRAME (1H REVERSAL)
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Fig. 7
INITIAL STATE .,

FIRST FRAME (1V): 3H REVERSAL ... SECOND FRAME: 1H REVYERSAL
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FIG. 8

INITIAL STATE FIRST FRAME (3H REVERSAL) _SECOND FRAME (1H REVERSAL)
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FIG. 10

INITIAL STATE . FIRST FRAME (1H): 3H REVERSAL
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FIG. 11

INITIAL STATE FIRST FRAME (3H REVERSAL) SECOND FRAME (2H REVERSAL)
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FlG. 13
INITIAL STATE . FIRST FRAME (1V): 2H REVERSAL SECOND FRAME: 1H REVERSAL
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Il:\lllf.lAL1 4STATE FIRST FRAME (2H REVERSAL) SECOND FRAME (1H REVERSAL)
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FIG. 16
INITIAL STATE | FIRST FRAME (1V): 3H REVERSAL ___  SECOND FRAME: 1H REVERSAL
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Fig. 19
INITIAL STATE ), FIRST FRAME (1V): 34 REVERSAL
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Fia. 20
INITIAL STATE FIRST FRAME (3H REVERSAL) SECOND FRAME (2H REVERSAL)
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FIG. 21
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DISPLAY DRIVING CIRCUIT, DISPLAY
DEVICE AND DISPLAY DRIVING METHOD

TECHNICAL FIELD

[0001] The present invention relates to driving of a display
device such as a liquid crystal display device including an
active matrix liquid crystal display panel. In particular, the
present invention relates to a display driving circuit and a
display driving method, each of which is for driving a display
panel of a display device which employs a drive system called
CC (charge coupling) driving.

BACKGROUND ART

[0002] A conventional CC driving system employed in an
active-matrix liquid crystal display device is disclosed in for
example Patent Literature 1. The following description dis-
cusses the CC driving by taking as an example the disclosure
in Patent Literature 1.

[0003] FIG. 23 illustrates a configuration of a device that
realizes the CC driving. FIG. 24 illustrates operating wave-
forms of various signals in CC driving carried out by the
device shown in FIG. 23.

[0004] As illustrated in FIG. 23, a liquid crystal display
device that carries out the CC driving includes an image
display section 110, a source line driving circuit 111, gate line
driving circuits 112, and CS bus line driving circuits 113.
[0005] The image display section 110 includes a plurality
of source lines (signal lines) 101, a plurality of gate lines
(scanning lines) 102, switching elements 103, pixel elec-
trodes 104, CS (Capacity Storage) bus lines (common elec-
trode lines) 105, retention capacitors 106, liquid crystals 107,
and a counter electrode 109. The switching elements 103 are
provided in the vicinities of respective intersections of the
source lines 101 and the gate lines 102. The switching ele-
ments 103 are connected with the respective pixel electrodes
104.

[0006] The CS bus lines 105 are arranged in parallel with
the gate lines 102 such that each of the CS bus lines 105 is
paired with a corresponding gate line 102. Each of the reten-
tion capacitors 106 has one end connected with a pixel elec-
trode 104 and the other end connected with a CS bus line 105.
The counter electrode 109 is arranged so as to face the pixel
electrodes 104 via the liquid crystals 107.

[0007] The source line driving circuit 111 is provided to
drive the source lines 101, and the gate line driving circuits
112 are provided to drive the gate lines 102. The CS bus line
driving circuits 113 are provided to drive the CS bus lines 105.
[0008] The switching elements 103 are formed by amor-
phous silicon (a-Si), polycrystalline polysilicon (p-Si),
monocrystalline silicon (c-Si), or the like. Because of the
structure of the switching elements 103, a capacitor 108 is
formed between a gate and a drain of each of the switching
elements 103. This capacitor 108 causes a phenomenon in
which a gate pulse from a gate line 102 causes the electric
potential of a pixel electrode 104 to shift toward a negative
side.

[0009] As shown in FIG. 24, in the liquid crystal display
device, the electric potential Vg of a gate line 102 is Von only
during an H period (horizontal scanning period) in which the
gate line 102 is being selected. The electric potential Vg is
retained at Voff during the other periods. The electric poten-
tial Vs of a source line 101 has a waveform whose amplitude
varies depending on a video signal to be displayed, but its
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polarity is identical for all pixels in an identical row and is
reversed every one (1) row (one horizontal, scanning period)
(one-line (1H) reversal driving). Note here that, since it is
assumed in FIG. 24 that a uniform video signal is supplied,
the amplitude of the electric potential Vs is constant.

[0010] The electric potential Vd of a pixel electrode 104 is
equal to the electric potential Vs of the source line 101 during
a period in which the electric potential Vg is Von, because a
switching element 103 is conductive. Then, at the moment the
voltage Vg becomes Voff, the electric potential Vd slightly
shifts toward a negative side via a gate-drain capacitor 108.
[0011] The electric potential Vc of a CS bus line 105 is
Ve+duringan H period in which a corresponding gate line 102
is selected and in the next H period. The electric potential Ve
is switched to Ve- during the H period after the next, and is
retained at Ve— until the next field. This causes the electric
potential Vd to be shifted toward a negative side via a reten-
tion capacitor 106.

[0012] As a result, the electric potential Vd changes with
larger amplitude than the electric potential Vs. This makes it
possible to further reduce the amplitude of change in the
electric potential Vs. Accordingly, it is possible to simplify a
circuit configuration and reduce power consumption in the
source line driving circuit 111.

CITATION LIST
Patent Literature

[0013] Patent Literature 1
[0014] Japanese Patent Application Publication, Tokukai,
No. 2001-83943 A (Publication Date: Mar. 30, 2001)

SUMMARY OF INVENTION
Technical Problem

[0015] However, the foregoing liquid crystal display is
based on the assumption that one-line (1H) reversal driving is
carried out. Therefore, for example, the liquid crystal display
is not capable of switching to two-line (2H) reversal driving
or to three-line (3H) reversal driving depending on video
signals. For the future, especially small liquid crystal display
devices are desired to have a function of switching between
driving methods (that is, switching between n-line reversal
driving and m-line reversal driving) to improve charging rate
and reduce power consumption.

[0016] The present invention has been made in view of the
above problem, and an object of the present invention is to
provide a display driving circuit and a display driving method
each of which is capable of, in a CC driving method, switch-
ing between n-line (nH) reversal driving and m-line (mH)
reversal driving,

Solution to Problem

[0017] A display driving circuit in accordance with the
present invention is a display driving circuit for use in a
display device in which by supplying a retention capacitor
wire signal to a retention capacitor wire forming a capacitor
with a pixel electrode included in a pixel, a signal potential
written into the pixel electrode from a data signal line is
changed in a direction corresponding to a polarity of the
signal potential, said display driving circuit switching
between a first mode in which a polarity of a signal potential
supplied to the data signal line is reversed every n horizontal
scanning period(s) (n is an integer) and a second mode in
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which a polarity of a signal potential supplied to the data
signal line is reversed every m horizontal scanning period(s)
(m is an integer other than n).

[0018] According to the display driving circuit, the signal
potential written into the pixel electrode is changed by the
retention capacitor wire signal in, a direction corresponding
to the polarity of the signal potential. This achieves the CC
driving.

[0019] The display driving circuit is configured to switch,
in such CC driving, between (i) the first mode (n-line (nH)
reversal driving) in which the polarity of the data signal
supplied to the data signal line is reversed every n horizontal
scanning period(s) (n is an integer) and (ii) the second mode
(m-line (mH) reversal driving) in which the polarity of the
data signal supplied to the data signal line is reversed every m
horizontal scanning period(s) (m is an integer other than n).
This makes it possible to improve charging rate and to reduce
power consumption.

[0020] Meanwhile, Japanese Patent Application Publica-
tion, Tokukai, No. 2005-258013 A and Japanese Patent Appli-
cation Publication, Tokukaihei, No. 7-75135 A etc. disclose a
conventional technique related to a 3-D display device
employing a parallactic barrier in a gate direction. The 3-D
display device is generally configured such that an image for
aleft eye is displayed in an odd-numbered line and an image
for a right eye isdisplayed in an even-numbered line. In a case
where 1H reversal driving is applied to such a 3-D display
device, each of the images for right eye and left eye is per-
ceived as being reversed every frame. This results in a display
malfunction such as flicker. In this regard, by applying the
display driving circuit of the present invention, itis possible to
switch between driving modes such that for example 2H
reversal driving is carried out in a case of 3-D display and 1H
reversal driving is carried out in a case of usual display (2-D
display). Accordingly, even in a case of 3-D display, it is
possible to display each of the images for right eye and left
eye with 1H reversal in the same way as in a usual display
(2-D display). This makes it possible to prevent a display
malfunction such as flicker.

[0021] The display driving circuit can be configured such
that: in the first mode, a direction of change of the signal
potential written into the pixel electrode from the data signal
line is caused to vary every n adjacent row(s); and in the
second mode, a direction of change of the signal potential
written into the pixel electrode from the data signal line is
caused to vary every m adjacent row(s).

[0022] In a case where the n-line reversal driving is
switched to the m-line reversal driving in a conventional
liquid crystal display device, a transverse stripe may appear in
a display in a frame immediately after the switching, as will
be described (refer to FIG. 22).

[0023] In this regard, according to the configuration of the
display driving circuit, (i) in the first mode (n-line reversal
driving), the direction of change of the signal potential writ-
ten into the pixel electrode from the data signal line varies
every n adjacent rows and (ii) in the second mode (m-line
reversal driving), the direction of change of the signal poten-
tial written into the pixel electrode from the data signal line
varies every m adjacent rows. This makes it possible to pre-
vent such a transverse stripe.

[0024] A display driving method in accordance with the
present invention is a display driving method for driving a
display device in which by supplying a retention capacitor
wire signal to a retention capacitor wire forming a capacitor
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with a pixel electrode included in a pixel, a signal potential
written into the pixel electrode from a data signal line is
changed in a direction corresponding to a polarity of the
signal potential, said method, including switching between a
first mode in which a polarity of a signal potential supplied to
the data signal line is reversed every n horizontal scanning
period(s) (n is an integer) and a second mode in which a
polarity of a signal potential supplied to the data signal line is
reversed every m horizontal scanning period(s) (m is an inte-
ger other than n).

ADVANTAGEOUS EFFECTS OF INVENTION

[0025] As has been described, a display driving circuit and
a display driving method in accordance with the present
invention are each configured to switch, in CC driving,
between (i) a first mode in which a polarity of a data signal
supplied to a data signal line is reversed every n horizontal
scanning period(s) (n is an integer) and (ii) a second mode in
which a polarity of a data signal supplied to a data signal line
is reversed every m horizontal scanning period(s) (m is an
integer other than n). This makes it possible to switch between
n-line reversal driving and m-line reversal driving.

BRIEF DESCRIPTION OF DRAWINGS

[0026] FIG. 1isablock diagram illustrating a configuration
of a liquid crystal display device in accordance with an
embodiment of the present invention.

[0027] FIG. 2 is an equivalent circuit diagram illustrating
an electrical configuration of each pixel of the liquid crystal
display device shown in FIG. 1.

[0028] FIG. 31isablock diagram illustrating a configuration
of a gate line driving circuit and a CS bus line driving circuit
of Example 1.

[0029] FIG. 4 is a timing chart illustrating waveforms of
various signals of the liquid crystal display device of Example
1.

[0030] FIG. 5 is a timing chart illustrating waveforms of
various signals inputted to and outputted from the CS bus line
driving circuit of Example 1.

[0031] FIG. 6isablock diagram illustrating a configuration
of a gate line driving circuit and a CS bus line driving circuit
of Example 2.

[0032] FIG. 7 is a timing chart illustrating waveforms of
various signals of a liquid crystal display device of Example
2.

[0033] FIG. 8 is a timing chart illustrating waveforms of
various signals inputted to and outputted from the CS bus line
driving circuit of Example 2.

[0034] FIG.9isablock diagram illustrating a configuration
of a gate line driving circuit and a CS bus line driving circuit
of Example 3.

[0035] FIG. 10 is a timing chart illustrating waveforms of
various signals of a liquid crystal display device of Example
3.

[0036] FIG. 11 is a timing chart illustrating waveforms of
various signals inputted to and outputted from the CS bus line
driving circuit of Example 3.

[0037] FIG. 12 is a block diagram illustrating a configura-
tion of a gate line driving circuit and a CS bus line driving
circuit of Example 4.

[0038] FIG. 13 is a timing chart illustrating waveforms of
various signals of a liquid crystal display device of Example
4,
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[0039] FIG. 14 is a timing chart illustrating waveforms of
various signals inputted to and outputted from the CS bus line
driving circuit of Example 4.

[0040] FIG. 15 is a block diagram illustrating a configura-
tion of a gate line driving circuit and a CS bus line driving
circuit of Example 5.

[0041] FIG. 16 is a timing chart illustrating waveforms of
various signals of a liquid crystal display device of Example
5.

[0042] FIG. 17 is a timing chart illustrating waveforms of
various signals inputted to and outputted from the CS bus line
driving circuit of Example 5.

[0043] FIG. 18 is a block diagram illustrating a configura-
tion of a gate line driving circuit and a CS bus line driving
circuit of Example 6.

[0044] FIG. 19 is a timing chart illustrating waveforms of
various signals of a liquid crystal display device of Example
6.

[0045] FIG. 20 is a timing chart illustrating waveforms of
various signals inputted to and outputted from the CS bus line
driving circuit of Example 6.

[0046] FIG. 21 is a block diagram illustrating another con-
figuration of the gate line driving circuit and the CS bus line
driving circuit shown in FIG. 3.

[0047] FIG. 22 is a timing chart illustrating waveforms of
various signals of a conventional liquid crystal display
device.

[0048] FIG. 23 is a block diagram illustrating a configura-
tion of a conventional liquid crystal display device which
carries out CC driving.

[0049] FIG. 24 is a timing chart illustrating waveforms of
various signals of the liquid crystal display device shown in
FIG. 23.

[0050] FIG. 25 is a block diagram illustrating another con-
figuration of a gate line driving circuit of a liquid crystal
display device of the present invention.

[0051] FIG. 26 is a block diagram illustrating a configura-
tion of a liquid crystal display device including the gate line
driving circuit shown in FIG. 25.

[0052] FIG. 27 is a block diagram illustrating a configura-
tion of a shift register circuit that constitutes the gate line
driving circuit shown in FIG. 25.

[0053] FIG. 28 is a circuit diagram illustrating a configu-
ration of a flip-flop that constitutes the shift register circuit
shown in FIG. 27.

[0054] FIG. 29 is a timing chart illustrating how the flip-
flop shown in FIG. 28 operates.

DESCRIPTION OF EMBODIMENTS

[0055] An embodiment of the present invention is
described below with reference to the drawings.

[0056] First, a configuration of a liquid crystal display
device 1 corresponding to a display device of the present
invention is described with reference to FIGS. 1 and 2. FIG. 1
is a block diagram showing an overall configuration of the
liquid crystal display device 1, and FIG. 2 is an equivalent
circuit diagram showing an electrical configuration of each
pixel of the liquid crystal display device 1.

[0057] The liquid crystal display device 1 includes: an
active-matrix liquid crystal display panel 10, which corre-
sponds to a display panel of the present invention; a source
bus line driving circuit 20, which corresponds to a data signal
line driving circuit of the present invention; a gate line driving
circuit 30, which corresponds to a scanning signal line driving
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circuit of the present invention; a CS bus line driving circuit
40, which corresponds to a retention capacitor wire driving
circuit of the present invention; and a control circuit 50, which
corresponds to a control circuit of the present invention.
[0058] The liquid crystal display panel 10, constituted by
sandwiching liquid crystals between an active matrix sub-
strate and a counter substrate (not illustrated), has a large
number of pixels P arranged in rows and columns.

[0059] Moreover, the liquid crystal display panel 10
includes: source bus lines 11, provided on the active matrix
substrate, which correspond to data signal lines of the present
invention; gate lines 12, provided on the active matrix sub-
strate, which correspond to scanning signal lines of the
present invention; thin-film transistors (hereinafter referred to
as “TFTs”) 13, provided on the active matrix substrate, which
correspond to switching elements of the present invention;
pixel electrodes 14, provided on the active matrix substrate,
which correspond to pixel electrodes of the present invention;
CS bus lines 15, provided on the active matrix substrate,
which correspond to retention capacitor wires of the present
invention; and a counter electrode 19 provided on the counter
substrate. It should be noted that each of the TFTs 13, omitted
from FIG. 1, is shown in FIG. 2 alone.

[0060] The source bus lines 11 are arranged one by one in
columns in parallel with one another along a column-wise
direction (longitudinal direction), and the gate lines 12 are
arranged one by one in rows in parallel with one another along
arow-wise direction (transverse direction). The TFTs 13 are
each provided in correspondence with a point of intersection
betweena source bus line 11 and a gate line 12, so are the pixel
electrodes 14. Each of the TFTs 13 has its source electrode s
connected to the source bus line 11, its gate electrode g
connected to the gate line 12, and its drain electrode d con-
nected to a pixel electrode 14. Further, each of the pixel
electrodes 14 forms a liquid crystal capacitor 17 with the
counter electrode 19 with liquid crystals sandwiched between
the pixel electrode 14 and the counter electrode 19.

[0061] With this, when a gate signal (scanning signal) sup-
plied to the gate line 12 causes the gate of the TFT 13 to be on
and a source signal (data signal) from the source bus line 11 is
written into the pixel electrode 14, the pixel electrode 14 is
given an electric potential corresponding to the source signal.
In the result, a voltage corresponding to the source signal is
applied to the liquid crystals sandwiched between the pixel
electrode 14 and the counter electrode 19. This allows real-
ization of a gray-scale display corresponding to the source
signal.

[0062] TheCS bus lines 15 are arranged one by one in rows
in parallel with one another along a row-wise direction (trans-
verse direction), in such a way as to be paired with the gate
lines 12, respectively. The CS bus lines 15 each form a reten-
tion capacitor 16 (referred to also as “auxiliary capacitor”)
with each one of the pixel electrodes arranged in each row,
thereby being capacitively coupled to the pixel electrodes 14.
[0063] Itshould be noted that since, because of its structure,
the TFT 13 has a feed-through capacitor 18 formed between
the gate electrode g and the drain electrode d, the electric
potential of the pixel electrode 14 is affected (feed-through)
by a change in electric potential of the gate line 12. However,
for simplification of explanation, such an effect is not taken
into consideration here.

[0064] The liquid crystal display panel 10 thus configured
is driven by the source bus line driving circuit 20, the gate line
driving circuit 30, and the CS bus line driving circuit 40.
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Further, the control circuit 50 supplies the source bus line
driving circuit 20, the gate line driving circuit 30, and the CS
bus line driving circuit 40 with various signals that are nec-
essary for driving the liquid crystal display panel 10.

[0065] In the present embodiment, during an active period
(effective scanning period) in a vertical scanning period that
is periodically repeated, each row is allotted a horizontal
scanning period in sequence and scanned in sequence. For
that purpose, in synchronization with a horizontal scanning
period in each row, the gate line driving circuit 30 sequen-
tially outputs a gate signal for turning on the TFTs 13 to the
gate line 12 in that row. The gate line driving circuit 30 will be
described in detail later.

[0066] The source bus line driving circuit 20 outputs a
source signal to each source bus line 11. This source signal is
obtained by the source bus line driving circuit 20 receiving a
video signal from an outside of the liquid crystal display
device 1 via the control circuit 50, allotting the video signal to
each column, and giving the video signal a boost or the like.
[0067] Further, in order to carry out n-line (nH) reversal
driving or m-line (mH) reversal driving, the source bus line
driving circuit 20 is configured such that the polarity of the
source signal that it outputs is identical for all pixels in an
identical row and reversed every n or m line(s). For example,
refer to FIG. 4 illustrating drive timings of two-line (2H)
reversal driving in the first frame and drive timings of one-line
(1H) reversal driving in the second frame. In the first frame, a
polarity of a source signal S in horizontal scanning periods
corresponding to the first and second rows is reverse to a
polarity of a source signal S in horizontal scanning periods
corresponding to the third and fourth rows. In the second
frame, a polarity of a source signal S in a horizontal scanning
period corresponding to the first row is reverse to a polarity of
asource signal S in a horizontal scanning period correspond-
ing to the second row. That is, in a case of n-line (nH) reversal
driving, the polarity of the source signal S (i.e., polarity of
electric potential of pixel electrode)is reversed every n line(s)
(nhorizontal scanning period(s)), whereas, ina case of m-line
(mH) reversal driving, the polarity of the source signal S (i.e.,
polarity of electric potential of pixel electrode) is reversed
every m line(s) (m horizontal scanning period(s)). It should be
noted here that the time at which to switch between the n-line
(nH) reversal driving and the m-line (mH) reversal driving
can be set as appropriate. For example, it is possible to switch
between these driving modes every single frame.

[0068] The CS bus line driving circuit 40 outputs a CS
signal corresponding to a retention capacitor wire signal of
the present invention to each CS bus line 15. The CS signal is
a signal whose electric potential switches (rises or falls)
between two values (high and low electric potentials), and is
controlled such that the electric potential at a point in time
where the TFT 13 in the corresponding row is switched from
ON to OFF (at a point in time where the gate signal falls)
varies every n or m adjacent line(s). The CS bus line driving
circuit 40 will be described in detail later.

[0069] The control circuit 50 controls the gate line driving
circuit 30, the source bus line driving circuit 20, and the CS
bus line driving circuit 40, thereby causing each of them to
output signals as shown in FIG. 4.

[0070] It should be noted here that a conventional liquid
crystal display device is based on the assumption that one-line
reversal driving is carried out. Therefore, for example, in a
case where the one-line reversal driving is switched to two-
line reversal driving, a malfunction may occur in a display
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immediately after the switching. FIG. 22 is a timing chart
showing operation of the liquid crystal display device for
explaining the cause of the malfunction.

[0071] In FIG. 22, GSP is a gate start pulse that defines a
timing of vertical scanning, and GCK1 (CK) and GCK2
(CKB) are gate clocks that are outputted from the control
circuit 50 to define timings of operations of a shift register. A
period from a falling edge in GSP to the next falling edge in
GSP corresponds to a single vertical scanning period (1V
period). A period from a rising edge in GCK1 to a rising edge
in GCK2, and a period from a rising edge in GCK2 to arising
edge in GCK1 each correspond to a single horizontal scan-
ning period (1H period). CMI is a signal that reverses its
polarity in synchronization with horizontal scanning periods.
[0072] FIG. 22 shows the following signals in the order
named; a source signal S, which is supplied from a source line
driving circuit 111 (FIG. 23) to a source line 101 (source line
101 provided in the xth column); a gate signal G1, which is
supplied from a gate line driving circuit 112 to a gate line 102
provided in the first row; a CS signal CS1, which is supplied
from a CS bus line driving circuit 113 to a CS bus line 105
provided in the first row; and an electric potential Vpix1 of a
pixel electrode provided in the first row and the xth column.
Further, FIG. 22 shows the following signals in the order
named: a gate signal GS2, which is supplied to a gate line 102
provided in the second row; a CS signal CS2, which is sup-
plied to a CS bus line 105 provided in the second row; and an
electric potential Vpix2 of a pixel electrode provided in the
second row and the xth column. Furthermore, FIG. 22 shows
the following signals in the order named: a gate signal G3,
which is supplied to a gate line 102 provided in the third row,
a CS signal CS3, which is supplied to a CS bus line 105
provided in the third row; and an electric potential Vpix3 ofa
pixel electrode provided in the third row and the xth column.
As to the fourth and fifth rows, F1G. 22 similarly shows a gate
signal G4, a CS signal CS4 and an electric potential waveform
Vpix4 in the order named and a gate signal G5, a CS signal
CS5 and an electric potential waveform Vpix5 in the order
named.

[0073] Itshould be noted that the dotted lines in the electric
potentials Vpixl, Vpix2, Vpix3, Vpix4 and Vpix5 are each
indicative of the electric potential of a counter electrode 19.
[0074] FIG. 22 shows the (k-1)th frame and the kth frame
to describe operations in one-line reversal driving, and shows
the (k+1)th frame to describe operations immediately after
switching to two-line reversal driving.

[0075] During the (k=1)th frame and the kth frame, the
source signal S is a signal which has amplitude corresponding
to a gray scale represented by a video signal and which
reverses its polarity every 1H period. Note that, since it is
assumed in FIG. 22 that that a uniform picture is displayed,
the amplitude of the source signal S is constant. The gate
signals G1 to G5 serve as gate-on electric potentials (electric
potentials that cause gates of switching elements 103 to be
ON) during the respective first to five 1H periods in an active
period (effective scanning period) of each frame, and serve as
gate-off electric potentials in the other periods.

[0076] The CS signals CS1 to CS5 are reversed after their
corresponding gate signals G1 to G5 fall, and take such wave-
forms that adjacent rows are opposite in direction of reversal
to each other. Specifically, in the kth frame, the CS signals
CS1, CS3 and CS5 fall after their corresponding gate signals
G1,G3 and G5 fall, and the CS signals CS2 and CS4 rise after
their corresponding gate signals G2 and G4 fall.
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[0077] 1t should be noted here that the CS signals CS1 to
CS5 may be reversed anytime provided that they are reversed
ator after the falling edges of their corresponding gate signals
G1 to G5, i.e., during or after their corresponding horizontal
scanning periods. The CS signals CS1 to CS5 may be
reversed at the moment their corresponding horizontal scan-
ning periods end (i.e., in synchronization with rising edges of
their corresponding gate signals). According to the configu-
ration shown in FIG. 22, each of the CS signals CS1 to CS5 is
reversed in synchronization with a rising edge of a gate signal
in a next row that is next to a corresponding row. That is, in the
kth frame in FIG. 22, the CS signal CS1 is reversed from
positive polarity to negative polarity in synchronization with
a rising edge of the gate signal G2, the CS signal CS2 is
reversed from negative polarity to positive polarity in syn-
chronization with a rising edge of the gate signal G3, and the
CS signal CS3 is reversed from positive polarity to negative
polarity in synchronization with a rising edge of the gate
signal G4.

[0078] As has been described, in the kth frame (and the
(k-1)th frame) during which the one-line reversal driving is
carried out, the electric potentials Vpix1 to Vpix5 of the pixel
electrodes are all properly shifted by the respective CS signals
CS1 to CS5. Therefore, inputting of source, signals S of the
same gray scale causes the positive and negative electric
potential differences between the electric potential of the
counter electrode and the shifted electric potential of each of
the pixel electrodes 14 to be equal to each other.

[0079] In contrast, in the (k+1)th frame during which the
two-line reversal driving is carried out, the source signal S is
a signal which has amplitude corresponding to a gray scale
represented by a video signal and which reverses its polarity
every 2H periods. Regarding the CS signals CS1 to CS5, in
the same manner as in the kth frame, the CS signals CS1, CS3
and CS5 fall after their corresponding gate signals G1, G3 and
G5 fall, and the CS signals CS2 and CS4 rise after their
corresponding gate signals G2 and G4 fall. That is, according
to the two-line reversal driving, the source signal S reverses
its polarity every 2H periods whereas the CS signals reverse
their polarity every 1H period.

[0080] That is, in the (k+1)th frame, a polarity of a CS
signal and a polarity of a source signal S are not equal to each
other. Accordingly, the electric potentials Vpix2 and Vpix3 of
pixel electrodes are not shifted properly by their correspond-
ing CS signals SC2 and CS3 (refer to shaded areas in FIG.
22). As a result, even when source signals S of the same gray
scale are being supplied, a difference in luminance occurs
between the first and second rows and between the third and
fourth rows because the electric potentials Vpix1, Vpix4 and
Vpix5 are different from the electric potentials Vpix2 and
Vpix3. Such a difference in luminance appears as a difference
in luminance every two rows in an image display section as a
whole. As a result, there appear alternate bright and dark
transverse stripes each made up of two rows in a picture
displayed in the (k+1)th frame. Such a phenomenon occurs
not only when the one-line reversal driving is switched to the
two-line reversal driving, but also when n-line (nH) reversal
driving is switched to m-line (mH) reversal driving.

[0081] Inthisregard, according to the liquid crystal display
device 1 in accordance with the present embodiment, CS
signals are outputted so that (i) in a case of the n-line reversal
driving (first mode), an electric potential of a CS signal at a
point in time where a switching element in a corresponding
row is switched from ON to OFF varies every n adjacent rows
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and (ii) in a case of the m-line reversal driving (second mode),
an electric potential of a CS signal at a point in time where a
switching element in a corresponding row is switched from
ON to OFF varies every m adjacent rows. Accordingly, it is
possible to eliminate the appearance of the foregoing trans-
verse stripes in a frame immediately after switching between
driving methods (switching from n ine reversal driving to
m-line reversal driving).

[0082] Inthe presentembodiment, attention should be paid
to the features of the gate line driving circuit 30 and the CS
bus line driving circuit 40 among those members which con-
stitute the liquid crystal display device 1. In the following, the
gate line driving circuit 30 and the CS bus line driving circuit
40 are described in detail.

Embodiment 1
Example 1

[0083] FIG. 4 is a timing chart illustrating waveforms of
various signals of the liquid crystal display device 1 in which
two-line (2H) reversal driving is switched to one-line (1H)
reversal driving. In FIG. 4, in the same manner as in F1G. 22,
GSP is a gate start pulse signal that defines a timing of vertical
scanning, and GCK1 (CK) and GCK2 (CKB) are gate clock
signals that are outputted from a control circuit to define a
timing of operation of a shift register. A period from a falling
edge to the next falling edge in GSP corresponds to a single
vertical scanning period (1V period). A period from a rising
edge in GCK1 to a rising edge in GCK2 and a period from a
rising edge in GCK2 to a rising edge in GCK1 each corre-
spond to a single horizontal scanning period (1H period).
CMI is a polarity signal which reverses its polarity according
to predetermined timings.

[0084] Further, FIG. 4 shows the following signals in the
order named: a source signal S (video signal), which is sup-
plied from the source bus line driving circuit 20 to a source
bus line 11 (source bus line 11 provided in the xth column); a
gate signal G1, which is supplied from the gate line driving
circuit 30 to a gate line 12 provided in the first row; a CS signal
CS1, which is supplied from the CS bus line driving circuit 40
to a CS bus line 15 provided in the first row; and an electric
potential waveform Vpix1 of a pixel electrode 14 provided in
the first row and the xth column. Further, FIG. 4 shows the
following signals in the order named: a gate signal G2, which
is supplied to a gate line 12 provided in the second row; a CS
signal CS2, which is supplied to a CS bus line 15 provided in
the second row; and an electric potential waveform Vpix2 of
a pixel electrode 14 provided in the second row and the xth
column. Furthermore, FIG. 4 shows the following signals in
the order named: a gate signal G3, which is supplied to a gate
line 12 provided in the third row; a CS signal CS3, which is
supplied to a CS bus line 15 provided in the third row; and an
electric potential waveform Vpix3 of a pixel electrode 14
provided in the third row and the xth column. As to the fourth
and fifth rows, FIG. 4 similarly shows a gate signal G4, a CS
signal CS4 and an electric potential waveform Vpix4 in the
order named and a gate signal G5, a CS signal CS5 and an
electric potential waveform Vpix5 in the order named.
[0085] Itshould be noted that the dotted lines in the electric
potentials Vpix1l, Vpix2, Vpix3, Vpix4 and Vpix5 are each
indicative of the electric potential of the counter electrode 19.
[0086] Inthe following, itis assumed that the start frame of
a display picture is a first frame and that the first frame is
preceded by an initial state. As illustrated in FIG. 4, during the
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initial state, the CS signals CS1 to CS5 are all fixed at one
electric potential (in FIG. 4, at a low level). In the first frame,
the CS signal CS1 in the first row is at a high level at a point
in time where its corresponding gate signal G1 (correspond-
ing to an output SRO1 from a corresponding shift register
circuit SR1) falls, the CS signal CS2 in the second row is at a
high level at a point in time where its corresponding gate
signal G2 falls, the CS signal CS3 in the third row is at a low
level at a point in time where its corresponding gate signal G3
falls, the CS signal CS4 in the fourth row is at a low level ata
point in time where its corresponding gate signal G4 falls, and
the CS signal CS5 in the fifth row is at a high level at a point
in time where its corresponding gate signal G5 falls.

[0087] The source signal S in the first frame is a signal
which has amplitude corresponding to a gray scale repre-
sented by a video signal and which reverses its polarity every
two horizontal scanning periods (2H). Further, since it is
assumed in FIG. 4 that a uniform picture is displayed, the
amplitude of the source signal S is constant. Meanwhile, the
gate signals G1 to G5 serve as gate-on electric potentials
during the respective first to fifth 1H periods in an active
period (effective scanning period) of each frame, and serve as
gate-off electric potentials during the other periods.

[0088] The CS signals CS1 to CS5 in the first frame switch
between high and low electric potential levels after their
corresponding gate signals G1 to G5 fall. Specifically, in the
first frame, the CS signals CS1 and CS2 fall after their corre-
sponding gate signals G1 and G2 fall, respectively, and the CS
signals CS3 and CS4 rise after their corresponding gate sig-
nals G3 and G4 fall, respectively.

[0089] On the other hand, in the second frame, the CS
signal CS1 in the first row is at a low level at a point in time
where its corresponding gate signal G1 (corresponding to an
output SRO1 from a corresponding shift register circuit SR1)
falls, the CS signal CS2 in the second row is at a high level at
a point in time where its corresponding gate signal G2 falls,
the CS signal CS3 in the third row is at a low level at a point
in time where its corresponding gate signal G3 falls, the CS
signal CS4 in the fourth row is at a high level at a point in time
where its corresponding gate signal G4 falls, and the CS
signal CS5 in the fifth row is at a low level at a point in time
where its corresponding gate signal G5 falls.

[0090] The source signal S in the second frame has ampli-
tude corresponding to a gray scale represented by a video
signal and which reverses its polarity every one (1) horizontal
scanning period (1H). Further, since it is assumed in FIG. 4
that a uniform picture is displayed, the amplitude of the
source signal S is constant.

[0091] Regarding the CS signals CS1 to CS5 in the second
frame, the CS signals CS1 and CS3 rise after their corre-
sponding gate signals G1 and G3 fall, respectively, and the CS
signals CS2 and CS4 fall after their corresponding gate sig-
nals G2 and G4 fall, respectively.

[0092] As described above, in the first frame during which
the two-line reversal driving is carried out, an electric poten-
tial of a CS signal. at a point in time where a gate signal falls
varies every two rows according to the polarity of the source
signal S. Therefore, since the electric potentials Vpix1 to
Vpix5 ofthe pixel electrodes 14 are all properly shifted by the
respective CS signals CS1 to CS5, inputting of source signals
S of the same gray scale causes the positive and negative
electric potential differences between the electric potential of
the counter electrode and the shifted electric potential of each
of the pixel electrodes 14 to be equal to each other. Specifi-
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cally, in the first frame, a source signal of a negative polarity
is written into pixels corresponding to first two adjacent rows
in the same column of pixels and a source signal of a positive
polarity is written into pixels corresponding to second two
adjacent rows that are next to the first two adjacent rows in the
same column of pixels; the electric potentials of the CS sig-
nals corresponding to the first two adjacent rows are not
polarity-reversed during the writing into the pixels corre-
sponding to the first two adjacent rows, are polarity-reversed
in a negative direction after the writing, and are not polarity-
reversed until the next writing; and the electric potentials of
the CS signals corresponding to the second two adjacent rows
are not polarity-reversed during the writing into the pixels
corresponding to the second two adjacent rows, are polarity-
reversed in a positive direction after the writing, and are not
polarity-reversed until the next writing. This achieves the
two-line reversal driving in the CC driving. Further, accord-
ing to the above configuration, it is possible to properly shift
the electric potentials Vpix1 to Vpix5 of the pixel electrodes
14 by the respective CS signals CS1 to CS5. This makes it
possible also to eliminate transverse stripes that appear every
two rows in the start frame of a display picture.

[0093] Further, in the second frame during which the one-
line reversal driving is carried out, an electric potential ofa CS
signal at a point in time where a gate signal falls varies every
adjacent rows according to the polarity of the source signal S.
Therefore, since the electric potentials Vpix1 to Vpix5 of the
pixel electrodes 14 are all properly shifted by the respective
CS signals CS1 to CS5, inputting of source signals S of the
same gray scale causes the positive and negative electric
potential differences between the electric potential of the
counter electrode and the shifted electric potential of each of
the pixel electrodes 14 to be equal to each other. That is, in the
second frame, a source signal of a positive polarity is written
into the odd-numbered pixels in the same column of pixels
and a source signal of a negative polarity is written into the
even-numbered pixels in the same column of pixels; the elec-
tric potentials of the CS signals corresponding to the odd-
numbered pixels are not polarity-reversed during the writing
into the odd-numbered pixels, are polarity-reversed in a posi-
tive direction after the writing, and are not polarity-reversed
until the next writing; and the electric potentials of the CS
signals corresponding to the even-numbered pixels are not
polarity-reversed during the writing into the even-numbered
pixels, are polarity-reversed in a negative direction after the
writing, and are not polarity-reversed until the next writing.
This achieves the one-line reversal driving in the CC driving.
Further, according to the above configuration, even when the
two-line reversal driving is switched to the one-line reversal
driving, it is possible to properly shift the electric potentials
Vpix1to Vpix5 ofthe pixel electrodes 14 by the respective CS
signals CS1 to CS5 in the frame immediately after the switch-
ing (in this example, this frame is the second frame). This
makes it possible to eliminate the appearance of transverse
stripes shown in FIG. 22.

[0094] A specific configuration of the gate line driving cir-
cuit 30 and the CS bus line driving circuit 40 for achieving the
aforementioned control is described here.

[0095] FIG. 3 shows a configuration of the gate line driving
circuit 30 and the CS bus line driving circuit 40. The CS bus
line driving circuit 40 includes a plurality of CS circuits 41,
42,43, .. .. and 4r, which correspond to respective rows. The
CS circuits 41, 42, 43, . . ., and 4» have respective D latch
circuits 41a, 42a, 43a, . . . , and 4na, respective OR circuits
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415, 42b, 43b, . . . , and 4nb, and respective MUX circuits
(multiplexer)41c,42¢,43c, . .., and4nc. The gate line driving
circuit 30 includes a plurality of shift register circuits SR1,
SR2,SR3, ..., and SRu. Note here that, although the gate line
driving circuit 30 and the CS bus line driving circuit 40 are
located on one side of a liquid crystal display panel, this does
not imply any limitation. The gate line driving circuit 30 and
the CS bus line driving, circuit 40 may be located on respec-
tive different sides of the liquid crystal display panel.

[0096] Input signals to the CS circuit 41 are a shift register
output SRO1 corresponding to a gate signal G1, an output
from the MUX circuit 41¢, a polarity signal CMI, and a reset
signal RESET. Input signals to the CS circuit 42 are a shift
register output SRO2 corresponding to a gate signal G2, an
output from the MUX circuit 42¢, the polarity signal CMI,
and the reset signal RESET. Input signals to the CS circuit 43
are a shift register output SRO3 corresponding to a gate signal
G3, an output from the MUX circuit 43¢, the polarity signal
CM], and the reset signal RESET. Input signals to the CS
circuit 44 are a shift register output SRO4 corresponding to a
gate signal G4, an output from the MUX circuit 44c¢, the
polarity signal CMI, and the reset signal RESET. As
described above, to each CS circuit 4n, a shift register output
SROn in the corresponding nth row and an output from a
MUX circuit 41# in the corresponding nth row are inputted,
and the polarity signal CMI is also inputted. The polarity
signal CMI and the reset signal RESET are supplied from the
control circuit 50.

[0097] In the following, for convenience of description,
mainly the CS circuits 42 and 43 corresponding to the respec-
tive second and third rows are taken as an example.

[0098] The D latch circuit 42a receives the reset signal
RESET via its reset terminal CL, receives the polarity signal
CMI (retention target signal) via its data terminal D, and
receives an output from the OR circuit 425 via its clock
terminal CK. In accordance with a change in electric potential
level (from a low level to a high level or from a high level to
a low level) of a signal that it receives via its clock terminal
CK, the D latch circuit 42a¢ outputs, as a CS signal CS2
indicative of the change in electric potential level, an input
state (low level or high level) of the polarity signal CMI that
it receives via its data terminal D.

[0099] Specifically, when an electric potential level of a
signal that the D latch circuit 42a receives via its clock ter-
minal CK is at a high level, the D latch circuit 42a outputs an
input state (low level or high level) of the polarity signal CMI
that it receives via its input terminal D. When the electric
potential level of the signal that the D latch circuit 42a
receives via its clock terminal CK has changed from a high
level to a low level, the latch circuit 42a latches the input state
(low level or high level) of the polarity signal CMI that it
received via its clock terminal CK at the time of change, and
keeps the latched state until the next time when the electric
potential level of the signal that the latch circuit 42a receives
via its clock terminal CK is raised to a high level. Then, the D
latch circuit 42a outputs the CS signal CS2, which indicates
the change in electric potential level, via its output terminal Q.
[0100] Similarly, the D latch circuit 43a receives the reset
signal RESET and the polarity signal CMI via its reset termi-
nal CL and data terminal D, respectively. On the other hand,
the D latch circuit 43a receives an output from the OR circuit
435 via its clock terminal CK. This allows the D latch circuit
43a to output, via its output terminal Q, a CS signal CS3
indicative of a change in electric potential level.
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[0101] TheOR circuit 424 receives the output signal SRO2
from a corresponding shift register circuit SR2 in the second
row and an output signal from the MUX circuit 42¢, thereby
outputting a signal M2 shown in FIGS. 3 and 5. The OR
circuit 435 receives the output signal SRO3 from a corre-
sponding shift register circuit SR3 in the third row and an
output signal from the MUX circuit 43¢, thereby outputting a
signal M3 shown in FIGS. 3 and 5.

[0102] The MUX circuit 42¢ receives the output signal
SRO3 from the shift register circuit SR3 in the third row, the
output signal SRO4 from the shift register circuit SR4 in the
fourth row, and a selection signal SEL. In accordance with the
selection signal SEL, the MUX circuit 42¢ supplies the shift
register output SRO3 or the shift register output SRO4 to the
OR circuit 425. For example, in a case where the selection
signal SEL is at a high level, the MUX circuit 42¢ outputs the
shift register output SRO4. In a case where the selection
signal SEL is at a low level, the MUX circuit 42¢ outputs the
shift register output SRO3.

[0103] As described above, each OR circuit4nbreceives (i)
an output signal RSOn from a shift register circuit SRn in the
nth row and (i1) an output signal SROn+1 from a shift register
circuit SRn+1 in the (n+1)th row or an output signal SROn+2
from a shift register circuit SRn+2 in the (n+2)th row.

[0104] The selection signal SEL is a switching signal for
switching between two-line reversal driving and one-line
reversal driving. Note here that the two-line reversal driving is
carried out when the selection signal SEL is at a high level,
and the one-line reversal driving is carried out when the
selection signal SEL is at a low level. Timings at which the
polarity signal CMI reverses its polarity are switched in
accordance with the selection signal SEL. Note here, that the
polarity of the polarity signal CMI is (i) reversed every two
horizontal scanning periods when the selection signal SEL is
at a high level and (ii) reversed every one (1) horizontal
scanning period when the selection signal SEL is at a low
level.

[0105] Each shift register output SRO is generated by a
generally-known method in the gate line driving circuit 30
(see FIG. 3) which has D-type flip-flop circuits. The gate line
driving circuit 30 sequentially shifts a gate start pulse GSP,
whichis supplied from the control circuit 50, to a shift register
circuit SR in the next stage at a timing of the gate clock GCK
having a frequency of one horizontal scanning period. The
configuration of the gate line driving circuit 30 is not limited
to the above, and may be another configuration.

[0106] FIG. 5 shows waveforms of various signals that are
inputted to and outputted from the CS bus line driving circuit
40 of the liquid crystal display device 1 of Example 1. Note
here that the waveforms shown in F1G. 5 are those obtained in
a case where the two-line reversal driving is carried out in the
first frame and the one-line reversal driving is carried out in
the second frame. That is, in the first frame, the selection
signal SEL is set to a high level and the polarity signal CMI
reverses its polarity every two horizontal scanning periods,
and, in the second frame, the selection signal SEL is set to a
low level and the polarity signal CMI reverses its polarity
every one (1) horizontal scanning period.

[0107] First, the following describes changes in waveforms
of various signals in the second row. In the initial state, the D
latch circuit 42a of the CS circuit 42 receives the polarity
signal CMI via its terminal D and receives the reset signal
RESET via its reset terminal CL. The reset signal RESET
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causes the electric potential of the CS signal CS2 that the D
latch circuit 42a outputs via its output terminal Q to be
retained at a low level.

[0108] After that, the shift register output SRO2 corre-
sponding to the gate signal G2 supplied to the gate line 12 in
the second row is outputted from the shift register circuit SR2,
and is inputted to one input terminal of the OR circuit 425 of
the CS circuit42. Then, a change (from low to high) in electric
potential of the shift register output SRO2 in the signal M2 is
inputted to the clock terminal CK. Upon receiving the change
in electric potential of the shift register output SRO2 in the
signal M2, the D latch circuit 42a transfers an input state of
the polarity signal CMI that it received via its terminal D at the
point in time, i.e., transfers a high level. That is, the electric
potential of the CS signal CS2 is switched from a low level to
ahigh level atatime when there is a change (from low to high)
in electric potential of the shift register output SRO2. The D
latch circuit 42a outputs the high level until there is a change
(from high to low) in electric potential of the shift register
output SRO2 in the signal M2 inputted to the clock terminal
CK (i.e., during a period of time in which the signal M2 is at
a high level). Next, upon receiving a change (from high to
low) in electric potential of the shift register output SRO2 in
the signal M2 via its clock terminal CK, the D latch circuit
42a latches an input state of the polarity signal CMI that it
received at the point in time, i.e., latches a high level. After
that, the D latch circuit 424 retains the high level until the
signal M2 is raised to a high level.

[0109] Subsequently, an output signal from the MUX cir-
cuit 42¢ is inputted to the other input terminal of the OR
circuit42b. Since the selection signal SEL is set to a high level
here, the shift register output SRO4 is supplied from the MUX
circuit 42¢ to the OR circuit 425. Note that the shift register
output SRO4 is supplied also to one input terminal of the OR
circuit 446 of the CS circuit 44.

[0110] The D latch circuit 42a receives a change (from low
to high) in electric potential of the shift register output SRO4
in the signal M2 via its clock terminal CK, and transfers an
input state of the polarity signal CMI that it received via the
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS2 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO4. The D latch circuit 42a outputs the low level
until there is a change (from high to low) in the electric
potential of the shift register output SRO4 in the signal M2
inputted to the clock terminal CK (i.e., during a period of time
in whichthe signal M2 is at ahigh level). Next, upon receiving
a change (from high to low) in electric potential of the shift
register output SRO4 in the signal M2 via its clock terminal
CK, the D latch circuit 42a latches an input state of the
polarity signal CMI that it received at the point in time, i.e.,
latches a low level. After that, the D latch circuit 42a retains
the low level until the signal M2 is raised to a high level in the
second frame.

[0111] In the second frame, the shift register output SRO2
is outputted from the shift register circuit SR2 and is inputted
to one input terminal of the OR circuit 425 of the CS circuit
42. Then, a change (from low to high) in electric potential of
the shift register output SRO2 iri the signal M2 is inputted to
the clock terminal CK. Upon receiving the change in electric
potential of the shift register output SRO2 in the signal M2,
the D latch circuit 424 transfers an input state of the polarity
signal CMI that it received via its terminal D at the point in
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time, i.e., transfers a high level. That is, the electric potential
of the CS signal CS2 is switched from a low level to a high
level at a time when there is a change (from low to high) in
electric potential of the shift register output SRO2. The D
latch circuit 42a outputs the high level until there is a change
(from high to low) in the electric potential of the shift register
output SRO2 in the signal M2 inputted to the clock terminal
CK (i.e., during a period of time in which the signal M2 is at
a high level). Next, upon receiving a change (from high to
low) in electric potential of the shift register output SRO2 in
the signal M2 via its clock terminal CK, the D latch circuit
42a latches an input state of the polarity signal CM that it
received at the point in time, i.e., latches a high level. After
that, the D latch circuit 424 retains the high level until the
signal M2 is raised to a high level.

[0112] Subsequently. an output signal from the MUX cir-
cuit 42¢ is supplied to the other input terminal of the OR
circuit 424. Since the selection signal SEL is set to a low level
here, the MUX circuit 42¢ supplies the shift register output
SRO3 to the OR circuit 4254. The shift register output SRO3 is
supplied also to one input terminal of the OR circuit 435 of the
CS circuit 43.

[0113] The D latch circuit 42a receives a change (from low
to high) in electric potential of the shift register output SRO3
in the signal M2 via its clock terminal CK, and transfers an
input state of the polarity signal CMI that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS2 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO3. The D latch circuit 42a outputs the low level
until there is a change (from high to low) in electric potential
of the shift register output SRO3 in the signal M2 inputted to
the clock terminal CK (i.e., during a period of tinme in which
the signal M2 is at a high level). Next, upon receiving a
change (from high to low) in electric potential of the shift
register output SRO3 in the signal M2 via its clock terminal
CK, the D latch circuit 42a latches an input state of the
polarity signal CMI that it received at the point in time, i.e.,
latches a low level. After that, the D latch circuit 42a retains
the low level until the signal M2 is raised to a high level inthe
third frame.

[0114] Next, the following describes changes in waveforms
of various signals in the third row. In the initial state, the D
latch circuit 43a of the CS circuit 43 receives the polarity
signal CMI via its terminal D and receives the reset signal
RESET via its reset terminal CL. The reset signal RESET
causes the electric potential of the CS signal CS3 that the D
latch circuit 43a outputs via its output terminal Q to be
retained at a low level.

[0115] After that, the shift register output SRO3 corre-
sponding to the gate signal G3 supplied to the gate line 12 in
the third row is outputted from the shift register circuit SR3,
and is inputted to one terminal ofthe OR circuit 435 of the CS
circuit 43. Then, a change (from low to high) in electric
potential of the shift register output SRO3 in the signal M3 is
inputted to the clock terminal CK. Upon receiving the change
in electric potential of the shift register output SRO3 in the
signal M3, the D latch circuit 43a transfers an input state of
the polarity signal CM1 that it received via its terminal D at the
point in time, i.e., transfers a low level. Then, the D latch
circuit 43a outputs the low level until the next time when there
is a change (from high to low) in electric potential of the shift
register output SRO3 in the signal M3 inputted to the clock
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terminal CK (i.e., during a period of time in which the signal
M3 is at a high level). Then, upon receiving a change (from
high to low) in electric potential of the shift register output
SRO3 in the signal M3 via its clock terminal CK, the D latch
circuit 43« latches an input state of the polarity signal CMI
that it received at the point in time, i.e., latches a low level.
After that, the D latch circuit 43q retains the low level until the
signal M3 is raised to a high level.

[0116] Subsequently, an output signal from the MUX cir-
cuit 43¢ is supplied to the other input terminal of the OR
circuit43b. Since the selection signal SEL is set to a high level
here, the MUX circuit 43¢ supplies the shift register output
SROS to the OR circuit 435. The shift register output SRO5 is
supplied also to one input terminal of the OR circuit 455 of the
CS circuit 45.

[0117] The D latch circuit 43a receives a change (from low
to high) in electric potential of the shift register output SROS
in the signal M3 via its clock terminal CK, and transfers an
input state of the polarity signal CMI that it received via its
terminal D at the point in time, i.e., transfers a high level. That
is, the electric potential of the CS signal CS3 is switched from
a low level to a high level at a time when there is a change
(from low to high) in electric potential of the shift register
output SROS. The D latch circuit 43¢ outputs the high level
until the next time when there is a change (from high to low)
in electric potential of the shift register output SROS5 in the
signal M3 inputted to the clock terminal CK (i.e., during a
period of time in which the signal M3 is at a high level). Next,
upon receiving a change (from high to low) in electric poten-
tial of the shift register output SROS in the signal M3 via its
clock terminal CK, the D latch circuit 43a latches an input
state of the polarity signal CMI that it received at the point in
time, i.e., latches a high level. After that, the D latch circuit
43aretains the high level until the signal M3 is raised to a high
level in the second frame.

[0118] In the second frame, the shift register output SRO3
is outputted from the shift register circuit SR3 and is inputted
to one input terminal of the OR circuit 435 of the CS circuit
43. Then, a change (from low to high) in electric potential of
the shift register output SRO3 in the signal M3 is inputted to
the clock terminal CK. Upon receiving the change in electric
potential of the shift register output SRO3 in the signal M3,
the D latch circuit 43a transfers an input state of the polarity
signal CMI that it received via its terminal D at the point in
time, i.e., transfers a low level. That is, the electric potential of
the CS signal CS3 is switched from a high level to a low level
at atime when there is a change (from low to high) in electric
potential of the shift register output SRO3. The D latch circuit
43a outputs the low level until there is a change (from high to
low) in electric potential of the shift register output SRO3 in
the signal M3 inputted to the clock terminal CK (i.e., during
a period of time in which the signal M3 is at a high level).
Next, upon receiving a change (from high to low) in electric
potential of the shift register output SRO3 in the signal M3 via
its clock terminal CK, the D latch circuit 43a latches an input
state of the polarity signal CMI that it received at the point in
time, i.e., latches alow level. After that, the D latch circuit 43a
retains the low level until the signal M3 is raised to a high
level.

[0119] Subsequently, an output signal from the MUX cir-
cuit 43¢ is supplied to the other input terminal of the OR
circuit 435. Since the selection signal SEL is set to a low level
here, the MUX circuit 43¢ supplies the shift register output
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SRO4 to the OR circuit 435. The shift register output SRO4 is
supplied also to one input terminal of the OR circuit 445 of the
CS circuit 44.

[0120] The D latch circuit 43a receives a change (from low
to high) in electric potential of the shift register output SRO4
in the signal M3 via its clock terminal CK, and transfers an
input state of the polarity signal CMI that it received via its
terminal D at the point in time, 1.¢., transfers a high level. That
is, the electric potential of the CS signal CS3 is switched from
a low level to a high level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO4. The D latch circuit 43¢ outputs the high level
until there is a change (from high to low) in electric potential
of the shift register output SRO4 in the signal M3 inputted to
the clock terminal CK (i.e., during a period of time in which
the signal M3 is at a high level). Next, upon receiving a
change (from high to low) in electric potential of the shift
register output SRO4 in the signal M3 via its clock terminal
CK, the D latch circuit 43q latches an input state of the
polarity signal CMI that it received at the point in time, i.e.,
latches a high level. After that, the D latch circuit 434 retains
the high level until the signal M3 is raised to a high level inthe
third frame.

[0121] Note that, in the fourth row, the polarity signal CMI
is latched (i) in accordance with the shift register outputs
SR04 and SRO6 in the first frame and (ii) in accordance with
the shift register outputs SRO4 and SRO5 in the second
frame, thereby a CS signal CS4 shown in FIG. 5 is outputted.
[0122] As described above, in each first frame, each of the
CS circuits 41, 42, 43, . . ., and 4» corresponding to the
respective rows makes it possible, in two-line reversal driv-
ing, to switch the electric potential of a CS signal at a point, in
time where a gate signal in a corresponding row falls (at a
point in time where a TFT13 is switched from on to off)
between high and low levels after the gate signal in this row
falls. Further, in each second frame, each of the CS circuits
41, 42,43, ..., and 4n corresponding to the respective rows
makes it possible, in one-line reversal driving, to switch the
electric potential of a CS signal at a point in time where a gate
signal in a corresponding row falls (at a point in time where a
TFT13 is switched from on to off) between high and low
levels after the gate signal in this row falls.

[0123] That is, in the first frame in which the two-line
reversal driving is carried out, (i) a CS signal CSn supplied to
the CS bus line 15 in the nth row is generated by latching an
electric potential level of the polarity signal CMI at a point in
time where the gate signal Gn in the nth row rises and an
electric potential level of the polarity signal CMI at a point in
time where the gate signal G(n+2) in the (n+2)th row rises and
(ii) a CS signal CSn+1 supplied to the CS bus line 15 in the
(n+1)th row is generated by latching an electric potential level
of the polarity signal CMI at a point in time where the gate
signal G(n+1) in the (n+1)th row rises and an electric poten-
tial level of the polarity signal CMI at a point in time where
the gate signal G(n+3) in the (n+3)th row rises.

[0124] In the second frame in which the one-line reversal
driving is carried out, (i) a CS signal CSn supplied to the CS
bus line 15 in the nth row is generated by latching an electric
potential level of the polarity signal CMI at a point in time
where the gate signal Gn in the nth row rises and an electric
potential level of the polarity signal GMI at a point in time
where the gate signal G(n+1) in the (n+1)th row rises and (ii)
a CS signal CSn+1 supplied to the CS bus line 15 in the
(n+1)th row is generated by latching an electric potential level
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of the polarity signal CMI at a point in time where the gate
signal G(n+1) in the (n+1)th row rises and an electric poten-
tial level of the polarity signal CMI at a point in time where
the gate signal G(n+2) in the (n+2)th row rises.

[0125] Accordingly, in both two-line reversal driving mode
and one-line reversal driving mode, it is possible to cause the
CS bus line driving circuit 40 to operate appropriately. There-
fore, it is possible to prevent occurrence of a transverse stripe
in the first frame, and to prevent occurrence of a transverse
stripe in the start frame (in this example, this frame is the
second frame) that comes first after the two-line reversal
driving mode is switched to the one-line reversal driving
mode.

Example 2

[0126] FIG. 7 is a timing chart illustrating waveforms of
various signals of a liquid crystal display device 1 in which
three-line (3H) reversal driving is switched to one-line (1H)
reversal driving. FIG. 6 is a view illustrating a configuration
of a gate line driving circuit 30 and a CS bus line driving
circuit 40 which are for achieving the above operation.
[0127] The liquid crystal display device 1 of Example 2 is
different from Example 1 in terms of an output signal sup-
plied from a shift register circuit SR to a MUX circuit 4nc and
in terms of a timing at which the polarity of the polarity signal
CMI is reversed.

[0128] As illustrated in FIG. 6, according to the liquid
crystal display device 1, the MUX circuit 41¢ corresponding
to the first row receives an output signal SRO2 from the shift
register circuit SR2 in the second row, receives an output
signal SRO4 from the shift register circuit SR4 in the fourth
row, and receives the selection signal SEL. In accordance
with the selection signal SEL, the MUX circuit 41¢ supplies
the shift register output SRO2 or the shift register output
SRO4 to the OR circuit 415. The MUX circuit 42¢ corre-
sponding to the second row receives an output signal SRO3
from the shift register circuit SR3 in the third row, receives an
output signal SROS from the shift register circuit SR5 in the
fifth row, and receives the selection signal SEL. In accordance
with the selection signal SEL, the MUX circuit 42¢ supplies
the shift register output SRO3 or the shift register output
SROS to the OR circuit 425. For example, take the MUX
circuit 42¢ in the second row as an example. When the selec-
tion signal SEL is at a high level, the MUX circuit 42¢ outputs
the shift register output SRO5. When the selection signal SEL
is at alow level, the MUX circuit 42¢ outputs the shift register
output SRO3.

[0129] That is, as illustrated in FIG. 6, each OR circuit 4nb
receives (1) an output sighal RSOn from a shift register circuit
SRn in the nth row and (ii) an output signal SROn+1 from a
shift register circuit SRn+1 in the (n+1)th row or an output
signal SROn+3 from a shift register circuit SRn+3 in the
(n+3)th row.

[0130] The selection signal SEL is a switching signal for
switching between three-line reversal driving and one-line
reversal driving. Note here that the three-line reversal driving
is carried out when the selection signal SEL is at a high level,
and the one-line reversal driving is carried out when the
selection signal SEL is at a low level. Timings at which the
polarity signal CMI reverses its polarity are switched in
accordance with the selection signal SEL. Note here that the
polarity of the polarity signal CMI is (i) reversed every three
horizontal scanning periods when the selection signal SEL is

Apr. 12,2012

at a high level and (ii) reversed every one (1) horizontal
scanning period when the selection signal SEL is at a low
level.

[0131] As illustrated in FIG. 7, in an initial state, the CS
signals CS1 to CS7 are all fixed at one electric potential (in
FIG. 7, at alow level). In the first frame, the CS signal CS1 in
the first row is at a high level at a point in time where its
corresponding gate signal G1 falls, the CS signal CS2 in the
second row is at a high level at a point in time where its
corresponding gate signal G2 falls, and the CS signal CS3 in
the third row is at a high level at a point in time where its
corresponding gate signal G3 falls. On the other hand, the CS
signal SC4 in the fourth row is at a low level at a point in time
where its corresponding gate signal G4 falls, and the CS
signal CS5 in the fifth row is at a low level at a point in time
where its corresponding gate signal G5 falls. The CS signal
CS6 in the sixth row is at a low level at a point in time where
its corresponding gate signal G6 falls. The CS signal CS7 in
the seventh row is at a high level at a point in time where its
corresponding gate signal G7 falls.

[0132] The source signal S in the first frame is a signal
which has amplitude corresponding to a gray scale repre-
sented by a video signal and which reverses its polarity every
three horizontal scanning periods (3H). Further, since it is
assumed in FIG. 7 that a uniform picture is displayed, the
amplitude of the source signal S is constant. Meanwhile, the
gate signals G1 to G7 serve as gate-on electric potentials
during the respective first to seventh 1H periods in an active
period (effective scanning period) of each frame, and serve as
gate-off electric potentials during the other periods.

[0133] TheCS signals CS1 to CS7 switch between high and
low electric potential levels after their corresponding gate
signals G1 to G7 fall. Specifically, in the first frame, the CS
signals CS1, CS2 and CS3 fall after their corresponding gate
signals G1, G2 and G3 fall, respectively, and the CS signals
CS4, CS5 and CS6 rise after their corresponding gate signals
G4, G5 and G6 fall, respectively.

[0134] On the other hand, in the second frame, the CS
signal CS1 in the first row 1s at a low level at a point in time
where its corresponding gate signal G1 (corresponding to an
output SRO1 from a corresponding shift register circuit SR1)
falls, the CS signal CS2 in the second row is at a high level at
a point in time where its corresponding gate signal G2 falls,
the CS signal CS3 in the third row is at a low level at a point
in time where its corresponding gate signal G3 falls, the CS
signal CS4 in the fourth row is at a high level at a point in time
where its corresponding gate signal G4 falls, and the CS
signal CS5 in the fifth row is at a low level at a point in time
where its corresponding gate signal G5 falls.

[0135] The source signal S in the second frame is a signal
which has amplitude corresponding to a gray scale repre-
sented by a video signal and which reverses its polarity every
one (1) horizontal scanning period (1H). Since it is assumed
in F1G. 7 that a uniform picture is displayed, the amplitude of
the source signal S 1s constant.

[0136] Regarding the CS signals CS1 to CS7 in the second
frame, the CS signals CS1 and CS3 rise after their corre-
sponding gate signals G1 and G3 fall, respectively, and the CS
signals CS2 and CS4 fall after their corresponding gate sig-
nals G2 and G4 fall, respectively.

[0137] As described above, in the first frame in which the
three-line reversal driving is carried out, an electric potential
ofa CS signal at a point in time where a gate signal falls varies
every three rows according to the polarity of the source signal
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S. Therefore, since the electric potentials Vpix1 to Vpix7 of
the pixel electrodes 14 are all properly shifted by the CS
signals CS1 to CS7, respectively, inputting of source signals
S of the same gray scale causes the positive and negative
electric potential differences between the electric potential of
the counter electrode and the shifted electric potential of each
of the pixel electrodes 14 to be equal to each other. That is, in
the first frame, a source signal of a negative polarity is written
into pixels corresponding to first three adjacent rows in the
same column of pixels and a source signal of a positive
polarity is written into pixels corresponding to second three
adjacent rows that are next to the first three adjacent rows in
the same column of pixels; the electric potentials of the CS
signals corresponding to the first three adjacent rows are not
polarity-reversed during the writing into the pixels corre-
sponding to the first three adjacent rows, are polarity-reversed
in a negative direction after the writing, and are not polarity-
reversed until the next writing; and the electric potentials of
the CS signals corresponding to the second three adjacent
rows are not polarity-reversed during the writing into the
pixels corresponding to the second three adjacent rows, are
polarity-reversed in a positive direction after the writing, and
are not polarity-reversed until the next writing. This achieves
the three-line reversal driving in the CC driving. Further,
according to the above configuration, it is possible to properly
shift the electric potentials Vpix1 to Vpix7 of the pixel elec-
trodes 14 by the respective CS signals CS1 to CS7. This
makes it possible also to eliminate transverse stripes that
appear every three rows in the start frame of a display picture.

[0138] Further, in the second frame in which the one-line
reversal driving is carried out, an electric potential of a CS
signal at a point in time where a gate signal falls varies every
adjacent rows according to the polarity of the source signal S.
Therefore, since the electric potentials Vpix1 to Vpix7 of the
pixel electrodes 14 are all properly shifted by the respective
CS signals CS1 to CS7, inputting of source signals S of the
same gray scale causes the positive and negative electric
potential differences between the electric potential of the
counter electrode and the shifted electric potential of each of
the pixel electrodes 14 to be equal to each other. That is, in the
second frame, a source signal of a positive polarity is written
into the odd-numbered pixels in the same column of pixels
and a source signal of a negative polarity is written into the
even-numbered pixels in the same column of pixels; the elec-
tric potentials of the CS signals corresponding to the odd-
numbered pixels are not polarity-reversed during the writing
into the odd-numbered pixels, are polarity-reversed in a posi-
tive direction after the writing, and are not polarity-reversed
until the next writing; and the electric potentials of the CS
signals corresponding to the even-numbered pixels are not
polarity-reversed during the writing into the even-numbered
pixels, are polarity-reversed in a negative direction after the
writing, and are not polarity-reversed until the next writing.
This achieves the one-line reversal driving in the CC driving.
Further, according to the above configuration, even when the
three-line reversal driving is switched to the one-line reversal
driving, it is possible to properly shift the electric potentials
Vpix1to Vpix7 of the pixel electrodes 14 by the respective CS
signals CS1 to CS7 in the frame immediately after the switch-
ing (in this example, this frame is the second frame). This,
makes it possible to eliminate the appearance of transverse
stripes shown in FIG. 22.
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[0139] The following description discusses, with reference
to FIGS. 7 and 8, how the liquid crystal display device 1 of
Example 2 operates. FIG. 8 illustrates waveforms of various
signals inputted to and outputted from the CS bus line driving
circuit 40 of the liquid crystal display device 1 of Example 2.
In the following, for convenience of description, the CS cir-
cuits 42 and 43 corresponding to the respective second and
third rows are taken, as an example.

[0140] First, the following describes changes in waveforms
of various signals in the second row. In the initial state, the D
latch circuit 42a of the CS circuit 42 receives the polarity
signal CMI via its terminal D and receives the reset signal
RESET via its reset terminal CL. The reset signal RESET
causes the electric potential of the CS signal CS2 that the D
latch circuit 42a outputs via its output terminal Q to be
retained at a low level.

[0141] After that, the shift register output SRO2 corre-
sponding to the gate signal G2 supplied to the gate line 12 in
the second row is outputted from the shift register circuit SR2,
and is inputted to one input terminal of the OR circuit 426 of
the CS circuit42. Then, a change (from low to high) in electric
potential of the shift register output SRO2 in the signal M2 is
inputted to the clock terminal CK. Upon receiving the change
in electric potential of the shift register output SRO2 in the
signal M2, the D latch circuit 424 transfers an input state of
the polarity signal CMI that it received via its terminal D at the
point in time, i.e., transfers a high level. That is, the electric
potential of the CS signal CS2 is switched from a low level to
ahigh level at atime when there is a change (from low to high)
in electric potential of the shift register output SRO2. The D
latch circuit 42a outputs the high level until there is a change
(from high to low) in electric potential of the shift register
output SRO2 in the signal M2 inputted to the clock terminal
CK (i.e., during a period of time in which the signal M2 is a
high level). Next, upon receiving a change (from high to low)
in electric potential of the shift register output SRO2 in the
signal M2 via its clock terminal CK, the D latch circuit 42a
latches an input state of the polarity signal CMI that it
received at the point in time, i.e., latches a high level. After
that, the D latch circuit 42a retains the high level until the
signal M2 is raised to a high level.

[0142] Subsequently. an output signal from the MUX cir-
cuit 42¢ is supplied to the other input terminal of the OR
circuit 42b. Since the selection sighal SEL is set to a high level
here, the shift register output SRO5 is supplied from the MUX
circuit 42¢ to the OR circuit 425. Note that the shift register
output SRO5 is supplied also to one input terminal of the OR
circuit 455 of the CS circuit 45.

[0143] The D latch circuit 424 receives a change (from low
to high) in electric potential of the shift register output SRO5
in the signal M2 via its clock terminal CK, and transfers an
input state of the polarity signal CMI that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS2 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SROS. The D latch circuitd2a outputs the low level
until there is a change (from high to low) in the electric
potential of the shift register output SROS5 in the signal M2
inputted to the clock terminal CK (during a period of time in
which the signal M2 is at a high level). Next, upon receiving
a change (from high to low) in electric potential of the shift
register output SRO5 in the signal M2 via its clock terminal
CK, the D latch circuit 42a latches an input state of the
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polarity signal CMI that it received at the point in time, i.e.,
latches a low level. After that, the D latch circuit 42a retains
a low level until the signal M2 is raised to a high level in the
second frame.

[0144] In the second frame, the shift register output SRO2
1s outputted from the shift register circuit SR2 and inputted to
one input terminal of the OR circuit 425 of the CS circuit 42.
Then, a change (from low to high) in electric potential of the
shift register output SRO2 in the signal M2 is inputted to the
clock terminal CK. Upon receiving the change in electric
potential of the shift register output SRO2 in the signal M2,
the D latch circuit 42a transfers an input state of the polarity
signal CMI that it received via its terminal D at the point in
time, i.e., transfers a high level. That is, the electric potential
of the CS signal CS2 is switched from a low level to a high
level at a time when there is a change (from low to high) in
electric potential of the shift register output SRO2. The D
latch circuit 42a outputs the high level until there is a change
(from high to low) in the electric potential of the shift register
output SRO2 in the signal M2 inputted to the clock terminal
CK (i.e., during a period of time in which the signal M2 is at
a high level). Next, upon receiving a change (from high to
low) in electric potential of the shift register output SRO2 in
the signal M2 via its clock terminal CK, the D latch circuit
42q latches an input state of the polarity signal CM that it
received at the point in time, i.e., latches a high level. After
that, the D latch circuit 424 retains the high level until the
signal M2 is raised to a high level.

[0145] Subsequently, an output signal from the MUX cir-
cuit 42¢ is supplied to the other input terminal of the OR
circuit 425. Since the selection signal SEL is set to a low level
here, the MUX circuit 42¢ supplies the shift register output
SRO3 to the OR circuit 425. The shift register output SRO3 is
supplied also to one input terminal of the OR circuit 435 of the
CS circuit 43.

[0146] The D latch circuit 42a receives a change (from low
to high) in electric potential of the shift register output SRO3
in the signal M2 via its clock terminal CK, and transfers an
input state of the polarity signal CMI that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS2 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO3. The D latch circuit 42a outputs the low level
until there is a change (from high to low) in electric potential
of the shift register output SRO3 in the signal M2 inputted to
the clock terminal CK (i.e., during a period of time in which
the signal M2 is at a high level). Next, upon receiving a
change (from high to low) in electric potential of the shift
register output SRO3 in the signal M2 via its clock terminal
CK, the D latch circuit 42q latches an input state of the
polarity signal CMI that it received at the point in time i.e.,
latches a low level. After that, the D latch circuit 42q retains
the low level until the signal M2 is raised to a high level in the
third frame.

[0147] Next, the following describes changes in waveforms
of various signals in the third row. In the initial state, the D
latch circuit 43a of the CS circuit 43 receives the polarity
signal CMI via its terminal D and receives the reset signal
RESET via its reset terminal CL. The reset signal RESET
causes the electric potential of the CS signal CS3 that the D
latch circuit 43a outputs via its output terminal Q to be
retained at a low level.
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[0148] After that, the shift register output SRO3 corre-
sponding to the gate signal G3 supplied to the gate line 12 in
the third row is outputted from the shift register circuit SR3,
and is inputted to one input terminal of the OR circuit 435 of
the CS circuit43. Then, a change (from low to high) in electric
potential of the shift register output SRO3 in the signal M3 is
inputted to the clock terminal CK. Upon receiving the change
(from low to high) in electric potential of the shift register
output SRO3 in the signal M3 via its clock terminal CK, the
D latch circuit 43a transfers an input state of the polarity
signal CMI that it received via its data terminal D at the point
intimei.e., transfers a high level. Then, the D latch circuit 43a
outputs the high level until the next time when there is a
change (from high to low) in electric potential of the shift
register output SRO3 in the signal M3 inputted to the clock
terminal CK (i.e., during a period of time in which the signal
M3 is at a high level). Next, upon receiving a change (from
high to low) in electric potential of the shift register output
SRO3 in the signal M3 via its clock terminal CK, the D latch
circuit 43a latches an input state of the polarity signal CMI
that it received at the point in time i.e., latches a high level.
After that, the D latch circuit 434 retains the high level until
the signal M3 is raised to a high level.

[0149] Subsequently. an output signal from the MUX cir-
cuit 43¢ is supplied to the other input terminal of the OR
circuit434. Since the selection signal SEL is set to a high level
here, the MUX circuit 43¢ supplies the shift register output
SRO6 to the OR circuit 435. The shift register output SRO6 is
supplied also to one input terminal of the OR circuit 465 of the
CS circuit 46.

[0150] The D latch circuit 43a receives a change (from low
to high) in electric potential of the shift register output SRO6
in the signal M3 via its clock terminal CK, and transfers an
input state of the polarity signal CMI that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS3 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO6. The D latch circuit 43a outputs the low level
until the next time when there is a change (from high to low)
in electric potential of the shift register output SRO6 in the
signal M3 inputted to the clock terminal CK (i.e., during a
period of time in which the signal M3 is at a high level). Next,
upon receiving a change (from high to low) in electric poten-
tial of the shift register output SRO6 in the signal M3 via its
clock terminal CK, the D latch circuit 434 latches an input
state of the polarity signal CMI that it received at the point in
time, i.e., latches alow level. After that, the D latch circuit 43a
retains the low level until the signal M3 is raised to a high
level in the second frame.

[0151] In the second frame, the shift register output 51203
is outputted from the shift register circuit SR3 and inputted to
one input terminal of the OR circuit 435 of the CS circuit 43.
Then, a change (from low to high) in electric potential of the
shift register output SRO3 in the signal M3 is inputted to the
clock terminal CK. Upon receiving the change (from low to
high) in electric potential of the shift register output SRO3 in
the signal M3 via its clock terminal CK, the D latch circuit
43a transfers an input state of the polarity signal CMI that it
received via its terminal D at the point in time, i.¢., transfers
a low level. After the D latch circuit 43a transfers the input
state (low level) of the polarity signal CMI received via its
data terminal D during a period of time in which the shift
register output SRO3 in the signal M3 is at a high level, the D
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latch circuit 43a latches an input state (low level) of the
polarity signal CMI at a point in time where it receives a
change (from high to low) in electric potential of the shift
register output SRO3. Then, the D latch circuit 43a retains the
low level until the next time when the signal M3 is raised to a
high level.

[0152] Subsequently, an output signal from the MUX cir-
cuit 43¢ is supplied to the other input terminal of the OR
circuit 435. Since the selection signal SEL is set to a low level
here, the MUX circuit 43¢ supplies the shift register output
SRO4 to the OR circuit 435. The shift register output SRO4 is
supplied also to one input terminal of the OR circuit 445 of the
CS circuit 44.

[0153] The D latch circuit 43a receives a change (from low
to high) in electric potential of the shift register output SRO4
via its clock terminal CK, and transfers an input state of the
polarity signal CMI that it received via its terminal D at the
point in time, i.e., transfers a high level. That is, the electric
potential of the CS signal CS3 is switched from a low level to
ahigh level atatime when there is a change (from low to high)
in electric potential of the shift register output SRO4. The D
latch circuit 43a outputs the high level until there is a change
(from high to low) in electric potential of the shift register
output SRO4 inputted to the clock terminal CK (i.e., during a
period of time in which the signal M3 is at a high level). Next,
upon receiving a change (from high to low) in electric poten-
tial of the shift register output SRO3 via its clock terminal
CK, the D latch circuit 43a latches an input state of the
polarity signal CMI that it received at the point in time, i.e.,
latches a high level. After that, the D latch circuit 434 retains
the high level until the signal M3 is raised to a high level in the
third frame.

[0154] Note that, in the fourth row, the polarity signal CMI
is latched (i) in accordance with the shift register outputs
SR04 and SRO7 in the first frame and (i1) in accordance with
the shift register outputs SRO4 and SROS in the second
frame, thereby a CS signal CS4 shown in FIG. 8 is outputted.
[0155] As described above, in each first frame, each of the
CS circuits 41, 42, 43, . . . , and 4» corresponding to the
respective rows makes it possible, in the three-line reversal
driving, to switch the electric potential of a CS signal at a
point in time where the gate signal in a corresponding row
falls (at a point in time where a TFT13 is switched from on to
off) between high and low levels after the gate signal in this
row falls. Further, in each second frame, each of the CS
circuits 41, 42, 43, . . ., and 4» makes it possible, in the
one-line reversal driving, to switch the electric potential of a
CS signal at a point in time where the gate signal in a corre-
sponding row falls (at a point in time where a TFT13 is
switched from on to off) between high and low levels after the
gate signal in this row falls.

[0156] That is, in the first frame in which the three-line
reversal driving is carried out, (i) a CS signal CSn supplied to
the CS bus line 15 in the nth row is generated by latching an
electric potential level of the polarity signal CMI at a point in
time where the gate signal Gn in the nth row rises and an
electric potential level of the polarity signal CMI at a point in
time where the gate signal G(n+3) in the (n+3 throw rises and
(ii) a CS signal CSn+1 supplied to the CS bus line 15 in the
(n+1)th row is generated by latching an electric potential level
of the polarity signal CMI at a point in time where the gate
signal G(n+1) in the (n+1)th row rises and an, electric poten-
tial level of the polarity signal CMI at a point in time where
the gate signal G(n+4) in the (n+4)th row rises.
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[0157] In the second frame in which the one-line reversal
driving is carried out, (i) a CS signal CSn supplied to the CS
bus line 15 in the nth row is generated by latching an electric
potential level of the polarity signal CMI at a point in time
where the gate signal Gn in the nth row rises and an electric
potential level of the polarity signal GMI at a point in time
where the gate signal G(n+1) in the (n+1)th row rises and (ii)
a CS signal CSn+1 supplied to the CS bus line 15 in the
(n+1)th row is generated by latching an electric potential level
of the polarity signal CMI at a point in time where the gate
signal G(n+1) in the (n+1)th row rises and an electric poten-
tial level of the polarity signal CMI at a point in time where
the gate signal G(n+2) in the (n+2)th row rises.

[0158] Accordingly, in both three-line reversal driving
mode and one-line reversal driving mode, it is possible to
cause the CS bus line driving circuit 40 to operate appropri-
ately. Therefore, it is possible to prevent occurrence of a
transverse stripe in the first frame, and to prevent occurrence
of a transverse stripe in the frame (in the this example, the
second frame) that comes first after the three-line reversal
driving is switched to the one-line reversal driving.

Example 3

[0159] FIG. 10 is a timing chart illustrating waveforms of
various signals of a liquid crystal display device 1, in which
three-line (3H) reversal driving is switched to two-line (2H)
reversal driving. FIG. 9 is a view illustrating a configuration
of a gate line driving circuit 30 and a CS bus line driving
circuit 40 which are for achieving the above operation.
[0160] The liquid crystal display device 1 of Example 3 is
different from Example 1 in terms of an output signal sup-
plied from a shift register circuit SR to a MUX circuit 4nc and
in terms of a timing at which the polarity of the polarity signal
CMI is reversed.

[0161] As illustrated in FIG. 9, according to the liquid
crystal display device 1, the MUX circuit 41¢ corresponding
to the first row receives an output signal SRO3 from the shift
register circuit SR3 in the third row, receives an output signal
SRO4 from the shift register circuit SR4 in the fourth row, and
receives a selection signal SEL. In accordance with the selec-
tion signal SEL, the MUX circuit 41¢ supplies the shift reg-
ister output SOR3 or the shift register output SRO4 to the OR
circuit 415. The MUX circuit 42¢ corresponding to the sec-
ond row receives an output signal SRO4 from the shift register
circuit SR4 in the fourth row, receives an output signal SROS
from the shift register circuit SR5 in the fifth row, and receives
the selection signal SEL. In accordance with the selection
signal SEL, the MUX circuit 42¢ supplies the shift register
output SRO4 or the shift register output SRO5 to the OR
circuit 425. For example, take the MUX circuit 42¢ in the
second row as an example. When the selection signal SEL is
at a high level, the MUX circuit 42¢ outputs the shift register
output SRO5. When the selection signal SEL is at a low level,
the MUX circuit 42¢ outputs the shift register output SRO4.
[0162] That is, as illustrated in FIG. 9, each OR circuit 4nb
receives (1) an output signal RSOn from a shift register circuit
SRn in the nth row and (ii) an output signal SROn+2 from a
shift register circuit SRn+2 in the (n+2)th row or an output
signal SROn+3 from a shift register circuit SRn+3 in the
(n+3)th row.

[0163] The selection signal SEL is a switching signal for
switching between the three-line reversal driving and the
two-line reversal driving. Note here that the three-line rever-
sal driving is carried out when the selection signal SEL is ata
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high level and the two-line reversal driving is carried out
when the selection signal SEL is at a low level. Timings at
which the polarity signal CMI reverses its polarity are
switched in accordance with the selection signal SEL. Note
here that the polarity of the polarity signal CMI is reversed
every three horizontal scanning periods when the selection
signal SEL is at a high level, and is reversed every two
horizontal scanning periods when the selection signal SEL is
at a low level.

[0164] As illustrated in FIG. 10, in an initial state, the CS
signals CS1 to CS7 are all fixed at one electric potential (in
FIG. 10, at a low level). In the first frame, the CS signal CS1
in the first row is at a high level at a point in time where its
corresponding gate signal G1 falls, the CS signal CS2 in the
second row is at a high level at a point in time where its
corresponding gate signal G2 falls, and the CS signal CS3 in
the third row is at a high level at a point in time where its
corresponding gate signal G3 falls. On the other hand, the CS
signal SC4 in the fourth row is at a low level at a point in time
where its corresponding gate signal G4 falls, and the CS
signal CS5 1in the fifth row is at a low level at a point in time
where its corresponding gate signal G5 falls. The CS signal
CS6 in the sixth row is at a low level at a point in time where
its corresponding gate signal G6 falls. The CS signal CS7 in
the seventh row is at a high level at a point in time where its
corresponding gate signal G7 falls.

[0165] The source signal S in the first frame is a signal
which has amplitude corresponding to a gray scale repre-
sented by a video signal and which reverses its polarity every
three horizontal scanning periods (3H). Further, since it is
assumed in FIG. 10 that a uniform picture is displayed, the
amplitude of the source signal S is constant. Meanwhile, the
gate signals G1 to G7 serve as gate-on electric potentials
during the respective first to seventh 1H periods in an active
period (effective scanning period) of each frame, and serve as
gate-off electric potentials during the other periods.

[0166] TheCS signals CS1to CS7 switch between high and
low electric potential levels after their corresponding gate
signals G1 to G7 fall. Specifically, in the first frame, the CS
signals CS1, CS2 and CS3 fall after their corresponding gate
signals G1, G2 and G3 fall, respectively, and the CS signals
CS4, CS5 and CS6 rise after their corresponding gate signals
G4, G5 and G6 fall, respectively.

[0167] On the other hand, in the second frame, the CS
signal CS1 in the first row is at a low level at a point in time
where its corresponding gate signal G1 (corresponding to an
output SRO1 from a corresponding shift register circuit SR1)
falls, the CS signal CS2 in the second row is at a low level at
a point in time where its corresponding gate signal G2 falls,
the CS signal CS3 in the third row is at a high level at a point
in time where its corresponding gate signal G3 falls, the CS
signal CS4 in the fourth row is at a high level at a point in time
where its corresponding gate signal G4 falls, and the CS
signal CS5 in the fifth row is at a low level at a point in time
where its corresponding gate signal G5 falls.

[0168] The CS signals CS1 to CS7 in the second frame
switch between high and low electric potential levels after
their corresponding gate signals G1to G7 fall. Specifically, in
the first frame, the CS signals CS1 and CS2 rise after their
corresponding gate signals G1 and G2 fall, respectively, and
the CS signals CS3 and CS4 fall after their corresponding gate
signals G3 and G4 fall, respectively.
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[0169] As described above, in the first frame in which the
three-line reversal driving is carried out, an electric potential
ofa CS signal at a point in time where a gate signal falls varies
every three rows according to the polarity of the source signal
S. Therefore, since the electric potentials Vpix1 to Vpix7 of
the pixel electrodes 14 are all properly shifted by the CS
signals CS1 to CS7, respectively, inputting of source signals
S of the same gray scale causes the positive and negative
electric potential differences between the electric potential of
the counter electrode and the shifted electric potential of each
of the pixel electrodes 14 to be equal to each other. That is, in
the first frame, a source signal of a negative polarity is written
into pixels corresponding to first three adjacent rows in the
same column of pixels and a source signal of a positive
polarity is written into pixels corresponding to second three
adjacent rows that are next to the first three adjacent rows in
the same column of pixels; the electric potentials of the CS
signals corresponding to the first three adjacent rows are not
polarity-reversed during the wiring into the respective pixels
corresponding to the first three adjacent rows, are polarity-
reversed in a negative direction after the writing, and are not
polarity-reversed until the next writing; and the electric
potentials of the CS signal corresponding to the second three
adjacent rows are not polarity-reversed during the writing
into the pixels corresponding to the second three adjacent
rows, are polarity-reversed in a positive direction after the
writing, and are not polarity-reversed until the next writing.
This achieves the three-line reversal driving in the CC driv-
ing. Further, according to the above configuration, it is pos-
sible to properly shift the electric potentials Vpix1 to Vpix7 of
the pixel electrodes 14 by the respective CS signals CS1 to
CS7. This makes it possible also to eliminate transverse
stripes that appear every three rows in the start frame of a
display picture.

[0170] Further, in the second frame in which the two-line
reversal driving is carried out, an electric potential of a CS
signal at a point in time where a gate signal falls varies every
two rows according to the polarity of the source signal S.
Therefore, since the electric potentials Vpix1 to Vpix7 of the
pixel electrodes 14 are all properly shifted by the respective
CS signals CS1 to CS7, inputting of source signals S of the
same gray scale causes the positive and negative electric
potential differences between the electric potential of the
counter electrode and the shifted electric potential of each of
the pixel electrodes 14 to be equal to each other. That is, in the
second frame, a source signal of a negative polarity is written
into pixels corresponding to first two adjacent rows in the
same column of pixels and a source signal of a positive
polarity is written to pixels corresponding to second adjacent
two rows that are next to the first two adjacent rows in the
same column of pixels; the electric potentials of the CS sig-
nals corresponding to the first two adjacent rows are not
polarity-reversed during the writing into the pixels corre-
sponding to the first two adjacent rows, are polarity-reversed
in a positive direction after the writing, and are not polarity-
reversed until the next writing; and the electric potentials of
the CS signals corresponding to the second two adjacent rows
are not polarity-reversed during the writing into the pixels
corresponding to the second two adjacent rows, are polarity-
reversed in a negative direction after the writing, and are not
polarity-reversed until the next writing. This achieves the
two-line reversal driving in the CC driving. Further, accord-
ing to the above configuration, even when the three-line rever-
sal driving 1s switched to the two-line reversal driving, it is
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possible to properly shift the electric potentials Vpix1 to
Vpix7 of the pixel electrodes 14 by the respective CS signals
CS1 to CS7 in the frame immediately after the switching (in
this example, this frame is the second frame). This makes it
possible to eliminate the appearance of transverse stripes
shown in FIG. 22.

[0171] The following description discusses, with reference
to FIGS. 10 and 11, how the liquid crystal display device 1 of
Example 3 operates. FIG. 11 illustrates waveforms of various
signals inputted to and outputted from the CS bus line driving
circuit 40 of the liquid crystal display device 1 of Example 3.
In the following, for convenience of description, the CS cir-
cuits 42 and 43 corresponding to the second and third rows,
respectively, are taken as an example.

[0172] First, the following describes changes in waveforms
of various signals in the second row. In the initial state, the D
latch circuit 42a of the CS circuit 42 receives the polarity
signal CMI via its terminal D and receives the reset signal
RESET via its reset terminal CL. The reset signal RESET
causes the electric potential of the CS signal CS2 that the D
latch circuit 42a outputs via its output terminal Q to be
retained at a low level.

[0173] After that, the shift register output SRO2 corre-
sponding to the gate signal G2 supplied to the gate line 12 in
the second row is outputted from the shift register circuit SR2,
and is inputted to one input terminal of the OR circuit 426 of
the CS circuit42. Then, a change (from low to high) in electric
potential of the shift register output SRO2 in the signal M2 is
inputted to the clock terminal CK. Upon receiving the change
(from low to high) in electric potential of the shift register
output SRO2 via its clock terminal CK, the D latch circuit 42a
transfers an input state of the polarity signal CMI that it
received via its terminal D at the point in time, i.¢., transfers
ahigh level. That is, the electric potential of the CS signal CS2
is switched from a low level to a high level at a time when
there is a change (from low to high) in electric potential of the
shift register output SRO2. The D latch circuit 42q outputs the
high level until there is a change (from high to low) in the
electric potential of the shift register output SRO2 in the
signal M2 inputted to the clock terminal CK (i.e., during a
period of time in which the signal M2 is a high level). Next,
upon receiving a change (from high to low) in electric poten-
tial of the shift register output SRO2 in the signal M2 via its
clock terminal CK, the D latch circuit 424 lathes an input state
of the polarity signal CMI that it received at the point in time,
i.e., latches a high level. After that, the D latch circuit 42a
retains the high level until the signal M2 is raised to a high
level.

[0174] Subsequently, an output signal from the MUX cir-
cuit 42¢ is supplied to the other input terminal of the OR
circuit42b. Since the selection signal SEL is set to a high level
here, the shift register output SROS is supplied from the MUX
circuit 42¢ to the OR circuit 425. Note that the shift register
output SRO5 is supplied also to one input terminal of the OR
circuit 456 of the CS circuit 45.

[0175] The D latch circuit 42a receives a change (from low
to high) in electric potential of the shift register output SRO5
in the signal M2 via its clock terminal CK, and transfers an
input state of the polarity signal CMI that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS2 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO5. The D latch circuit 42a outputs the low level
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until there is a change (from high to low) in the electric
potential of the shift register output SRO5 in the signal M2
inputted to the clock terminal CK (i.e., during a period of time
in which the signal M2 is at ahigh level). Next, upon receiving
a change (from high to low) in electric potential of the shift
register output SRO5 in the signal M2 via its clock terminal
CK, the D latch circuit 42a latches an input state of the
polarity signal CMI that it received at the point in time, i.e.,
latches a low level. After that, the D latch circuit 42a retains
the low level until the signal M2 is raised to a high level in the
second frame.

[0176] In the second frame, the shift register output SRO2
is outputted from the shift register circuit SR2 and inputted to
one input terminal of the OR circuit 425 of the CS circuit 42.
Then, a change (from low to high) in electric potential of the
shift register output SRO2 in the signal M2 is inputted to the
clock terminal CK. Upon receiving the change (from low to
high) in electric potential of the shift register output SRO2 in
the signal M2 via its clock terminal CK, the D latch circuit
42a transfers an input state of the polarity signal CMI that it
received via its terminal D at the point in time, i.¢., transfers
a low level. After the D latch circuit 42a transfers the input
state (low level) of the polarity signal CMI received via its
data terminal D during a period of time in which the shift
register output SRO2 in the signal M2 is at a high level, the D
latch circuit 42a latches an input state (low level) of the
polarity signal CMI at a point in time where the D latch circuit
42a receives a change (from high to low) in electric potential
ofthe shift register output SRO2. Then, the D latch circuit 42a
retains the low level until the next time when the signal M2 is
raised to a high level.

[0177] Subsequently. an output signal from the MUX cir-
cuit 42¢ is supplied to the other input terminal of the OR
circuit 42b. Since the selection signal SEL is set to a low level
here, the MUX circuit 42¢ supplies the shift register output
SRO4 to the OR circuit 425. The shift register output SRO4 is
supplied also to one input terminal of the OR circuit 445 of the
CS circuit 44.

[0178] The D latch circuit 42a receives a change (from low
to high) in electric potential of the shift register output SRO4
in the signal M2 via its clock terminal CK, and transfers an
input state of the polarity signal CMI that it received via its
terminal D at the point in time, 1.¢., transfers a high level. That
is, the electric potential of the CS signal CS2 is switched from
a low level to a high level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO4. The D latch circuit 42a outputs the high level
until there is a change (from high to low) in electric potential
of the shift register output SRO4 inputted to the clock termi-
nal CK (i.e., during a period of time in which the signal M2 is
at a high level). Next, upon receiving a change (from high to
low) in electric potential of the shift register output SRO4 via
its clock terminal CK, the D latch circuit 42a latches an input
state of the polarity signal CMI that it received at the point in
time, i.e., latches a high level. After that, the D latch circuit
42a retains the high level until the signal M2 is raised to a high
level in the third frame.

[0179] Next, the following describes changes in waveforms
of various signals in the third row. In the initial state, the D
latch circuit 43a of the CS circuit 43 receives the polarity
signal CMI via its terminal D and receives the reset signal
RESET via its reset terminal CL. The reset signal RESET
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causes the electric potential of the CS signal CS3 that the D
latch circuit 43a outputs via its output terminal Q to be
retained at a low level.

[0180] After that, the shift register output SRO3 corre-
sponding to the gate signal G3 supplied to the gate line 12 in
the third row is outputted from the shift register circuit SR3,
and is inputted to one input terminal of the OR circuit 435 of
the CS circuit43. Then, a change (from low to high) in electric
potential of the shift register output SRO3 in the signal M3 is
inputted to the clock terminal CK. Upon receiving the change
(from low to high) in electric potential of the shift register
output SRO3 in the signal M3 via its clock terminal CK, the
D latch circuit 43a transfers an input state of the polarity
signal CMI that it received via its data terminal D at the point
in time, i.e., transfers a high level. Then, the D latch circuit
43a outputs the high level until the next time when there is a
change (from high to low) in electric potential of the shift
register output SRO3 in the signal M3 inputted to the clock
terminal CK (i.e., during a period of time in which the signal
M3 is at a high level). Then, upon receiving a change (from
high to low) in electric potential of the shift register output
SRO3 in the signal M3 via its clock terminal CK, the D latch
circuit 434 latches an input state of the polarity signal CMI
that it received at the point in time, i.e., latches a high level.
After that, the D latch circuit 434 retains the high level until
the signal M3 is raised to a high level.

[0181] Subsequently, an output signal from the MUX cir-
cuit 43¢ is supplied to the other input terminal of the OR
circuit43b. Since the selection signal SEL is set to a high level
here, the MUX circuit 43¢ supplies the shift register output
SRO6 to the OR circuit 435. The shift register output SRO6 is
supplied also to one input terminal of the OR circuit 465 of the
CS circuit 46.

[0182] The D latch circuit 43a receives a change (from low
to high) in electric potential of the shift register output SRO6
in the signal M3 via its clock terminal CK, and transfers an
input state of the polarity signal CMI that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS3 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO6. The latch circuit 43a outputs the low level until
the next time when there is a change (from high to low) in
electric potential of the shift register output SRO6 in the
signal M3 inputted to the clock terminal CK (during a period
of time in which the signal M3 is at a high level). Next, upon
receiving a change (from high to low) in electric potential of
the shift register output SRO6 in the signal M3 via its clock
terminal CK, the D latch circuit 43a latches an input state of
the polarity signal CMI that it received at the point in time,
i.e., latches a low level. After that, the D latch circuit 43a
retains the low level until the signal M3 is raised to a high
level in the second frame.

[0183] In the second frame, the shift register output SRO3
is outputted from the shift register circuit SR3 and inputted to
one input terminal of the OR circuit 435 of the CS circuit 43.
Then, a change (from low to high) in electric potential of the
shift register output SRO3 in the signal M3 is inputted to the
clock terminal CK. Upon receiving the change (from low to
high) in electric potential of the shift register output SRO3 in
the signal M3 via its clock terminal CK, the D latch circuit
43a transfers an input state of the polarity signal CMI that 1t
received via its terminal D at the point in time, i.e., transfers
ahigh level. That s, the electric potential of the CS signal CS3
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is switched from a low level to a high level at a time when
there is a change (from low to high) in electric potential of the
shift register output SRO3. The D latch circuit 43a outputs the
high level until there is a change (from high to low) in electric
potential of the shift register output SRO3 in the signal M3
inputted to the clock terminal CK (i.e., during a period of time
in which the signal M3 is at ahigh level). Next, upon receiving
a change (from high to low) in electric potential of the shift
register output SRO3 in the signal M3 via its clock terminal
CK, the D latch circuit 43q latches an input state of the
polarity signal CMI that it received at the point in time, i.e.,
latches a high level. After that, the D latch circuit 43a retains
the high level until the signal M3 is raised to a high level.
[0184] Subsequently. an output signal from the MUX cir-
cuit 43¢ is supplied to the other input terminal of the OR
circuit 435. Since the selection signal SEL is set to a low level
here, the MUX circuit 43¢ supplies the shift register output
SROS5 to the OR circuit 435. The shift register output SRO5 is
supplied also to one input terminal of the OR circuit 455 of the
CS circuit 45.

[0185] The D latch circuit 43a receives a change (from low
to high) in electric potential of the shift register output SRO5
in the signal M3 via its clock terminal CK, and transfers an
input state of the polarity signal CMI that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS3 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SROS5. The D latch circuit 43a outputs the low level
until there is a change (from high to low) in electric potential
of the shift register output SROS in the signal M3 inputted to
the clock terminal CK (i.e., during a period of time in which
the signal M3 is at a high level). Next, upon receiving a
change (from high to low) in electric potential of the shift
register output SRO5 in the signal M3 via its clock terminal
CK, the D latch circuit 43a latches an input state of the
polarity signal CMI that it received at the point in time, i.e.,
latches a low level. After that, the D latch circuit 43a retains
the low level until the signal M3 is raised to a high level in the
third frame.

[0186] Note that, in the fourth row, the polarity signal CMI
is latched (i) in accordance with the shift register outputs
SRO4 and SRO7 in the first frame and (ii) in accordance with
the shift register outputs SRO4 and SRO6 in the second
frame, thereby a CS signal CS4 shown in FIG. 11 is outputted.
[0187] As described above, in each first frame, each of the
CS circuits 41, 42, 43, . . ., and 4» corresponding to the
respective rows makes it possible, in the three-line reversal
driving, to switch the electric potential of a CS signal at a
point in time where a gate signal in a corresponding row falls
(at a point in time where a TFT13 is switched from on to off)
between high and low levels after the gate signal in this row
falls. Further, in each second frame, each of the CS circuits
41, 42,43, . .., and 4n corresponding to the respective rows
makes it possible, in the two-line reversal driving, to switch
the electric potential of a CS signal at a point in time where a
gate signal in a corresponding row falls (at a point in time
where a TFT13 is switched from on to off) between high and
low levels after the gate signal in this row falls.

[0188] That is, in the first frame in which the three-line
reversal driving is carried out, (i) a CS signal CSn supplied to
the CS bus line 15 in the nth row is generated by latching an
electric potential level of the polarity signal CMI at a point in
time where the gate signal Gn in the nth row rises and an
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electric potential level of the polarity signal CMI at a point in
time where the gate signal G(n+3) in the (n+3 throw rises and
(ii) a CS signal CSn+1 supplied to the CS bus line 15 in the
(n+1)th row is generated by latching an electric potential level
of the polarity signal CMI at a point in time where the gate
signal G(n+1) in the (n+1)th row rises and an electric poten-
tial level of the polarity signal CMI at a point in time where
the gate signal G(n+4) in the (n+4)th row rises.

[0189] In the second frame in which the two-line reversal
driving is carried out, (i) a CS signal CSn supplied to the CS
bus line 15 in the nth row is generated by latching an electric
potential level of the polarity signal CMI at a point in time
where the gate signal Gn in the nth row rises and an electric
potential level of the polarity signal GMI a point in time
where the gate signal G(n+2) in the (n+2)th row rises and (i)
a CS signal CSn+1 supplied to the CS bus line 15 in the
(n+1)th row is generated by latching an electric potential level
of the polarity signal CMI at a point in time where the gate
signal G(n+1) in the (n+1)th row rises and an electric poten-
tial level of the polarity signal CMI at a point in time where
the gate signal G(n+3) in the (n+3)th row rises.

[0190] Accordingly, in both three-line reversal driving
mode and two-line reversal driving mode, it is possible to
cause the CS bus line driving circuit 40 to operate appropri-
ately. Therefore, it is possible to prevent occurrence of a
transverse stripe in the first frame, and to prevent occurrence
of a transverse stripe in the frame (in this example, the second
frame) that comes first after the three-line reversal driving
mode is switched to the two-line reversal driving mode.

Embodiment 2

[0191] The configuration in which n-line (nH) reversal
driving and m-line (mH) reversal driving are switched is not
limited to the foregoing Example 1 (in which one-line rever-
sal driving and two-line reversal driving are switched),
Example 2 (in which one-line reversal driving and three-line
reversal driving are switched), and Example 3 (in which two-
line reversal driving and three-line reversal driving are
switched). Embodiment 2 describes other configurations (Ex-
amples 4 to 6) in which n-line (nH) reversal driving and
m-line (mH) reversal driving are switched. For convenience
of description, members having functions identical to those
described in Embodiment 1 are assigned identical referential
numerals, and their descriptions are omitted here. Further, in
the present embodiment, the terms already defined in
Embodiment 1 have the same meanings as those in Embodi-
ment 1, unless otherwise stated.

Example 4

[0192] FIG. 13 is a timing chart illustrating waveforms of
various signals in a liquid crystal display device 1 in which
two-line (2H) reversal driving is switched to one-line (1H)
reversal driving. According to FIG. 13, the polarity signal
CMI reverses its polarity every one (1) horizontal scanning
period.

[0193] As illustrated in FIG. 13, in the initial state, the CS
signals CS1 to CS5 are all fixed at one electric potential (in
FIG. 13, at a low level). In the first frame, the CS signal CS1
in the first row is at a high level at a point in time where its
corresponding gate signal G1 (corresponding to an output
SRO1 from a corresponding shift register circuit SR1) falls,
the CS signal CS2 inthe second row is at a high level at a point
in time where its corresponding gate signal G2 falls, the CS
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signal CS3 in the third row is at a low level at a point in time
where its corresponding gate signal G3 falls, the CS signal
SC4 in the fourth row is at a low level at a point in time where
its corresponding gate signal G4 falls, and the CS signal CS5
in the fifth row is at a high level at a point in time where its
corresponding gate signal G5 falls.

[0194] The source signal S in the first frame is a signal
which has amplitude corresponding to a gray scale repre-
sented by a video signal and which reverses its polarity every
two horizontal scanning periods (2H). Further, since it is
assumed in FIG. 13 that a uniform picture is displayed, the
amplitude of the source signal S is constant. Meanwhile, the
gate signals G1 to G5 serve as gate-on electric potentials
during the respective first to fifth 1H periods in an active
period (effective scanning period of each frame), and serve as
gate-off electric potentials during the other periods.

[0195] TheCS signals CS1 to CS5 switch between high and
low electric potential levels after their corresponding gate
signals G1 to G5 fall. Specifically, in the first frame, the CS
signals CS1 and CS2 fall after their corresponding gate sig-
nals G1 and G2 fall, respectively, and the CS signals CS3 and
CS4 rise after their corresponding gate signals G3 and G4 fall,
respectively.

[0196] On the other hand, in the second frame, the CS
signal CS1 in the first row 1s at a low level at a point in time
where its corresponding gate signal G1 (corresponding to an
output SRO1 from a corresponding shift register circuit SR1)
falls, the CS signal CS2 in the second is at a high level at a
point in time where its corresponding gate signal G2 falls, the
CS signal CS3 in the third row is at a low level at a point in
time where its corresponding gate signal G3 falls, the CS
signal CS4 in the fourth row is at a high level at a point in time
where its corresponding gate signal G4 falls, and the CS
signal CS5 in the fifth row is at a low level at a point in time
where its corresponding gate signal G5 falls.

[0197] The source signal S in the second frame is a signal
which has amplitude corresponding to a gray scale repre-
sented by a video signal and which reverses its polarity every
one (1) horizontal scanning period (1H). Since it is assumed
in FIG. 13 that a uniform picture is displayed, the amplitude
of the source signal S is constant.

[0198] Regarding the CS signals CS1 to CS5 in the second
frame, the CS signals CS1 and CS3 rise after their corre-
sponding gate signals G1 and G3 fall, respectively, and the CS
signals CS2 and CS4 fall after their corresponding gate sig-
nals G2 and G4 fall, respectively.

[0199] As described above, in the first frame in which the
two-line reversal driving is carried out, an electric potential of
the CS signal ata point in time where a gate signal falls varies
every two rows according to the polarity of the source signal
S. Therefore, since the electric potentials Vpix1 to Vpix5 of
the pixel electrodes 14 are all properly shifted by the CS
signals CS1 to CS5, respectively, inputting of source signals
S of the same gray scale causes the positive and negative
electric potential differences between the electric potential of
the counter electrode and the shifted electric potential of each
of the pixel electrodes 14 to be equal to each other. That s, in
the first frame, a source signal of a negative polarity is written
into pixels corresponding to first two adjacent rows in the
same column of pixels and a source signal of a positive
polarity is written into pixels corresponding to second two
adjacent rows that are next to the first two adjacent rows in the
same column of pixels; the electric potentials of the CS sig-
nals corresponding to the first two adjacent rows are not
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polarity-reversed during the writing into the pixels corre-
sponding to the first two adjacent rows, are polarity-reversed
in a negative direction after the writing, and are not polarity-
reversed until the next writing; and the electric potentials of
the CS signals corresponding to the second two adjacent rows
are not polarity-reversed during the writing into the pixels
corresponding to the second two adjacent rows, are polarity-
reversed in a positive direction after the writing, and are not
polarity-reversed until the next writing. This achieves the
two-line reversal driving in the CC driving.

[0200] Further, according to the above configuration, it is
possible to properly shift the electric potentials Vpix1 to
Vpix7 of the pixel electrodes 14 by the respective CS signals
CS1 to CS7. This makes it possible also to eliminate trans-
verse stripes that appear every two rows in the start frame of
a display picture.

[0201] Further, in the second frame in which the one-line
reversal driving is carried out, an electric potential of a CS
signal at a point in time where a gate signal falls varies every
adjacent rows according to the polarity of the source signal S.
Therefore, since the electric potentials Vpix1 to Vpix5 of the
pixel electrodes 14 are all properly shifted by the respective
CS signals CS1 to CS5, inputting of source signals S of the
same gray scale causes the positive and negative electric
potential differences between the electric potential of the
counter electrode and the shifted electric potential of each of
the pixel electrodes 14 to be equal to each other. That is, in the
second frame, in which a source signal of a positive polarity
1s written into the odd-numbered pixels in the same column of
pixels and a source signal of a negative polarity is written into
the even-numbered pixels in the same column of pixels, the
electric potentials of the CS signals corresponding to the
odd-numbered pixels are not polarity-reversed during the
writing into the odd-numbered pixels, are polarity-reversed in
a positive direction after the writing, and are not polarity-
reversed until the next writing, and the electric potentials of
the CS signals corresponding to the even-numbered pixels are
not polarity-reversed during the writing into the even-num-
bered pixels, are polarity-reversed in anegative direction after
the writing, and are not polarity-reversed until the next writ-
ing. This achieves the one-line reversal driving in the CC
driving. Further, according to the above configuration, even
when the two-line reversal driving is switched to the one-line
reversal driving, it is possible to properly shift the electric
potentials Vpix1 to Vpix7 of the pixel electrodes 14 by the
respective CS signals CS1 to CS7 in the frame immediately
after the switching (in this example, this frame is the second
frame). This makes it possible to eliminate the appearance of
transverse stripes shown in FIG. 22.

[0202] A specific configuration of the gate line driving cir-
cuit 30 and the CS bus line driving circuit 40 for achieving the
aforementioned control is described here.

[0203] FIG. 12 shows a configuration of the gate line driv-
ing circuit 30 and the CS bus line driving circuit 40. The CS
bus line driving circuit 40 includes a plurality of CS circuits
41,42, 43, ..., and 4z corresponding to respective rows. The
CScircuits 41, 42,43, . . ., and 4» include respective D latch
circuits 41a, 42a, 43a, . . . , and 4na; respective OR circuits
415, 42b, 43b, . . . , and 4nb, and respective MUX circuits
(multiplexer) 42¢, 43¢, . . ., and 4nc. The gate line driving
circuit 30 includes a plurality of shift register circuits SR1,
SR2,SR3,...,and SRn. Note that MUX circuits are provided
in such a way as to correspond to predetermined rows. In FIG.
12, the MUX circuits are provided in two consecutive rows
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every two rows such that they are provided in the second row,
third row, sixth row, seventh row, tenth row, eleventh row, and
SO on.

[0204] Input signals to the CS circuit 41 are shift register
outputs SRO1 and SRO2 corresponding to respective gate
signals G1 and G2, a polarity signal CMI, and a reset signal
RESET. Input signals to the CS circuit 42 are shift register
outputs SRO2 and SRO3 corresponding to respective gate
signals G2 and G3, an output from the MUX circuit 42¢, and
the reset signal RESET. Input signals to the CS circuit 43 are
shift register outputs SRO3 and SRO4 corresponding to
respective gate signals G3 and G4, an output from the MUX
circuit 43¢, and the reset signal RESET. Input signals to the
CS circuit 44 are shift register outputs SRO4 and SRO6
corresponding to respective gate signals G4 and G5, the
polarity signal CMI, and the reset signal RESET. As
described above, each CS circuit 4z receives a shift register
output SROn in the corresponding nth row and a shift register
output SROn+1 in the (n+1)th row. The polarity signal CMI
and the reset signal RESET are supplied from the control
circuit 50.

[0205] 1In the following, for convenience of description,
mainly the CS circuits 41 and 42 corresponding to the firstand
second rows, respectively, are taken as an example.

[0206] The D latch circuit 41a receives the reset signal
RESET via its reset terminal CL, receives the polarity signal
CMI via its data terminal D, and receives an output from the
OR circuit 415 via its clock terminal CK. In accordance with
achange (from a low level to a high level or from a high level
to a low level) in electric potential level of the signal that it
receives via its clock terminal CK, the D latch circuit 41a
outputs, as a CS signal CS1 indicative of the change in electric
potential level, an input state (low level or high level) of the
polarity signal CMI that it receives via its data terminal D.

[0207] Specifically, when the electric potential level of the
signal that the D latch circuit 41a receives via its clock ter-
minal CK is at a high level, the D latch circuit 41a outputs an
input state (low level or high level) of the polarity signal CMI
that it receives via its input terminal D. When the electric
potential level of the signal that the D latch circuit 41a
receives via its clock terminal CK has changed from a high
level to a low level, the latch circuit 41 latches an input state
(low level or high level) of the polarity signal CMI that it
receives via its terminal D at the time of change, and keeps the
latched state until the next time when the electric potential
level of the signal that the latch circuit 41a receives via its
clock terminal CK is raised to a high level. Then, the D latch
circuit 41a outputs the CS signal CS1, which indicates the
change in electric potential level, via its output terminal Q.

[0208] The D latch circuit 42a receives the reset signal
RESET via its reset terminal CL, receives an output (polarity
signal CMI or logically inversed signal CMIB which is logi-
cally inversed version of CMI) from the MUX circuit 42¢ via
its data terminal D, and receives an output from the OR circuit
42b via its clock terminal CK. In accordance with a change
(from a low level to a high level or from a high level to a low
level) in electric potential level of the signal that the D latch
circuit 42a receives via its clock terminal CK, the D latch
circuit 42g outputs, as a CS signal CS2 indicative of the
change in electric potential level, an input state (low level or
high level) of the polarity signal (CMI or CMIB) that it
receives via its data terminal D.
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[0209] The OR circuit 415 receives an output signal SRO1
from a corresponding shift register circuit SR1 in the first row
and an output signal SRO2 from the shift register circuit SR2,
thereby outputting a signal M1 shown in FIGS. 12 and 14. The
OR circuit 425 receives an output signal SRO2 from a corre-
sponding shift register circuit SR2 in the second row and an
output signal SRO3 from the shift register circuit SR3,
thereby outputting a signal M2 shown in FIGS. 12 and 14.
[0210] The MUX circuit 42¢ receives the polarity signals
CMI and CMIB, and the selection signal SEL. In accordance
with the selection signal SEL, the MUX circuit 42¢ supplies
the polarity signal CMI or CMIB to the OR circuit 42b. For
example, in a case where the selection signal SEL is at a high
level, the MUX circuit 42¢ outputs the polarity signal CMI. In
a case where the selection signal SEL is at a low level, the
MUX circuit 42¢ outputs the polarity signal CMIB.

[0211] The selection signal SEL is a switching signal for
switching between the two-line reversal driving and the one-
line reversal driving. Note here that the two-line reversal
driving is carried out when the selection signal SEL is at a
high level and the one-line reversal driving is carried out when
the selection signal SEL is at a low level.

[0212] FIG. 14 shows waveforms of various signals that are
inputted to and outputted from the CS bus line driving circuit
40 of the liquid crystal display device 1 of Example 4. Note
here that the waveforms shown in FIG. 14 are those obtained
in a case where the two-line reversal driving is carried out in
the first frame and the one-line reversal driving is carried out
in the second frame. That is, in the first frame, the selection
signal SEL is set to ahigh level, and, in the second frame, the
selection signal SEL is set to a low level. In the rows in which
the MUX circuits are provided, the polarity signal CMIB is
supplied to a D latch circuit when the selection signal SEL is
atahighlevel (i.e., two-line reversal driving), and the polarity
signal CMI is supplied to the D latch circuit when the selec-
tion signal SEL is at a low level (i.e., one-line reversal driv-
ing).

[0213] First, the following describes changes in waveforms
of'various signals in the first row. In an initial state, the D latch
circuit 41a of the CS circuit 41 receives the polarity signal
CMI via its terminal D and receives the reset signal RESET
via its reset terminal CL. The reset signal RESET causes the
electric potential of the CS signal CS1 that the D latch circuit
41a outputs via its output terminal Q to be retained at a low
level.

[0214] After that, the shift register output SRO1 corre-
sponding to the gate signal G1 supplied to the gate line 12 in
the first row is outputted from the shift register circuit SR1,
and is inputted to one input terminal of the OR circuit 415 of
the CS circuit41. Then, a change (from low to high) in electric
potential of the shift register output SRO1 in the signal M1 is
inputted to the clock terminal CK. Upon receiving the change
(from low to high) in electric potential of the shift register
output SRO1 in the signal M1 via its clock terminal CK, the
D latch circuit 41a transfers an input state of the polarity
signal CMI (CMI1 in FIG. 12) that it received via its terminal
D at the point in time i.e., transfers a high level. That is, the
electric potential of the CS signal CS1 is switched from a low
level to ahigh level at a time when there is a change (from low
to high) in electric potential of the shift register output SRO1.
The D latch circuit 41a outputs the high level until there is a
change (from high to low) in electric potential of the shift
register output SRO1 in the signal M1 inputted to the clock
terminal CK (i.e., during a period of time in which the signal
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M1 is at a high level). Next, upon receiving a change (from
high to low) in electric potential of the shift register output
SRO1 in the signal M1 via its clock terminal CK, the D latch
circuit 41a latches an input state of the polarity signal CMI1
that it received at the point in time, i.e., latches a high level.
After that, the D latch circuit 414 retains the high level until
the signal M1 is raised to a high level.

[0215] Subsequently. the shift register output SRO2 that
has been shifted to the second row in the gate line driving
circuit 30 is supplied to the other input terminal of the OR
circuit 415. Note that the shift register output SRO2 is sup-
plied also to one input terminal of the OR circuit 426 of the CS
circuit 42.

[0216] The D latch circuit 41a receives a change (from low
to high) in electric potential of the shift register output SRO2
in the signal M1 via its clock terminal CK, and transfers an
input state of the polarity signal CMI1 that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS1 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO2. The D latch circuit 41a outputs the low level
until there is a change (from high to low) in the electric
potential of the shift register output SRO2 in the signal M1
inputted to the clock terminal CK (i.e., during a period of time
in which the signal M1 is at ahigh level). Next, upon receiving
a change (from high to low) in electric potential of the shift
register output SRO?2 in the signal M1 via its clock terminal
CK, the D latch circuit 41a latches an input state of the
polarity signal CMI1 that it received at the point in time, i.e.,
latches a low level. After that, the D latch circuit 41a retains
the low level until the signal M1 is raised to a high level in the
second frame.

[0217] In the second frame, the shift register output SRO1
1s outputted from the shift register circuit SR1 and inputted to
one input terminal of the OR circuit 415 of the CS circuit 41.
Then, a change (from low to high) in electric potential of the
shift register output SRO1 in the signal M1 is inputted to the
clock terminal CK. Upon receiving the change (from low to
high) in electric potential of the shift register output SRO1 in
the signal M1 via its clock terminal CK, the D latch circuit
41a transfers an input state of the polarity signal CMI1 that it
received via its terminal D at the point in time, i.e., transfers
a low level. After the D latch circuit 41a transfers the input
state (low level) of the polarity signal CMI1 that it received
via its data terminal D during a period of time in which the
shift register output SRO1 in the signal M1 is at a high level,
the D latch circuit 41a latches an input state (low level) of the
polarity signal CMI1 at a point in time where it receives a
change (from high to low) in electric potential of the shift
register output SRO1. Thereafter, the D latch circuit 41a
retains the low level until the next time when the signal M1 is
raised to a high level.

[0218] Subsequently. the shift register output SRO2 that
has been shifted to the second row in the gate line driving
circuit 30 is supplied to the other input terminal of the OR
circuit 415. The shift register output SRO2 is supplied also to
one input terminal of the OR circuit 426 of the CS circuit 42.
[0219] The D latch circuit 41a receives a change (from low
to high) in electric potential of the shift register output SRO2
in the signal M1 via its clock terminal CK, and transfers an
input state of the polarity signal CMI1 that it received via its
terminal D at the point in time, i.e., transfers a high level. That
is, the electric potential of the CS signal CS1 is switched from
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a low level to a high level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO2. The D latch circuit 41a outputs the high level
until there is a change (from high to low) in electric potential
of the shift register output SRO2 in the signal M1 inputted to
the clock terminal CK (i.e., during a period of time in which
the signal M1 is at a high level). Next, upon receiving a
change (from high to low) in electric potential of the shift
register output SRO?2 in the signal M1 via its clock terminal
CK, the D latch circuit 41a latches an input state of the
polarity signal CMI1 that it received at the point in time, i.e.,
latches a high level. After that, the D latch circuit 414 retains
the high level until the signal M1 is raised to a high level in the
third frame.

[0220] Next, the following describes changes in waveforms
of various signals in the second row. In the initial state, the D
latch circuit 42a of the CS circuit 42 receives the polarity
signal CMI via its terminal D and receives the reset signal
RESET via its reset terminal CL. The reset signal RESET
causes the electric potential of the CS signal CS2 that the D
latch circuit 42a outputs via its the output terminal Q to be
retained at a low level.

[0221] After that, the shift register output SRO2 corre-
sponding to the gate signal G2 supplied to the gate line 12 in
the second row is outputted from the shift register circuit SR2;
and is inputted to one input terminal of the OR circuit 426 of
the CS circuit42. Then, a change (from low to high) in electric
potential of the shift register output SRO2 in the signal M2 is
inputted to the clock terminal CK. Upon receiving the change
(from low to high) in electric potential of the shift register
output SRO2 via its clock terminal CK, the D latch circuit 42a
transfers an input state of the polarity signal CMIB (CMI2 in
FIG. 12) that it received via its data terminal D at the point in
time, i.e., transfers a high level. That is, the electric potential
of the CS signal CS2 is switched from a low level to a high
level at a time when there is a change (from low to high) in
electric potential of the shift register output SRO2. The D
latch circuit 42a outputs the high level until there is a change
(from high to low) in electric potential of the shift register
output SRO2 in the signal M2 inputted to the clock terminal
CK (i.e., during a period of time in which the signal M2 is at
a high level). Then, upon receiving a change (from high to
low) in electric potential of the shift register output SRO2 in
the signal M2 via its clock terminal CK, the D latch circuit
42a latches an input state of the polarity signal CMI2 that it
received at the point in time, i.e., latches a high level. After
that, the D latch circuit 424 retains the high level until the
signal M2 is raised to a high level.

[0222] Subsequently, the shift register output SRO3 that
has been shifted to the third row in the gate line driving circuit
30 is supplied to the other input terminal of the OR circuit
42b. The shift register output SRO3 is supplied also to one
input terminal of the OR circuit 435 of the CS circuit 43.
[0223] The D latch circuit 42a receives a change (from low
to high) in electric potential of the shift register output SRO3
in the signal M2 via its clock terminal CK, and transfers an
input state of the polarity signal CM12 that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS2 is switched from
a high level to a low level at a time when there is a change
SRO3 (from low to high) in electric potential of the shift
register output. The D latch circuit 42a outputs the low level
until there is a change (from high to low) in electric potential
of the shift register output SRO3 in the signal M2 inputted to
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the clock terminal CK (i.e., during a period of time in which
the signal M2 is at a high level). Next, upon receiving a
change (from high to low) in electric potential of the shift
register output SRO3 in the signal M2 via its clock terminal
CK, the D latch circuit 42a latches an input state of the
polarity signal CMI2 that it received at the point in time, i.e.,
latches a low level. After that, the D latch circuit 42a retains
the low level until the signal M2 is raised to a high level in the
second frame.

[0224] In the second frame, the shift register output SRO2
is outputted from the shift register circuit SR2 and inputted to
one input terminal of the OR circuit 4256 of the CS circuit 42.
Then, upon receiving a change (from low to high) in electric
potential of the shift register output SRO2 in the signal M2 via
its clock terminal CK, the D latch circuit 42a transfers an
input state of the polarity signal CMI2 (CMI) that it received
via its terminal D at the point in time, i.e., transfers a high
level. That is, the electric potential of the CS signal CS2 is
switched from a low level to a high level at a time when there
is a change (from low to high) in electric potential of the shift
register output SRO3. The D latch circuit 42a outputs the high
level until there is a change (from high to low) in electric
potential of the shift register output SRO2 in the signal M2
inputted to the clock terminal CK (i.e., during a period of time
in which the signal M2 is at ahigh level). Next, upon receiving
a change (from high to low) in electric potential of the shift
register output SRO2 in the signal M2 via its clock terminal
CK, the D latch circuit 42q latches an input state of the
polarity signal CMI2 that it received at the point in time, i.e.,
latches a high level. After that, the D latch circuit 42a retains
the high level until the signal M2 is raised to a high level.
[0225] Subsequently, the shift register output SRO3 that
has been shifted to the third row in the gate line driving circuit
30 is supplied to the other input terminal of the OR circuit
42b. The shift register output SRO3 is supplied also to one
input terminal of the OR circuit 435 of the CS circuit 43.
[0226] The D latch circuit 424 receives a change (from low
to high) in electric potential of the shift register output SRO3
in the signal M2 via its clock terminal CK, and transfers an
input state of the polarity signal CM12 that it received via its
terminal D at the point in time, i.¢., transfers a low level. That
is, the electric potential of the CS signal CS2 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO3. The D latch circuit 42a outputs the low level
until there is a change (from high to low) in electric potential
of the shift register output SRO3 in the signal M2 inputted to
the clock terminal CK (i.e., during a period of time in which
the signal M2 is at a high level). Next, upon receiving a
change (from high to low) in electric potential of the shift
register output SRO3 in the signal M2 via its clock terminal
CK, the D latch circuit 42a latches an input state of the
polarity signal CMI2 that it received at the point in time, i.e.,
latches a low level. After that, the D latch circuit 42a retains
the low level until the signal M2 is raised to a high level in the
third frame.

[0227] Note that, in the third row, the polarity signal CMI is
latched (i) in accordance with the shift register outputs SRO3
and SRO4 in the first frame and (ii) in accordance with the
shift register outputs SRO3 and SRO4 in the second frame,
thereby a CS signal CS3 shown in FIG. 14 is outputted.
[0228] As described above, in each first frame, each of the
CS circuits 41, 42, 43, . . ., and 4» corresponding to the
respective rows makes it possible, in the two-line reversal
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driving, to switch the electric potential of a CS signal at a
point in time where a gate signal in a corresponding row falls
(at a point in time where a TFT13 is switched from on to off)
between high and low levels after the gate signal in this row
falls. Further, in each second frame, each of the CS circuits
41,42, 43, ..., and 4n corresponding to the respective rows
makes it possible, in the one-line reversal driving, to switch
the electric potential of a CS signal at a point in time where a
gate signal in a corresponding row falls (at a point in time
where a TFT13 is switched from on to off) between high and
low levels after the gate signal in this row falls.

[0229] That is, in the first frame in which the two-line
reversal driving is carried out, (i) a CS signal CSn supplied to
the CS bus line 15 in the nth row is generated by latching an
electric potential level of the polarity signal CMI or CMIB at
a point in time where the gate signal Gn in the nth row rises
and an electric potential level of the polarity signal CMI or
CMIB at a point in time where the gate signal G(n+1) in the
(n+1)th row rises and (ii) a CS signal CSn+1 supplied to the
CS bus line 15 in the (n+1)th row is generated by latching an
electric potential level of the polarity signal CMI or CMIB at
a point in time where the gate signal G(n+1) in the (n+1)th
row rises and an electric potential level of the polarity signal
CMI or CMIB at a point in time where the gate signal G(n+2)
in the (n+2)th row rises.

[0230] In the second frame in which the one-line reversal
driving is carried out, (i) a CS signal CSn supplied to the CS
bus line 15 in the nth row is generated by latching an electric
potential level of the polarity signal CMI at a point in time
where the gate signal Gn in the nth row rises and an electric
potential level of the polarity signal CMI at a point in time
where the gate signal G(n+1) in the (n+1)th row rises and (ii)
a CS signal CSn+1 supplied to the CS bus line 15 in the
(n+1)th row is generated by latching an electric potential level
of the polarity signal CMI at a point in time where the gate
signal G(n+1) in the (n+1)th row rises and an electric poten-
tial level of the polarity signal CMI at a point in time where
the gate signal G(n+2) in the (n+2)th row rises.

[0231] Accordingly, in both two-line reversal driving mode
and one-line reversal driving mode, it is possible to cause the
CS bus line driving circuit 40 to operate appropriately. There-
fore, it is possible to prevent occurrence of a transverse stripe
in the first frame, and to prevent occurrence of a transverse
stripe in the frame (in this example, the second frame) that
comes first after the two-line reversal driving is switched to
the one-line reversal driving.

Exaniple 5

[0232] FIG. 16 is a timing chart illustrating waveforms of
various signals in a liquid crystal display device 1, in which
three-line (3H) reversal driving is switched to one-line (1H)
reversal driving. FIG. 15 is a view illustrating a configuration
of a gate line driving circuit 30 and a CS bus line driving
circuit 40 which are for achieving the above operation.
[0233] Theliquid crystal display device 1 of Example 5 has
the same configuration as that shown in FIG. 12, except that
MUX circuits 4nc are provided in every third row such that
these are provided in the second row, fifth row, eighth row,
eleventh row, and so on.

[0234] The selection signal SEL is a switching signal for
switching between the three-line reversal driving and the
one-line reversal driving. Note here that the three-line rever-
sal driving is carried out when the selection signal SEL is ata
high level and the one-line reversal driving is carried out when
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the selection signal SEL is at a low level. The polarity signal
CMI reverses its polarity every one horizontal scanning
period.

[0235] As illustrated in FIG. 16, in an initial state, the CS
signals CS1 to CSS5 are all fixed at one electric potential (in
FIG. 16, at a low level). In the first frame, the CS signal CS1
in the first row is at a high level at a point in time where its
corresponding gate signal G1 falls, the CS signal CS2 in the
second row is at a high level at a point in time where its
corresponding gate signal G2 falls, and the CS signal CS3 in
the third row is at a high level at a point in time where its
corresponding gate signal G3 falls. On the other hand, the CS
signal SC4 in the fourth row is at a low level at a point in time
where its corresponding gate signal G4 falls, and the CS
signal CS5 in the fifth row is at a low level at a point in time
where its corresponding gate signal G5 falls. The CS signal
CS6 in the sixth row is at a low level at a point in time where
its corresponding gate signal G6 falls. The CS signal CS7 in
the seventh row is at a high level at a point in time where its
corresponding gate signal G7 falls.

[0236] The source signal S in the first frame is a signal
which has amplitude corresponding to a gray scale repre-
sented by a video signal and which reverses its polarity every
three horizontal scanning periods (3H). Further, since it is
assumed in FIG. 16 that a uniform picture is displayed, the
amplitude of the source signal S is constant. Meanwhile, the
gate signals G1 to G5 serve as gate-on electric potentials
during the respective first to fifth 1H periods in an active
period (effective scanning period) of each frame, and serve as
gate-off electric potentials during the other periods.

[0237] TheCS signals CS1 to CS7 switch between highand
low electric potential levels after their corresponding gate
signals G1 to G7 fall. Specifically, in the first frame, the CS
signals CS1, CS2 and CS3 fall after their corresponding gate
signals G1, G2 and G3 fall, respectively, and the CS signals
CS4, CS5 and CS6 rise after their corresponding gate signals
G4, G5 and G6 fall, respectively.

[0238] On the other hand, in the second frame, the CS
signal CS1 in the first row 1s at a low level at a point in time
where its corresponding gate signal G1 (corresponding to an
output SRO1 from a corresponding shift register circuit SR1)
falls, the CS signal CS2 in the second row is at a high level at
a point in time where its corresponding gate signal G2 falls,
the CS signal CS3 in the third row is at a low level at a point
in time where its corresponding gate signal G3 falls, the CS
signal CS4 in the fourth row is at a high level at a point in time
where its corresponding gate signal G4 falls, and the CS
signal CS5 in the fifth row is at a low level at a point in time
where its corresponding gate signal G5 falls.

[0239] The source signal S in the second frame is a signal
which has amplitude corresponding to a gray scale repre-
sented by a video signal and which reverses its polarity every
one (1) horizontal scanning period (1H). Further, since it is
assumed in FIG. 16 that a uniform picture is displayed, the
amplitude of the source signal S is constant.

[0240] Regarding the CS signals CS1 to CSS5 in the second
frame, the CS signals CS1 and CS3 rise after their corre-
sponding gate signals G1 and G3 fall, respectively, and the CS
signals CS2 and CS4 fall after their corresponding gate sig-
nals G2 and G4 fall, respectively.

[0241] As described above, in the first frame in which the
three-line reversal driving is carried out, an electric potential
ofa CS signal at a point in time where a gate signal falls varies
every three rows according to the polarity of the source signal
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S. Therefore, since the electric potentials Vpix1 to Vpix5 of
the pixel electrodes 14 are all properly shifted by the CS
signals CS1 to CSS5, respectively, inputting of source signals
5 of the same gray scale causes the positive and negative
electric potential differences between the electric potential of
the counter electrode and the shifted electric potential of each
of the pixel electrodes 14 to be equal to each other. That is, in
the first frame, a source signal of a negative polarity is written
into pixels corresponding to first three adjacent rows in the
same column of pixels and a source signal of a positive
polarity is written into pixels corresponding to second three
adjacent rows that are next to the first three adjacent rows in
the same column of pixels; the electric potentials of the CS
signals corresponding to the first three adjacent rows are not
polarity-reversed during the writing into the pixels corre-
sponding to the first three adjacent rows, are polarity-reversed
in a negative direction after the writing, and are not polarity-
reversed until the next writing; and the electric potentials of
the CS signals corresponding to the second three adjacent
rows are not polarity-reversed during the writing into the
pixels corresponding to the second three adjacent rows, are
polarity-reversed in a positive direction after the writing, and
are not polarity-reversed until the next writing. This achieves
the three-line reversal driving in the CC driving. Further,
according to the above configuration, it is possible to properly
shift the electric potentials Vpix1 to Vpix5 of the pixel elec-
trodes 14 by the respective CS signals CS1 to CS5. This
makes it also possible to eliminate transverse stripes that
appear every three rows in the start frame of a display picture.

[0242] Further, in the second frame in which the one-line
reversal driving is carried out, an electric potential of a CS
signal at a point in time where a gate signal falls varies every
adjacent rows according to the polarity of the source signal S.
Therefore, since the electric potentials Vpix1 to Vpix5 of the
pixel electrodes 14 are all properly shifted by the respective
CS signals CS1 to CS5, inputting of source signals S of the
same gray scale causes the positive and negative electric
potential differences between the electric potential of the
counter electrode and the shifted electric potential of each of
the pixel electrodes 14 to be equal to each other. That is, in the
second frame, a source signal of a positive polarity is written
into the odd-numbered pixels in the same column of pixels
and a source signal of a negative polarity is written into the
even-numbered pixels in the same column of pixels; the elec-
tric potentials of the CS signals corresponding to the odd-
numbered pixels are not polarity-reversed during the writing
into the odd-numbered pixels, are polarity-reversed in a posi-
tive direction after the writing, and are not polarity-reversed
until the next writing; and the electric potentials of the CS
signals corresponding to the even-numbered pixels are not
polarity-reversed during the writing into the even-numbered
pixels, are polarity-reversed in a negative direction after the
writing, and are not polarity-reversed until the next writing.
This achieves the one-line reversal driving in the CC driving.
Further, according to the above configuration, even when the
three-line reversal driving is switched to the one-line reversal
driving, it is possible to properly shift the electric potentials
Vpix1to Vpix5 of the pixel electrodes 14 by the respective CS
signals CS1 to CS7 in the frame immediately after the switch-
ing (in this example, this frame is the second frame). This
makes it possible to prevent eliminate the appearance of
transverse stripes shown in FIG. 22.
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[0243] The following description discusses, with reference
to FIGS. 16 and 17, how the liquid crystal display device 1 of
Example 5 operates. FIG. 17 illustrates waveforms of various
signals inputted to and outputted from the CS bus line driving
circuit 40 of the liquid crystal display device 1 of Example 5.
Note here that the waveforms shown in FIG. 17 are those
obtained in a case where the three-line reversal driving is
carried out in the first frame and the one-line reversal driving
is carried out in the second frame. That is, the selection signal
SEL is set to a high level in the first frame and is set to a low
level in the second frame. In the rows in which the MUX
circuits are provided, the polarity signal CMIB is inputted to
a D latch circuit when the selection signal SEL is at a high
level (three-line reversal driving) and the polarity signal CMI
is inputted to the D latch circuit when the selection signal SEL
is at a low level (one-line reversal driving). In the following,
for convenience of description, the CS circuits 42 and 43
corresponding to the respective second and third rows are
taken as an example.

[0244] First, the following describes changes in waveforms
of various signals in the second row. In the initial state, the D
latch circuit 42a of the CS circuit 42 receives the polarity
signal CMI via its terminal D and receives the reset signal
RESET via its reset terminal CL. The reset signal RESET
causes the electric potential of the CS signal CS2 that the D
latch circuit 42a outputs via its output terminal Q to be
retained at a low level.

[0245] After that, the shift register output SRO2 corre-
sponding to the gate signal G2 supplied to the gate line 12 in
the second row is outputted from the shift register circuit SR2,
and is inputted to one input terminal of the OR circuit 425 of
the CS circuit42. Then, a change (from low to high) in electric
potential of the shift register output SRO2 in the signal M2 is
inputted to the clock terminal CK. Upon receiving the change
(from low to high) in electric potential of the shift register
output SRO2 in the signal M2 via its clock terminal CK, the
D latch circuit 42a transfers an input state of the polarity
signal. CMIB (CMI2 in FIG. 15) that it received via its ter-
minal D at the point in time, i.e., transfers a high level. That is,
the electric potential of the CS signal CS2 is switched from a
low level to a high level at a time when there is a change (from
low to high) in electric potential of the shift register output
SRO2. The D latch circuit 42a outputs the high level until
there is a change (from high to low) in the electric potential of
the shift register output SRO2 in the signal M2 inputted to the
clock terminal CK (i.e., during a period of time in which the
signal M2 is at a high level). Next, upon receiving a change
(from high to low) in electric potential of the shift register
output SRO2 in the signal M2 via its clock terminal CK, the
D latch circuit 42a latches an input state of the polarity signal
CMI2 that it received at the point in time, i.e., latches a high
level. After that, the D latch circuit 42a retains the high level
until the signal M2 is raised to a high level.

[0246] Subsequently. the shift register output SRO3 that
has been shifted to the third row in the gate line driving circuit
30 is supplied to the other input terminal of the OR circuit
42b. Note that the shift register output SRO3 is supplied also
to one input terminal of the OR circuit 435 of the CS circuit
43.

[0247] The D latch circuit 42a receives a change (from low
to high) in electric potential of the shift register output SRO3
in the signal M2 via its clock terminal CK, and transfers an
input state of the polarity signal CM12 that it received via its
terminal D at the point in time, i.e., transfers a low level. That
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is, the electric potential of the CS signal CS2 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO3. The D latch circuit 42a outputs the low level
until there is a change (from high to low) in electric potential
of the shift register output SRO3 in the signal M2 inputted to
the clock terminal CK (i.e., during a period of time in which
the signal M2 is at a high level). Next, upon receiving a
change (from high to low) in electric potential of the shift
register output SRO3 in the signal M2 via its clock terminal
CK, the D latch circuit 42q latches an input state of the
polarity signal CMI2 that it received at the point in time, i.e.,
latches a low level. After that, the D latch circuit 42q retains
the low level until the signal M2 is raised to a high level in the
second frame.

[0248] In the second frame, the shift register output SRO2
is outputted from the shift register circuit SR2 and inputted to
one input terminal of the OR circuit 4256 of the CS circuit 42.
Then, a change (from low to high) in electric potential of the
shift register output SRO2 in the signal M2 is inputted to the
clock terminal CK. Upon receiving the change (from low to
high) in electric potential of the shift register output SRO2 in
the signal M2 via its clock terminal CK, the D latch circuit
42atransfers an input state of the polarity signal CMI2 (CMI)
that it received via its terminal D at the point in time, i.e.,
transfers a high level. That is, the electric potential of the CS
signal CS2 is switched from a low level to a high level at a
time when there is a change (from low to high) in electric
potential of the shift register output SRO2. The D latch circuit
42a outputs the high level until there is a change (from high to
low) in electric potential of the shift register output SRO2 in
the signal M2 inputted to the clock terminal CK (i.e., during
a period of time in which the signal M2 is at a high level).
Next, upon receiving a change (from high to low) in electric
potential of the shift register output SRO2 in the signal M2 via
its clock terminal CK, the D latch circuit 42a latches an input
state of the polarity signal CM12 that it received at the point in
time, i.e., latches a high level. After that, the D latch circuit
42aretains the high level until the signal M2 is raised to a high
level.

[0249] Subsequently, the shift register output SRO3 that
has been shifted to the third row in the gate line driving circuit
30 is supplied to the other input terminal of the OR circuit
42b. The shift register output SRO3 is supplied also to one
input terminal of the OR circuit 435 of the CS circuit 43.

[0250] The D latch circuit 42a receives a change (from low
to high) in electric potential of the shift register output SRO3
in the signal M2 via its clock terminal CK, and transfers an
input state of the polarity signal CM12 that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS2 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO3. The D latch circuit 42a outputs the low level
until there is a change (from high to low) in electric potential
of the shift register output SRO3 in the signal M2 inputted to
the clock terminal CK (i.e., during a period of time in which
the signal M2 is at a high level). Next, upon receiving a
change (from high to low) in electric potential of the shift
register output SRO3 in the signal M2 via its clock terminal
CK, the D latch circuit 42q latches an input state of the
polarity signal CMI2 that it received at the point in time, i.e.,
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latches a low level. After that, the D latch circuit 42a retains
the low level until the signal M2 is raised to a high level in the
third frame.

[0251] Next, the following describes changes in waveforms
of various signals in the third row. In the initial state, the D
latch circuit 43a of the CS circuit 43 receives the polarity
signal CMI via its terminal D and receives the reset signal
RESET via its reset terminal CL. The reset signal RESET
causes the electric potential of the CS signal CS3 that the D
latch circuit 43a outputs via its output terminal Q to be
retained at a low level.

[0252] After that, the shift register output SRO3 corre-
sponding to the gate signal G3 supplied to the gate line 12 in
the third row is outputted from the shift register circuit SR3,
and is inputted to one input terminal of the OR circuit 435 of
the CS circuit43. Then, a change (from low to high) in electric
potential of the shift register output SRO3 in the signal M3 is
inputted to the clock terminal CK. Upon receiving the change
(from low to high) in electric potential of the shift register
output SRO3 in the signal M3 via its clock terminal CK, the
D latch circuit 43a transfers an input state of the polarity
signal CMI (CMI3 in FIG. 15) that it received via its data
terminal D at the point in time, i.e., transfers a high level. That
is, the electric potential of the CS signal CS3 is switched from
a low level to a high level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO3. Then, the D latch circuit 43a outputs the high
level until there is a change (from high to low) in electric
potential of the shift register output SRO3 in the signal M3
inputted to the clock terminal CK (i.e., during a period of time
in which the signal M3 is at a high level). Then, upon receiv-
ing a change (from high to low) in electric potential of the
shift register output SRO3 in the signal M3 via its clock
terminal CK, the D latch circuit 43« latches an input state of
the polarity signal CMI3 that it received at the point in time,
i.e., latches a high level. After that, the D latch circuit 43a
retains the high level until the signal M3 is raised to a high
level.

[0253] Subsequently, the shift register output SRO4 that
has been shifted to the fourth row in the gate line driving
circuit 30 is supplied to the other input terminal of the OR
circuit 435. The shift register output SRO4 is supplied also to
one input terminal of the OR circuit 445 of the CS circuit 44.

[0254] The D latch circuit 43a receives a change (from low
to high) in electric potential of the shift register output SRO4
in the signal M3 via its clock terminal CK, and transfers an
input state of the polarity signal CMI3 that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS3 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO4. The D latch circuit 43a outputs the low level
until the next time when there is a change (from high to low)
in electric potential of the shift register output SRO4 in the
signal M3 inputted to the clock terminal CK (i.e., during a
period of time in which the signal M3 is at a high level). Next,
upon receiving a change (from high to low) in electric poten-
tial of the shift register output SRO4 in the signal M3 via its
clock terminal CK, the D latch circuit 43a latches an input
state of the polarity signal CMI3 that it received at the point in
time, 1.€., latches alow level. After that, the D latch circuit 43a
retains the low level until the signal M3 is raised to a high
level in the second frame.
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[0255] 1In the second frame, the shift register output SRO3
1s outputted from the shift register circuit SR3 and inputted to
one input terminal of the OR circuit 435 of the CS circuit 43.
Then, a change (from low to high) in electric potential of the
shift register output SRO3 in the signal M3 is inputted to the
clock terminal CK. Upon receiving the change (from low to
high) in electric potential of the shift register output SRO3 in
the signal M3 via its clock terminal CK, the D latch circuit
43atransfers an input state of the polarity signal CMI3 (CMI)
that it received via its terminal D at the point in time, i.e.,
transfers a low level. After the D latch circuit 43¢ transfers the
input state (low level) of the polarity signal CMI3 that it
received via its data terminal D during a period of time in
which the shift register output SRO3 in the signal M3 is at a
high level, the D latch circuit 43a latches an input state (low
level) of the polarity signal CMI3 at a point in time where it
received a change (from high to low) in electric potential of
the shift register output SRO3. Then, the D latch circuit 43a
retains the low level until the signal M3 is raised to a high
level.

[0256] Subsequently, the shift register output SRO4 that
has been shifted to the fourth row in the gate line driving
circuit 30 is supplied to the other input terminal of the OR
circuit 435. The shift register output SRO4 is supplied also to
one input terminal of the OR circuit 445 of the CS circuit 44.

[0257] The D latch circuit 43a receives a change (from low
to high) in electric potential of the shift register output SRO4
via its clock terminal CK, and transfers an input state of the
polarity signal CMI3 that it received via its terminal D at the
point in time, i.e., transfers a high level. That is, the electric
potential of the CS signal CS3 is switched from a low level to
ahigh level atatime when there is a change (from low to high)
in electric potential of the shift register output SRO4. The D
latch circuit 43a outputs the high level until there is a change
(from high to low) in electric potential of the shift register
output SRO4 inputted to the clock terminal CK (i.e., during a
period of time in which the signal M3 is at a high level). Next,
upon receiving a change (from high to low) in electric poten-
tial of the shift register output SRO3 via its clock terminal
CK, the D latch circuit 43a latches an input state of the
polarity signal CMI3 that it received at the point in time, i.e.,
latches a high level. After that, the D latch circuit 434 retains
the high level until the signal M3 is raised to a high level in the
third frame.

[0258] Note that, in the fourth row, the polarity signal CMI
is latched (i) in accordance with the shift register outputs
SRO4 and SROS in the first frame and (ii) in accordance with
the shift register outputs SRO4 and SRO5 in the second
frame, thereby aCS signal CS4 shown in F1G. 17 is outputted.

[0259] As described above, in each first frame, each of the
CS circuits 41, 42, 43, . . ., and 4» corresponding to the
respective rows makes it possible, in the three-line reversal
driving, to switch the electric potential of a CS signal at a
point in time where a gate signal in a corresponding row falls
(at a point in time where a TFT13 is switched from on to off)
between high and low levels after the gate signal in this row
falls. Further, in each second frame, each of the CS circuits
41,42, 43, ..., and 4n corresponding to the respective rows
makes it possible, in the one-line reversal driving, to switch
the electric potential of the CS signal at a point in time where
a gate signal in a corresponding row falls (at a point in time
where a TFT13 is switched from on to off) between high and
low levels after the gate signal in this row falls.
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[0260] Accordingly, in both three-line reversal driving
mode and one-line reversal driving mode, it is possible to
cause the CS bus line driving circuit 40 to operate appropri-
ately. Therefore, it is possible to prevent occurrence of a
transverse stripe in the first frame, and to prevent occurrence
of a transverse stripe in the frame (in this example, the second
frame) that comes first after the three-line reversal driving is
switched to the one-line reversal driving.

Example 6

[0261] FIG. 19 is a timing chart illustrating waveforms of
various signals in a liquid crystal display device 1, in which
three-line (3H) reversal driving is switched to two-line (2H)
reversal driving, FIG. 18 is a view illustrating a configuration
of a gate line driving circuit 30 and a CS bus line driving
circuit 40 which are for achieving the above operation.
[0262] According to the liquid crystal display device 1 of
Example 6, MUX circuits 4nc are provided regularly in for
example the third row, fifth row, sixth row, seventh row, eighth
row, tenth row, and so on. The polarity signal CMI reverses its
polarity every two horizontal scanning periods. Further, each
OR circuit 4nb receives an output signal SROn from a shift
register circuit SRn in the nth row and an output signal
SROn+2 from a shift register circuit SRn+2 in the (n+2)th
TOW.

[0263] The selection signal SEL is a switching signal for
switching between the three-line reversal driving and the
two-line reversal driving. Note here that the three-line rever-
sal driving is carried out when the selection signal SEL is ata
high level and the two-line reversal driving is carried out
when the selection signal SEL is at a low level.

[0264] As illustrated in FIG. 19, in an initial state, the CS
signals CS1 to CS7 are all fixed at one electric potential (in
FIG. 19, at a low level). In the first frame, the CS signal CS1
in the first row is at a high level at a point in time where its
corresponding gate signal G1 falls, the CS signal CS2 in the
second row is at a high level at a point in time where its
corresponding gate signal G2 falls, and the CS signal CS3 in
the third row is at a high level at a point in time where its
corresponding gate signal G3 falls. On the other hand, the CS
signal SC4 in the fourth row is at a low level at a point in time
where its corresponding gate signal G4 falls, and the CS
signal CS5 1in the fifth row is at a low level at a point in time
where its corresponding gate signal G5 falls. The CS signal
CS6 in the sixth row is at a low level at a point in time where
its corresponding gate signal G6 falls. The CS signal CS7 in
the seventh row is at a high level at a point in time where its
corresponding gate signal G7 falls.

[0265] The source signal S in the first frame is a signal
which has amplitude corresponding to a gray scale repre-
sented by a video signal and which reverses its polarity every
three horizontal scanning periods (3H). Further, since it is
assumed in FIG. 19 that a uniform picture is displayed, the
amplitude of the source signal S is constant. Meanwhile, the
gate signals G1 to G7 serve as gate-on electric potentials
during the respective first to seventh 1H periods in an active
period (effective scanning period) of each frame, and serve as
gate-off electric potentials during the other periods.

[0266] TheCS signals CS1 to CS7 switch between highand
low electric potential levels after their corresponding gate
signals G1 to G7 fall. Specifically, in the first frame, the CS
signals CS1, CS2 and CS3 fall after their corresponding gate
signals G1, G2 and G3 fall, respectively, and the CS signals
CS4, CS5 and CS6 rise after their corresponding gate signals
G4, G5 and G6 fall, respectively.
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[0267] In the second frame, the CS signal CS1 in the first
row is ata low level at a point in time where its corresponding
gate signal G1 (corresponding to an output SRO1 from a
corresponding shift register circuit SR1) falls, the CS signal
CS2 in the second row is at a low level at a point in time where
its corresponding gate signal G2 falls, the CS signal CS3 in
the third row is at a high level at a point in time where its
corresponding gate signal G3 falls, the CS signal CS4 in the
fourth row is at a high level at a point in time where its
corresponding gate signal G4 falls, and the CS signal CS5 in
the fifth row is at a low level at a point in time where its
corresponding gate signal G5 falls.

[0268] TheCS signals CS1to CS7 switch between high and
low electric potential levels after their corresponding gate
signals G1 to G7 fall. Specifically, in the first frame, the CS
signals CS1 and CS2 rise after their corresponding gate sig-
nals G1 and G2 fall, respectively, and the CS signals CS3 and
CS4 fall after their corresponding gate signals G3 and G4 fall,
respectively.

[0269] As described above, in the first frame in which the
three-line reversal driving is carried out, an electric potential
ofa CS signal at a point in time where a gate signal falls varies
every three rows according to the polarity of the source signal
S. Therefore, since the electric potentials Vpix1 to Vpix7 of
the pixel electrodes 14 are all properly shifted by the CS
signals CS1 to CS7, respectively, inputting of source signals
S of the same gray scale causes the positive and negative
electric potential differences between the electric potential of
the counter electrode and the shifted electric potential of each
of the pixel electrodes 14 to be equal to each other. That is, in
the first frame, a source signal of a negative polarity is written
into pixels corresponding to first three adjacent rows in the
same column of pixels and a source signal of a positive
polarity is written into pixels corresponding to second three
adjacent rows that are next to the first three adjacent rows in
the same column of pixels; the electric potentials of the CS
signals corresponding to the first three adjacent rows are not
polarity-reversed during the writing into the pixels corre-
sponding to the first three adjacent rows, are polarity-reversed
in a negative direction after the writing, and are not polarity-
reversed until the next writing; and the electric potentials of
the CS signals corresponding to the second three adjacent
rows are not polarity-reversed during the writing into the
pixels corresponding to the second three adjacent rows, are
polarity-reversed in a positive direction after the writing, and
are not polarity-reversed until the next wiring. This achieves
the three-line reversal driving in the CC driving. Further,
according to the above configuration, it is possible to properly
shift the electric potentials Vpix1 to Vpix7 of the pixel elec-
trodes 14 by the respective CS signals CS1 to CS7. This
makes it possible also to eliminate transverse stripes that
appear every three rows in the start frame of a display picture.

[0270] Further, in the second frame in which the two-line
reversal driving is carried out, an electric potential of a CS
signal at a point in time where a gate signal falls varies every
two rows according to the polarity of the source signal S.
Therefore, since the electric potentials Vpix1 to Vpix7 of the
pixel electrodes 14 are all properly shifted by the respective
CS signals CS1 to CS7, inputting of source signals S of the
same gray scale causes the positive and negative electric
potential differences between the electric potential of the
counter electrode and the shifted electric potential of each of
the pixel electrodes 14 to be equal to each other. That is, in the
second frame, a source signal of a negative polarity is written
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into pixels corresponding to first two adjacent rows in the
same column of pixels and a source signal of a positive
polarity is written into pixels corresponding to second two
adjacent rows that are next to the first two adjacent rows in the
same column of pixels; the electric potentials of the CS signal
corresponding to the first two adjacent rows are not polarity-
reversed during the wiring into the respective pixels corre-
sponding to the first two adjacent rows, are polarity-reversed
in a positive direction after the writing, and are not polarity-
reversed until the next writing; and the electric potentials of
the CS signals corresponding to the second two adjacent rows
are not polarity-reversed during the writing into the pixels
corresponding to the second two adjacent rows, are polarity-
reversed in a negative direction after the writing, and are not
polarity-reversed until the next writing. This achieves the
two-line reversal driving in the CC driving.

[0271] Further, according to the above configuration, even
when the three-line reversal driving is switched to the two-
line reversal driving, it is possible to properly shift the electric
potentials Vpix1 to Vpix7 of the pixel electrodes 14 by the
respective CS signals CS1 to CS7 in the frame immediately
after the switching (in this example, this frame is the second
frame). This makes it possible to eliminate the appearance of
transverse stripes shown in FIG. 22.

[0272] The following description discusses, with reference
to FIGS. 19 and 20, how the liquid crystal display device 1 of
Example 6 operates. FIG. 20 illustrates waveforms of various
signals inputted to and outputted from the CS bus line driving
circuit 40 of the liquid crystal display device 1 of Example 6.
In the following, for convenience of description, the CS cir-
cuits 42 and 43 corresponding to the second and third rows,
respectively, are taken as an example.

[0273] First, the following describes changes in waveforms
of various signals in the second row. In an initial state, the D
latch circuit 42a of the CS circuit 42 receives the polarity
signal CMI via its terminal D and receives the reset signal
RESET via its reset terminal CL. The reset signal RESET
causes the electric potential of the CS signal CS2 that the D
latch circuit 42a outputs via its output terminal Q to be
retained at a low level.

[0274] After that, the shift register output SRO2 corre-
sponding to the gate signal G2 supplied to the gate line 12 in
the second row is outputted from the shift register circuit SR2,
and is inputted to one input terminal of the OR circuit 426 of
the CS circuit42. Then, a change (from low to high) in electric
potential of the shift register output SRO2 in the signal M2 is
inputted to the clock terminal CK. Upon receiving the change
(from low to high) in electric potential of the shift register
output SRO2 in the signal M2 via its clock terminal CK, the
D latch circuit 42a transfers an input state of the polarity
signal CMI (CMI2 in FIG. 18) that it received via its terminal
D at the point in time, i.e., transfers a high level. That is, the
electric potential of the CS signal CS2 is switched from a low
level to a high level at a time when there is a change (from low
to high) in electric potential of the shift register output SRO2.
The D latch circuit 42a outputs the high level until there is a
change (from high to low) in electric potential of the shift
register output SRO2 in the signal M2 inputted to the clock
terminal CK (i.e., during a period of time in which the signal
M2 is at a high level). Next, upon receiving a change (from
high to low) in electric potential of the shift register output
SRO2 in the signal M2 via its clock terminal CK, the D latch
circuit 424 latches an input state of the polarity signal CMI2
that it received at the point in time, i.e., latches a high level.
After that, the D latch circuit 424 retains the high level until
the signal M2 is raised to a high level.
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[0275] Subsequently, the shift register output SRO4 that
has been shifted to the fourth row in the gate line driving
circuit 30 is supplied to the other input terminal of the OR
circuit 425. The shift register output SRO4 is supplied also to
one input terminal of the OR circuit 445 of the CS circuit 44.
[0276] The D latch circuit 42a receives a change (from low
to high) in electric potential of the shift register output SRO4
in the signal M2 via its clock terminal CK, and transfers an
input state of the polarity signal CM1I2 that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS2 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SRO4. The D latch circuit 42a outputs the low level
until there is a change (from high to low) in electric potential
of the shift register output SRO4 in the signal M2 inputted to
the clock terminal CK (i.e., during a period of time in which
the signal M2 is at a high level). Next, upon receiving a
change (from high to low) in electric potential of the shift
register output SRO4 in the signal M2 via its clock terminal
CK, the D latch circuit 42q latches an input state of the
polarity signal CMI2 that it received at the point in time, i.e.,
latches a low level. After that, the D latch circuit 42q retains
the low level until the signal M2 is raised to a high level in the
second frame.

[0277] In the second frame, the shift register output SRO2
1s outputted from the shift register circuit SR2 and inputted to
one input terminal of the OR circuit 425 of the CS circuit 42.
Then, a change (from low to high) in electric potential of the
shift register output SRO2 in the signal M2 is inputted to the
clock terminal CK. Upon receiving the change (from low to
high) in electric potential of the shift register output SRO2 in
the signal M2 via its clock terminal CK, the D latch circuit
42atransfers an input state of the polarity signal CM12 (CMI)
that it received via its terminal D at the point in time, i.e.,
transfers a low level. After the D latch circuit 42a transfers the
input state (low level) of the polarity signal CMI2 that it
received via its data terminal D during a period of time in
which the shift register output SRO2 in the signal M2 is at a
high level, the D latch circuit 424 latches an input state (low
level) of the polarity signal CMI2 at a point in time where it
received a change (from high to low) in electric potential of
the shift register output SRO2. Then, the D latch circuit 42a
retains the low level until the next time when the signal M2 is
raised to a high level.

[0278] Subsequently, the shift register output SRO4 that
has been shifted to the fourth row in the gate line driving
circuit 30 is supplied to the other input terminal of the OR
circuit 425. The shift register output SRO4 is supplied also to
one input terminal of the OR circuit 445 of the CS circuit 44.
[0279] The D latch circuit 42a receives a change (from low
to high) in electric potential of the shift register output SRO4
via its clock terminal CK, and transfers an input state of the
polarity signal CMI2 that it received via its terminal D at the
point in time, i.e., transfers a high level. That is, the electric
potential of the CS signal CS2 is switched from a low level to
ahigh level ata time when there is a change (from low to high)
in electric potential of the shift register output SRO4. The D
latch circuit 42a outputs the high level until there is a change
(from high to low) in electric potential of the shift register
output SRO4 inputted to the clock terminal CK (i.e., during a
period of time in which the signal M2 is at a high level). Next,
upon receiving a change (from high to low) in electric poten-
tial of the shift register output SRO2 via its clock terminal
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CK, the D latch circuit 42a latches an input state of the
polarity signal CMI2 that it received at the point in time, i.e.,
latches a high level. After that, the D latch circuit 424 retains
the high level until the signal M2 is raised to a high level in the
third frame.

[0280] Next, the following describes changes in waveforms
of various signals in the third row. In an initial state, the D
latch circuit 43a of the CS circuit 43 receives the polarity
signal CMI via its data terminal D and receives the reset signal
RESET via its reset terminal CL. The reset signal RESET
causes the electric potential of the CS signal CS3 that the D
latch circuit 43a outputs via its output terminal Q to be
retained at a low level.

[0281] After that, the shift register output SRO3 corre-
sponding to the gate signal G3 supplied to the gate line 12 in
the third row is outputted from the shift register circuit SR3,
and is inputted to one input terminal of the OR circuit 435 of
the CS circuit43. Then, a change (from low to high) in electric
potential of the shift register output SRO3 in the signal M3 is
inputted to the clock terminal CK. Upon receiving the change
(from low to high) in electric potential of the shift register
output SRO3 in the signal M3 via its clock terminal CK, the
D latch circuit 43a transfers an input state of the polarity
signal CMIB (CMI3 in FIG. 18) that it received via its data
terminal D at the point in time, i.e., transfers a high level.
Then, the D latch circuit 43a outputs the high level until the
next time when there is a change (from high to low) in electric
potential of the shift register output SRO3 in the signal M3
inputted to the clock terminal CK (i.e., during a period of time
in which the signal M3 is at a high level). Then, upon receiv-
ing a change (from high to low) in electric potential of the
shift register output SRO3 in the signal M3 via its clock
terminal CK, the D latch circuit 43a latches an input state of
the polarity signal CMI3 that it received at the point in time,
i.e., latches a high level. After that, the D latch circuit 43a
retains the high level until the signal M3 is raised to a high
level.

[0282] Subsequently, the shift register output SROS that
has been shifted to the fifth row in the gate line driving circuit
30 is supplied to the other input terminal of the OR circuit
43b. The shift register output SRO5 is supplied also to one
input terminal of the OR circuit 456 of the CS circuit 45.

[0283] The D latch circuit 43a receives a change (from low
to high) in electric potential of the shift register output SRO5
in the signal M3 via its clock terminal CK, and transfers an
input state of the polarity signal CMI3 that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS3 is switched from
a high level to a low level at a time when there is a change
(from low to high) in electric potential of the shift register
output SROS5. The D latch circuit 43a outputs the low level
until the next time when there is a change (from high to low)
in electric potential of the shift register output SROS5 in the
signal M3 inputted to the clock terminal CK (i.e., during a
period of time in which the signal M3 is at a high level). Next,
upon receiving a change (from high to low) in electric poten-
tial of the shift register output SROS in the signal M3 via its
clock terminal CK, the D latch circuit 43a latches an input
state of the polarity signal CMI3 that it received at the point in
time, 1.€., latches alow level. After that, the D latch circuit 43a
retains the low level until the signal M3 is raised to a high
level in the second frame.
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[0284] 1In the second frame, the shift register output SRO3
is outputted from the shift register circuit SR3 and inputted to
one input terminal of the OR circuit 435 of the CS circuit 43.
Then, a change (from low to high) in electric potential of the
shift register output SRO3 in the signal M3 is inputted to the
clock terminal CK. Upon receiving the change (from low to
high) in electric potential of the shift register output SRO3 in
the signal M3 via its clock terminal CK, the D latch circuit
43atransfers an input state of the polarity signal CMI3 (CMI)
that it received via its terminal D at the point in time, i.e.,
transfers a high level. That is, the electric potential of the CS
signal CS3 is switched from, a low level to a high level at a
time when there is a change (from low to high) in electric
potential of the shift register output SRO3. The D latch circuit
43a outputs the high level until there is a change (from high to
low) in electric potential of the shift register output SRO3 in
the signal M3 inputted to the clock terminal CK (i.e., during
a period of time in which the signal M3 is at a high level).
Next, upon receiving a change (from high to low) in electric
potential of the shift register output SRO3 in the signal M3 via
its clock terminal CK, the D latch circuit 43a latches an input
state of the polarity signal CM13 that it received at the point in
time, 1.e., latches a high level. After that, the D latch circuit
43aretains the high level until the signal M3 is raised to a high
level.

[0285] Subsequently, the shift register output SRO5 that
has been shifted to the fifth row in the gate line driving circuit
30 is supplied to the other input terminal of the OR circuit
43b. The shift register output SROS5 is supplied also to one
input terminal of the OR circuit 455 of the CS circuit 45.
[0286] The D latch circuit 43a receives a change (from low
to high) in electric potential of the shift register output SRO5
in the signal M3 via its clock terminal CK, and transfers an
input state of the polarity signal CMI3 that it received via its
terminal D at the point in time, i.e., transfers a low level. That
is, the electric potential of the CS signal CS3 is switched from
a high level to a low level at a time when there is a change
SROS5 (from low to high) in electric potential of the shift
register output. The D latch circuit 43a outputs the low level
until there is a change (from high to low) in electric potential
of the shift register output SROS in the signal M3 inputted to
the clock terminal CK (i.e., during a period of time in which
the signal M3 is at a high level). Next, upon receiving a
change (from high to low) in electric potential of the shift
register output SROS in the signal M3 via its clock terminal
CK, the D latch circuit 43a latches an input state of the
polarity signal CMI3 that it received at the point in time, i.e.,
latches a low level. After that, the D latch circuit 43a retains
the low level until the signal M3 is raised to a high level in the
third frame.

[0287] Note that, in the fourth row, the polarity signal CMI
is latched (i) in accordance with the shift register outputs
SR04 and SRO6 in the first frame and (i1) in accordance with
the shift register outputs SRO4 and SRO6 in the second
frame, thereby a CS signal CS4 shown in FIG. 20 is outputted.
In the fifth row, (a) the polarity signal CMIB is latched in
accordance with the shift register outputs SRO5 and SRO7 in
the first frame and (b) the polarity signal CMI is latched in
accordance with the shift register outputs SRO5 and SRO7 in
the second frame, thereby a CS signal CS5 shown in FIG. 20
is outputted.

[0288] As described above, in each first frame, each of the
CS circuits 41, 42, 43, . . ., and 4» corresponding to the
respective rows makes it possible, in the three-line reversal
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driving, to switch the electric potential of a CS signal at a
point in time where a gate signal in a corresponding row falls
(at a point in time where a TFT13 is switched from on to off)
between high and low levels after the gate signal in this row
falls. Further, in each second frame, each of the CS circuits
41, 42,43, ..., and 4n corresponding to the respective rows
makes it possible, in the two-line reversal driving, to switch
the electric potential of a CS signal at a point in time where a
gate signal in a corresponding row falls (at a point in time
where a TFT13 is switched from on to off) between high and
low levels after the gate signal in this row falls.

[0289] That is, in the first frame in which the three-line
reversal driving is carried out, (i) a CS signal CSn supplied to
the CS bus line 15 in the nth row is generated by latching an
electric potential level of the polarity sighal CMI or CMIB at
a point in time where the gate signal Gn in the nth row rises
and an electric potential level of the polarity signal CMI or
CMIB at a point in time where the gate signal G(n+2) in the
(n+2)th row rises and (ii) a CS signal CSn+1 supplied to the
CS bus line 15 in the (n+1)th row is generated by latching an
electric potential level of the polarity signal CMI or CMIB at
a point in time where the gate signal G(n+1) in the (n+1)th
row rises and an electric potential level of the polarity signal
CMI or CMIB at a point in time where the gate signal G(n+3)
in the (n+3)th row rises.

[0290] Further, in the second frame in which the two-line
reversal driving is carried out, (i) a CS signal CSn supplied to
the CS bus line 15 in the nth row is generated by latching an
electric potential level of the polarity signal CMI at a point in
time where the gate signal Gn in the nth row rises and an
electric potential level of the polarity signal GMI at a point in
time where the gate signal G(n+2) in the (n+2)th row rises and
(i1) a CS signal CSn+1 supplied to the CS bus line 15 in the
(n+1)th row is generated by latching an electric potential level
of the polarity signal CMI at a point in time where the gate
signal G(n+1) in the (n+1)th row rises and an electric poten-
tial level of the polarity signal CMI at a point in time where
the gate signal G(n+3) in the (n+3)th row rises.

[0291] Accordingly, in both three-line reversal driving
mode and two-line reversal driving mode, it is possible to
cause the CS bus line driving circuit 40 to operate appropri-
ately. Therefore, it is possible to prevent occurrence of a
transverse stripe in the first frame, and to prevent occurrence
of a transverse stripe in the frame (in this example, the second
frame) that comes first after the three-line reversal driving is
switched to the two-line reversal driving.

[0292] FIG. 21 illustrates a liquid crystal display device,
which is the same as that shown in FIG. 3 except that it has a
function of switching between scanning directions. Accord-
ing to the liquid crystal display device shown in FIG. 21,
up-and-down switching circuits UDSW are provided in such
away as to correspond to each row. Each of the up-and-down
switching circuits UDSW receives an UD signal and an UDB
signal (logically inverted version of the UD signal) which are
supplied from the control circuit 60 (refer to FIG. 1). Specifi-
cally, up-and-down switching circuits UDSW in the nth row
receive a shift register output SRBOn-1 in the (n-1)th row
and a shift register output SRBOn+1 in the (n+1)th row, and
select one of these outputs in accordance with the UD signal
and the UDB signal supplied from the control circuit 60. For
example, when the UD signal is at a high level (UDB signal is
atalow level), the up-and-down switching circuits UDSW in
the nth row select the shift register output SRBOn-1 in the
(n-1)th row, thereby choosing a downward scanning direc-
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tion (i.e., the (n-1)th row—the nth row—=sthe (n+1)th row).
When the UD signal is at a low level (UDB signal is at a high
level), the up-and-down switching circuits UDSW in the nth
row select the shift register output SRBOn+1 in the (n+1)th
row, thereby choosing an upward scanning direction (that is,
the (n+1)th row—the nth row—sthe (n-1)th row). This makes
it possible to achieve a two-scanning-direction display driv-
ing circuit.

[0293] The gate line driving circuit 30 in the liquid crystal
display device in accordance with the present invention can
be configured as shown in FIG. 25. FIG. 26 is a block diagram
illustrating how a liquid crystal display device including this
gate line driving circuit 30 is configured. FIG. 27 is a block
diagram illustrating how a shift register circuit 301 constitut-
ing this gate line driving circuit 30 is configured. The shift
register circuit 301 in each stage includes a flip-flop RS-FF
and switch circuits SW1 and SW2. FIG. 28 is a circuit dia-
gram illustrating how the flip-flop RS-FF is configured.
[0294] As illustrated in FIG. 28, the flip-flop RS-FF has: a
P-channel transistor p2 and an N-channel transistor n3 which
constitute a CMOS circuit; a P-channel transistor p1 and an
N-channel transistor n1 which constitute a CMOS circuit; a
P-channel transistor p3; an N-channel transistor n2; an
N-channel transistor 4; an SB terminal; an RB terminal; an
INIT terminal; a Q terminal; and a QB terminal. In the flip-
flop RS-FF, a gate of the p2, a gate of the n3, a drain of the p1,
a drain of the n1 and the QB terminal are connected with one
another; a drain of the p2, a drain of the n3, a drain of the p3,
a gate of the pl, a gate of the nl and the Q terminal are
connected with one another; a source of the n3 is connected
with a drain of the n2; the SB terminal is connected with a gate
of the p3 and a gate of the n2; the RB terminal is connected
with a source ofthe p3, a source of the p2 and a gate of the n4;
a source of the nl and a drain of the nd are connected with
each other; the INIT terminal is connected with a source of the
n4; a source of the p1 is connected with a VDD and a source
of the n2 is connected with a VSS. Note here that the p2, n3,
p1 and n1 constitute a latch circuit LC; the p3 functions as a
set transistor ST; and the n2 and n4 each function as a latch
release transistor LRT.

[0295] FIG. 29 is a timing chart illustrating how the flip-
flop RS-FF operates. For example, at t1 in FIG. 29, Vdd from
the RB terminal is supplied to the Q terminal, whereby the nl
is switched ON and INIT (Low) is supplied to the QB termi-
nal. At t2, the SB signal becomes High and the p3 is switched
OFF and the n2 is switched ON, whereby the state at t1 is
maintained. At t3, the RB signal becomes Low, whereby the
pl is switched ON and Vdd (High) is supplied to the QB
terminal.

[0296] As illustrated in FIG. 27, the QB terminal of the
flip-flop RS-FF is connected with a gate of the switch circuit
SW1 which gate is on the N-channel side, and with a gate of
the switch circuit SW2 which gate is on the P-channel side. A
conductive electrode of the switch circuit SW1 is connected
with the VDD. The other conductive electrode of the switch
circuit SW1 is connected with an OUTB terminal serving as
an output terminal in this stage and with a conductive elec-
trode of the switch circuit SW2. The other conductive elec-
trode of the switch circuit SW2 is connected with a CKB
terminal for receiving a clock signal.

[0297] According to the shift register circuit 301, while the
QB signal from the flip-flop FF is Low, the switch SW2 is
OFF and the switch circuit SW1 is ON, whereby the OUTB
signal becomes High. While the QB signal is High, the switch
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circuit SW2 is turned ON and the switch circuit SW1 is turned
OFF, whereby the CKB signal is loaded and outputted from
the OUTB terminal.

[0298] According to the shift register circuit 301, an OUTS
terminal of a current stage is connected with an SB terminal of
a next stage, and an OUTB terminal of the next stage is
connected with an RB terminal of the current stage. For
example, the OUTB terminal of the shift register circuit SRn
in the nth stage is connected with the SB terminal of the shift
register circuit SRn+1 in the (n+1)th stage, and the OUTB
terminal of the shift register circuit SRn+1 in the (n+1)th
stage is connected with the RB terminal of the shift register
circuit SRn in the nth stage. Note that the shift register circuit
SR in the first stage, i.¢., the shift register circuit SR1, receives
a GSPB signal via its SB terminal. Further, in a gate driver
GD, CKB terminals in the odd-numbered stages and CKB
terminals in the even-numbered stages are connected with
different GCK lines (lines that supplies GCK), and INIT
terminals in respective stages are connected with an identical
INIT line (line that supplies INIT signal). For example, the
CKB terminal of the shift register circuit SRn in the nth stage
is connected with a GCK2 line, the CKB terminal of the shift
register circuit SRn+1 in the (n+1)th stage is connected with
aGCK1 line, and the INIT terminal of the shift register circuit
SRn in the nth stage and the INIT terminal of the shift register
circuit SRn+1 in the (n+1)th stage are connected with an
identical INIT signal line.

[0299] A display driving circuit of a liquid crystal display
device in accordance with the present invention can be con-
figured as below.

[0300] The display driving circuit can be a display driving
circuit for driving a display panel to cause the display panel to
carry out a gray scale display corresponding to an electric
potential of a pixel electrode, the display panel having a
plurality of rows each of which has: a scanning signal line; a
switching element which is switched on/off by the scanning
signal line; the pixel electrode connected with a terminal of
the switching element; and a retention capacitor wire capaci-
tively-coupled to the pixel electrode, and which also has a
data signal line connected with the other terminal of the
switching element in the row, the display driving circuit
including a retention capacitor wire driving circuit which
supplies, after a horizontal scanning period corresponding to
each row, a retention capacitor wire signal to a retention
capacitor wire corresponding to said each row, which reten-
tion capacitor wire signal switches between high and low
electric potential levels according to a polarity of a data signal
supplied in this horizontal scanning period, the display driv-
ing circuit switching between a first mode in which a polarity
of a data signal supplied to the data signal line is reversed
every n horizontal scanning period(s) (n is an integer) and a
second mode in which a polarity of a data signal supplied to
the data signal line is reversed every m horizontal scanning
period(s) (m is an integer other than n).

[0301] Further, the display driving circuit can be config-
ured such that (i) in the first mode, the retention capacitor wire
driving circuit outputs a retention capacitor wire signal so that
the electric potential of a retention capacitor wire signal for a
corresponding row at a point in time where a switching ele-
ment in the corresponding row is switched from on to off
varies every n adjacent rows and (ii) in the second mode, the
retention capacitor wire driving circuit outputs a retention
capacitor wire signal so that the electric potential of a reten-
tion capacitor wire signal for a corresponding row at a point in
time where a switching element in the corresponding row is
switched from on to off varies every m adjacent rows.
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[0302] A display driving circuit in accordance with the
present invention is a display driving circuit for use in a
display device in which by supplying a retention capacitor
wire signal to a retention capacitor wire forming a capacitor
with a pixel electrode included in a pixel, a signal potential
written into the pixel electrode from a data signal line is
changed in a direction corresponding to a polarity of the
signal potential, said display driving circuit switching
between a first mode in which a polarity of a signal potential
supplied to the data signal line is reversed every n horizontal
scanning period(s) (n is an integer) and a second mode in
which a polarity of a signal potential supplied to the data
signal line is reversed every m horizontal scanning period(s)
(m is an integer other than n).

[0303] According to the display driving circuit, the signal
potential written into the pixel electrode is changed by the
retention capacitor wire signal in a direction corresponding to
the polarity of the signal potential. This achieves the CC
driving.

[0304] The display driving circuit is configured to switch,
in such CC driving, between (i) the first mode (n-line (nH)
reversal driving) in which the polarity of the data signal
supplied to the data signal line is reversed every n horizontal
scanning period(s) (n is an integer) and (ii) the second mode
(m-line (mH) reversal driving) in which the polarity of the
data signal supplied to the data signal line is reversed every m
horizontal scanning period(s) (m is an integer other than n).
This makes it possible to improve charging rate and to reduce
power consumption.

[0305] Meanwhile, Japanese Patent Application Publica-
tion, Tokukai, No.2005-258013 A and Japanese Patent Appli-
cation Publication, Tokukaihei, No. 7-75135 A etc. disclose a
conventional technique related to a 3-D display device
employing a parallactic barrier in a gate direction. The 3-D
display device is generally configured such that an image for
aleft eye is displayed in an odd-numbered line and an image
for aright eye isdisplayed in an even-numbered line. In a case
where 1H reversal driving is applied to such a 3-D display
device, each of the images for right eye and left eye is per-
ceived as being reversed every frame. This results in a display
malfunction such as flicker. In this regard, by applying the
display driving circuit of the present invention, it is possible to
switch between driving modes such that for example 2H
reversal driving is carried out in a case of 3-D display and 1H
reversal driving is carried out in a case of usual display (2-D
display). Accordingly, even in a case of 3-D display, it is
possible to display each of the images for right eye and left
eye with 1H reversal in the same way as in a usual display
(2-D display). This makes it possible to prevent a display
malfunction such as flicker.

[0306] The display driving circuit can be configured such
that: in the first mode, a direction of change of the signal
potential written into the pixel electrode from the data signal
line is caused to vary every n adjacent row(s); and in the
second mode, a direction of change of the signal potential
written into the pixel electrode from the data signal line is
caused to vary every m adjacent row(s).

[0307] In a case where the n-line reversal driving is
switched to the m-line reversal driving in a conventional
liquid crystal display device, a transverse stripe may appear in
a display in a frame immediately after the switching, as will
be described (refer to FIG. 22).
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[0308] In this regard, according to the configuration of the
display driving circuit, (i) in the first mode (n-line reversal
driving), the direction of change of the signal potential writ-
ten into the pixel electrode from the data signal line varies
every n adjacent rows and (ii) in the second mode (m-line
reversal driving), the direction of change of the signal poten-
tial written into the pixel electrode from the data signal line
varies every m adjacent rows. This makes it possible to pre-
vent such a transverse stripe.

[0309] The display driving circuit can be a display driving
circuit including a shift register including a plurality of stages
provided in such a way as to correspond to a plurality of
scanning signal lines, respectively, retaining circuits being
provided in such a way as to correspond one-by-one to the
stages of the shift register, respectively, a retention target
signal being inputted to each of the retaining circuits, an
output signal from a current stage and an output signal from a
subsequent stage that is later than the current stage being
inputted to a logic circuit corresponding to the current stage,
when an output from the logic circuit becomes active, a
retaining circuit corresponding to the current stage loading
and retaining the retention target signal, the output signal
from the current stage being supplied to a scanning signal line
connected to a pixel corresponding to the current stage, and
an output from the retaining circuit corresponding to the
current stage being supplied as the retention capacitor wire
signal to a retention capacitor wire that forms a capacitor with
a pixel electrode of the pixel corresponding to the current
stage, and a phase of the retention target signal inputted to
said each of the retaining circuits being set according to the
first mode or the second mode.

[0310] The display driving circuit can be configured such
that: each of the retaining circuits loads and retains the reten-
tion target signal at a time when an output signal inputted
from a current stage via a corresponding logic circuit
becomes active and at a time when an output signal inputted
from a subsequent stage via the corresponding logic circuit
becomes active; and the retention target signal is a signal
which reverses its polarity every predetermined period(s),
and the retention target signal at a point in time where the
output signal from the current stage becomes active and the
retention target signal at a point in time where the output
signal from the subsequent stage becomes active are different
in polarity from each other.

[0311] The display driving circuit can be configured such
that an output signal that is outputted from a subsequent stage
and inputted to a retaining circuit corresponding to a current
stage during the first mode and an output signal that is out-
putted from a subsequent stage and inputted to the retaining
circuit corresponding to the current stage during the second
mode are outputted from respective different stages.

[0312] The display driving circuit can be configured such
that the retention target signal is a signal which reverses its
polarity every predetermined period(s), and the predeter-
mined period(s) is different between the first mode and the
second mode.

[0313] The display driving circuit can be configured such
that: in a mode in which the polarity of the signal potential
supplied to the data signal line is reversed every single hori-
zontal scanning period, a retaining circuit corresponding to
the xth stage retains the retention target signal when an output
signal from the xth stage of the shift register becomes active
and retains the retention target signal when an output signal
from the (x+1)th stage of the shift register becomes active; in
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a mode in which the polarity of the signal potential supplied
to the data signal line is reversed every two horizontal scan-
ning periods, the retaining circuit corresponding to the xth
stage retains the retention target signal when an output signal
from the xth stage of the shift register becomes active and
retains the retention target signal when an output signal from
the (x+2)th stage of the shift register becomes active; and ina
mode in which the polarity of the signal potential supplied to
the data signal lineis reversed every three horizontal scanning
periods, the retaining circuit corresponding to the xth stage
retains the retention target signal when an output signal from
the xth stage of the shift register becomes active and retains
the retention target signal when an output signal from the
(x+3)th stage of the shift register becomes active.

[0314] The display driving circuit can be a display driving
circuit including a shift register including a plurality of stages
provided in such a way as to correspond to a plurality of
scanning signal lines, respectively, retaining circuits being
provided in such a way as to correspond one-by-one to the
stages of the shift register, respectively, a retention target
signal being inputted to each of the retaining circuits, an
output signal from a current stage and an output signal from a
subsequent stage that is later than the current stage being
inputted to a logic circuit corresponding to the current stage,
when an output from the logic circuit becomes active, a
retaining circuit corresponding to the current stage loading
and retaining the retention target signal, the output signal
from the current stage being supplied to a scanning signal line
connected to a pixel corresponding to the current stage, and
an output from the retaining circuit corresponding to the
current stage being supplied as the retention capacitor wire
signal to a retention capacitor wire that forms a capacitor with
a pixel electrode of the pixel corresponding to the current
stage, and a phase of a retention target signal that is inputted
to a plurality of retaining circuits and a phase of a retention
target signal that is inputted to another plurality of retaining
circuits being set according to the first mode and the second
mode.

[0315] The display driving circuit can be configured such
that each of the retaining circuits is constituted as a D latch
circuit or a memory circuit.

[0316] A display device in accordance with the present
invention includes: any one of the foregoing display driving
circuits; and a display panel.

[0317] A display driving method in accordance with the
present invention is a display driving method for driving a
display device in which by supplying a retention capacitor
wire signal to a retention capacitor wire forming a capacitor
with a pixel electrode included in a pixel, a signal potential
written into the pixel electrode from a data signal line is
changed in a direction corresponding to a polarity of the
signal potential, said method, including switching between a
first mode in which a polarity of a signal potential supplied to
the data signal line is reversed every n horizontal scanning
period(s) (n is an integer) and a second mode in which a
polarity of a signal potential supplied to the data signal line is
reversed every m horizontal scanning period(s) (m is an inte-
ger other than n).

[0318] Note that the display device in accordance with the
present invention is preferably a liquid crystal display device.
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[0319] The present invention is not limited to the embodi-
ments above, but a modification of any ofthe embodiments on
the basis of technical common sense or a combination of such
modification is encompassed in the embodiments of the
present invention.

INDUSTRIAL APPLICABILITY

[0320] The present invention can be suitably applied, in
particular, to driving of an active-matrix liquid crystal display
device.

REFERENCE SIGNS LIST

[0321] 1 Liquid crystal display device (display device)
[0322] 10 Liquid crystal display panel (display panel)
[0323] 11 Source bus line (data signal line)

[0324] 12 Gate line (scanning signal line)

[0325] 13 TFT (switching element)

[0326] 14 Pixel electrode

[0327] 15 CS bus line (retention capacitor wire)

[0328] 20 Source bus line driving circuit (data signal line

driving circuit)

[0329] 30 Gate line driving circuit (scanning signal line
driving circuit)

[0330] 40 CSbus line driving circuit (retention capacitor
wire driving circuit)

[0331] 4na D latch circuit (retaining circuit, retention
capacitor wire driving circuit)

[0332] 4rb OR circuit (logic circuit)

[0333] 50 Control circuit

[0334] SR Shift register circuit

[0335] CMI Polarity signal (retention target signal)
[0336] SRO Shift register output (control signal)

1. A display driving circuit for use in a display device in
which by supplying a retention capacitor wire signal to a
retention capacitor wire forming a capacitor with a pixel
electrode included in a pixel, a signal potential written into
the pixel electrode from a data signal line is changed in a
direction corresponding to a polarity of the signal potential,

said display driving circuit switching between a first mode

in which a polarity of a signal potential supplied to the
data signal line is reversed every n horizontal scanning
period(s) (n is an integer) and a second mode in which a
polarity of a signal potential supplied to the data signal
line isreversed every m horizontal scanning period(s) (m
is an integer other than n).

2. The display driving circuit according to claim 1,
wherein:

in the first mode, a direction of change of the signal poten-

tial written into the pixel electrode from the data signal
line is caused to vary every n adjacent row(s); and

in the second mode, a direction of change of the signal

potential written into the pixel electrode from the data
signal line is caused to vary every m adjacent row(s).

3. A display driving circuit according to claim 2, compris-
ing a shift register including a plurality of stages provided in
suich a way as to correspond to a plurality of scanning signal
lines, respectively,

retaining circuits being provided in such a way as to cor-

respond one-by-one to the stages of the shift register,
respectively, a retention target signal being inputted to
each of the retaining circuits,
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an output signal from a current stage and an output signal
from a subsequent stage that is later than the current
stage being inputted to a logic circuit corresponding to
the current stage,

when an output from the logic circuit becomes active, a

retaining circuit corresponding to the current stage load-
ing and retaining the retention target signal,
the output signal from the current stage being supplied to a
scanning signal line connected to a pixel corresponding
to the current stage. and an output from the retaining
circuit corresponding to the current stage being supplied
as the retention capacitor wire signal to a retention
capacitor wire that forms a capacitor with a pixel elec-
trode of the pixel corresponding to the current stage, and

aphase of the retention target signal inputted to said each of
the retaining circuits being set according to the first
mode or the second mode.

4. The display driving circuit according to claim 3,
wherein:

each of the retaining circuits loads and retains the retention

target signal at a time when an output signal inputted
from a current stage via a corresponding logic circuit
becomes active and at a time when an output signal
inputted from a subsequent stage via the corresponding
logic circuit becomes active; and

the retention target signal is a signal which reverses its

polarity every predetermined period(s), and the reten-
tion target signal at a point in time where the output
signal from the current stage becomes active and the
retention target signal at a point in time where the output
signal from the subsequent stage becomes active are
different in polarity from each other.

5. The display driving circuit according to claim 4, wherein
an output signal that is outputted from a subsequent stage and
inputted to a retaining circuit corresponding to a current stage
during the first mode and an output signal that is outputted
from a subsequent stage and inputted to the retaining circuit
corresponding to the current stage during the second mode
are outputted from respective different stages.

6. The display driving circuit according to claim 4, wherein
the retention target signal is a signal which reverses its polar-
ity every predetermined period(s), and the predetermined
period(s) is different between the first mode and the second
mode.

7. The display driving circuit according to claim 5,
wherein:

in a mode in which the polarity of the signal potential

supplied to the data signal line is reversed every single
horizontal scanning period, a retaining circuit corre-
sponding to the xth stage retains the retention target
signal when an output signal from the xth stage of the
shift register becomes active and retains the retention
target signal when an output signal from the (x+1)th
stage of the shift register becomes active;

in a mode in which the polarity of the signal potential

supplied to the data signal line is reversed every two
horizontal scanning periods, the retaining circuit corre-
sponding to the xth stage retains the retention target
signal when an output signal from the xth stage of the
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shift register becomes active and retains the retention
target signal when an output signal from the (x+2)th
stage of the shift register becomes active; and

in a mode in which the polarity of the signal potential

supplied to the data signal line is reversed every three
horizontal scanning periods, the retaining circuit corre-
sponding to the xth stage retains the retention target
signal when an output signal from the xth stage of the
shift register becomes active and retains the retention
target signal when an output signal from the (x+3)th
stage of the shift register becomes active.

8. A display driving circuit according to claim 2, compris-
ing a shift register including a plurality of stages provided in
such a way as to correspond to a plurality of scanning signal
lines, respectively,

retaining circuits being provided in such a way as to cor-

respond one-by-one to the stages of the shift register,
respectively, a retention target signal being inputted to
each of the retaining circuits,

an output signal from a current stage and an output signal

from a subsequent stage that is later than the current
stage being inputted to a logic circuit corresponding to
the current stage,

when an output from the logic circuit becomes active, a

retaining circuit corresponding to the current stage load-
ing and retaining the retention target signal,

the output signal from the current stage being supplied to a

scanning signal line connected to a pixel corresponding
to the current stage, and an output from the retaining
circuit corresponding to the current stage being supplied
as the retention capacitor wire signal to a retention
capacitor wire that foi ins a capacitor with a pixel elec-
trode of the pixel corresponding to the current stage, and

a phase of a retention target signal that is inputted to a

plurality of retaining circuits and a phase of a retention
target signal that is inputted to another plurality of
retaining circuits being set according to the first mode
and the second mode.

9. The display driving circuit according to claim 3 wherein
each of the retaining circuits is constituted as a D latch circuit
or a memory circuit.

10. A display device comprising:

a display driving circuit as set forth in claim 1; and

a display panel.

11. A display driving method for driving a display device in
which by supplying a retention capacitor wire signal to a
retention capacitor wire forming a capacitor with a pixel
electrode included in a pixel, a signal potential written into
the pixel electrode from a data signal line is changed in a
direction corresponding to a polarity of the signal potential,

said method, comprising switching between a first mode in

which a polarity of a signal potential supplied to the data
signal lineis reversed every n horizontal scanning period
(s) (n is an integer) and a second mode in which a
polarity of a signal potential supplied to the data signal
line isreversed every m horizontal scanning period(s) (m
is an integer other than n).
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