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(7) ABSTRACT

A liquid crystal display device including a liquid crystal
panel, a gate driver configured to supply gate signals to gate
lines on the liquid crystal panel, a data driver configured to
supply data voltages to data lines on the liquid crystal panel,
and a partial controller configured to control the gate driver to
intercept a part of the gate signals to be supplied to the gate
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FIG. 1 (Related Art)
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FIG. 2 (Related Art)
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FIG. 3 (Related Art)
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD FOR DRIVING THE SAME

CROSS-REFERENCE TO A RELATED
APPLICATION

[0001] This application is a divisional application of U.S.
application Ser. No. 11/646,248 filed Dec. 28, 2006 which
claims the benefit of Korean Patent Application No. 10-2006-
0055800, filed on Jun. 21, 2006, in the Korean Intellectual
Property Office, the disclosures each of which are incorpo-
rated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a liquid crystal dis-

play device, and more particularly to a liquid crystal display
device and corresponding driving method for displaying an
image on only a part of a panel.

[0004] 2. Discussion of Related Art

[0005] Various flat panel display devices such as a Liquid
Crystal Display device (LCD), a Plasma Display Panel
(PDP), and an Electro Luminescent Display Device (ELD)
are currently being used in as display devices in different
types of device. The LCD device is most widely used as a
portable image display device due to its excellent image qual-
ity, its light weight, its slimness, and its low power consump-
tion. Further, the LCD device is being used as a television
monitor, a notebook computer, etc.

[0006] Recently, so as to reduce the cost of manufacturing
the LCD device, a gate-on-glass (GOG) type LCD has been
proposed. The GOG type LCD includes a liquid crystal panel
on which a gate driver is mounted. Further, in the GOG type
LCD, the gate driver is manufactured simultaneously with the
liquid crystal panel. In addition, the GOG type LCD may
include a liquid crystal panel on which a data driver is
mounted. The GOG type LCD will be now described with
reference to FIG. 1.

[0007] As shown in FIG. 1, a related art GOG type LCD
includes a liquid crystal panel 2 on which an image is dis-
played. The liquid crystal panel 2 includes a display region 22
and a gate driver 4. The gate driver 4 is disposed at an edge
(left edge) of one side of the display region 22 and is adjacent
to the display region 22.

[0008] Inaddition, the display region 22 of the liquid crys-
tal panel 2 includes thin film transistors TFT, which are
respectively formed at pixel regions divided by a plurality
gate and data lines (not shown). Also, each thin film transistor
is electrically connected to a corresponding data line and gate
line. Further, the gate driver 4 is electrically connected to
respective gate lines on the display region 22.

[0009] The GOG type LCD of FIG. 1 also includes a
printed circuit board 12 connected to the liquid crystal panel
2 through tape carrier packages (TCPs) 7A-7C. In addition,
corresponding data driver integrated circuit (IC) chips 6 A-6C
are mounted on the TCPs 7A-7C. The data driver IC chips
6A-6C division-drive a plurality of data lines on the liquid
crystal panel 2.

[0010] To do this, the data driver IC chips 6A-6C are elec-
trically connected to parts of a plurality of data lines on the
liquid crystal panel 2 by corresponding TCPs 7A-7C, respec-
tively. As shown, a timing controller 8 is mounted on the
printed circuit board 12 and controls the gate driver 4 and the
data driver IC chips 6A-6C. To do this, the timing controller
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8 is electrically to the data driver IC chips 6A-6C and the gate
driver 4 via one of the TCPs 7A-7C.

[0011] Next, as shown in FIG. 2, the gate driver 4 includes
a plurality of shift register stages S/R1-S/Rn, which are
dependently coupled to each other. The same number of gate
lines is present at the liquid crystal panel 2 corresponding to
the number of shift register stages S/R1-S/Rn. Further, an
output signal generated from each of the shift register stages
S/R1-S/Rn is supplied to an input terminal of a next shift
register stage to drive it. Also, an output signal generated from
each of the shift register stages S/R1-S/Rn is supplied to a
corresponding gate line.

[0012] As shown in FIG. 3, the output signals of the shift
register stages S/R1-S/Rn exclusively include enable signals,
which are sequentially delayed. Further, a gate start pulse
GSP is input to an input terminal of the first shift register state
S/R1 among the shift register stages S/R1-S/Rn, which are
dependently connected to each other. In addition, a shifting
operation of the shift register stages S/R1-S/Rn is performed
according to the gate start pulse GSP. The gate start pulse GSP
is synchronous with a vertical synchronous signal and has a
width corresponding to a time period of a horizontal synchro-
nous signal.

[0013] Moreover, one of two clocks C1 and C2 is input to
the shift register stages S/R1-S/Rn. In addition, the first clock
C1 is input to odd-numbered shift register stages S/R1, S/R3,
..., S/Rn-1, whereas the second clock C2 is input to even-
numbered shift register stages S/R2, S/R4, . . ., S/Rn. Further,
the two clocks C1 and C2 have an inverse phase to each other.
Also, at least 3 clocks (for example, 3 or 4 clocks) are input to
the shift register stages S/R1-S/Rn in common, or a part of 3
clocks can be selective supplied thereto. In this instance, the
at least 3 clocks have a phase, which is sequentially delayed.

[0014] Further, the shift register stages S/R1-S/Rn latch a
gate start pulse GSP supplied to an input terminal or an output
signal of a previous shift register stage inresponse to the input
clock C1 or C2. Through a latch operation of the shift register
stages S/R1-S/Rn, as shown in FIG. 3, sequentially shifted
gate signals GL1 through GLn are correspondingly supplied
to a plurality of gate lines on the liquid crystal panel 2.

[0015] Also, the gate signals GL1-GLn from the shift reg-
ister stages S/R1-S/Rn sequentially enable the plurality of
gate lines on the liquid crystal panel 2 to sequentially turn on
the thin film transistors line by line. Accordingly, data volt-
ages on the plurality of data lines are sequentially supplied to
pixels on the liquid crystal panel 2 line by line to display an
image.

[0016] In addition, in the LCD device, the image is often
displayed at a part of the display region 22 of the liquid crystal
panel 2. For example, the image can be display at a center of
the display region 22. In this instance, the GOG type LCD
performs acomplex control operation for the gate driver 4, the
data driver IC chips 6A-6C, and the timing controller 8§ to
write a data voltage of a black level in the non-image section
of the display region 22. Thus, the GOG type LCD unneces-
sarily increases the power consumption.

SUMMARY OF THE INVENTION

[0017] Accordingly, the present invention is directed to an
LCD device that substantially obviates one or more of the
problems due to limitations and disadvantages of the related
art, and a method for driving the same.
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[0018] Another an object of the present invention is to
provide an LCD device and corresponding driving method
that easily displays an image on a part of a screen.

[0019] Yet another object of the present invention is to
provide an LCD device and corresponding driving method
that easily displays an image on a part of a screen without
unnecessary power consumption.

[0020] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, the present invention provides
in one aspect a liquid crystal display device including a liquid
crystal panel, a gate driver configured to supply gate signals to
gate lines on the liquid crystal panel, a data driver configured
to supply data voltages to data lines on the liquid crystal
panel, and a partial controller configured to control the gate
driver to intercept a part of the gate signals to be supplied to
the gate lines.

[0021] In another aspect, the present invention provides a
liquid crystal display device including a liquid crystal panel,
a gate driver configured to supply gate signals to gate lines on
the liquid crystal panel, a data driver configured to supply data
voltages to data lines on the liquid crystal panel, a timing
controller configured to control driving timings of the gate
driver and the data driver, and to supply a pixel data stream to
the data driver, and a partial controller configured to control
the gate driver to intercept a part of the gate signals to be
supplied to the gate lines.

[0022] Inyetanotheraspect, the present invention provides
amethod for driving a liquid crystal display device including
a gate driver for supplying gate signals to gatelines ona liquid
crystal panel, and a data driver for supplying data voltages to
data lines on the liquid crystal panel. The method includes
controlling the gate driver to intercept a part of the gate
signals to be supplied to the gate lines.

[0023] Further scope of applicability of the present inven-
tion will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by illus-
tration only, since various changes and modifications within
the spirit and scope of the invention will become apparent to
those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention.
[0025] FIG.1isablockdiagram illustrating a related LCD;
[0026] FIG. 2 is a block diagram illustrating a gate driver
shown in FIG. 1;

[0027] FIG. 3 is a timing diagram illustrating an output
signal of the gate driver shown in FIG. 1;

[0028] FIG. 4 is a block diagram illustrating an LCD
according to an embodiment of the present invention;
[0029] FIG. 51is a block diagram illustrating a gate driver
shown in FIG. 4; and

[0030] FIG. 6 is a block diagram illustrating a first shift
register shown in FIG. 5 in detail.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0031] Hereinafter, preferred embodiments according to
the present invention will be described with reference to the
accompanying drawings.
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[0032] Turning first to FIG. 4, which is a block diagram
illustrating an LCD according to an embodiment of the
present invention. As shown, the LCD includes a printed
circuit board 112 connected to a liquid crystal panel 102
through TCPs 107A-107C. Further, the liquid crystal panel
102 includes a display region 122 and a gate driver 104. An
image is displayed on the display region 122, and the gate
driver 4 is disposed at an edge (namely, the left edge) of one
side of the display region 122 and is adjacent to the display
region 122. In addition, a plurality of gate and data lines (not
shown) are formed to intersect each other in the display
region 122.

[0033] Thin film transistors TFTs are also formed at pixel
regions divided by the plurality of gate and data lines. In
addition, the thin film transistors TFTs are electrically con-
nected to corresponding gate lines and data lines, respec-
tively. Also, a data voltage on the corresponding data line is
selectively written to a corresponding pixel in response to a
gate signal on a corresponding gate line. Further, the gate
lines on the display region 122 extend to a left edge of the
liquid crystal panel 102 to be electrically connected to the
gate driver 104,

[0034] In addition, data driver IC chips 106A-106C are
mounted on the TCPs 107A-107C, respectively, and division-
drive the data lines on the liquid crystal panel 102. Further, the
TCPs 107A-107C electrically connect the mounted data
driver IC chips 106A-106C to the printed circuit board 112
and the data lines on the liquid crystal panel 102, and electri-
cally connect the printed circuit board 112 to theliquid crystal
panel 102. To do this, the TCPs 107A-107C each include a
flexible insulation film on which a wiring pattern is formed.
[0035] In addition, the printed circuit board 112 includes a
timing controller 108, which controls the gate driver 104 and
the data driver IC chips 106A-106C. The timing controller
108 is electrically connected to the gate driver 104 and the
data driver IC chips 106A-106C through the TCPs 107A-
107C, and supplies the gate control signals GCS to the gate
driver 104.

[0036] The gate control signal GCS includes at least one
clock CLK and a gate start pulse GSP. Also, the at least one
clock CLK has the same time period as or at least twice of that
of a horizontal synchronous signal. In addition, the gate start
pulse GSP is generated once every time period of a vertical
synchronous signal, and data control signals DCS and a pixel
data stream VDs are supplied to the data driver 1C chips
106A-106C. Further, the pixel data stream VDs are serially
provided to the data driver IC chips 106 A-106C to classify
pixel data one line by one line.

[0037] The LCD in FIG. 4 also includes a partial controller
110 mounted on the printed circuit board 112 to control an
image to be displayed on only a part of the display region 122
of the liquid crystal panel 102. In more detail, the partial
controller 110 provides a vertical window control signal
VWS to the gate driver 104 positioned at an edge of the liquid
crystal panel 102 through one (namely, the first TCP 107A)
among the TCPs 107A-107C.

[0038] Here, the vertical window control signal VWS con-
trols an output time period of the gate driver 104. In addition,
the vertical window control signal VWS has a vertical win-
dow pulse ofa low logic for designating an output limit period
of a gate signal during a time period of a vertical synchronous
signal (a time period when a piece of an image is displayed).
[0039] In response to the vertical window control signals
VWS, the gate driver 104 makes gate signals enabled during
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a time period of a vertical window pulse among gate signals
to be supplied to the plurality of gate lines not to be provided
to corresponding gate lines. On the contrary, gate signals
generated by the gate driver 104 during an enable time period
of aspecific logic (for example, high logic) among the vertical
window control signals VWS are provided to corresponding
gate lines.

[0040] Thus, only a part of the plurality of gate lines on the
display region 122 is driven once every vertical synchronous
time period, and a remainder thereof is not driven. Accord-
ingly, an image is displayed on only the part of the display
region 122.

[0041] Further, a width and a position of a vertical window
pulse included in the vertical window control signals VWS
can be changed based on a user’s selection or a logic value of
a window data set by an image program. Also, the window
data is provided to the partial controller 110 from the timing
controller 108 or an external system (not shown), for
example, a graphic card of a computer system or an image
demodulation module of a television receiver.

[0042] Inother words, the partial controller 110 generates a
vertical window control signal VWS, which has a vertical
window pulse with a width and a phase corresponding to a
logic value of a window data from the timing controller 108 or
the external system, and provides the vertical window control
signal VWS to the gate driver 104 on the liquid crystal panel
102 through the first TCP 107A. Accordingly, the gate driver
104 supplies the gate signals to parts of the gate lines but not
to the other parts.

[0043] Consequently, a vertical width of the display region
122 is reduced. Thus, the image is displayed on a center part,
an upper part, and a lower part of the display region 122. In
addition, because parts of the gate lines on the liquid crystal
panel corresponding to a time period of the vertical window
pulse are not driven, an unnecessary power is not consumed
during a local display. Further, during a vertical period of the
display region 122 corresponding to the vertical window
pulse, a degraded image or noise components can be dis-
played.

[0044] In addition, in another embodiment, the vertical
window control signal VWS generated by the partial control-
ler 110 may also be provided to the timing controller 108. In
this instance, a frame delay section 110A is further provided
between the partial controller 110 and the gate driver 104. In
more detail, the frame delay section 110A delays the vertical
window control signal VWS to be supplied to the gate driver
104 from the partial controller 110 by a time period of one
frame (namely, one vertical synchronous signal).

[0045] Thus, because of the frame delay section 110A, the
vertical window period of the display region on the liquid
crystal panel is initialized during a first frame (namely, the
time period of a first vertical synchronous signal), in which a
local display starts. During an initialization period of the
vertical window period (that is, the time period of a vertical
synchronous signal in which a first vertical window pulse is
generated), the timing controller 108 supplies pixel data of a
black level and video information to the data driver IC chips
106A-106C.

[0046] Further, the pixel data of black level is supplied to
the data driver IC chips 106 A-106C from the timing control-
ler 108 during time periods of horizontal synchronous signals
included in a time period of a vertical window pulse of the
vertical window control signal VWS. In addition, the pixel
data of video information supplied to the data driver IC chips
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106A-106C from the timing controller 108 during time peri-
ods of remaining horizontal synchronous signals included in
an enable time period (namely, the specific logic period) of
the vertical window control signal VWS.

[0047] Accordingly, black is displayed during a partial ver-
tical period corresponding to a width of a vertical window
pulse of the display region 122 on the liquid crystal panel 102,
whereas a video image is displayed during a remaining period
corresponding to an enable period of the vertical window
control signal VWS. Further, during a time period (namely,
the local display period) of frames (namely, the vertical syn-
chronous signals), in which a vertical window pulse is
included in the vertical window control signal DVWS
delayed after an initialization of the vertical window period,
the timing controller 108 supplies the pixel data correspond-
ing to the video information to the data driver IC chips 106 A-
106C only an enable time period of the vertical window
control signal VWS.

[0048] Also, the timing controller 108 does not drive the
data driver IC chips 106 A-106C not to supply the pixel data to
the data driver IC chips 106 A-106C during a time period of a
vertical window pulse. In other words, the timing controller
108 does not update the pixel data of the black level of a
vertical period corresponding to a time period of a vertical
window pulse of the display region 122, but updates only the
pixel data of the video information of a remaining period
corresponding to an enable period of the vertical window
control signal VWS of the display region 122.

[0049] Accordingly, a black image is displayed during a
vertical period corresponding to a time period of a vertical
window pulse of the display region 122. Further, video infor-
mation is displayed during a remaining period corresponding
to an enable period of the vertical window control signal
VWS of the display region 122. On the other hand, the gate
driver 104 provides only gate signals generated during an
enable period of a specific logic among a displayed vertical
window control signal VWS to corresponding gate lines.
[0050] In other words, the gate driver 104 makes the gate
signals enabled during a time period of a vertical window
pulse among the gate signals to be supplied to a plurality of
gate lines not to be supplied to corresponding gate lines.
Accordingly, partial gate lines among a plurality of gate lines
on the display region 122 corresponding to a vertical window
period are not driven, whereas only the remaining gate lines
corresponding to an enable period of a delayed vertical win-
dow control signal DVWS are driven once every vertical
synchronous period.

[0051] Because the data driver IC chips 106A-106C are
periodically not driven and partial gate lines are not driven,
the power consumption is gradually reduced during a local
display period. Further, the partial controller 110 may genet-
ate and provide a horizontal window control signal HWS to
the timing controller 108. That is, the horizontal window
control signal HWS supplied to the timing controller 108 has
a horizontal window pulse of a low logic to designate an
output limit period of a pixel data during a time period of a
horizontal synchronous signal (a time period in which a pixel
of one line is written to a display region 122 of the liquid
crystal panel 102).

[0052] Inresponse to the horizontal window control signal
HWS, the timing controller 108 supplies a pixel data of one
line including a pixel data of black level and a pixel data of
video information every horizontal synchronous signal
period. Further, the pixel data of the black level is supplied to
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the data driver IC chips 106 A-106C from the timing control-
ler 108 during a time period (namely, the low logic period) of
a horizontal window pulse of the horizontal window control
signal HWS.

[0053] In addition, the pixel data of video information is
supplied to the data driver IC chips 106A-106C from the
timing controller 108 during an enable time period (namely,
the specific logic period) of the horizontal window control
signal HWS. A pixel data stream of one line including the
pixel data of the black level and the pixel data of the video
information can be output during only an enable period of the
vertical window control signal VWS,

[0054] Further, a black image is displayed during a partial
horizontal period corresponding to a width of a horizontal
window pulse of the display region 122, whereas a video
image is displayed during a remaining horizontal period cor-
responding to an enable period of the horizontal window
control signal HWS. Accordingly, the image can be locally
displayed at only one of an upper left part, an upper center
part, an upper right part, a lower left part, a lower center part,
alower right part, a left part, a center part, and a right part of
a center between upper and lower ends in the display region
122.

[0055] Next, FIG. 5 is a block diagram illustrating in detail
the gate driver 104 shown in FIG. 4. As shown, the gate driver
104 includes a plurality of shift register stages S/R1-S/R5 and
a plurality of output switch sections 104A-104E. The plural-
ity of shift register stages S/R1-S/R5 are independently
coupled to an input line of a gate start pulse GSP.

[0056] Further, the plurality of output switch sections
104A-104E are coupled to the shift register stages S/R1-S/
RS. One of first and second clocks CLK1 and CLK2 is input
to the shift register stages S/R1 through S/R5, and the first and
second clocks CLK1 and CLK2 are alternately input to the
shift register stages S/R1-S/RS5. In other words, the first clock
CLK1 is input to odd-numbered shift register stages S/R1,
S/R3, and S/R5, whereas the second clock CLK2 is input to
even-numbered shift register stages S/R2 and S/R4.

[0057] In addition, the first and second clocks CLK1 and
CLK2have inverse phases to each other and a frequency (time
period of twice) of a half of a horizontal synchronous signal.
Also, the shift register stages S/R1-S/RS latch a gate start
pulse GSP or a gate signal (one of Vg1 through Vg5) from a
previous shift register state (one of S/R1-S/R4) in response to
the first or second clock CLK1 and CLK2, and generate gate
signals Vg1-Vg5 to be supplied to corresponding gate lines
GL1-GLS.

[0058] A first shift register stage S/R1 latches a gate start
pulse GSP in response to the first clock CLK1, and generates
a first gate signal Vgl. Further, the first gate signal Vgl is
provided to a first output switch section 104A and a second
shift register state S/R2. A second shift register stage S/R2
latches the first gate signal Vgl from the first shift register
S/R1 being a previous stage in response to the second clock
CLK2, and generates a second gate signal Vg2.

[0059] In addition, the second gate signal Vg2 is provided
to a second output switch section 104B and a third shift
register state S/R3 being a next stage. Also, a third shift
register stage S/R3 latches the second gate signal Vg2 from
the second shift register S/R2 being a previous stage in
response to the first clock CLK1, and generates a third gate
signal Vg3. The third gate signal Vg3 is provided to a third
output switch section 104C and a fourth shift register state
S/R4 being a next stage.
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[0060] Inthesamemanner, the fourth and fifth shift register
stages S/R4 and S/RS5 latch the third and fourth gate signals
Vg3 and Vgd from the third and fourth shift registers S/R3
and S/R4 being previous stages in response to the first and
second clocks CTK1 and CLK2, respectively, and generate
fourth and fifth gate signals Vg4 and V5. In addition, the gate
signals Vgl-Vg5 generated by the shift register stages S/R1-
S/RS are sequentially enabled in a specific logic (for example,
the high logic) by a time period of one horizontal synchronous
signal.

[0061] Further, the plurality of output switch sections
104A-104E are electrically connected to the plurality of gate
lines GL1-GL5 on the display region 122 of the liquid crystal
panel 102. In addition, the plurality of output switch sections
104A-104E receive the vertical window control signal VWS
from the partial controller 110 shown in FIG. 4 or the delayed
vertical window control signal DVWS from the delay section
110A in common.

[0062] In response to the vertical window control signal
VWS or the delayed vertical window control signal DVWS,
the plurality of output switch sections 104A-104E switch gate
signals Vgl-Vg5 to be supplied to the gate lines GL.1-GLS5
form the shift register stages S/R1-S/RS. In addition, during a
time period (of the low logic) of a vertical window pulse of the
vertical window control signal VWS or the delayed vertical
window control signal DVWS, the output switch sections
104A-104E intercept corresponding gate signals Vg1-Vg5 to
be supplied to corresponding gate lines GL.1-GL5 from the
shift register stages S/R1 through S/RS.

[0063] In addition, during an enable time period of a spe-
cific logic of the vertical window control signal VWS or the
delayed vertical window control signal DVWS, the output
switch sections 104A-104E provide corresponding gate sig-
nals Vgl-Vg5 from the shift register stages S/R1-S/R5 to
corresponding gate lines GL1-GL5.

[0064] Forexample, when a vertical window pulse of a low
logic included in the vertical window control signal VWS or
the delayed vertical window control signal DVWS has time
periods of two initial horizontal synchronous signals among
time periods of the vertical synchronous signal, the first and
second output switch sections 104A and 104B intercept the
firstand second gate signals Vg1 and Vg2 to be supplied to the
first and second gate lines GL1 and GL2 from the first and
second shift register stages S/R1 and S/R2, but provide the
third through fifth gate signals Vg3-Vg5 generated in the third
through fifth shift register stages S/R3-S/R5 to third through
fifth gate lines GL.3-GLS5.

[0065] In addition, pixels on the first and second gate lines
GL1 and G2 are not driven, whereas pixels on third through
fifth gate lines GL3-GLS5 are normally driven. As a result, an
image is displayed on only a lower half part of the display
region 122 on the liquid crystal panel 102.

[0066] Also, when the vertical window pulse of the low
logic included in the vertical window control signal VWS or
the delayed vertical window control signal DVWS has time
periods of two last horizontal synchronous signals among
time periods of the vertical synchronous signal, the fourth and
fifth output switch sections 104D and 104E intercept the
fourth and fifth gate signals Vg4 and Vg5 to be supplied to the
fourth and fifth gate lines GL.4 and GL5 from the fourth and
fifth shift register stages S/R4 and S/R5, but provide the first
through third gate signals Vg1-Vg3 generated in the first
through third shift register stages S/R1-S/R3 to first through
third gate lines GL1-GL3.
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[0067] In addition, pixels on the fourth and fifth gate lines
GL4 and GLS5 are not driven, whereas pixels on first through
third gate lines GL.1-GL3 are normally driven. As a result, an
image is displayed on only an upper half part of the display
region 122 on the liquid crystal panel 102.

[0068] Thus, because the position and width of a vertical
window pulse of the vertical window control signal VWS or
the delayed vertical window control signal DVWS have a part
of a time period of the vertical synchronous signal, an image
1s displayed on one of an upper part, a lower part, and a center
part of the display region 122 on the liquid crystal panel 102.
Further, the plurality of output switch sections 104a-104¢ for
switching the corresponding gate signals Vgl-Vg5 may
include a control switch, which may be controlled by the
vertical window control signal VWS or the delayed vertical
window control signal DVWS,

[0069] In a different way, the plurality of output switch
sections 104A-104E may include a buffer, which is selec-
tively driven by the vertical window control signal VWS or
the delayed vertical window control signal DVWS. In this
instance, the control switch or the buffer is coupled between
a corresponding shift register state and a corresponding gate
line.

[0070] Inaddition, the present invention has been described
with reference to FIG. 5 in that the gate driver 104 includes
first through fifth shift register stages S/R1-S/R5 and first
through fifth output switch sections 104A-104E. However,
only a part of the gate driver is shown in FIG. 5 for conve-
nience of the description. That is, the number of the shift
register stages and the output switch sections can be
increased. Further, although a 2-phase clock having the first
and second clocks CLK1 and CLK2 are used in the gate driver
104 of FIG. 5, it is possible to use more than 2 clocks (for
example, a 3-phase clock or 4-phase clock).

[0071] Turning next to FIG. 6, which is a block diagram
illustrating in detail the first shift register S/R1 shown in FIG.
5. As shown in FIG. 6, the first shift register stage S/R1
includes first through seventh transistors TR1-TR7. In more
detail, the first transistor TR1 includes a gate terminal con-
nected to an input line of a gate start pulse GSP, a source
terminal connected to an input line of a first supply voltage
Vdd, and a drain terminal connected to a gate terminal of the
third transistor TR3.

[0072] Further, for shift register stages other than the first
shift register stage S/R1, a gate terminal of the first transistor
TR1 is connected to an output line of a previous shift register
stage. Also, a gate terminal and a source terminal of a second
transistor TR2 are connected to an input line of a first supply
voltage Vdd, and a drain terminal of the second transistor TR2
and a source terminal of the third transistor TR3 are con-
nected to an inversion node QB.

[0073] As described above, the gate terminal of the third
transistor TR3 is connected to the drain terminal of the first
transistor TR1. Further, the third transistor TR3 includes a
source terminal connected to the inversion node QB and a
drain terminal coupled to drain terminals of the fourth, fifth,
and seventh transistors TR4, TR5, and TR7, and an input line
of a second supply voltage Vss.

[0074] In other words, the drain terminal of the second
transistor TR2 and the source terminal are coupled to the
inversion node QB in common. In addition, the fourth tran-
sistor TR4 includes a gate terminal connected to the input line
of the start pulse GSP and a source terminal connected to the
inversion node QB. Also, for the remaining shift register
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stages S/R2-S/R5 except for the first shift register stage S/R1,
the gate terminal of the fourth transistor TR4 is coupled with
input lines of the gate signals Vg1-Vgd from previous shift
register stages S/R1-S/R4.

[0075] In addition, the fifth transistor TRS includes a gate
terminal connected to the inversion node QB and a source
terminal connected to a non-inversion node Q. The source
terminal of the sixth transistor TR6 is coupled with an input
line of the first clock CLK1. Also, for odd-numbered shift
register stages S/R3 and S/R5 as well as the first shift register
stage S/R1, the source terminal of the sixth transistor TR6 is
coupled with the input line of the first clock CLK1.

[0076] In a different way, in the even-numbered shift reg-
ister stages S/R2 and S/R4, the source terminal of the sixth
transistor TR6 is coupled to an input line of the second clock
CLK2. In addition, the drain terminal of the sixth transistor
TR6 is connected to an input terminal of the first output
switch section 104a and an input terminal of the previous shift
register stage S/R2.

[0077] Also, the gate terminal of the seventh transistor TR7
is connected to an inversion node QB. Further, the source
terminal of the seventh transistor TR7 is connected to the
drain terminal of the sixth transistor TR6, an input terminal of
the first output switch section 104a, and an input terminal of
the previous shift register stage S/R2.

[0078] An operation of the first shift register stage S/R1
having the construction described above will be now
described. The first and clocks CLK1 and CLK2 have inverse
phases to each other. Also, a gate start pulse GSP corresponds
to a low logic interval of the first clock CLK1 or partially
overlaps with a start part of a high logic interval of the first
clock CLK1.

[0079] Thus, when a gate start pulse GSP of a high level is
generated, the first and fourth transistors TR1 and TR4 are
turned on. Also, a first supply voltage Vdd of a high level is
charged to the non-inversion node Q through the first transis-
tor TR1 turned-on to increase a voltage on the non-inversion
node Q. When the voltage on the non-inversion node Q is
equal to or greater than a threshold voltage, the sixth transistor
TR6 electrically connects the input line of the first clock
CLK1 to a previous shift register stage and an input line of a
corresponding output switch section (namely, the first output
switch section 104a).

[0080] On theother hand, in response to a gate start pulse of
a high logic, the fourth transistor TR4 discharges a voltage
charged on the inversion node OB to an input line direction of
the second supply voltage Vss to reduce the voltage on the
inversion node QB. In addition, when the voltage on the
non-inversion node Q is equal to or greater than the threshold
voltage, the third transistor TR3 is turned-on to discharge the
voltage on the inversion node Q to an input line direction of
the second supply voltage Vss.

[0081] Accordingly, the voltage on the inversion node QB
is rapidly reduced by the third and fourth transistors TR3 and
TR4. When the voltage on the inversion node QB is reduced
to a value less than or equal to the threshold voltage, the fifth
transistor TR is turned-off not to discharge the voltage on the
non-inversion node Q.

[0082] Inresponse to the voltage on the inversion node QB
reduced to the value less than or equal to the threshold volt-
age, the seventh transistor TR7 is turned-off; so that an input
line of the second supply voltage Vss is electrically isolated
from input terminals of the previous shift register stage S/R2
and the corresponding output switch section 104a.
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[0083] In addition, a state in which the non-inversion node
Q maintains a voltage equal to or greater than the threshold
voltage and the voltage of the inversion node QB isreduced to
less than or equal to the threshold voltage, is maintained until
the first clock CLK1 changes to a low logic state after it rises
to ahigh logic state although the gate start pulse GSP changes
to a low logic state. Thus, in this state, when the first clock
CLK1 rises to the high logic state, a gate signal Vgl of a high
level is generated at the input terminals of the next shift
register stage S/R2 and the corresponding output switch sec-
tion 104a.

[0084] Further, due to the high level voltage at the input
terminals of the next shift register stage S/R2 and the corre-
sponding output switch section 104a, a voltage on the non-
inversion node Q is increased to supply a high logic voltage of
the first clock CLK1 to the input terminals of the next shift
register stage S/R2 and the corresponding output switch sec-
tion 104a without attenuation. Consequently, a gate signal Vg
of a high level having the same width (time period of a
horizontal synchronous signal) as that of the high logic inter-
val of the first clock CLK is provided to the next shift register
stage S/R2 and the corresponding output switch section 104a.
[0085] 1In addition, when the gate start pulse GSP changes
to a low state, the first and fourth transistors TR1 and TR4 are
turned-off. Accordingly, the first supply Vdd supplied to the
non-inversion node Q is intercepted by the first transistor
TR1, but a discharge pathis open from the inversion node QB
to an input line of the second supply voltage Vss through the
fourth transistor TR4. Thus, the voltage at the inversion node
QB is increased by a first supply voltage Vdd supplied
through the second transistor TR2.

[0086] When the voltage at the inversion node QB reaches
the threshold voltage, the fifth and seventh transistors TRS
and TR7 are turned-on. Further, the voltage of the non-inver-
sion node Q is charged to an input line direction of the second
supply voltage Vss and is slowly reduced. A second supply
voltage of low level is provided to the input terminals of the
next shift register stage S/R2 and the corresponding output
switch section 104a through the seventh transistor TR7.
[0087] When the voltage of the non-inversion node Q is
reduced to a value less than or equal to the threshold voltage,
the third and sixth transistors TR3 and TR6 are turned-oft.
Due to the sixth transistor TR 6 being turned-off, an input line
of the first clock CLK1 is electrically isolated from the input
terminals of the next shift register stage S/R2 and the corre-
sponding output switch section 104a. Further, a discharge
path formed from the inversion node QB to an input line of the
second supply Vss through the third transistor TR3 is opened
not to discharge the voltage of the inversion node QB.
[0088] Accordingly, the voltage of the non-inversion node
Qless than or equal to the threshold voltage and the voltage of
the inversion node QB equal to or greater than the threshold
voltage are maintained until the gate start pulse GSP of a high
logic is supplied thereto.

[0089] In addition, the first shift register stage S/R1 per-
forms the operation of generating the gate signal once every
frame (every time period of a vertical synchronous signal).
Moreover, after the operation of generating the gate signal by
the first shift register S/R1, the remaining shift register stages
S/R2-S/R5 sequentially perform an operation of generating
the gate signal. Accordingly, the plurality of shift register
stages S/R1-S/R5 output sequence-shifted gate signals once
every frame (every a time period of a vertical synchronous
signal).
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[0090] By this arrangement, the LCD according to an
embodiment of the present invention intercepts parts of gate
signals by a vertical window pulse having a part of a time
period of a vertical synchronous signal not to drive a part of a
display region on a liquid crystal panel. Accordingly, an
image can be displayed on only one of an upper part, a lower
part, and a center part of the display region on the liquid
crystal panel. Further, unnecessary power consumption can
be prevented during a local display operation.

[0091] Also, in the LCD according to an embodiment of the
present invention, an operation of a data driver may periodi-
cally stop according to a vertical window pulse. Accordingly,
unnecessary power consumption can be further prevented
during a local display. Furthermore, when the local display
starts, an image can be initialized with black on a part section
ofadisplay region corresponding to a time period of a vertical
window pulse. Accordingly, the noise in a non-drive interval
among the display region on the liquid crystal panel can be
removed.

[0092] Moreover, in the LCD according to an embodiment
of the present invention, because a part of data voltages has a
black level according to a horizontal window pulse having a
part of a time period of a horizontal synchronous signal, an
image may be displayed on only one of a left part, a right part,
and a center part of a display region on the liquid crystal
panel.

[0093] Inaddition, the LCD according to an embodiment of
the present invention can drive a part of gate lines using
vertical and horizontal window pulses, and display a part of
the data voltages to be supplied to pixels on the gate lines
driven with black. Accordingly, the image can be locally
displayed on one of an upper left part, an upper center part, an
upper right part, a lower left part, a lower center part, a lower
right part, a left part, a center part, and a right part of a center
between upper and lower ends in the display region on the
liquid crystal panel.

[0094] Although preferred embodiments of the present
invention have been shown and described, it would be appre-
ciated by those skilled in the art that changes might be made
in those embodiments without departing from the principles
and spirit of the invention, the scope of which is defined in the
claims and their equivalents.

What is claimed is:

1. A method for driving a liquid crystal display device
including a gate driver for supplying gate signals to gate lines
on a liquid crystal panel and a data driver for supplying data
voltages to data lines on the liquid crystal panel, the method
comprising:

generating a vertical window control signal which controls

an output time period of the gate driver to the gate driver;
controlling the gate driver to intercept a part of the gate
signals to be supplied to the gate lines; and

controlling the data driver to initialize pixels on the liquid

crystal panel corresponding to the part of the gate signals
with a black color,

wherein the vertical window control signal has a vertical

window pulse of a low logic for designating an output
limit period of the gate signal during a time period of a
vertical synchronous signal.

2. The method according to claim 1, further comprising:

controlling the data drive to display a part of pixels on the

liquid crystal panel corresponding to a remainder of the
gate signals with a black color.
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