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Description

[0001] The present invention relates to a liquid crystal
display device used for a portable personal computer,
etc. particularly to a liquid crystal display device having
a magnifying or enlarging display function.
[0002] A liquid crystal display device is employed as
a display device of various electronic devices such as a
laptop-type or a note-book-type portable personal com-
puter, a word processor, a portable TV, a video camera
or the like since it is thin, light and consumes little power.
[0003] Such a liquid crystal display device (LCD de-
vice) generally comprises a liquid crystal display (LCD)
composed of a liquid crystal display panel (LCD panel)
provided with a plurality of liquid crystal pixels arranged
as a matrix and display electrodes corresponding to the
liquid crystal pixels and a driving circuit for driving the
liquid crystal pixels under time-sharing control, namely,
for time-sharing matrix driving the liquid crystal pixels
by successively applying control signals corresponding
to the image data to the display electrodes forming each
line of the image data; and, a display controller for out-
putting the image data and synchronous signals to the
driving circuit.
[0004] Moreover, such an LCD device has enlarging
function, which is not only effective in fine visibility but
also in improvement of contrast or reduction of power
consumption.
[0005] As a result, enlarging display methods have
been proposed using the LCD device.
[0006] For example, Japanese Patent Laid-Open
Publication No. 55-79492 discloses an enlarging display
method comprising applying the same driving signal to
a plurality of display electrodes in a bunch or unit so as
to change the size of the displayed unit of pixels to there-
by enlarge a display area. Furthermore, Japanese Pat-
ent Laid-Open Publication No. 57-68979 discloses a
method of enlarging the display area by N times by in-
creasing the frequency of a scanning clock by N times
for time-sharing matrix driving of liquid crystal pixels of
an LCD device, and a method of changing display areas
by delaying reference signals.
[0007] Such conventional enlarging display methods,
however, cannot enlargedly display an image from any
desired display area of a full-screen area of a display,
but normally only an image from, e.g. an upper screen
area, can be enlargedly displayed on a full-screen area
of a display.
[0008] Still furthermore, there is an LCD of a vertical-
ly-divided driving system shown in Fig. 10, wherein im-
age data is inputted independently to upper and lower
half portions of the LCD.
[0009] According to this example, an LCD 1 is provid-
ed with an LCD panel 2, which can display image data
corresponding to 400 rows of pixels (hereinafter referred
to as 400 lines of image data). The LCD 1 independently
comprises a 4-bit parallel-input upper data bus 12 for
transferring upper side image data corresponding to 200

rows of pixels extending from the 1st through 200th rows
(hereinafter referred to as the 1st through 200th image
data lines) to be displayed on an upper half portion 2a
of the LCD panel 2, and a 4-bit parallel-input lower data
bus 13 for transferring a lower side image data corre-
sponding to 200 rows of pixels extending from 201st
through 400th rows (hereinafter referred to as 201st
through 400th image data lines) to be displayed on a
lower half portion 2b of the LCD panel 2.
[0010] Synchronous signals for scanning and time-
sharing matrix driving each liquid crystal pixel are input-
ted into the upper half portion 2a and the lower half por-
tion 2b by way of the same bus, i.e., a synchronous bus
14 wherein both upper and lower half portions 2a and
2b are scanned at the same time 200 times per cycle,
thereby displaying 400 lines of image data extending
from the 1st through 400th lines image data.
[0011] Such an LCD had a problem in that when an
image from any desired display area of a full-screen ar-
ea is to be enlarged, the image data is not equally divid-
ed into upper and lower side image data so that the en-
larged image becomes discontinuous or uneven.
[0012] The features in the preamble of claim 1 are dis-
closed in US 4745485.
[0013] It is an object of the present invention to solve
these problems and provide an LCD device comprising
an LCD for changing the size of the displayed unit of
pixels by electrically connecting a plurality of display
electrodes in parallel with one another for time-sharing
matrix driving liquid crystal pixels arranged as a matrix
wherein image data is independently inputted into upper
and lower half portions of the LCD, a display controller
for outputting upper and lower side image data to be dis-
played on the upper and lower half portions of the LCD,
and synchronous signals, wherein an image from any
desired display area of a full-screen area can be en-
largedly displayed on a full-screen area of the display
with high quality and be easily visible without being dis-
continuous.
[0014] In order to achieve the above object, the LCD
device according to the present invention comprises up-
per and lower side image data-holding memories.
[0015] The LCD device further comprises a memory
write control means which divides image data from a giv-
en display area of a full-screen area outputted from the
display controller into new upper and lower side image
data and writes the same in the upper and lower side
image data-holding memories to be held therein respec-
tively.
[0016] The LCD device still further comprises a mem-
ory read control means for reading out the upper and
lower side image data to be displayed repeatedly on the
upper and lower half portions of the LCD respectively.
[0017] According to the LCD device having such a
structure as mentioned above, if the given display area
described above becomes a full-screen area, upper and
lower side image data from the full screen area output-
ted from the display controller are written in the upper
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and lower side image data-holding memories as they
are new upper and lower side image data to be held
therein respectively, and thereafter are read out there-
from to be displayed on the upper and lower screen ar-
eas respectively without electrically connecting the dis-
play electrodes of the LCD in parallel with one another,
thereby displaying a normal equal-sized image.
[0018] If the given display area described above is a
vertical segment of a belt-shaped display area extend-
ing in a horizontal direction of the full screen area, image
data from the belt-shaped display area in a screenful of
image data output from the display controller is divided
into new upper and lower side image data, which are
written in the upper and lower side image data-holding
memories set forth above to be held therein respective-
ly. They are then read out therefrom to be displayed as
a normally enlarged image by scanning the display elec-
trodes which are electrically connected in parallel with
one another, and which correspond to a plurality of liquid
crystal pixels which are contiguous with one another in
a vertical direction of the screen of the LCD.
[0019] It is preferable that the above memory write
control means comprises a display area determining
means for determining the given display area, a write
reference determining means for determining a write
reference based on the synchronous signals outputted
from the display controller, a write means for controlling
the upper and lower side image data-holding memories
based on the signals outputted from the write reference
determining means and the display area determining
means, and a select means for selecting the upper and
lower side image data outputted from the display con-
troller in response to the signals outputted from the dis-
play area determining means to output the same as new
upper and lower side image data which are written in
the upper and lower side image data-holding memories
respectively.
[0020] The display area determining means selects
any of a plurality of different display areas which have
been previously set in response to inputted mode sig-
nals and determines the same as the given display area.
[0021] Otherwise, it is also possible to detect a cursor
location representing ready for input of image data in a
full screenful image data outputted from the display con-
troller and determine a given area including the detected
cursor location as the given display area. This method
is convenient for personal computers, word processors
or the like since an area in which characters etc. to be
inputted next are displayed is automatically enlargedly
displayed.
[0022] When the display controller is operating, the
image data of the given display area in the image data
outputted thereby are written in the upper and lower side
image data-holding memories to be held therein as de-
scribed above, and when the display controller is not op-
erating (e.g., when the system is ready for input while it
is driven with low power consumption), the upper and
lower side image data stored in the upper and lower side

image data-holding memories respectively can be read
out therefrom to be repeatedly displayed on the upper
and lower half portions of the LCD device.
[0023] Accordingly, even in a state of being ready for
input wherein the display controller stops its operation,
it is possible to continue displaying the image of the full-
screen area which was most recently outputted as a
static image with an equal-sized image or enlargedly
displaying the image from a part of the full-screen area
which was most recently outputted as a static image with
an enlarged image on a part of the display area.
[0024] When the display controller is operating, the
image data from any given display area of the image
data outputted from the display controller can be repeat-
edly written in the upper and lower side image data-hold-
ing memories and be read out therefrom to be repeat-
edly displayed on the upper and lower half portions of
the LCD device respectively so as to be displayed in real
time as an equal-sized image or an enlarged image.

Fig. 1 is a block circuit diagram of an LCD device
according to a first embodiment of the present in-
vention;
Fig. 2 is a circuit diagram showing details of the
memory write control portion in Fig. 1;
Fig. 3 is a table for explaining the operation of the
memory write control portion shown in Fig. 2;
Fig. 4 is a timing chart of signals for explaining the
operation of the memory write control portion shown
in Fig. 2;
Fig. 5 is a circuit diagram showing details of the
memory write control portion in Fig. 1;
Fig. 6 is a block diagram of an LCD device accord-
ing to a second embodiment of the present inven-
tion;
Fig. 7 is a circuit diagram showing examples of a
VRAM access detection circuit and a low power
write circuit in Fig. 6;
Fig. 8 is a circuit diagram showing a detailed write
enabling restriction circuit in Fig. 6;
Fig. 9 is a flowchart showing the processing of a
display area determining means according to a third
embodiment of the present invention; and
Fig. 10 is a schematic view of a conventional LCD
device of a vertically-divided driving system.

[0025] The preferred embodiments of the present in-
vention will be described hereinafter with reference to
drawings.

[First Embodiment: Figs. 1 to 5]

[0026] Fig. 1 is a block circuit diagram of an LCD de-
vice according to a first embodiment of the present in-
vention.
[0027] In the first embodiment, denoted at 1 is an LCD
device which employs a VGA (Video Graphic Array) of
the vertically-divided driving system wherein vertically
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divided image data is inputted in the same manner as a
conventional LCD device shown in Fig. 10. The LCD de-
vice of this type is, for example, employed by personal
computers or the like, and it is composed of an LCD pan-
el 2 including 640 by 480 liquid crystal pixels and display
electrodes corresponding thereto respectively arranged
as a matrix, and an LCD driving circuit 3 for independ-
ently time-sharing matrix driving the upper and lower
half portions 2a and 2b of the LCD panel 2.
[0028] A display controller 4 is a display controller cir-
cuit using a microcomputer which is a usual VGA con-
troller. The display controller 4 accesses a VRAM (Video
RAM) 5 to write display data transferred from a system
controller 10 therein upon receipt of an instruction from
the system controller 10. The display controller 4 reads
out the display data written in the VRAM 5, and outputs
a frame signal 111, a horizontal latch pulse signal 112,
a clock pulse signal 113, respectively serving as syn-
chronous signals for driving the LCD device, and upper
and lower side image data 114 and 115. It is supposed
that the display controller 4 outputs 241 lines of image
data on each of an upper and a lower side.
[0029] The VRAM 5 is a buffer memory for the display
data, and employs a normal SRAM (Static RAM) or
DRAM (Dynamic RAM).
[0030] The system controller 10 is a control portion for
controlling an entire system of such a device as a per-
sonal computer or a word processor provided with the
LCD device, and includes microcomputers. The system
controller 10 is connected to an input device such as a
keyboard and a storage device such as a hard disk de-
vice and a floppy disk by way of an I/O circuit so as to
perform various processings including data processing,
and various controlling, to prepare necessary display
data which are transferred to the display controller 4 to
be written in the VRAM 5. Mode signals A and B, de-
scribed later, are outputted from the system controller
10 by instruction of an operator or automatically.
[0031] The LCD device of the first embodiment further
comprises a memory write controller (memory write con-
trol means) 6, a memory read controller (memory read
control means) 7, an upper side memory 8 serving as
an upper side image data-holding memory, and a lower
side memory 9 serving as a lower side image data-hold-
ing memory.
[0032] The memory write controller 6 comprises a dis-
play area determining circuit 101, a counter circuit 102
serving as a write reference determining means, a mem-
ory write circuit 103 serving as a write means, and a data
select circuit 104 serving as a select means.
[0033] The display area determining circuit 101 is a
circuit for determining a display area in which a screenful
of image data outputted from the display controller 4 is
displayed normally or enlargedly, and also it is a circuit
to transmit the result of decoding of the mode signals A
and B which are inputted from the system controller 10
to the memory write circuit 103, the data select circuit
104 and a memory read circuit 108, described later, as

a mode bus signal 123 corresponding to a display area
determining signal.
[0034] It should be noted that in this specification the
term "screenful of image data" refers to an amount or
quantity of data corresponding to one full screen's worth
of image data. In other words, one full screen of image
data is a screenful of image data.
[0035] The mode signals A and B can also be directly
and selectively produced by an operator by way of dip
switches, etc., provided in the LCD device.
[0036] The counter circuit 102 produces a decode bus
signal 120, based on which the image data is written in
the upper and lower side memories 8 and 9, in response
to the frame signal 111 and the horizontal latch pulse
signal 112 outputted from the display controller 4 as syn-
chronous signals.
[0037] The memory write circuit 103 is a circuit for pro-
ducing an upper side write bus signal 116 for driving the
upper side memory 8 to write the image data therein,
and a lower side write bus signal 117 for driving the lower
side memory 9 to write the image data therein in re-
sponse to the decode bus signal 120 and the clock pulse
signal 113.
[0038] The data select circuit 104 selects the upper
and lower side image data 114 and 115 respectively out-
putted from the display controller 4 to thereby output up-
per side write data 118 serving as a new upper side im-
age data to be written in the upper side memory 8 and
lower side write data 119 serving as new lower side im-
age data to be written in the lower side memory 9 in re-
sponse to the mode bus signal 123 outputted from the
display area determining circuit 101.
[0039] The memory read controller 7 comprises a
pseudo-signal generating circuit 107 and a memory
read circuit 108.
[0040] The pseudo-signal generating circuit 107 is a
circuit for producing a pseudo-synchronous bus signal
126 serving as a synchronous signal corresponding to
the frame signal 111, the horizontal latch pulse signal
112 and the clock pulse signal 113 for driving the LCD
1 upon reception of a pseudo-clock signal 125 which is
produced by a pseudo-clock generating circuit, not
shown.
[0041] The memory read circuit 108 is a circuit for pro-
ducing a memory read bus signal 127 serving as a driv-
ing signal for reading out the image data which are held
in the upper and lower side memories 8 and 9 in re-
sponse to the pseudo-synchronous bus signal 126.
[0042] The upper and lower side memories 8 and 9
are FIFO field memories.
[0043] The LCD driving circuit 3 is a circuit for produc-
ing an LCD bus signal 130 to drive each liquid crystal
pixel of the upper and lower half portions 2a and 2b of
the LCD panel 2 in response to the pseudo-synchronous
bus signal 126, upper and lower side read data 128 and
129, and it includes a booster circuit, etc.
[0044] Fig. 2 is a detailed circuit diagram of the mem-
ory write controller 6 in Fig. 1.
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[0045] The display area determining circuit 101 com-
prises two inverters 301 and 302, four AND gates 303
through 306, and interconnection circuits thereof.
[0046] In this embodiment, display areas previously
determined by the mode signals A and B inputted from
the system controller 10 are shown in Fig. 3.
[0047] That is, in case of a normal display mode for
normally displaying an image of a full-screen area (1st
through 480th image data lines) on a full-screen area of
a display, the mode signals A and B go low level (here-
after simply referred to as go low) so that only the AND
gate 303 of the four AND gates 303 through 306 of the
display area determining circuit 101 outputs a mode sig-
nal 342 of high level.
[0048] In case of an enlarged display mode for en-
largedly displaying an image of a part of the full-screen
area on a full-screen area of a display, the display area
determining circuit 101 operates as follows.
[0049] When an image of an upper screen area (1st
through 240th image data lines) is displayed on a full-
screen area of a display, the mode signal A goes high
(hereinafter referred to as simply goes high) and the
mode signal B goes low so that only the AND gate 304
outputs a mode signal 343 of high level.
[0050] When an image of a lower screen area (241st
through 480th image data lines) is displayed on a full-
screen area of a display, the mode signal A goes low
and the mode signal B goes high so that only the AND
gate 305 outputs a mode signal 344 of high level.
[0051] When an image of a central screen area (121st
through 360th image data lines) is displayed on a full-
screen area of a display area, the mode signals A and
B go high so that only the AND gate 306 outputs a mode
signal 345 of high level.
[0052] These mode signals 342 through 345 consti-
tute the mode bus signal 123 in Fig. 1.
[0053] The counter circuit 102 comprises a NAND
gate 307, a binary counter 318, two decoders 319 and
320, and interconnection circuits thereof.
[0054] The binary counter 318 receives the horizontal
latch pulse signal 112 as its input clock and also receives
an output signal of the NAND gate 307 as its reset signal
wherein the NAND gate 307 receives the frame signal
111 and the horizontal latch pulse signal 112, and counts
the horizontal latch pulse signal 112. When a counted
value of the binary counter 318 is "241", a decode signal
120a which is an output of the decoder 319 goes high,
while when a counted value of the binary counter 318 is
"120", a decode signal 120b which is an output of the
decoder 320 goes high.
[0055] The memory write circuit 103 comprises NOR
gates 308 and 313, D flip-flop circuits (hereinafter re-
ferred to as DFF) 310, 321, 322, 333, 334 and 335, se-
lectors 314, 315, 336 and 337, and interconnection cir-
cuits thereof.
[0056] The DFFs 321 and 334 produce a reset signal
340 which goes high in response to the decode signal
120a of high level inputted from the decoder 319 when

the counted value of the binary counter 318 of the coun-
ter circuit 102 is "241" and goes low in synchronization
with the rise of a second clock pulse signal 113 based
on the horizontal latch pulse signal 112.
[0057] The DFFs 322 and 335 go high in response to
the decode signal 120b of high level which is inputted
from the decoder 320 when the counted value of the bi-
nary counter 318 of the counter circuit 102 is "121" so
that they produce a reset signal 341 in synchronization
with the rise of the second clock pulse signal 113 count-
ing from the horizontal latch pulse signal 112.
[0058] The selector 336 outputs an upper side write
reset signal 116b or the selector 337 outputs a lower
side write reset signal 117b in accordance with Fig. 3.
[0059] The NOR gate 308 and the DFF 310 produce
an enabling signal 311 or 312 which goes high when the
counted value of the binary counter 318 is "241" and
goes low when the counted value of the binary counter
318 is "121" in a state where the mode signal 342 is low.
The enabling signal 311 goes high and the enabling sig-
nal 312 goes low when the mode signal 342 is high.
[0060] The NOR gate 313 and the selectors 314 and
315 output the enabling signal 311 as an upper side
write enabling signal 116a or the enabling signal 312 as
a lower side write enabling signal 117a in accordance
with Fig. 3.
[0061] The data select circuit 104 comprises group
selectors 316 and 317. The group selector 316 switches
between the upper and lower side image data 114 and
115 so as to produce the upper side write data 118 while
the group selector 317 switches between the upper and
lower side image data 114 and 115 so as to produce the
lower side write data 119 in accordance with Fig. 3.
[0062] The switching between the upper and lower
side image data 114 and 115 by the data select circuit
104 can be performed when the mode signal 343 is high
(enlarged display mode for enlargedly displaying the up-
per screen area on a full-screen area of a display) and
the mode signal 344 is high (enlarged display mode for
enlargedly displaying the lower screen area on the full-
screen area of a display).
[0063] Fig. 4 is a timing chart of writing signals into
the memory for enlargedly displaying the 121st through
360th image lines on a full-screen area of display using
a bundle function for electrically connecting a plurality
of display electrodes in parallel with one another which
electrodes correspond to liquid crystal pixels which are
vertically contiguous with one another on a full-screen
area of the LCD panel 2.
[0064] In Fig. 4, the frame signal 111 is a signal form-
ing a base of a frame and corresponds to a vertical syn-
chronous signal. The horizontal latch pulse signal 112
is a signal forming a base for scanning the LCD 1 and
for displaying the image data and corresponds to a hor-
izontal synchronous signal.
[0065] The upper side write reset signal 116b is a sig-
nal based on which the data is written in the upper side
memory 8, and it is high and active. An upper side write
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clock signal is a signal based on which the image data
is written in the upper side memory 8 when it rises.
[0066] The upper side write enabling signal 116a is a
signal for setting a period when the image data is written
in the upper side memory 8, and it is high and active.
These upper side write reset signal 116b, the write clock
signal, and the upper side write enabling signal 116a
correspond to the upper side write bus signal 116 in Fig.
1. The upper side write data 118 is a write data signal
based on which the image data is written in the upper
side memory 8.
[0067] The lower side write reset signal 117b is a sig-
nal based on which the image data is written in the lower
side memory 9, and it is high and active. The lower side
write clock signal is a signal based on which the image
data is written in the lower side memory 9 when it rises.
[0068] The lower side write enabling signal 117a is a
signal for setting a period when the image data is written
in the lower side memory 9, and it is high and active.
[0069] The lower side write reset signal 117b, the low-
er write clock signal, and the lower side write enabling
signal 117a correspond to the lower side write bus signal
117 in Fig. 1. The lower side write data 119 is a write
data signal based on which the image data is written in
the lower side memory 9.
[0070] In order to enlargedly display the 121st through
360th image data lines on a full-screen area of display
using the bundle function, the 121st through 240th im-
age data lines are held in the upper side memory 8 while
the 241st through 360th image data lines may be held
in the lower side memory 9.
[0071] Accordingly, the upper side write reset signal
116b is made active in synchronization with the fall of
the 120th horizontal latch pulse signal 112 after the time
when the frame signal 111 is made active. The upper
side write enabling signal 116a is made active in syn-
chronization with the fall of the 120th horizontal latch
pulse signal 112 after the time when the frame signal
111 is made active, and is made inactive in synchroni-
zation with the fall of the 241st horizontal latch pulse
signal 112. The upper side write data 118 remains to be
the upper side image data 114.
[0072] The lower side write reset signal 117b is made
active in synchronization with the fall of the 241st hori-
zontal latch pulse signal 112 after the time when the
frame signal 111 is made active. The upper side write
enabling signal 117a is made active in synchronization
with the fall of the 241st horizontal latch pulse signal 112
after the time when the frame signal 111 is made active,
and is made inactive at the same time when the 120th
horizontal latch pulse signal 112 falls. The lower side
write data 119 remains to be lower side image data 115.
[0073] Details of the memory read controller 7 in Fig.
1 are shown in Fig. 5.
[0074] The pseudo-signal generating circuit 107 com-
prises a pseudo-latch pulse counter 401 and a pseudo-
frame counter 402. The pseudo-latch pulse counter 401
counts the pseudo-clock signal 125 to thereby output a

pseudo-latch pulse signal 126a. The pseudo-frame
counter 402 counts the pseudo-latch pulse signal 126a
to thereby output a pseudo-frame signal 126b. The
pseudo-latch pulse signal 126a and the pseudo-frame
signal 126b constitute the pseudo-synchronous signal
in Fig. 1 together with the pseudo-clock signal 125.
[0075] The memory read circuit 108 comprises invert-
ers 403 and 404, a DFF 405, and AND gates 406 and
407.
[0076] The DFF 405 is a circuit for dividing a frequen-
cy of the pseudo-latch pulse signal 126a by 2 which is
inputted by way of the inverter 403 when a signal, which
is obtained by inverting a TAB signal 408 by the inverter
404, is low, wherein the TAB signal 408 goes high when
either of the display areas is instructed to be enlargedly
displayed on a full-screen area of the display in re-
sponse to the mode bus signal 123 outputted from the
display area determining circuit 101 in Fig. 1, for exam-
ple, to be double enlargedly displayed.
[0077] The AND gate 406 is a circuit for outputting a
memory read latch pulse signal 410 which is obtained
when a QB output of the DFF 405 and the pseudo-latch
pulse signal 126a are ANDed. The AND gate 407 is a
circuit for outputting a memory read clock signal 411
which is obtained when the QB output of the DFF 405
and the pseudo-clock signal 125 are ANDed.
[0078] That is, in the enlarged display mode, the
pseudo-latch pulse signal 126a and the pseudo-clock
signal 125 are divided in frequency corresponding to the
number of parallel connections of the display electrodes
for time-sharing matrix dividing the liquid crystal pixels
of the LCD 1 so as to output the memory read latch pulse
signal 410 and the memory read clock signal 411. Since
the number of parallel connections of the display elec-
trodes is 2 at a double magnifying ratio, the pseudo-latch
pulse signal 126a and the pseudo-clock signal 125 are
divided in frequency by 2 so that their periods become
half.
[0079] The memory read latch pulse signal 410 and
the memory read clock signal 411 constitute a memory
read bus signal to be inputted into the upper and lower
side memories 8 and 9 and the LCD driving circuit 3 in
Fig. 1. When cycles of the memory read latch pulse sig-
nal 410 and the memory read clock signal 411 are made
long, power consumption can be reduced.
[0080] According to the first embodiment, when dis-
playing image data on the LCD 1 having 640 by 480 liq-
uid crystal pixels, the 1st through 240th image data lines
and the 241st through 480th image data lines are differ-
ent from each other as shown in Fig. 4, so that the ver-
tically-divided driving system is employed for independ-
ently driving the upper and lower portions of the LCD
panel 2.
[0081] Accordingly, for example, in case of double en-
larged display in the vertical direction, when the 121st
through 360th image data lines (central portion) are en-
largedly displayed on a full-screen area of a display, the
121st through 240th image data lines are displayed on
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the upper half portion 2a of the LCD panel 2, and the
241st through 360th image data lines are displayed on
the lower half portion 2b of the LCD panel 2.
[0082] Therefore, the upper and lower side memories
8 and 9 are provided as buffer memories for holding the
upper and lower side image data, wherein the upper
side memory 8 holds the 121st through 240th image da-
ta lines to be read out therefrom and repeatedly dis-
played on the upper half portion 2a of the LCD panel 2,
and the lower side memory 9 holds the 241st through
360th image data lines to be read out therefrom and re-
peatedly displayed on the lower half portion 2b of the
LCD panel 2.
[0083] In this case, the display electrodes of the liquid
crystal pixels of the LCD 1 are scanned in a state where
they are connected with one another two by two each
of which are vertically contiguous with each other, so
that the same image data are displayed on two vertically
contiguous lines.
[0084] In such a manner, the image data from the giv-
en display area outputted by the display controller 4 is
enlargedly displayed on a full-screen of the LCD 1 so
that the image data can be displayed to be easily visible
without being discontinuous and uneven.
[0085] This is applied when the image data from other
display areas is enlargedly displayed on a full-screen
area of a display. When the 1st through 240th image
data lines (upper screen area) are enlargedly displayed,
the image data in the full-screen area are all image data
from the upper screen area. However, the 1st through
120th image data lines are written in the upper side
memory 8 as the upper side write data (new upper side
image data), and the 121st through 240th image data
lines are written in the lower side memory 9 as the lower
side write data (new lower side image data).
[0086] When the 241st through 480th image data
lines (lower screen area) are enlargedly displayed on a
full-screen area of a display, the 241st through 360th
image data lines are written in the upper side memory
8 as the upper write data (new upper side image data)
and the 361st through 480th image data lines are written
in the lower side memory 9 as the lower write data (new
lower side image data) although the image data dis-
played in the full-screen area are all the lower side im-
age data.
[0087] As mentioned above, the image data from the
given display area is equally divided into the new upper
and lower side image data and the thus divided upper
and lower side image data are held in the upper and
lower side memories 8 and 9 to be read out therefrom,
then enlargedly displayed double in the vertical direction
on the upper and lower half portions 2a and 2b of the
LCD panel 2, whereby the image data from any of the
given areas of a full-screen area outputted from the dis-
play controller 4 is enlargedly displayed in the full-
screen area of a display so that it can be displayed to
be easily visible without being discontinuous and une-
ven.

[Second Embodiment: Figs. 6 to 8]

[0088] A second embodiment of the present invention
will be now described. Fig. 6 is a block circuit diagram
of an LCD device in which elements which are the same
as those of the first embodiment are denoted at the
same numerals and explanations thereof are omitted.
[0089] According to the second embodiment, the
present invention is applied to a low power consumption
display system disclosed in, e.g. Japanese Patent Laid-
Open Publication Nos. 4-60692 and 4-205227.
[0090] In the second embodiment, a VRAM access
detection circuit 20, a low power write circuit 21 and a
write enabling restriction circuit 22 are provided in addi-
tion to the elements of the first embodiment shown in
Fig. 1.
[0091] The VRAM access detection circuit 20 is a de-
tection circuit for detecting whether the display controller
4 is operating or not by detecting whether the display
controller 4 accesses the VRAM 5 or not. When the
VRAM access detection circuit 20 detects that the dis-
play controller 4 accesses the VRAM 5, it makes the ac-
cess signal 201 low. The low power write circuit 21
makes a low power enabling signal 202 high when an
access signal 201 from the VRAM access detection cir-
cuit 20 goes low so as to permit the write enabling re-
striction circuit 22 to enable the memory write circuit
103. The low power write circuit 21 makes a stop signal
203 low after the lapse of a write period when at least
one frame of image data is written so as to stop the op-
eration of the display controller 4.
[0092] The write enabling restriction circuit 22 re-
stricts active periods of the upper and lower side write
bus signals 116 and 117 in response to the low power
enabling signal 202 from the low power write circuit 21
so as to output upper and lower side low power write
bus signals 204 and 205 only at the time when the dis-
play controller 4 is operating and the low power enabling
signal 202 is high.
[0093] Simple and detailed circuit diagrams of the
VRAM access detection circuit 20 and the low power
write circuit 21 are shown in Fig. 7.
[0094] The VRAM access detection circuit 20 com-
prises a NOR gate 211 which receives address signals
A0 through A7 by way of an address bus of a bus line
23 for connecting the display controller 4 and the VRAM
5, and a pull down resistor array 212, and it judges that
the display controller 4 is operating to access the VRAM
5 when at least one of the address signals A0 through
A7 is high so as to make the access signal 201 serving
as an output thereof low.
[0095] The VRAM access detection circuit 20 judges
that the display controller 4 is operating or not to access
the VRAM 5 when all the address signals A0 through A7
are low so as to make the access signal 201 as an output
thereof high. The pull down resistor array 212 is a pull
down resistor group relative to each of the address sig-
nals A0 through A7 for making each of the address sig-
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nals A0 through A7 low when the display controller 4 is
not operating.
[0096] The low power write circuit 21 comprises an
inverter 213 and a delay circuit 214 and it inverts the
access signal 201 outputted from the VRAM access de-
tection circuit 20 by the inverter 213 when the access
signal 201 goes low so as to make the low power ena-
bling signal 202 serving as an output thereof high. The
delay circuit 214 delays the write time needed for writing
at least one frame of image data by a given time to make
the stop signal 203 low to thereby stop the operation of
the display controller 4.
[0097] However, when the display controller 4 stops
its operation, the VRAM access detection circuit 20 de-
tects the stop of operation of the display controller 4 so
that the write operation of the image data is not per-
formed for making the access signal high. Since the dis-
play controller 4 is again activated by the system con-
troller 10 in Fig. 6 when a new display is needed, the
VRAM access detection circuit 20 detects the reactiva-
tion of the display controller 4 to make the access signal
low so that the image data can be again written.
[0098] The write enabling restriction circuit 22 com-
prises four AND gates 221 through 224 shown in Fig. 8
wherein the AND gate 221 receives the upper side write
enabling signal 116a as its one input, the AND gate 222
receives the upper side write reset signal 116b as its
one input, the AND gate 223 receives the lower side
write enabling signal 117a as its one input, the AND gate
224 receives the lower side write reset signal 117b as
its one input, and the AND gates 221 through 224 re-
ceive the low power enabling signal 202 as their other
input so that the signals 116a, 116b, 117a, 117b and the
low power enabling signal 202 are ANDed.
[0099] Accordingly, when the low power enabling sig-
nal 202 is low, any of the AND gates 221 through 224
does not output the other input signal and all the outputs
thereof stay low so that the upper and lower side low
power write bus signals 204 and 205 are not outputted.
[0100] When the low power enabling signal 202 goes
high, all the AND gates 221 through 224 output the other
input signals. That is, the AND gate 221 outputs the up-
per side write enabling signal 116a as an upper side low
power write enabling signal 204a, the AND gate 222 out-
puts the upper side write reset signal 116b as an upper
side low power reset signal 204b, the AND gate 223 out-
puts the lower side write enabling signal 117a as a lower
side low power write enabling signal 205a and the AND
gate 224 outputs the lower side write reset signal 117b
as a lower side low power reset signal 205b.
[0101] The upper side low power write enabling signal
204a and the upper side low power reset signal 204b
constitute the upper side low power write bus signal 204,
and the lower side low power write enabling signal 205a
and the lower side low power reset signal 205b consti-
tute the lower side low power write bus signal 205.
[0102] The image data are written when these signals
are inputted into the upper and lower side memories 8

and 9 in Fig. 6 together with the upper side write data
118 or lower side write data 119 from the data select
circuit 104.
[0103] According to the second embodiment, image
data from the given display area in the upper and lower
side image data 114 and 115, which are outputted from
the display controller 4 only when the display controller
4 is operating, are equally divided into the upper and
lower side write data 118 and 119 so that the upper and
lower side write data 118 and 119 are respectively writ-
ten and held in the upper and lower side memories 8
and 9, thereafter the operation of the display controller
4 is stopped to reduce the power consumption. Even
after stop of the operation of the display controller 4, the
image data held in the upper and lower side memories
8 and 9 are read out so as to be repeatedly displayed
on the LCD 1 so that an equal-sized image or enlarged
static image can be continuously displayed.
[0104] When it is necessary to change the display, the
system controller 10 activates the display controller 4 so
as to write new display data into the VRAM 5 so that the
VRAM access detection circuit 20 detects the writing of
the new display data and outputs the access signal 201
so as to start writing newly outputted new image data
into the upper and lower side memories 8 and 9, which
updates the displayed image.
[0105] In such a manner, when a system provided
with the LCD device such as a personal computer is
ready for key input, the power consumption can be re-
duced while continuing to enlargedly display the image
from the given display area of the full-screen area on
the full-screen area or part-screen area at the time when
the last input is performed in the LCD 1.
[0106] The memory write controller 6 divides the im-
age data from the given display area of a screenful of
image data which is outputted from the display controller
4 into upper and lower write data, which are repeatedly
written and held in the upper and lower side memories
8 and 9 during a period when write operation is enabled
by the write enabling restriction circuit 22. The stop of
operation of the display controller 4 may be performed
by the system controller 10 when it is ready for, e.g. in-
put.
[0107] As a result, the equal-sized image or the en-
larged image can be displayed in real time on the LCD
1 during the operation of the display controller 4, and a
static image from the full-screen area which is held lastly
can be continuously displayed after the stop of operation
of the display controller, e.g. when the system is ready
for key input.
[0108] After the write operation is enlarged by the
write enabling restriction circuit 22, the memory write
controller 6 divides image data from the given display
area of each full-screen area of the second and suc-
ceeding frames outputted from the display controller 4
into the upper and lower side write data to be written in
the upper and lower side memories 8 and 9, which dis-
penses with holding of the unstable first frame image
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data from the first frame.

[Third Embodiment: Fig. 9]

[0109] A third embodiment of the present invention
will be described now wherein elements of the LCD de-
vice are substantially common to those of the first em-
bodiment shown in Fig. 1 and the second embodiment
shown in Fig. 6 so that the block diagram of the third
embodiment is omitted.
[0110] The third embodiment is different from the first
and second embodiments in respect of only an element
corresponding to the display area determining circuit
101 of the memory write controller 6 (this element is also
hereinafter referred to as the display area determining
circuit 101).
[0111] In the first and second embodiments, one of a
plurality of preset different display areas is selected us-
ing a logic circuit in accordance with a combination of
the mode signals A and B so as to determine the select-
ed area as the display area.
[0112] On the other hand, the display area determin-
ing circuit 101 of the third embodiment detects a cursor
location in a screenful of image data outputted from the
display controller 4 to automatically determine an area
having a given range including the detected cursor lo-
cation as the display area. Accordingly, the image from
the given area including the cursor location representing
that the system is ready for input is always displayed on
the LCD, which is convenient in that the operator does
not lose sight of the cursor even if the image is enlarged-
ly displayed.
[0113] The function of this display area determining
circuit 101 can be realized by the processing of the mi-
crocomputer in the control portion of the system or the
display controller 4 even in the LCD device of Fig. 1 or
Fig. 2.
[0114] Fig. 9 is a flowchart showing the display area
determining procedure or program in a text mode (80 by
25 character display).
[0115] Step 1 is a procedure for detecting the cursor
location wherein an AH register is assigned with 03 so
as to execute an interruption 10H (10 in hexadecimal)
which is a display service routine in a BIOS (Basic Input/
Output system) so that the content of a DH register be-
comes a cursor display row. This content is entered into
GYO (row variable).
[0116] Thereafter, the display area determining circuit
101 discriminates to which area the cursor location be-
longs based on the result of Steps 2 thorough 5. In Step
2, it is judged whether GYO is less than 7 or not (above
the 7th row). If it is less than 7 in Step 2, the program
goes to Step 8 where "0" is entered into AR (area vari-
able), then goes to step 7.
[0117] If GYO is not less than 7 in Step 2, the program
goes to Step 3 where the display area determining cir-
cuit 101 judges whether GYO exceeds 18 or not (below
the 18th row). If it exceeds 18 in Step 3, the program

goes to Step 9 where "2" is entered into the AR, then
goes to Step 7.
[0118] If GYO does not exceed 18 in Step 3, the pro-
gram goes to Step 4 where the display area determining
circuit 101 judges whether OLD_GYO representing a
previous cursor location row is less than 10 or not
(above the 10th row). If it is less than 10 in Step 4, the
program goes to Step 8 where "0" is entered in the AR,
then the program goes to Step 7.
[0119] If OLD_GYO is not less than 10 in Step 4, the
program goes to Step 5 where the display area deter-
mining circuit 101 judges whether OLD_GYO represent-
ing a previous cursor location row exceeds or not 16
(above the 16th row). If it exceeds 16 in Step 5, the pro-
gram goes to Step 8 where "0" is entered into the AR,
then the program goes to Step 7.
[0120] If OLD_GYO does not exceed 16 in Step 5, the
program goes to Step 7 where "1" is entered into the
AR, then the program goes to Step 7.
[0121] In Step 7, the area variable AR is outputted to
an I/O address 200H so as to terminate the procedure
by changing the row variable GYO to OLD_GYO.
[0122] Whereupon, the output of the AR to the I/O ad-
dress 200H in Step 7 means that the content of the AR
is outputted in response to the mode bus signal 123 in
Fig. 1 or 6. In other words, it is equivalent that 1st
through 100th image data lines become a display area
when the AR is "0", the 21st through 120th image data
lines become a display area when the AR is "1", and the
101st through 200th image data lines become a display
area when the AR is "2".
[0123] If this program is to be executed by a periodic
interruption procedure, the cursor display row is period-
ically detected so that the image from an optimum dis-
play area can be always enlargedly displayed on the full-
screen area of a display.
[0124] In the third embodiment, the text mode cursor
display is exemplified, however, it is possible to auto-
matically determine the optimum display area by detect-
ing the cursor location at the display location such as a
mouse cursor in a graphic mode by a similar method.

Claims

1. A LCD device comprising a LCD (1) having pixels
arranged as a matrix the data lines being divided
into two halfs thereby dividing the matrix into an up-
per and a lower half portion (2a, 2b), a display con-
troller (4) arranged to output upper and lower side
image data (114, 115) to be displayed on the upper
and lower half portions (2a, 2b) of the LCD (1) and
synchronous signals (111, 112, 113);

an upper side image data-holding memory (8)
arranged to hold the upper side image data
(114) therein;
a lower side image data-holding memory (9) ar-
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ranged to hold the lower side image data (115)
therein;
a memory write control means (6) set to divide
image data of the area to be displayed of a
screenful of image data outputted from the dis-
play controller (4) into new upper and lower side
image data (118, 119) to be written and held in
the upper and lower side image data-holding
memories (8, 9); and,
a memory read control means (7) set to read
out the upper and lower side image data (118,
119) held in the upper and lower side memories
(8, 9) to be repeatedly displayed on the upper
and lower half portions (2a, 2b) of the LCD (1)

characterised by connecting means arranged to
change the size, measured parallel to the data elec-
trodes, of a displayed unit by pairwise electrically
connecting adjacent pairs of a plurality of scanning
electrodes, whereby each electrode of each pair
has the same potential so that each pair of adjacent
electrodes is set to display the same image data
and that the memory read control means (7) is ar-
ranged to independently time-share matrix driving
of the upper and lower half portions (2a, 2b) of the
LCD (1).

2. An LCD device according to claim 1, wherein the
memory write controller (6) comprises:

display area determining means (101) for de-
termining the area to be displayed;
write reference determining means (102) for
determining a write reference in response to
synchronous signals outputted from the display
controller (4);
write means (103) for controlling upper and low-
er side image data-holding memories (8, 9) in
response to output signals from the write refer-
ence determining means (102) and display ar-
ea determining means (101); and
select means (104) for selecting the upper and
lower side image data (114, 115) outputted from
the display controller (4) in response to output
signals from the display area determining
means (101) to output new upper and lower
side image data (118, 119) to be written in the
upper and lower side memories (8, 9).

3. An LCD device according to claim 2, wherein the
display area determining means (101) is arranged
to select in response to inputted mode signals either
of different display areas which were previously set
so as to determine the area to be displayed.

4. An LCD device according to claim 2, wherein the
display area determining means (101) is arranged
to detect a cursor location in a screenful of image

data output from the display controller (4) to select
one of the previously set areas which includes the
detected cursor location.

5. An LCD device according to any of Claims 1, 2 and
3, wherein the memory read control means (7) in-
cludes means (108) for outputting a memory read
latch pulse signal (410) and a memory read clock
signal (411) to the upper and lower side image data-
holding memories (8, 9), wherein the memory read
latch pulse signal (410) and the memory read clock
signal (411) are divided in frequency in accordance
with the number of parallel connections of the dis-
play electrodes for time-sharing matrix driving the
liquid crystal pixels of the LCD (1).

6. An LCD device according to any of Claims 1 through
5, further comprising:

means (20) for detecting whether the display
controller (4) is operating or not, and write en-
abling restriction means (22) for permitting the
memory write control means (6) to write only
when the detection means (20) detects opera-
tion of the display controller (4);
wherein the memory write control means (6) is
means for repeatedly reading out the upper and
lower side image data held in the upper and
lower side image data-holding memories (8, 9)
to be repeatedly displayed on the upper and
lower half portions (2a and 2b) of the LCD (1)
respectively when at least the detection means
(20) detects that the display controller (4) is not
operating.

7. An LCD device according to Claim 6, wherein the
memory write control means (6) is means for divid-
ing image data in a given display area from a
screenful of image data outputted from the display
controller (4) into new upper and lower side image
data to be repeatedly written and held in the upper
and lower side image data-holding memories (8, 9)
when a writing operation is enabled by the write en-
abling restriction circuit (22).

8. An LCD device according to Claim 6, wherein the
memory write control means (6) is means for divid-
ing image data in a given display area from each
screenful of image data of second and succeeding
frames outputted from the display controller (4) into
new upper and lower image data to be repeatedly
written and held in the upper and lower side image
data-holding memories (8, 9) after a writing opera-
tion has been enabled by the write enabling restric-
tion circuit (22).

9. An LCD device according to Claim 6, further com-
prising means (21) for permitting the write enabling
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restriction circuit (22) to enable the memory write
control means (6) to perform a writing operation
when the detection circuit (20) detects that the dis-
play controller (4) is operating, and for stopping op-
eration of said display controller (4) after the mem-
ory write control means (6) completes writing of the
image data from the given area.

Patentansprüche

1. Eine LCD-Vorrichtung mit einem LCD (1) mit in ei-
ner Matrix angeordneten Pixeln, wobei die Daten-
leitungen in zwei Hälften unterteilt sind, wodurch die
Matrix in eine obere und eine untere Hälfte (2a, 2b)
geteilt ist, einer Anzeigesteuereinrichtung (4), die
so angeordnet ist, daß sie Bilddaten (114, 115) der
oberen und unteren Seite, die auf der oberen und
unteren Hälfte (2a, 2b) des LCD (1) dargestellt wer-
den sollen, und synchrone Signale (111, 112, 113)
ausgibt;

ein Haltespeicher (8) für Bilddaten der oberen
Seite, der so ausgebildet ist, daß er die Bildda-
ten (114) der oberen Seite hält;
ein Haltespeicher (9) für Bilddaten der unteren
Seite, der so ausgebildet ist, daß er die Bildda-
ten (115) der unteren Seite hält;
eine Speicherschreibsteuereinrichtung (6), die
so eingestellt ist, daß sie Bilddaten des anzu-
zeigenden Bereichs eines Bildschirms mit einer
Menge von Daten entsprechend dem Wert ei-
nes vollen Bildschirms, die von der Anzeige-
steuereinrichtung (4) ausgegeben werden, in
neue Bilddaten (118, 119) der oberen und der
unteren Seite, die in die Haltespeicher (8, 9) für
die Bilddaten der oberen und unteren Seite ge-
schrieben werden sollen und darin gehalten
werden sollen, unterteilt; und
einer Speicherlesesteuereinrichtung (7), die so
eingestellt ist, daß sie die Bilddaten (118, 119)
der oberen und unteren Seite ausliest, die in
den Speichern (8, 9) der oberen und unteren
Seite gehalten sind, um wiederholt auf der obe-
ren und unteren Hälfte (2a, 2b) des LCDs (1)
angezeigt zu werden,

gekennzeichnet durch eine Verbindungs-
einrichtung, die so ausgebildet ist, daß sie die Grö-
ße gemessen parallel zu den Datenelektroden ei-
ner angezeigten Einheit ändert durch paarweises
elektrisches Verbinden von aneinandergrenzenden
Paaren einer Mehrzahl von Abtastelektroden, wo-
bei jede Elektrode jedes Paares dasselbe Potential
aufweist, so daß jedes Paar von aneinandergren-
zenden Elektroden so eingestellt ist, daß es diesel-
ben Bilddaten anzeigt, und daß die Speicherlese-
steuereinrichtung (7) so eingerichtet ist, daß sie die

Matrix der oberen und unteren Hälfte (2a, 2b) des
LCDs unabhängig in zeitgestaffelter Weise antreibt.

2. LCD-Vorrichtung nach Anspruch 1, bei der die Spei-
cherschreibsteuereinrichtung (6) aufweist:

eine Anzeigebereichbestimmungseinrichtung
(101) zum Bestimmen des anzuzeigenden Be-
reichs,
eine Schreibbezugsbestimmungseinrichtung
(102) zum Bestimmen eines Schreibbezugs in
Antwort auf synchrone Signale, die von der An-
zeigesteuereinrichtung (4) ausgegeben wer-
den;
einer Schreibeinrichtung (103) zum Steuern
der Haltespeicher (8, 9) für die Bilddaten der
oberen und unteren Seite in Antwort auf Aus-
gangssignale von der Schreibbezugsbestim-
mungseinrichtung (102) und der Anzeigebe-
reichbestimmungseinrichtung (101); und
einer Auswahleinrichtung (104) zum Auswäh-
len der Bilddaten (114, 115) der oberen und un-
teren Seite, die von der Anzeigesteuereinrich-
tung (4) in Antwort auf Ausgangssignale von
der Anzeigebereichbestimmungseinrichtung
(101) ausgegeben werden, zum Ausgeben von
neuen Bilddaten (118, 119) für die obere und
untere Seite, die in die Speicher (8, 9) der obe-
ren und unteren Seite geschrieben werden sol-
len.

3. LCD-Vorrichtung nach Anspruch 2, bei der die
Anzeigebereichbestimmungseinrichtung (101) so
eingerichtet ist, daß sie in Antwort auf eingegebene
Modussignale einen von verschiedenen Anzeige-
bereichen, die zuvor eingestellt worden sind, aus-
wählt, um den anzuzeigenden Bereich zu bestim-
men.

4. LCD-Vorrichtung nach Anspruch 2, bei der die
Anzeigebereichbestimmungseinrichtung (101) so
eingerichtet ist, daß sie einen Ort eines Cursors in
einer Menge von Bilddaten, die dem Wert eines vol-
len Bildschirms entspricht, die von der Anzeige-
steuereinrichtung (4) ausgegeben sind, feststellt
zum Auswählen eines der zuvor eingestellten Be-
reiche, der den festgestellten Cursorort beinhaltet.

5. LCD-Vorrichtung nach einem der Ansprüche 1, 2
und 3, bei der die Speicherlesesteuereinrichtung
(7) eine Einrichtung (108) zum Ausgeben eines
Speicherleseverriegelungsimpulssignals (410) und
eines Speicherlesetaktsignals (411) an die Halte-
speicher (8, 9) für die Bilddaten der oberen und un-
teren Seite beinhaltet, wobei das Speicherlesever-
riegelungsimpulssignal (410) und das Speicher-
lesetaktsignal (411) in der Frequenz geteilt sind in
Übereinstimmung mit der Anzahl von parallelen

19 20



EP 0 740 284 B9 (W1B1)

12

5

10

15

20

25

30

35

40

45

50

55

Verbindungen der Anzeigeelektroden für die den
zeitgestaffelten Matrixantrieb der Flüssigkristallpi-
xel des LCDs (1).

6. LCD-Vorrichtung nach einem der Ansprüche 1 bis
5, weiter mit

einer Einrichtung (20) zum Feststellen, ob die
Anzeigesteuereinrichtung (4) arbeitet oder nicht,
und einer Schreibfreigabebeschränkungseinrich-
tung (22) zum Erlauben, daß die Speicherschreib-
steuereinrichtung (6) nur schreibt, wenn die Erken-
nungseinrichtung (20) einen Betrieb der Anzeige-
steuereinrichtung (4) feststellt;

wobei die Speicherschreibsteuereinrichtung
(6) eine Einrichtung ist, die wiederholt die Bilddaten
der oberen und unteren Seite ausliest, die in den
Haltespeichern (8, 9) für die Bilddaten der oberen
und unteren Seite gehalten sind, so daß sie jeweils
wiederholt auf der oberen und unteren Hälfte (2a
und 2b) des LCDs (1) angezeigt werden, wenn we-
nigstens die Erkennungseinrichtung (20) feststellt,
daß die Anzeigesteuereinrichtung (4) nicht arbeitet.

7. LCD-Vorrichtung nach Anspruch 6, wobei die Spei-
cherschreibsteuereinrichtung (6) eine Einrichtung
ist zum Unterteilen der Bilddaten in einem gegebe-
nen Anzeigebereich von einer Menge von Bildda-
ten, die dem Wert eines vollen Bildschirms ent-
spricht, die von der Anzeigesteuereinrichtung (4)
ausgegeben werden, in neue Bilddaten der oberen
und unteren Seite, die wiederholt in den Haltespei-
chern (8, 9) für Bilddaten der oberen und unteren
Seite geschrieben und gehalten werden sollen,
wenn ein Schreibbetrieb durch die Schreibfreigabe-
beschränkungsschaltung (22) freigegeben wird.

8. LCD-Vorrichtung nach Anspruch 6, wobei die Spei-
cherschreibsteuereinrichtung (6) eine Einrichtung
ist zum Unterteilen der Bilddaten in einem gegebe-
nen Anzeigebereich aus jeder Menge von Bildda-
ten, die dem Wert eines vollen Bildschirms ent-
spricht, von zweiten und nachfolgenden Bildblök-
ken, die von der Anzeigesteuereinrichtung (4) aus-
gegeben werden in neue obere und untere Bildda-
ten, die wiederholt in den Haltespeichern (8, 9) für
die Bilddaten der oberen und unteren Seite ge-
schrieben und gehalten werden sollen, nachdem
ein Schreibbetrieb durch die Schreibfreigabebe-
schränkungsschaltung (22) freigegeben worden ist.

9. LCD-Vorrichtung nach Anspruch 6, die weiter auf-
weist eine Einrichtung (21) zum Erlauben, daß die
Schreibfreigabebeschränkungsschaltung (22) es
zuläßt, daß die Speicherschreibsteuereinrichtung
(6) einen Schreibbetrieb durchführt, wenn die Er-
kennungsschaltung (20) feststellt, daß die Anzeige-
steuereinrichtung (4) arbeitet, und zum Anhalten
des Betriebs der Anzeigesteuereinrichtung (4)

nachdem die Speicherschreibsteuereinrichtung (6)
das Schreiben der Bilddaten von dem gegebenen
Bereich beendet.

Revendications

1. Dispositif d'affichage à cristaux liquides, compre-
nant:

- un élément à cristaux liquides (1) ayant des
pixels disposés sous forme d'une matrice, aux
lignes de données étant divisées en deux moi-
tiés, en divisant ladite matrice en une semi par-
tie supérieure et une semi partie inférieure (2a,
2b), et une unité de commande d'affichage (4),
qui est disposée à sortir des données d'image
du côté supérieur et inférieur (114, 115) à affi-
cher sur lesdites semi parties supérieure et in-
férieure 82a, 2b) dudit élément à cristaux liqui-
de (1), ainsi que des signaux synchronisés
(111, 112, 113),

- comprenant de plus une mémoire (8) à main-
tenir des données d'image du côté supérieur,
qui est disposée de manière à maintenir et mé-
moriser les données d'image (114) du côté
supérieur ;

- une mémoire (9) à maintenir des données
d'image du côté inférieur, qui est disposée de
manière à maintenir et mémoriser les données
d'image (115) du côté inférieur;

- un moyen de commande (6) d'écriture dans la
mémoire, qui est fixé à diviser des données
d'image d'une aire à affichage d'une aire d'affi-
chage pleine de données d'image, envisagée
pour un écran, qui sont sorties dudit moyen de
commande d'affichage (4) en nouvelles don-
nées d'image du côté supérieur et inférieur
(118, 119) à écrire, qui sont maintenues dans
lesdites mémoires à maintenir des données
d'image du côté supérieur et inférieur (118,
119) ; et

- un moyen de commande (7) à commander la
lecture de la mémoire, qui est fixé à lire les don-
nées d'image du côté supérieur et inférieur
(118, 119) maintenues dans lesdites mémoires
du côté supérieur et inférieur (8, 9) pour leur
affichage, de façon répétitive, sur lesdites semi
parties supérieure et inférieure (2a, 2b) dudit
élément à cristaux liquides (1),

caractérisé par des moyens de connexion, dispo-
sés à changer la taille, mesurée en parallèle aux
électrodes de données d'un élément affiché, par
connexion électrique, en paires, des paires adja-
centes d'une pluralité d'électrodes de balayage, à
chaque électrode de chaque paire ayant le même
potentiel de façon que chaque paire d'électrodes
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adjacentes soit réglée de manière à afficher les mê-
mes données d'image, et en ce que chaque moyen
de commande (7) de lecture de mémoire est dispo-
se de manière à contrôler, indépendamment, lesdi-
tes semi parties supérieure et inférieure (2a, 2b) du-
dit élément à cristaux liquides (1) par une matrice
en temps partagé.

2. Un dispositif d'affichage à cristaux liquides selon la
revendication 1, dans lequel ledit moyen de com-
mande d'écriture dans la mémoire comprend:

- un moyen (101) à déterminer une aire d'afficha-
ge afin de déterminer l'aire à afficher;

- un moyen (102) à déterminer la référence
d'écriture pour la détermination d'une référence
d'écriture en réponse aux signaux synchrones
sortis dudit moyen de commande d'affichage
(4);

- un moyen (103) d'écriture à contrôler desdites
mémoires (8, 9) à maintenir des données
d'image du côté supérieur et du côté inférieur
(114, 115), qui sont sorties dudit moyen de
commande d'affichage (4) en réponse aux si-
gnaux sortis dudit moyen (101) à déterminer
une aire d'affichage, afin de sortir des nouvelles
données d'image (118, 119) du côté supérieur
et du côté inférieur, qui sont à écrire dans les-
dites mémoires (8, 9) du côté supérieur et du
côté inférieur; et

- un moyen sélecteur (104) à choisir lesdites
données d'image (114, 115) du côté supérieur
et du côté inférieur, qui sont sorties dudit moyen
de commande d'affichage (4) en réponse aux
signaux sortis dudit moyen (101) à déterminer
une aire d'affichage afin de sortir des nouvelles
données d'image (118, 119) du côté supérieur
et du côté inférieur, qui sont à écrire dans les-
dites mémoires (8, 9) du côté supérieur et du
côté inférieur.

3. Un dispositif d'affichage à cristaux liquides selon la
revendication 2, dans lequel ledit moyen (101) à dé-
terminer une aire d'affichage est disposé de façon
à choisir une parmi des aires d'affichages différen-
tes, qui étaient réglées ci-avant, afin de déterminer
l'aire à afficher en réponse aux signaux de mode
entrés.

4. Un dispositif d'affichage à cristaux liquides selon la
revendication 2, dans lequel ledit moyen (101) à dé-
terminer une aire d'affichage est disposé de façon
à détecter un lieu de curseur dans une aire d'affi-
chage pleine de données d'image, sorties dudit
moyen de commande d'affichage (4) afin de choisir
une desdites aires fixées ci-avant, qui renferme le-
dit lieu de curseur détecté.

5. Un dispositif d'affichage à cristaux liquides selon
une quelconque des revendications 1, 2 et 3, dans
lequel ledit moyen de commande (7) à commander
la lecture de la mémoire comprend des moyens
(108) à sortir un signal d'impulsion (410) de mémo-
risation en lecture de la mémoire et un signal d'hor-
loge (411) de lecture de la mémoire auxdites mé-
moires à maintenir des données d'image du côté
supérieur et du côté inférieur (8, 9), dans lequel ledit
signal d'impulsion (410) de mémorisation en lecture
de la mémoire et ledit signal d'horloge (411) de lec-
ture de la mémoire sont divisés en fréquence en
correspondance avec le nombre des connexions
partielles des électrodes d'affichage pour le contrô-
le desdits pixels à cristaux liquides de l'élément à
cristaux liquides (1)par une matrice en temps par-
tagé.

6. Un dispositif d'affichage à cristaux liquides selon
une quelconque des revendications 1 à 5, compre-
nant au plus :

- un moyen (20) à détecter, si ledit moyen de
commande d'affichage (4) est en opération ou
non, ainsi qu'un moyen à restreindre l'activation
d'écriture (22) afin de permettre l'écriture par
ledit moyen de commande (6) d'écriture dans
la mémoire seulement, quand ledit moyen dé-
tecteur (20) détecte l'opération dudit moyen de
commande d'affichage (4);

- dans lequel ledit moyen de commande (6)
d'écriture est un moyen à lire, de façon répéti-
tive, les donnés d'image du côté supérieur et
du côté inférieur, qui sont maintenues dans les-
dites mémoires (8, 9) à maintenir des données
d'image du côté supérieur et du côté inférieur,
afin que les soient affichées, de façon répétiti-
ve, sur lesdites semi parties supérieure ou res-
pectivement inférieure (2a, 2b) dudit élément à
cristaux liquides (1), quand ledit moyen détec-
teur (20) détecte au moins que ledit moyen de
commande d'affichage (4) n'est pas en opéra-
tion.

7. Un dispositif d'affichage à cristaux liquides selon la
revendication 6, dans lequel ledit moyen de com-
mande (6) d'écriture est un moyen à diviser des
données d'image dans une aire données d'une aire
pleine de données d'image, qui sont sorties dudit
moyen de commande d'affichage (4), en nouvelles
données d'image du côté supérieur et du côté infé-
rieur, qui sont à être écrites et maintenues, de façon
répétitive, dans lesdites mémoires (8, 9) à maintenir
des données d'image du côté supérieur et du côté
inférieur, quand une opération d'écriture est activée
par ledit circuit à restreindre l'activation d'écriture
(22).
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8. Un dispositif d'affichage à cristaux liquides selon la
revendication 6, dans lequel ledit moyen de com-
mande (6) d'écriture dans la mémoire est un moyen
à diviser des données d'image dans une aire don-
née d'affichage de chaque aire pleine de données
d'image des deuxièmes et suivantes trames sorties
dudit moyen de commande d'affichage (4) en nou-
velles données d'image du côté supérieur et du côté
inférieur, qui sont à être écrites et maintenues, de
façon répétitive, dans lesdites mémoires (8, 9) à
maintenir des données d'image du côté supérieur
et du côté inférieur, après l'activation d'une opéra-
tion d'écriture par ledit circuit à restreindre l'activa-
tion d'écriture (22).

9. Un dispositif d'affichage à cristaux liquides selon la
revendication 6, comprenant au plus un moyen (21)
à permettre l'activation dudit moyen de commande
(6) d'écriture dans la mémoire par ledit circuit à res-
treindre l'activation d'écriture (22) de façon, qu'il
réalise une opération d'écriture, quand ledit circuit
détecteur (20) détecte, que ledit moyen de com-
mande d'affichage (4) est en opération, et à arrêter
l'opération dudit moyen de commande d'affichage
(4) après la complétion d'écriture de données d'ima-
ge d'une aire donnée par ledit moyen de commande
(6) d'écriture dans la mémoire.
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