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SPECIFICATION

1. Title of the Invention: LIQUID CRYSTAL DISPLAY DEVICE AND METHOD FOR

DRIVING THE DEVICE

2. Claims

1. In a liquid crystal display device, comprising:

a first substrate on which multiple gate lines lined up in a row direction, multiple data lines

lined up in a column direction in an orthogonal manner, and multiple thin film transistors that are
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formed at the intersections of the rows, each of the intersections being formed as a pixel, are
formed, and

a second substrate on which a transparent conductor is provided, wherein liquid crystal is
is sealed between the two substrates; a liquid crystal display device wherein the above multiple
gate lines are divided into groups of k lines (where k is a positive integer not less than two), each
of the k data lines of each of the columns being connected to the corresponding one of pixels
connected respectively to the k gate lines making up each of the groups; and comprising
means for applying the same drive pulse to the above divided k gate lines.
2. In the liquid crystal display device according to Claim 1,

a liquid crystal display device wherein the drive pulse applied to the k gate lines making up
the group is supplied from k gate scan circuits independently of each other or one another.
3. In the liquid crystal display device according to Claim 1 or 2, a liquid crystal display device
further comprising: k scan circuits for driving the data lines, or k line memories in a data scan
circuit for driving the data lines, wherein image signal is written into the pixels of k rows
connected respectively to the k gate lines driven independently of each other or one another and
simultaneously.
4. In a liquid crystal display device, comprising: a first substrate on which multiple gate lines lined
up in a row direction, multiple data lines lined up in a column direction in an orthogonal manner,
and multiple thin film transistors that are formed at the intersections of the rows are provided,
each of the intersections being formed as a pixel, and

a second substrate on which a transparent conductor is formed, wherein liquid crystal is
sealed between the two substrates; a driving method for liquid crystal display device, wherein

the above multiple gate lines are driven simultaneously k gate lines at a time (where k is
an integer that is not less than two), and wherein the operation of the k pixels that are driven
simultaneously by column is controlled by the respectively connected data lines.

5. In the driving method of Claim 4, a driving method for liquid crystal display device wherein
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a pair of odd-numbered gate lines (G, G3) is driven simultaneously, and

after the completion of writing, every other pair of numbered gate lines (Gs, G7) and then
the next pair (Gy, Gy}), ..., are driven simultaneously and sequentially to conduct the write process
to form a first field; wherein next, a pair of even-numbered gate lines (G, G,) is driven
simultaneously, and wherein driving operation in the same manner is performed to form a second

field, thereby performing interlacing scan.

3. Detailed Description of the Invention
[Field of Industrial Application]

The present invention relates to an active-matrix liquid crystal display device and a method
for driving the device, and more particularly to a liquid crystal display device and a method for
driving the device suited for achieving good image quality.

[Conventional Technology]

An active-matrix liquid crystal display device is disclosed in, for example, Japanese Patent
Application Publication No. S54-018886.

Fig. 2 is a circuit diagram of an example of an active-matrix liquid crystal display device.

In Fig. 2, the reference numerals 21 and 22 denote a liquid crystal cell and a charge storage
capacitor, respectively. The numeral 23 denotes a thin film transistor (hereinafter abbreviated as
TFT) connected to one of the two electrodes of the liquid crystal cell 21. These components make
up each pixel. The numeral 24 denotes multiple data lines, the number of which is n, collectively.
Each of the data lines D, to D,, is connected as a common data line to the TFTs of the
corresponding column in the active matrix. The numeral 25 denotes multiple gate lines, the
number of which is m, collectively. Each of the gate lines G, to G, is connected as a common
scanning line to the TFTs of the corresponding row in the active matrix. The numeral 26 denotes a
driver circuit that applies scanning pulses to the gate lines G, to G, sequentially (hereinafter

referred to as "gate driver"). The numeral 27 denotes a scanning circuit that applies image signals
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for the horizontal scan to the data lines D; to D, in parallel (hereinafter referred to as "data driver").
The numeral 28 denotes a transparent common electrode that is connected on a common basis to
the other electrode of the liquid crystal cell which is formed on the substrate facing across the
substrate on which the TFT is formed and the liquid crystal.

Next, the drive operation of an active-matrix liquid crystal display device will now be
explained.

Fig. 3 is a schematic view of an example drive waveforms.

In Fig. 3, in synchronization with the applying of a pulse Vg; to the i-th gate line G;,
providing the voltage V,, necessary to turn on the TFT, an image signal voltage Vy; is applied to
the j-th data line D;. As a result, a charge is stored at the liquid crystal capacitance and the storage
capacitance of a pixel Cj;, and the writing of an image signal is performed. The writing is
completed during a time period when the gate voltage is Voy, that is, during t; ~ t; + At. The
voltage of the pixel C; is retained at Vg; until the next writing of a signal at time t; + T, that is,
after the lapse of one field cycle T, and the gate voltage remains at Vgr.

In line-sequential scan, all of the TFTs connected to the i-th gate line G; are turned on at
the same time, and signal writing is performed in the same manner as above. At the time of the
completion of signal writing for the i-th row, a pulse Vg;; is applied to the i+1-th gate line Gj,;.
As aresult, all of the TFTs connected to the i+1-th gate line G;;; are turned on at the same time,
and signal writing is performed in the same manner as above.

Through sequential gate voltage application, TFTs are turned on sequentially, and pixels
are driven by this line-sequential scan.

[Problems to be Solved by the Invention]

In principle, an active-matrix liquid crystal display device is driven as described above. In
actual driving, however, a gate voltage pulse propagation delay must be taken into consideration.

Fig. 4 is a waveform chart of a gate pulse and a delayed gate pulse.

As illustrated in Fig. 4, even when a gate pulse applied to a gate line has a rectangular
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