EP 1111 576 A2

Europdisches Patentamt

(19) 0’ European Patent Office
Office européen des brevets

(11) EP 1111 576 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
27.06.2001 Bulletin 2001/26

(21) Application number: 00125689.0

(22) Date of filing: 23.11.2000

(51) Intcl”: GO9G 3/36

(84) Designated Contracting States:
ATBECHCYDEDKESFIFRGBGRIEITLILU
MC NL PT SE TR
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 25.11.1999 JP 33517099

(71) Applicant: NEC CORPORATION
Tokyo (JP)

(72) Inventors:
¢ Kobayashi, Reiichi, NEC Corporation
Tokyo (JP)
* Noguchi, Toshiyuki, NEC Corporation
Tokyo (JP)

(74) Representative: Glawe, Delfs, Moll & Partner
Patentanwalte
Postfach 26 01 62
80058 Miinchen (DE)

(54) Liquid crystal display and driving method for liquid crystal display

(57)  For an image display area, a scanning signal
circuit (14) sequentially outputs scanning signals
(S14-61 to S14-1140) once for one horizontal period of
animage input signal (lin), and pixel data signals (S13-1
to S13-m) are input from a display signal circuit (13) to
a liquid crystal panel (15). For a blanking area, a plurality
of input pulses (S11b) are input to the scanning signal
circuit (14) synchronously with a high speed clock signal
(S11c), and the input pulses (S11b) transfer to the blank-
ing area. After writing blanking lines to thirty odd lines

at an upper side of the liquid crystal panel (15) ata same
time, blanking lines are written into thirty even lines at
the upper side at a same time. Similarly, after writing
blanking lines to thirty odd lines at a lower side of the
liquid crystal panel (15) at a same time, blanking lines
are written into thirty even lines at the lower side at a
same time. With this operation, when a number of scan-
ning signal lines (X1 to Xn) of the liquid crystal panel
(15) is larger than a number of scanning lines of one
vertical period of the image input signal (lin), the blank-
ing area is made completely.
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Description

Field of the Invention

[0001] The presentinvention relatesto a display using
a liquid crystal panel and more particularly to the liquid
crystal display and a driving method for the liquid crystal
display carrying out a complete blanking display in a
blanking area (blanking period) in which no image is dis-
played at an upper side and a lower side of a screen.
[0002] The present application claims priority of Jap-
anese Patent Application No. Hei 11-335170 filed on
November 25,1999, which is hereby incorporated by ref-
erence.

Description of the Related Art

[0003] A conventional liquid crystal display, as shown
in Fig. 5, is provided with a controller 1 and an oscillating
circuit 2. The controller 1 receives an image input signal
lin supplied from outside and a clock signal S2 supplied
from an oscillating circuit 2. The controller 1 generates
an image data signal S1a and a input pulse S1b, a clock
signal S1c and an output enable signal S1d for gener-
ating a scanning signal and outputs them. The controller
1 is connected to a display signal circuit 3 and a scan-
ning signal circuit 4. The display signal circuit 3 receives
the image data signal Sla, generates pixel (picture ele-
ment) data signal S3-1 to pixel data signal S3-m and
outputs pixel data signal S3-1 to the pixel data signal
S3-mto aliquid crystal panel 5. The scanning signal cir-
cuit 4 is provided with a shift register (not shown) for
receiving the input pulse S1b and for shifting synchro-
nously with the clock signal S1c¢c and outputs the input
pulse S1b as scanning signal S4-1 to scanning signal
S4-m to the liquid crystal panel 5 when receiving the out-
put enable signal S1d. An output side of the display sig-
nal circuit 3 is connected to data signal line Y1 to data
signal line Ym of the liquid crystal panel 5. An output
side of the scanning signal circuit4 is connected to scan-
ning signal line X1 to scanning signal line Xn of the liquid
crystal panel 5. The liquid crystal panel 5 is provided
with a plurality of pixel areas at intersection points of the
data signal line Y1 to data signal line Ym and scanning
signal line X1 to scanning signal line Xn and displays an
image by supplying pixel data signal S3-1 to the pixel
data signal S3-m to pixel areas selected by scanning
signal S4-1 to scanning signal S4-n among all the pixel
areas.

[0004] The operation of the conventional liquid crystal
display will be explained with reference to the timing
chart shown in Fig. 6.

[0005] The image input signal lin and the clock signal
S2 are input into the controller 1. Then, the image data
signal S1a, the input pulse S1b, the clock signal S1c
and the enable signal S1d are output from the controller
1. The image data signal S1a is input into the display
signal circuit 3 and then pixel data signal S3-1 to pixel
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data signal S3-m are output from the display signal cir-
cuit 3. The input pulse S1b, the clock signal S1c and the
output enable signal S1d are input into the scanning sig-
nal circuit 4. In the scanning signal circuit 4, the input
pulse S1b shifts synchronously with the clock signal
S1c, and scanning signal S4-1 to scanning signal S4-n
are output when the output enable signal S1d is in a ac-
tive mode, namely, a high level (hereinafter referred to
as H level) . No scanning signal S4-1 to no scanning
signal S4-n are output when the output enable signal
S1d is in a non-active mode, namely, a low level (here-
inafter referred to as L level). The pixel data signal S3-1
to pixel data signal S3-m and the scanning signal S4-1
to scanning signal S4-n are input into the liquid crystal
panel 5. In the liquid crystal panel 5, pixel data signal
S3-1 to pixel data signal S3-m are supplied to pixel ar-
eas selected by scanning signal S4-1 to scanning signal
S4-n and then an image corresponding to pixel data sig-
nal S3-1 to pixel data signal S3-m which are selected is
displayed.

[0006] However, there are the following problems in
the conventional liquid crystal display.

[0007] Figure 7 is a view explaining an operation of
the conventional liquid crystal display when a number
of scanning signal X1 to scanning signal Xn is 1200, a
number of scanning lines for an image display area (im-
age display period) of the image input signal lin is 1080
and a total of scanning lines is 1125.

[0008] As shown in Fig. 7, a state [1] shows scanning
signal S4-1 when pixel data signal S3-1 to pixel data
signal S3-m of a first line for the image display area (im-
age display period) is firstly written in the liquid crystal
panel 5. The output enable signal S1d is always in active
mode. Then, the input pulse S1b is shifted synchronous-
ly with the clock signal S1c, and pixel data signal S3-1
to pixel data signal S3-m of a second line are written in
the liquid crystal panel 5. In this way, pixel data signal
S3-1 to pixel data signal S3-m of the first line through a
1080th line are written in the liquid crystal panel 5. A
state [2] shows a scanning signal S4-1080 when pixel
data signal S3-1 to pixel data signal S3-m of the 1080th
line are written in the liquid crystal panel 5.

[0009] Then, a blanking area (black belt) is written
when the clock signal S1cis received. The blanking area
(blanking period) includes forty-five lines and the liquid
crystal panel 5 becomes black in the blanking area. A
state [3] shows the scanning signal S4-1 of the first line
and a scanning signal S4-1126 of an 1126t line when
anextline is the 1126t line, namely, the next is returned
to the first line. Therefore, concerning the 1126th line and
following lines, pixel data signal S3-1 to pixel data signal
S3-m are written similarly to a fifth line to an 1125t line.
A state [4] shows an example of the liquid crystal panel
5 displaying a state in that a start of the blanking area
is taken as a start of an image display area. In the state
[4], black parts show a blanking area 5a and blanking
area 5c¢ and a white part is an image display area 5b.
As shown in the state [4], the blanking area 5a and the



3 EP 1111 576 A2 4

blanking area 5c are written at an upper side and a lower
side of the image display area 5b, and another image
display area 5d is displayed under the blanking area 5¢
at the lower side. Therefore, there is a problem in that it
is impossible to write complete blanking areas at the up-
per side and at the lower side of the image display area.
[0010] To solve this problem, a technique is used in
which a digital signal process is applied to the image
input signal lin when a number of scanning signal line
X1 to scanning signal line Xn is larger than a total of the
scanning lines in a vertical period. For example, when
the number of the scanning signal line X1 to scanning
signal line Xn of the liquid crystal panel 5 is 1200, the
number of scanning lines of the image input signal lin in
the image display area is 1080 and the total of the scan-
ning lines is 1125, the image input signal lin is stored in
a frame memory and a process for preparing blanking
areas. With this operation, the liquid crystal panel is car-
ried out in which the total of scanning lines is 1200 while
the number of scanning lines in the image display area
is kept to 1080. However, when the total of scanning
lines is increased by executing a such a digital process,
there is a problem in that parts such as a frame memory
and a frame memory controller increase and a configu-
ration becomes complicated and large.

[0011] Further, Japanese Patent Publication No.
2820061 discloses a liquid crystal panel using a poly-
silicon technique in which a complicated scanning signal
circuit is configured in a liquid crystal panel, a plurality
of scanning signals are made in active modes and there-
by complete blanking areas are written in the upper side
and the lower side of the image display area. However,
in a liquid crystal panel using an amorphous silicon tech-
nique, which is mainly used in recent years, an electron
mobility is remarkable delayed compared with the liquid
crystal panel using the poly-silicon technique, and there-
fore, there is no practical use though the complicated
scanning signal circuit is configured in the liquid crystal
panel. That is, since the scanning signal circuit is a shift
register of a simple configuration, it is impossible to
make the plurality of scanning signals in the active mode
at a same time by the conventional driving method
shown in Fig. 6.

SUMMARY OF THE INVENTION

[0012] In view of the above, it is an object of the
present invention to provide a liquid crystal display ca-
pable of writing complete blanking at an upper side and
a lower side of an image display area in a liquid crystal
panel using an amorphous technique while keeping
conventional configuration of a scanning signal circuit,
when number of scanning signal lines is larger than total
of scanning lines of image signal for one vertical period.
[0013] Accordingto a firstaspect of the presentinven-
tion, there is provided a liquid crystal display including:

a liquid crystal panel provided with a plurality of data
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signal lines for inputting image data signals, a plu-
rality of scanning signal lines for inputting scanning
signals and a plurality of pixel areas arranged at in-
tersection points of the data signal lines and the
scanning signal lines and for displaying an image
corresponding to the image data signals by supply-
ing the image data signals to selected pixel areas
selected by scanning signals among the pixel are-
as;

a display signal circuit for sending the image data
signals to the data signal lines in accordance with
image input signals;

a scanning signal circuit for inputting an input pulse
used to generate the scanning signals, for moving
synchronously with a clock signal and for sending
the input pulse to the scanning signal lines as the
scanning signals when an output instruction signal
is input; and

a controller for inputting the image input signals and
for outputting the input pulse, the clock signal and
the output instruction signal to the scanning signal
circuit; the controller, when a number of the scan-
ning signal lines is larger than a number of scanning
lines of the image input signals for a vertical period,
for outputting the input pulse, the clock signal and
the output instruction signal in a first operation
mode for an image display area in a vertical direc-
tion of a screen of the liquid crystal panel and for
outputting the input pulse, the clock signal and the
output instruction signal in a second operation
mode for a blanking area in which no image is dis-
played at an upper side and a lower side of the
screen in the vertical direction.

[0014] In the foregoing, a preferable mode is one
wherein in the first operation mode, the scanning signal
circuit outputs the scanning signal once for one horizon-
tal period of the image input signal and in the second
operation mode, the scanning signal circuit outputs the
plurality of the scanning signals for the blanking area at
the same time.

[0015] Also, a preferable mode is one wherein in the
first operation mode, the scanning signal circuit outputs
the scanning signals plural times for one horizontal pe-
riod of the image input signal in order to enlarge the im-
age and in the second operation mode, the scanning
signal circuit outputs the plurality of the scanning signals
for the blanking area at the same time.

[0016] Also, a preferable mode is one wherein in the
second operation mode, the scanning signal circuit out-
puts the plurality of the scanning signals into an odd line
and an even line separated from the scanning signal
lines.

[0017] Also, a preferable mode one wherein in the
second operation mode, the scanning signal circuit in-
verts polarities of the scanning signals for the odd line
and the even line.

[0018] Furthermore, a preferable mode one wherein
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the liquid crystal panel is an active matrix liquid crystal
panel using a thin film transistor of amorphous silicon
as an active element.
[0019] According to a second aspect of the present
invention, there is provided a driving method for a liquid
crystal display including:

a step, when a number of scanning signal lines of
a liquid crystal panel is larger than a number of scanning
lines of image input signals for a vertical period, of out-
putting a scanning signal for one horizontal period of im-
age input signal for an image display area in a vertical
direction of a screen of the liquid crystal panel and of
outputting a plurality of scanning signals at a same time
for a blanking area in which no image is displayed at an
upper side and a lower side of the screen in the vertical
direction.
[0020] According to a third aspect of the present in-
vention, there is provided a driving method for a liquid
crystal display including:

a step, when a number of scanning signal lines of
a liquid crystal panel is larger than a number of scanning
lines of image input signals for a vertical period, of out-
putting scanning signals plural times for one horizontal
period of image input signal in order to enlarge an image
for an image display area in a vertical direction of a
screen of the liquid crystal panel and of outputting a plu-
rality of scanning signals at a same time for a blanking
area in which no image is displayed at an upper side
and a lower side of the screen in the vertical direction.
[0021] In the foregoing, a preferable mode wherein
the plurality of the scanning signals are output separate-
ly into odd lines and even lines for a blanking area in
which no image is displayed at the upper side and the
lower side of the screen in the vertical direction.
[0022] Also, a preferable mode one wherein polarities
of the scanning signals are inverted for the odd lines and
the even lines.
[0023] With the above-mentioned configurations,
when the number of scanning signal lines of the liquid
crystal panel equals the number of scanning lines of one
vertical period of the image input signal, the controller
outputs the input pulse, the clock signal and the output
instruction signal in the first operation mode for the im-
age display area of the screen of the liquid crystal panel
in the vertical direction and outputs the input pulse, the
clock signal and the output instruction signal in the sec-
ond operation mode for the blanking area of the screen
displaying no image at the upper side and the lower side
of the screen in the vertical direction, therefore, it is pos-
sible to write complete blanking at the upper side and
lower side of the image display area without a digital sig-
nal process using a frame memory or a like in spite of a
relatively simple liquid crystal panel using the amor-
phous silicon technique. Further, when the controller re-
ceives an image input signal of which a number of pixels
is half or less than a number of scanning pixels of the
liquid crystal panel, the controller outputs the clock sig-
nal plural times and the scanning signal circuit outputs
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scanning signals synchronously with the clock signals
plural times, therefore, it is possible to enlarge the im-
age.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The above and other objects, advantages, and
features of the present invention will be more apparent
from the following description taken in conjunction with
the accompanying drawings in which:

Fig. 1 is a block diagram showing an electrical con-
figuration of a liquid crystal display according to a
first embodiment;

Fig. 2A is a timing chart and Fig. 2B is a view for
explaining an operation of the liquid crystal display
in Fig. 1;

Fig. 3 is a block diagram showing an electrical con-
figuration of a liquid crystal display according to a
second embodiment;

Fig. 4 is a timing chart for explaining an operation
of the liquid crystal display in Fig. 3;

Fig. 5 is a block diagram showing an electrical con-
figuration of a conventional liquid crystal display;
Fig. 6 is a timing chart for explaining an operation
of the conventional liquid crystal display shown in
Fig. 5; and

Fig. 7 is a view for explaining the operation of the
conventional liquid crystal display shown in Fig. 5.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0025] Best modes for carrying out the present inven-
tion will be described in further detail using various em-
bodiments with reference to the accompanying draw-
ings.

First Embodiment

[0026] Figure 1 is a block diagram showing an elec-
trical configuration of a liquid crystal display according
to the first embodiment of the present invention.

[0027] The liquid crystal display according to the first
embodiment, as shown in Fig. 1, is provided with a con-
troller 11 and an oscillating circuit 12. The controller 11
includes a plurality of logic circuits and a like, receives
an image input signal lin supplied from outside and a
clock signal S12 supplied from the oscillating circuit 12
and generates an image data signal S11a and an input
pulse S11b, a clock signal S11c and an output instruc-
tion signal, such as an output enable signal S11d, for
scanning signal generation in order to output them. Fur-
ther, the controller 11, when number of scanning signal
lines of a liquid crystal panel 15 in the liquid crystal dis-
play is larger than number of the image input signal lin
for one vertical period, outputs the input pulse S11b, the
clock signal S11¢ and the output enable signal S11d in
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a first operation mode for an image display area of the
liquid crystal panel 15 in a vertical direction and outputs
the input pulse S11b, the clock signal S11c and the out-
put enable signal S11d and outputs the input pulse
S11b, the clock signal S11c¢ and the output enable signal
S11d in a second operation mode for a blanking area in
which noimage is displayed at an upper side and a lower
side of the liquid crystal panel 15 in the vertical direction.
[0028] The controller 11 is connected to a display sig-
nal circuit 13 and a scanning signal circuit 14. The dis-
play signal circuit 13 receives the image data signal
S11a, generates pixel data signal S13-1 to pixel data
signal S13-m and outputs them. The scanning signal cir-
cuit 14 includes a shift register for receiving the input
pulse S11b and shifting synchronously with the clock
signal S11¢ and a like and outputs the input pulse S11b
as scanning signal S14-1 to scanning signal S14-n
when receiving the output enable signal S11d. An output
side of the display signal circuit 13 is connected to data
signal line Y1 to data signal line Ym of the liquid crystal
panel 15 and an output side of the scanning signal circuit
14 is connected to scanning signal line X1 to scanning
signal line Xn. The liquid crystal panel 15 includes a plu-
rality of pixel areas provided at intersection points of da-
ta signal line Y1 to data signal line Ym and scanning
signal line X1 to scanning signal line Xn and displays an
image by supplying pixel data signal S13-1 to pixel data
signal S13-m to image areas selected by scanning sig-
nal 14-1 to scanning signal S14-n among all the image
areas. The liquid crystal panel 15 is an active-matrix
type, and includes active elements of a TFT (Thin Film
Transistor) using amorphous silicon and memory cells
for storing pixel data signal S13-1 to pixel data signal
S13-m as the pixel areas.

[0029] Inthe liquid crystal display, the image input sig-
nal lin and the clock signal S12 are input into the con-
troller 11, and the image data signal S11a, the input
pulse S11b, the clock signal S11c and the output enable
signal S11d are output from the controller 11. The image
data signal S11a is input into the display signal circuit
13 and pixel data signal S13-1 to pixel data signal S13-n
are output from the display signal circuit 13. The input
pulse S11b, the clock signal S11c and the output enable
signal S11d are input into the scanning signal circuit 14.
In the scanning signal circuit 14, the input pulse S11b
shifts synchronously with the clock signal S11c, and
scanning signal S14-1 to scanning signal S14-n are out-
put when the output enable signal S11d is an H level.
The pixel data signal S13-1 to pixel data signal S13-m
and scanning signal S14-1 to scanning signal S14-n are
input into the liquid crystal panel 15. In the liquid crystal
panel 15, pixel data signal S13-1 to pixel data signal
S13-m are supplied to the pixel areas selected by scan-
ning signal S14-1 to scanning signal S14-n, and the dis-
play corresponding to pixel data signal S13-1 to pixel
data signal S13-m is displayed.

[0030] Figure 2Aisatimingchartand Fig. 2B is a view
for explaining an operation of the liquid crystal display
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according to the first embodiment when number of scan-
ning signal line X1 to scanning signal line Xn is larger
than total of scanning lines of the image input signal lin.
Figure 2A and Fig. 2B show an operation of the liquid
crystal display when number of scanning signal line X1
to scanning signal line Xn is 1200, number of the image
input signal lin for the image display area is 1080 and
total of scanning lines is 1125.

[0031] Explanations will be given of the liquid crystal
display with reference to Fig. 2A and Fig. 2B.

[0032] As shown in Fig. 2A and Fig. 2B, in a state [1],
the output enable signal S11d becomes the H level, a
scanning signal S14-1140 is output from the scanning
signal circuit 14 and last pixel data signal S13-1 to last
pixel data signal S13-m in the image display area for
1080 lines are input from the display signal circuit 13 to
the liquid crystal panel 15. A transition period from the
state [1] to state [2] in Fig. 2A and Fig. 2B, the output
enable signal S11d becomes an L level and the scan-
ning signal S14-1140 in the state [1] becomes in a non-
active state. At this time, thirty pulses inverting per one
pulse of the clock signal S11¢ are input to the scanning
signal circuit 14 and transfer in the scanning signal cir-
cuit 14 synchronously with the clock signal S11c.
[0033] In the state [2] shown in Fig. 2A and Fig. 2B,
the controller 11 executes an operation in the second
operation mode. The output enable signal S11d be-
comes the H level and thirty odd lines are output from
among sixty lines of scanning signal S14-1 to scanning
signal S14-60 in the blanking area of the upper side from
the scanning signal circuit 14 at a same time. As aresult,
blanking lines are written in thirty odd lines of the upper
side in the liquid crystal panel 15 at a same time. In a
state [3] shown in Fig. 2A and Fig. 2B, the controller 11
executes an operation in the second operation mode.
The output enable signal S11d becomes the H level, thir-
ty input pulses S11b transfer in the scanning circuit 14
synchronously with one clock signal S11c and thirty
even scanning signals are output from among sixty sig-
nals of scanning signal S14-1 to scanning signal S14-60
in the blanking area of the upper side from the scanning
signal circuit 14 at a same time. As a result, blanking
lines are written in thirty even lines of the upper side in
the liquid crystal panel 15 at a same time. Polarities of
these scanning signals are inverse to those of the thirty
odd scanning signals in the state [2]. In the state [2] and
the state [3] shown in Fig. 2A and Fig. 2B, to match an
image display period for the image display area with a
writing time, the clock signal of a period similar to the
image display period is input to the scanning signal cir-
cuit 14. Periods in the state [2] and the state [3] may be
longer or shorter than a horizontal period, if only the
blanking areas are written in the liquid crystal panel 15.
In a transition period from the state [3] to a state [4] in
Fig. 2A and Fig. 2B, the output enable signal S11d be-
comes the L level and the scanning signal becomes a
non-active mode. At this time, one clock signal S11c is
input to the scanning signal circuit 14 and thirty input
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pulses S11b transfer of synchronously with one clock
signal S11c to the blanking area at the lower side.
[0034] Then, inthe state [4] shown in Fig. 2A and Fig.
2B, the output enable signal S11d becomes the H level
and thirty odd scanning signals are output among sixty
signals of scanning signal S14-1141 to scanning signal
S14-1200 of the blanking area at the lower side. As a
result, blanking lines are written in thirty odd lines of the
liquid crystal panel 15 at the lower side at a same time.
In a state [5] shown in Fig. 2A and Fig. 2B, the output
enable signal S11d becomes the H level, thirty input
pulses S11b transfer in the scanning signal circuit 14
synchronously with one clock signal S11c, and thirty
even scanning signals among sixty of the scanning sig-
nal S14-1141 to scanning signal S14-1200 of the blank-
ing area at the lower side. As a result, blanking lines are
written in the thirty even lines of the liquid crystal panel
15 at the lower side. In the state [4] and the state [5] in
Fig. 2A and Fig. 2B, in order to match image display pe-
riod with writing time, clock signals S11c with period
equal to that of the image display area is input to the
scanning signal circuit 14. Period of the state [4] and the
state [5] may be longer or shorter than the horizontal
period only if the blanking is written.

[0035] After the state [5] in Fig 2A and Fig. 2B, as
shown in Fig. 2A, the input pulse S11b of the H level is
input for one clock signal S11c. In a transition period
from the state [5] to a state [6], one clock signal S11cis
input into the scanning signal circuit 14. Then, thirty in-
put pulses S11b become non-active modes and one in-
put pulse S11b transfers to a start of the image display
area. In the state [6] in Fig. 2A and Fig. 2B, the controller
11 executes the first operation mode, the output enable
signal S11d becomes the H level, scanning signal
S14-61 is output from the scanning signal circuit 14, and
pixel data signal S13-1 to pixel data signal S13-m of the
first line in image display area having 1080 lines are in-
put from the display signal circuit 13 to the liquid crystal
panel 15. Similarly, scanning signal S14-62 to scanning
signal S14-1140 are sequentially output from the display
signal circuit 13 to the liquid crystal panel 15 per one
horizontal period of the image input signal lin. Thus, pix-
el data signal S13-1 to pixel data signal S13-m of the
corresponding line are input from the display signal cir-
cuit 13 to the liquid crystal panel 15.

[0036] As described above, according to the first em-
bodiment, when number of scanning signal lines of the
liquid crystal panel 15 is larger than number of scanning
lines of one vertical period of the image input signal lin,
the controller 11, for the image display area in the ver-
tical direction of the liquid crystal panel 15, outputs the
input pulse S11b, clock signal S11c and the output en-
able signal S11d in the first operation mode and, for the
blanking area at the upper side and the lower side of the
screen in the vertical direction, outputs the input pulse
S11b, the clock signal S11c¢ and the output enable signal
S11d in the second operation mode, therefore, though
the liquid crystal panel 15 of relatively simple configura-
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tion using the amorphous silicon technique is used,
complete blanks can be written at the upper side and
the lower side.

Second Embodiment

[0037] Further, a second embodiment according to
the present invention will be described.

[0038] Figure 3 is a block diagram showing an elec-
trical configuration of a liquid crystal display according
to a second embodiment of the present invention, and
same numerals are applied to same elements in Fig. 1.
[0039] The liquid crystal display is provided with a
controller 21 different from a controller 11 in Fig. 1. The
controller 21 receives image signal inH such as an in-
terlace signal of an HDTV [High Definition Television]
signal in which a scanning line for one vertical period is
half or less than a scanning signal of a liquid crystal pan-
el 15 and outputs an input pulse S21b, the clock signal
S21c and the output enable signal S21d in a first oper-
ation mode for an image display area in a vertical direc-
tion of a screen of the liquid crystal panel 15. In the first
operation mode, a scanning signal circuit 14 receives
the input pulse S21b, the clock signal S21c and the out-
put enable signal S21d and outputs a plurality of scan-
ning signals for one horizontal period of the image input
signal inH.

[0040] Figure 4 is a timing chart of each section for
explaining operation of the liquid crystal display, a ver-
tical axis shows a logic level and a horizontal axis shows
a time. Figure 4 shows an operation when an interlace
signal of the HDTV in which a number of the scanning
lines is 1080 for the image display area is 1080, a total
of scanning lines is 1125 is written as the image input
signal inH.

[0041] The following shows differences the operation
of the second embodiment and operation in the first em-
bodiment.

[0042] Thatis, intheimage display area, the controller
21 outputs the clock signal S21¢ two times to an pixel
data signal S13-1 to pixel data signal S13-m of one line
and the scanning signal circuit 14 outputs sequentially
a scanning signal S14-k and a scanning signal S14-
(k+1) synchronously with the clock signal S21c. As a
result, same pixel data signal S13-1 to pixel data signal
S13-m are written into the liquid crystal panel 15 of two
lines and an image is enlarged. At this time, the output
enable signal S21d is not always in active mode, a pulse
width is made narrow and pulse widths for a first writing
time and a second writing time of pixel data signal S13-1
to pixel data signal S13-m are similar. Thus, it is avoided
that arising of pixel data signal S13-1 to pixel data signal
S13-m input into data signal line YI to data signal line
Ym becomes slow, and thereby no luminance difference
occurs in pixel data signal S13-1 to pixel data signal
S13-m. Other operations are similar to those of the first
embodiment.

[0043] As above described, according to the second
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embodiment, when the controller 21 receives the image
input signal inH in which the scanning line of one vertical
period is half or less of the scanning signal line of the
liquid crystal panel 15, the controller 21 outputs the clock
signal S21c two times and the scanning signal circuit 14
outputs sequentially the scanning signal S14-k and the
scanning signal S14- (K+1) synchronously with the
clock signal S21c, therefore, the image is enlarged and
blanking lines area written at an upper side and a lower
side of an image display area with relatively simple con-
figuration.

[0044] It is apparent that the present invention is not
limited to the above embodiments but may be changed
and modified without departing from the scope and spirit
of the invention.

[0045] For example, the liquid crystal panel is not lim-
ited to the active-matrix type and a passive-matrix type
may be used. Also, it is possible to increase or decrease
a number of scanning lines of the image input scanning
signal, a number of scanning lines for the blanking area,
a number of scanning lines in the image display area
and a number of scanning lines of the liquid crystal panel
15 in accordance with necessity. In the second embod-
iment, pixel data signal S13-1 to pixel data signal S13-m
may be written three or more times in accordance with
the number of the scanning signals of the liquid crystal
panel 15, not limited to twice. The display signal circuit
13 shown in Fig. 1 and Fig. 3 may directly receive an
image input signal in and output pixel data signal S13-1
to pixel data signal S13-m. Further, the present inven-
tion may be applied to all apparatuses for displaying an
image by supplying pixel data to pixel areas selected by
a scanning signal image, for example, a PDP (Plasma
Display Panel).

Claims

1. Aliquid crystal display characterized by comprising:
a liquid crystal panel (15) provided with a plurality
of data signal lines (Y1 to Ym) for inputting pixel da-
ta signals (S13-1 to S13-m), a plurality of scanning
signal lines (X1 to Xn) for inputting scanning signals
(S14-1 to S14-n) and a plurality of pixel areas ar-
ranged at intersection points of said data signal
lines (Y1 to Ym) and said scanning signal lines (X1
to Xn) and for displaying an image corresponding
to said pixel data signals (S13-1 to S13-m) by sup-
plying said pixel data signals (S13-1 to S13-m) to
selected pixel areas selected by said scanning sig-
nals (S14-1 to S14-n) among said pixel areas;

a display signal circuit (13) for sending said pix-
el data signals (S13-1 to S13-m) to said data
signal lines (Y1 to Ym) in accordance with im-
age input signals (lin);

a scanning signal circuit (14) for inputting an in-
put pulse (S11b) used to generate said scan-
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ning signals (S14-1 to S14-n), moving synchro-
nously with a clock signal (S11c) and for send-
ing said input pulse (S11b) to said scanning sig-
nal lines (X1 to Xn) as said scanning signals
(S14-1 to S14-n) when an output instruction
signal (S11d) is input; and

a controller (11, 21) for inputting said image in-
put signals (lin) and for outputting said input
pulse (S11b), said clock signal (S11c) and said
output instruction signal (S11d) to said scan-
ning signal circuit (14); said controller (11, 21),
when a number of said scanning signal lines
(X1 to Xn) is larger than a number of scanning
lines of said image input signals (lin) for a ver-
tical period, for outputting said input pulse
(S11b), said clock signal (S11c) and said output
instruction signal (S11d) in a first operation
mode for an image display area in a vertical di-
rection of a screen of said liquid crystal panel
(15) and for outputting said input pulse (S11b),
said clock signal (S11c) and said output instruc-
tion signal (S11d) in a second operation mode
for a blanking area in which no image is dis-
played at an upper side and a lower side of said
screen in said vertical direction.

The liquid crystal display according to Claim 1, char-
acterized in that in said first operation mode, said
scanning signal circuit (14) outputs said scanning
signal (S14-61 to S14-S14-1140) once for one hor-
izontal period of said image input signal (lin) and in
said second operation mode, said scanning signal
circuit (14) outputs a plurality of said scanning sig-
nals for said blanking area at a same time.

The liquid crystal display according to Claim 1, char-
acterized in that in said first operation mode, said
scanning signal circuit (14) outputs said scanning
signals plural times for one horizontal period of said
image input signal (lin) in order to enlarge said im-
age and in said second operation mode, said scan-
ning signal circuit (14) outputs a plurality of said
scanning signals for said blanking area at a same
time.

The liquid crystal display according Claim 1, char-
acterized in that in said second operation mode,
said scanning signal circuit (14) outputs said plural-
ity of said scanning signals into an odd line and an
even line separated from each of said scanning sig-
nal lines (X1 to Xn).

The liquid crystal display according to Claim 4, char-
acterized in that in said second operation mode,
said scanning signal circuit (14) inverts polarities of
said scanning signals for said odd line and said
even line.
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The liquid crystal display according to Claim 1, char-
acterized in that said liquid crystal panel (15) is an
active matrix liquid crystal panel (15) using a thin
film transistor of amorphous silicon as an active el-
ement.

A driving method for a liquid crystal display charac-
terized by comprising:

a step, when a number of scanning signal
lines (X1 to Xn) of a liquid crystal panel (15) is larger
than a number of scanning lines of image input sig-
nals (lin) for a vertical period, of outputting a scan-
ning signal for one horizontal period of image input
signal (lin) for an image display area in a vertical
direction of a screen of said liquid crystal panel (15)
and of outputting a plurality of scanning signals at
a same time for a blanking area in which no image
is displayed at an upper side and a lower side of
said screen in said vertical direction.

The driving method for the liquid crystal display ac-
cording to Claim 7, characterized in that said plural-
ity of said scanning signals are output separately
into odd lines and even lines for said blanking area
in which no image is displayed at said upper side
and said lower side of said screen in said vertical
direction.

The driving method for the liquid crystal display ac-
cording to Claim 8, characterized in that polarities
of said scanning signals are inverted for said odd
lines and said even lines of said scanning signal
lines (X1 to Xn).

A driving method for a liquid crystal display charac-
terized by comprising:

a step, when a number of scanning signal
lines (X1 to Xn) of a liquid crystal panel (15) is larger
than a number of scanning lines of image input sig-
nals (lin) for a vertical period, of outputting scanning
signals plural times for one horizontal period of im-
age input signal (lin) in order to enlarge an image
for an image display area in a vertical direction of a
screen of said liquid crystal panel (15) and of out-
putting a plurality of scanning signals at a same time
for a blanking area in which no image is displayed
at an upper side and a lower side of said screen in
said vertical direction.

The driving method for the liquid crystal display ac-
cording to Claim 10, characterized in that said plu-
rality of said scanning signals are output separately
into odd lines and even lines for said blanking area
in which no image is displayed at said upper side
and said lower side of said screen in said vertical
direction.

The driving method for the liquid crystal display ac-
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13.

14.

14

cording to Claim 11, characterized in that polarities
of said scanning signals are inverted for said odd
lines and said even lines of said scanning signal
lines (X1 to Xn).

A liquid crystal display characterized by comprising:
a liquid crystal panel (15) provided with a plurality
of data signal lines (Y1 to Ym) for inputting pixel da-
ta signals (S13-1 to S13-m), a plurality of scanning
signal lines (X1 to Xn) for inputting scanning signals
and a plurality of pixel areas arranged at intersec-
tion points of said data signal lines (Y1 to Ym) and
said scanning signal lines (X1 to Xn) and for dis-
playing an image corresponding to said pixel data
signals (S13-1to S13-m) by supplying said pixel da-
ta signals (S13-1 to S13-m) to selected pixel areas
selected by said scanning signals among said pixel
areas;

a display signal circuit (13) for sending said pix-
el data signals (S13-1 to S13-m) to said data
signal lines (Y1 to Ym) in accordance with im-
age input signals (lin);

a scanning signal circuit (14) for inputting an in-
put pulse (S11b) used to generate said scan-
ning signals, moving synchronously with a
clock signal (S11c) and for sending said input
pulse (S11b) to said scanning signal lines (X1
to Xn) as said scanning signals when an output
instruction signal (S11d) is input; and

a controller (11, 21) for inputting said image in-
put signals (lin) and for outputting said input
pulse (S11b), said clock signal (S11c) and said
output instruction signal (Slid) to said scanning
signal circuit (14); said controller (11, 21), when
a number of said scanning signal lines (X1 to
Xn) is larger than a number of scanning lines
of said image input signals (lin) for a vertical
period, for outputting said input pulse (S11b),
said clock signal (S11c) and said output instruc-
tion signal (S11d) in a first operation mode for
an image display period in a vertical direction
of a screen of said liquid crystal panel (15) and
for outputting said input pulse (S11b), said
clock signal (S11c) and said output instruction
signal (S11d) in a second operation mode for a
blanking period in which no image is displayed
at an upper side and a lower side of said screen
in said vertical direction.

The liquid crystal display according to Claim 13,
characterized in that in said first operation mode,
said scanning signal circuit (14) outputs said scan-
ning signal once for one horizontal period of said
image input signal (lin) and in said second operation
mode, said scanning signal circuit (14) outputs a
plurality of said scanning signals for said blanking
period at a same time.
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The liquid crystal display according to Claim 13,
characterized in that in said first operation mode,
said scanning signal circuit (14) outputs said scan-
ning signals plural times for one horizontal period
of said image input signal (lin) in order to enlarge
said image and in said second operation mode, said
scanning signal circuit (14) outputs a plurality of
said scanning signals for said blanking period at a
same time.

A driving method for a liquid crystal display charac-
terized by comprising:

a step, when a number of scanning signal
lines (X1 to Xn) of a liquid crystal panel (15) is larger
than a number of scanning lines of image input sig-
nals (lin) for a vertical period, of outputting a scan-
ning signal for one horizontal period of image input
signal (lin) for an image display period in a vertical
direction of a screen of said liquid crystal panel (15)
and of outputting a plurality of scanning signals at
a same time for a blanking period in which no image
is displayed at an upper side and a lower side of
said screen in said vertical direction.

A driving method for a liquid crystal display charac-
terized by comprising:

a step, when a number of scanning signal
lines (X1 to Xn) of aliquid crystal panel (15) is larger
than a number of scanning lines of image input sig-
nals (lin) for a vertical period, of outputting scanning
signals plural times for one horizontal period of im-
age input signal (lin) in order to enlarge an image
for an image display period in a vertical direction of
a screen of said liquid crystal panel (15) and of out-
putting a plurality of scanning signals at a same time
for a blanking period in which no image is displayed
at an upper side and a lower side of said screen in
said vertical direction.
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FIG.5 (PRIOR ART)
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FIG.6 (PRIOR ART)
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