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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention pertains to the field of image dis-
play devices, and more particularly to liquid crystal dis-
play devices, and to drive circuitry for such devices.

Description of the Related Art

[0002] Image display devices such as liquid crystal
display (LCD) devices are widely known. With reference
to the following description, familiarity with conventional
features of such devices will be assumed, so that only
features bearing on the present invention will be de-
scribed.
[0003] FIG. 1 shows relevant portions of an exempla-
ry liquid crystal display (LCD) device 100. This type of
LCD device is known from figure 3 of EP 825 584 A.
[0004] The LCD device 100 comprises in relevant
part: a plurality of pixels 110; a plurality of column (data)
lines 120 connected to the plurality of pixels 110; a plu-
rality of column (data) drivers 130 for supplying data to
pixels 110 via the column lines 120; a plurality of column
driver switches 140; a plurality of row (scanning) lines
150 connected to rows of pixels 110; and a plurality of
row drivers 160 connected to the row lines 120 for se-
lecting a row of pixels 110 to which data from the column
drivers 130 is to be applied.
[0005] Typically, each pixel 110 includes a pixel
switching device 112 and a storage (pixel capacitor) 114.
The pixel switching device 112, which may be a thin film
transistor (TFT), is responsive to a scanning signal on
the connected row line 150 to switch a data signal ap-
plied via the connected column line 120 into the storage
device 114.
[0006] The LCD device 100 may be a liquid crystal on
silicon (LCOS) type LCD device. In that case, the col-
umn (data) drivers 130, column driver switches 140,
and/or row (scanning) drivers 160 may be integrated on-
to a same silicon substrate as the liquid crystal pixels
110.
[0007] Some problems with the prior art LCD device
100 will now be explained.
[0008] Occasionally, a break may occur in the fabri-
cation of one or more column lines 120. For example,
in Fig. 1 a break or line defect 170 is indicated between
the points A and A' in the column line 120 of column 2.
Because of the line defect 170, it is not possible to pro-
vide a data signal to any of the pixels 110 of column 2
from row numbers 3 to N. Accordingly, all pixels 110 of
column 2 from row number 3 to row number N fail, and
those pixels 110 of the display 100 will be permanently
white or black, depending upon whether the device op-
erates in a normally white or normally black mode.
[0009] Also, a column driver 130 for a particular col-

umn may be defective and fail to provide a data signal
to the column line 120. For example, in Fig. 1 a failed
column driver 130 is indicated for column 4. In that case,
it is not possible to provide a data signal to any of the
pixels 110 of column 4. Accordingly, all pixels 110 of col-
umn 4 fail, and the entire column 4 of the display 100
will be permanently white or black, depending upon
whether the device operates in a normally white or nor-
mally black mode.
[0010] Accordingly, it would be desirable to provide an
image display system that can operate despite one or
more column line defects, or breaks, and/or failed col-
umn drivers. Other and further objects and advantages
will appear hereinafter.
[0011] European patent application EP 404 528 A dis-
closes an active matrix liquid crystal display device. It
includes two spare lines running perpendicular to the
source bus lines at the ends of these bus lines, respec-
tively. In case of a defective bus line the end portions of
this defective bus line are connected to the spare lines
and the two spare lines are connected electrically to
each other via connecting lines on a circuit board.
[0012] European patent application EP 825 584 A dis-
closes a liquid crystal display device of the active matrix
type defined in the first part of claim 1 and European
patent application EP 306 011 A discloses a liquid crys-
tal display device of the type defined in the first part of
claim 16. In the case of this prior art devices a break or
defect in a data line makes it impossible to provide a
data signal to all of the pixels.
[0013] It is an object of the present invention to pro-
vide a liquid crystal display device which remains oper-
able despite one or more column line defects and/or
failed column driver. This object is solved, according to
the invention, with the features of claim 1 and claim 16.
A corresponding method of repairing a defect in a liquid
crystal display device is defined in claim 8.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 shows a prior art liquid crystal display (LCD)
device;
FIG. 2 shows a first embodiment of an image dis-
play device capable of operating with a column line
or column driver defect;
FIG. 3 shows a second embodiment of an image
display device capable of operating with a column
line or column driver defect;
FIG. 4 shows a third embodiment of an image dis-
play device capable of operating with a column line
or column driver defect; and
FIG. 5 shows a fourth embodiment of an image dis-
play device capable of operating with a column line
or column driver defect.
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DETAILED DESCRIPTION

[0015] FIG. 2 shows a first embodiment of an image
display device in accordance with one or more aspects
of the invention. The first embodiment is described with
respect to a liquid crystal display (LCD) device 200. For
clarity and simplicity, those portions of the LCD device
200 relating to the present invention are illustrated.
[0016] The LCD device 200 comprises in relevant
part: a plurality of pixels 210; a plurality (M) of column
(data) lines 220 connected to the plurality of pixels 210;
a plurality of column (data) drivers 230 for supplying da-
ta to the pixels 210 via the column lines 220; a plurality
of column driver switches 240; a plurality (M) of column
driver switch registers 245; a plurality (N) of row (scan-
ning) lines 250 connected to N rows of pixels 210; a plu-
rality of row drivers 260 connected to the row lines 250
for selecting a row of pixels 210 to which data from the
column drivers 230 is to be applied; a plurality (M-1) of
cross-column switches 280 each extending between
two adjacent column lines 220; and a plurality (M-1) of
cross-column switch registers 290 each having an out-
put connected to a control terminal of a corresponding
one of the cross-column switches 280. Beneficially, the
column driver switch registers 245 and/or the cross-col-
umn switch registers 290 may be configured as shift reg-
isters.
[0017] Typically, each pixel 210 includes a pixel
switching device 212, having first and second terminals
and a control terminal, and a storage device (pixel ca-
pacitor) 214 connected to the first terminal of the pixel
switching device 212. However, a two terminal switch
such as a diode may be used. The second terminal of
the pixel switching device 212 is connected to one of the
column lines 220. The pixel switching device 212, which
may be a thin film transistor (TFT), is responsive to a
scanning signal on the connected row line 250 to selec-
tively connect the column line 220 to the storage device
214 and thereby to store a data signal applied via the
column line 220 into the storage device 214.
[0018] The LCD device 200 may be a liquid crystal on
silicon (LCOS) type LCD device. In that case, the col-
umn (data) drivers 230 and/or row (scanning) drivers
260 may be integrated onto a same silicon substrate as
the liquid crystal pixels 210. Also, the column driver
switches 240, the column driver switch registers 245,
the cross-column switches 280 and/or the cross-column
switch registers 290 may be integrated onto the same
substrate.
[0019] The operation of various pertinent elements of
the first preferred embodiment LCD device 200 in the
case of a defective column will now be explained
[0020] In Fig. 2, a break or line defect 270 is indicated
between the points A and A' in the column line 220 of
column 2. Because of the line defect 270, it is not pos-
sible to provide a data signal from the column driver 230
for column 2 to any of the pixels 210 for row numbers 3
to N. Accordingly, during a test of the LCD device 200,

it will be determined that those pixels 210 of the LCD
device 200 are permanently white or black, depending
upon whether the device operates in a normally white
or normally black mode.
[0021] In that case, a data value (e.g., "1" or "0") is
stored into a cross-column switch register 290 connect-
ed to the control terminal of the cross-column switch 280
between columns 2 and 3, such that a control signal out-
put by the cross-column switch register 290 causes the
cross-column switch 280 between columns 2 and 3 to
close. In other words, the data value stored in each
cross-column switch register 290 indicates whether the
corresponding cross-column switch 280 should be
opened or closed. With the cross-column switch 280 be-
tween columns 2 and 3 closed, the pixels 210 for rows
3 to N of column 2 are connected to the column line 220
for column 3. Accordingly, in response to a scanning
(gate) signal of the corresponding row (scanning) line
250, the pixels 210 for rows 3 to N of column 2 are driven
by the data signal of column 3 to store and display image
data.
[0022] Also, a column driver 230 for a particular col-
umn may be defective and fail to provide a data signal
to a column line 220. For example, in Fig. 2 a failed col-
umn driver 230 is indicated for column 4. Because of the
defective column driver 230, it is not possible to provide
a desired data signal from the column driver 230 for col-
umn 4 to any of the pixels 210 of column 4. Accordingly,
during a test of the LCD device 200, it will be determined
that the pixels 210 of column 4 of the LCD device 200
are permanently white or black, depending upon wheth-
er the device operates in a normally white or normally
black mode.
[0023] In that case, a data value (e.g., "1" or "0") is
stored into a cross-column switch register 290 connect-
ed to the control terminal of the cross-column switch 280
between columns 3 and 4 such that a control signal out-
put by the cross-column switch register 290 causes the
cross-column switch 280 between columns 3 and 4 to
close. Also, a data value is stored into a column driver
switch register 245 for column 4 such that a control sig-
nal output by the column driver switch register 245 for
column 4 connected to the control terminal of column
driver switch 240 for column 4 causes the column driver
switch 240 for column 4 to open. In other words, the data
value stored in each column driver switch register 245
indicates whether the corresponding column driver
switch 240 should be opened or closed. With the cross-
column switch 280 between columns 3 and 4 closed,
and the column driver switch 240 for column 4 opened,
the pixels 210 of column 4 are connected to the column
line 220 for column 3. Accordingly, in response to a
scanning (gate) signal of the corresponding row (scan-
ning) line 250, the pixels 210 for column 4 are driven by
the data signal of column 3 to store and display image
data.
[0024] It should be understood that, although in the
above example with the line defect 270 the pixels 210
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for rows 3 to N of column 2 were connected to column
3, it is possible instead to connect the pixels 210 for rows
3 to N of column 2 to column 1. Similarly, in the above
example where the column driver for column 4 is defec-
tive, the pixels 210 of column 4 may be connected to
column 5 instead of to column 3. Indeed, multiple col-
umns may be connected in a variety of configurations
to account for multiple defective column lines 220 and/
or column drivers 230.
[0025] Beneficially, when the column driver switch
registers 245 and/or the cross-column switch registers
290 are configured as shift registers, data values may
be supplied for the column driver switch registers 245
and cross-column switch registers 290 of the LCD de-
vice 200 by shifting them into place using a shift enable
or clock signal. Also, it is possible to either store the data
permanently in the registers 245 and 290 after perform-
ing a test of the LCD device 200, or the data may be
reloaded into the registers periodically, such as upon
powering up the LCD device 200.
[0026] It is also possible to dynamically change the
contents of the registers 290. In that case, for example,
with the line defect 270, the pixels 210 for rows 3 to N
of column 2 may be alternately connected to column 3
and to column 1, say, in alternating frames. This may
allow for an improved display, as the human eye will tend
to average the video data displayed by the pixels 210
for rows 3 to N of column 2. Similarly, in the case where
the column driver for column 4 is defective, the pixels
210 of column 4 may be alternately connected to column
3 and to column 5, say, in alternating frames.
[0027] Many LCD devices employ a column (data)
driver layout wherein the column (data) drivers are dis-
posed on two sides (e.g., top and bottom) of the pixel
area. Typically, in such a layout column lines are alter-
natingly connected to column drivers on opposite sides
of the pixel area. That is, odd-numbered column lines
are all connected to column drivers on one side (e.g.,
the top) of the pixel area, and even-numbered column
lines are all connected to column drivers on the opposite
side (e.g., the bottom) of the pixel area. By employing
such an interleaved column driver layout, the frequency
of the data signal that must be communicated to and
processed by each column (data) driver can be reduced
by υ.
[0028] FIG. 3 shows a second preferred embodiment
of an image display device in accordance with one or
more aspects of the invention. The second embodiment
is described with respect to a liquid crystal display (LCD)
device 300 having column (data) drivers disposed on
two sides (top and bottom) of the pixel area, i.e., the so-
called interleaved column (data) driver layout. For clarity
and simplicity, those portions of the LCD device 300 re-
lating to the present invention are illustrated.
[0029] The LCD device 300 comprises in relevant
part: a plurality of pixels 310; a plurality (M) of column
(data) lines 320 connected to the plurality of pixels 310;
a plurality of column (data) drivers 330 disposed on op-

posite sides of the pixels 310 for supplying data to the
pixels 310 via the column lines 320; a plurality of column
driver switches 340; a plurality (M) of column driver
switch registers (not shown); a plurality (N) of row (scan-
ning) lines 350 connected to N rows of pixels 310; a plu-
rality of row drivers 360 connected to the row lines 350
for selecting a row of pixels 310 to which data from the
column drivers 330 is to be applied; a plurality of cross-
column switches 380 each extending between two col-
umn lines 320; and a plurality of cross-column switch
registers 390 each having an output connected to a con-
trol terminal of a corresponding one of the cross-column
switches 380. Beneficially, the column driver switch reg-
isters and/or the cross-column switch registers 390 may
be configured as shift registers.
[0030] Typically, each pixel 310 includes a pixel
switching device 312, having first and second terminals
and a control terminal, and a storage device (pixel ca-
pacitor) 314 connected to the first terminal of the pixel
switching device 312. The second terminal of the pixel
switching device 312 is connected to one of the column
lines 320. The pixel switching device 312, which may be
a thin film transistor (TFT), is responsive to a scanning
signal on the connected row line 350 to selectively con-
nect the column line 320 to the storage device 314 and
thereby to store a data signal applied via the column line
320 into the storage device 314.
[0031] The LCD device 300 may be a liquid crystal on
silicon (LCOS) type LCD device. In that case, the col-
umn (data) drivers 330 and/or row (scanning) drivers
360 may be integrated onto a same silicon substrate as
the liquid crystal pixels 310. Also, the column driver
switches 340, the column driver switch registers, the
cross-column switches 380 and/or the cross-column
switch registers 390 may be integrated onto the same
substrate.
[0032] The operation of various pertinent elements of
the second preferred embodiment LCD device 300 in
the case of a defective column will now be explained.
[0033] The second embodiment of the LCD device
300 operates similarly to the first embodiment of the
LCD device 200, except that the second embodiment of
the LCD device 300 has column drivers 330, cross-col-
umn switches 380, and cross-column switch registers
390 located on two opposite sides of the pixel area.
[0034] Accordingly, for example, when a line defect
370 indicated between the points A and A' in the column
line 320 of column 2 occurs, the pixels for rows 3 to N
of column 2 are still connected to the column driver 330
for column 3, located on a first (bottom) side of the pixel
area. However, the pixels for rows 1 and 2 are discon-
nected from the column driver 330 for column 2. In that
case, a data value (e.g., "1" or "0") is loaded into the
cross-column switch register 390 connected to the con-
trol terminal of the cross-column switch 380 between
columns 2 and 3 located on the opposite (top) side of
the pixel area from the column driver 330 for column 2,
such that a control signal output by the cross-column
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switch register 390 causes the cross-column switch 380
between columns 2 and 3 to close. In other words, the
data value stored in each cross-column switch register
390 indicates whether the corresponding cross-column
switch 380 should be opened or closed.
[0035] With the cross-column switch 380 between
columns 2 and 3 closed, the pixels 310 for rows 1 and
2 of column 2 are connected to the column line 320 for
column 3. Accordingly, in response to a scanning (gate)
signal of the corresponding row (scanning) line 350, the
pixels 310 for rows 1 and 2 of column 2 are driven by
the data signal of column 3 to store and display image
data. It should be understood that it is possible to con-
nect the pixels 310 for rows 1 and 2 of column 2 to col-
umn 1 instead of to column 3.
[0036] Also, for example, a column driver 330 for col-
umn 4 may be defective and fail to provide a data signal
to a column line 320 of column 4. In that case, a data
value (e.g., "1" or "0") is stored into a cross-column
switch register 390 connected to one of the cross-col-
umn switches 380 (top or bottom) between columns 3
and 4, such that a control signal output by the cross-
column switch register 390 causes the cross-column
switch 380 between columns 3 and 4 to close. Also, a
data value (e.g., "1" or "0") is stored into a column driver
switch register for column 4 such that a control signal
output by the column driver switch register 390 for col-
umn 4 causes the column driver switch 340 for column
4 to open. In other words, the data value stored in the
column driver switch register 390 indicates whether the
corresponding column driver switch 340 should be
opened or closed. With one of the cross-column switch-
es 380 between columns 3 and 4 closed, and the column
driver switch 340 for column 4 opened, the pixels 310
of column 4 are connected to the column line 320 for
column 3. Accordingly, in response to a scanning (gate)
signal of the corresponding row (scanning) line 350, the
pixels 310 for column 4 are driven by the data signal of
column 3 to store and display image data.
[0037] It should be understood that, in the above ex-
ample where the column driver 330 for column 4 is de-
fective, the pixels 310 of column 4 can be connected to
column 5 instead of to column 3.
[0038] FIG. 4 shows a third embodiment of an image
display device in accordance with one or more aspects
of the invention. The third embodiment is described with
respect to a liquid crystal display (LCD) device 400. For
clarity and simplicity, those portions of the LCD device
400 relating to the present invention are illustrated.
[0039] The LCD device 400 comprises in relevant
part: a plurality of pixels 410; a plurality (M) of column
(data) lines 420 connected to the plurality of pixels 410;
a plurality of column (data) drivers 430 for supplying da-
ta to the pixels 410 via the column lines 420; a plurality
of column driver switches 440; a plurality (M) of column
driver switch registers 445; a plurality (N) of row (scan-
ning) lines 450 connected to N rows of pixels 410; a plu-
rality of row drivers 460 connected to the row lines 450

for selecting a row of pixels 410 to which data from the
column drivers 430 is to be applied; a plurality (M) of
column test switches 480 each connected with a corre-
sponding one of the column lines 420; a common test
line 486 connected to each of the column test switches
480; a buffer 488 connected to the common test line
486; and a plurality (M) of column test switch registers
490 each having an output connected to a control ter-
minal of a corresponding one of the column test switch-
es 480. Beneficially, the column driver switch registers
445 and/or the column test switch registers 490 may be
configured as shift registers.
[0040] Typically, each pixel 410 includes a pixel
switching device 412, having first and second terminals
and a control terminal, and a storage device (pixel ca-
pacitor) 414 connected to the first terminal of the pixel
switching device 412. The second terminal of the pixel
switching device 412 is connected to one of the column
lines 420. The pixel switching device 412, which may be
a thin film transistor (TFT), is responsive to a scanning
signal on the connected row line 450 to selectively con-
nect the column line 420 to the storage device 414 and
thereby to store a data signal applied via the column line
420 into the storage device 414.
[0041] The LCD device 400 may be a liquid crystal on
silicon (LCOS) type LCD device. In that case, the col-
umn (data) drivers 430 and/or row (scanning) drivers
460 may be integrated onto a same silicon substrate as
the liquid crystal pixels 410. Also, the column driver
switches 440, the column driver switch registers 445,
the column test switches 480, the buffer 488, and/or the
column test switch registers 490 may be integrated onto
the same substrate.
[0042] The operation of various pertinent elements of
the third preferred embodiment LCD device 400 in the
case of a defective column will now be explained.
[0043] The third embodiment of the LCD device 400
operates similarly to the first embodiment of the LCD
device 200, except that instead of the cross-column
switches extending between pairs of adjacent columns,
the third embodiment includes the column test switches
480 each connecting a corresponding column line 420
to the common test line 486. Accordingly, when a defect
of a column line 420 or a column driver 430 is detected,
then a data value is stored in the corresponding column
test switch register 490 so as to output a control signal
to cause the corresponding column test switch 480 to
close, thereby connecting pixels of the defective column
to the common test line 486. Also, a data value is stored
in a column test switch register 490 for another properly
working column, preferably an adjacent column, so as
to output a control signal to cause the corresponding col-
umn test switch 480 to close, thereby also connecting
the properly working column line 420 to the common test
line 486. In other words, the data value stored in each
cross-column switch register 490 indicates whether the
corresponding cross-column switch 480 should be
opened or closed. As a result, the pixels of the defective
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column are driven, via the common test line 486, by the
data signal of a properly working (preferably adjacent)
column line 420 to store and display image data.
[0044] The third embodiment is particularly useful
where the LCD device includes self-calibrating circuitry
to compensate for brightness variations between pixels
or columns of the LCD device, including the plurality of
column test switches 480. Such an LCD device is de-
scribed in U.S. Patent Application US 2003 034 941 A
filed on 16 August 2001 and published on 20 February
2003.
[0045] FIG. 5 shows a fourth embodiment of an image
display device in accordance with one or more aspects
of the invention. The fourth embodiment is described
with respect to a liquid crystal display (LCD) device 500.
For clarity and simplicity, those portions of the LCD de-
vice 500 relating to the present invention are illustrated.
[0046] The LCD device 500 comprises in relevant
part: a plurality of pixels 510; a plurality (M) of column
(data) lines 520 connected to the plurality of pixels 510;
a plurality of column (data) drivers 530 for supplying da-
ta to the pixels 510 via the column lines 520; a plurality
of column driver switches 540; a plurality (M) of column
driver switch registers 545; a plurality (N) of row (scan-
ning) lines 550 connected to N rows of pixels 510; a plu-
rality of row drivers 560 connected to the row lines 550
for selecting a row of pixels 510 to which data from the
column drivers 530 is to be applied; a plurality (M) of
column test switches 580 each connected with a corre-
sponding one of the column lines 520; a plurality (≈M/2)
of column pair selection switches 582; a plurality of col-
umn pair selection switch registers 584 each having an
output connected to a control terminal of a correspond-
ing one of the column pair selection switches 582; a
common test line 586 connected to the column pair se-
lection switches 582; a buffer 588 connected to the com-
mon test line 586; and a plurality (M) of column test
switch registers 590 each having an output connected
to a control terminal of a corresponding one of the col-
umn test switches 580. Beneficially, the column driver
switch registers 545 and/or the column test switch reg-
isters 590 and column pair selection switch registers
584 may be configured as shift registers.
[0047] Typically, each pixel 510 includes a pixel
switching device 512, having first and second terminals
and a control terminal, and a storage device (pixel ca-
pacitor) 514 connected to the first terminal of the pixel
switching device 512. The second terminal of the pixel
switching device 512 is connected to one of the column
lines 520. The pixel switching device 512, which may be
a thin film transistor (TFT), is responsive to a scanning
signal on the connected row line 550 to selectively con-
nect the column line 520 to the storage device 514 and
thereby to store a data signal applied via the column line
520 into the storage device 514.
[0048] The LCD device 500 may be a liquid crystal on
silicon (LCOS) type LCD device. In that case, the col-
umn (data) drivers 530 and/or row (scanning) drivers

560 may be integrated onto a same silicon substrate as
the liquid crystal pixels 510. Also, the column driver
switches 540, the column driver switch registers 545,
the column test switches 580 and/or the column test
switch registers 590 may be integrated onto the same
substrate.
[0049] The operation of various pertinent elements of
the fourth preferred embodiment LCD device 500 in the
case of a defective column will now be explained.
[0050] The fourth embodiment of the LCD device 500
operates similarly to the third embodiment of the LCD
device 400, except that it includes the column pair se-
lection switches 582 and column pair selection switch
registers 584. Unlike the third embodiment, wherein on-
ly a single column in each group can be repaired, in the
fourth embodiment, multiple defects of column lines 520
and column drivers 530 within a group may be repaired,
because each pair of column lines 520 has its own col-
umn pair selection switch 582 which can be opened to
isolate the column pair from all other columns of the LCD
device 500. As in the first to third embodiments, a data
value is stored in each cross-column switch register 590
to indicate whether the corresponding cross-column
switch 580 should be opened or closed.
[0051] While preferred embodiments are disclosed
herein, many variations are possible which remain with-
in the concept and scope of the invention. Such varia-
tions would become clear to one of ordinary skill in the
art after inspection of the specification, drawings and
claims herein. Accordingly, the invention therefore is not
to be restricted except within the scope of the appended
claims.

Claims

1. A liquid crystal display device, comprising:

a plurality of pixels arranged in a matrix of rows
and columns, each pixel including a pixel
switching device (212) having first and second
terminals and a control terminal, and a storage
device (214) connected to the first terminal of
the pixel switching device;
a plurality of data lines (220) connected to the
second terminals of the pixels switching devic-
es;
a plurality of data drivers (230) connected to the
data lines and providing data to the pixels;
a plurality of scanning lines (250) connected to
the control terminals of the pixel switching de-
vices for selectively connecting the first and
second terminals of the pixel switching devices
to provide the data to the storage devices;

characterized in that
the liquid crystal display device further com-

prises at least one switch (290) responsive to a cor-
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responding control signal to selectively connect two
of the data lines (220) to each other.

2. The liquid crystal display device of claim 1, wherein
each switch is a cross-column switch extending be-
tween the two data lines selectively connected to
each other.

3. The liquid crystal display device of claim 2, further
comprising a register (290) corresponding to each
cross-column switch and providing the control sig-
nal for the cross-column switch.

4. The liquid crystal display device of claim 1, further
comprising a common test line (486) and wherein
the at least one switch is a column test switch (480)
extending between a corresponding one of the data
lines and the common test line.

5. The liquid crystal display device of claim 4, further
comprising a register (490) corresponding to each
switch and providing the control signal for the col-
umn test switch.

6. The liquid crystal display device of claim 1 wherein
each switch is a column test switch (580), the liquid
crystal display device further comprising:

- a common test line (586); and
- a plurality of common pair selection switches

(582) each connected between a pair of the col-
umn test switches and the common test line.

7. The liquid crystal display device of claim 1, further
comprising a register (290) corresponding to each
switch and providing the control signal for the
switch.

8. A method of repairing a defect in a liquid crystal dis-
play device including

a plurality of pixels arranged in a matrix of
rows and columns;

a plurality of column lines (220) connected to
the plurality of pixels;

a plurality of column drivers (230) connected
to the column lines and providing data to the pixels;

a plurality of switches (290) each responsive
to a corresponding control signal to selectively con-
nect two of the data lines (220) to each other;

the method comprising:

identifying a defective pixel column in the liquid
crystal display device, the defective pixel col-
umn including a first one of the column lines;
connecting the first one of the column lines to
a second one of the column lines by closing at
least one of the switches so that at least one of
the pixels of the defective part of the pixel col-

umn is connected to the second one of the col-
umn lines.

9. The method of claim 8, wherein connecting the at
least one pixel of the defective pixel column to the
second one of the column lines comprises closing
a first one of the switches connected to the defective
column.

10. The method of claim 9, wherein the liquid crystal
display device includes a plurality of registers (290)
connected to the plurality of switches, the method
further comprising storing a data value in one of the
registers connected to the first switch to provide a
control signal to close the first switch.

11. The method of claim 8, wherein connecting the at
least one pixel of the defective pixel column to the
second column line comprises closing one of the
switches connected to the defective column and to
the second column line.

12. The method of claim 8, wherein connecting the at
least one pixel of the defective pixel column to the
second column line comprises:

- closing a first one of the switches connected to
the defective column and to a common test line;
and

- closing a second one of the switches connected
to the second column and to the common test
line.

13. The method of claim 8, wherein identifying the de-
fective pixel column comprises identifying a portion
of the first column line which is not connected to any
of the column drivers.

14. The method of claim 8, wherein identifying the de-
fective pixel column comprises identifying a defec-
tive column driver (230).

15. The method of claim 14, wherein the liquid crystal
display device includes a plurality of column driver
switches (245) each connected to one of the column
lines (220) and to one of the column drivers (230),
and a plurality of registers (245) each connected to
control terminals of the column driver switches, the
method further comprising storing a data value in
one of the registers connected to a first one of the
column driver switches to provide a control signal
to close the first column driver switch.

16. A liquid crystal display device, comprising:

a plurality of pixels arranged in a matrix of rows
and columns;
a plurality of column lines (220) connected to
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the plurality of pixels;
a plurality of column drivers (230) connected to
the column lines and providing data to the pix-
els;

characterized in that
the liquid crystal display device further com-

prises at least one switch (290) responsive to a cor-
responding control signal to selectively connect two
of the column lines (220) to each other.

17. The device of claim 16, further comprising a plurality
of registers (290) each corresponding to one of the
switches and storing a data value indicating wheth-
er the corresponding switch should be opened or
closed.

18. The device of claim 16, wherein each of the switch-
es is a cross-column switch extending between the
two column lines selectively connected to each oth-
er.

19. The device of claim 16, further comprising a com-
mon test line and wherein each of the switches com-
prises a column test switch extending between a
corresponding one of the column lines and the com-
mon test line.

Patentansprüche

1. Flüssigkristallanzeigeanordnung, welche aufweist:

- eine große Anzahl Pixel, welche in einer Matrix
von Zeilen und Spalten angeordnet sind, wobei
jedes Pixel ein Pixelschaltelement (212) mit ei-
nem ersten und einem zweiten Anschluss so-
wie einem Steueranschluss sowie ein Spei-
cherelement (214) aufweist, welches mit dem
ersten Anschluss des Pixelschaltelements ver-
bunden ist,

- eine große Anzahl Datenleitungen (220), wel-
che mit den zweiten Anschlüssen der Pixel-
schaltelemente verbunden sind,

- eine große Anzahl Datentreiber (230) welche
mit den Datenleitungen verbunden sind und
den Pixeln Daten zuführen,

- eine große Anzahl Abtastleitungen (250), wel-
che mit den Steueranschlüssen der Pixelschal-
telemente verbunden sind, um den ersten und
zweiten Anschluss der Pixelschaltelemente se-
lektiv zu verbinden und den Speicherelemen-
ten Daten zuzuführen,

dadurch gekennzeichnet, dass

- die Flüssigkristallanzeigeanordnung weiterhin
mindestens einen Schalter (290) aufweist, wel-

cher auf ein entsprechendes Steuersignal an-
spricht, um zwei der Datenleitungen (220) mit-
einander selektiv zu verbinden.

2. Flüssigkristallanzeigeanordnung nach Anspruch 1,
wobei jeder Schalter durch einen Querspalten-
schalter dargestellt ist, welcher sich zwischen den
beiden, selektiv miteinander verbundenen Daten-
leitungen erstreckt.

3. Flüssigkristallanzeigeanordnung nach Anspruch 2,
welche weiterhin ein Register (290) aufweist, wel-
ches jedem Querspaltenschalter zugeordnet ist
und das Steuersignal für den Querspaltenschalter
abgibt.

4. Flüssigkristallanzeigeanordnung nach Anspruch 1,
welche weiterhin eine gemeinsame Testleitung
(486) aufweist, wobei der mindestens eine Schalter
durch einen Spaltentestschalter (480) dargestellt,
welcher sich zwischen einer entsprechenden Da-
tenleitung und der gemeinsamen Testleitung er-
streckt.

5. Flüssigkristallanzeigeanordnung nach Anspruch 4,
welche weiterhin ein Register (490) aufweist, wel-
ches jedem Schalter zugeordnet ist und das Steu-
ersignal für den Spaltentestschalter abgibt.

6. Flüssigkristallanzeigeanordnung nach Anspruch 1,
wobei jeder Schalter durch einen Spaltentestschal-
ter (580) dargestellt ist, wobei die Flüssigkristallan-
zeigeanordnung weiterhin aufweist:

- eine gemeinsame Testleitung (586) und
- eine große Anzahl Spaltenpaaransteuerungs-

schalter (582), welche jeweils zwischen einem
Paar Spaltentestschalter und der gemeinsa-
men Testleitung geschaltet sind.

7. Flüssigkristallanzeigeanordnung nach Anspruch 1,
welche weiterhin ein Register (290) aufweist, wel-
ches jedem Schalter zugeordnet ist und das Steu-
ersignal für den Schalter abgibt.

8. Verfahren zur Behebung eines Defekts in einer
Flüssigkristallanzeigeanordnung, welche aufweist:

- eine große Anzahl Pixel, welche in einer Matrix
von Zeilen und Spalten angeordnet sind,

- eine große Anzahl Spaltenleitungen (220), wel-
che mit der großen Anzahl Pixel verbunden
sind,

- eine große Anzahl Spaltentreiber (230), welche
mit den Spaltenleitungen verbunden sind und
den Pixeln Daten zuführen,

- eine große Anzahl Schalter (290), welche je-
weils auf ein entsprechendes Steuersignal an-
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sprechen, um zwei der Datenleitungen (220)
miteinander selektiv zu verbinden,

wobei nach dem Verfahren

- eine defekte Pixelspalte in der Flüssigkristall-
anzeigeanordnung ermittelt wird, wobei die de-
fekte Pixelspalte eine erste Spaltenleitung auf-
weist,

- die erste Spaltenleitung mit einer zweiten Spal-
tenleitung durch Schließen von mindestens ei-
nem der Schalter verbunden wird, so dass min-
destens eines der Pixel des defekten Teils der
Pixelspalte mit der zweiten Spaltenleitung ver-
bunden wird.

9. Verfahren nach Anspruch 8, wobei mit Verbinden
des mindestens einen Pixels der defekten Pixel-
spalte mit der zweiten Spaltenleitung ein erster
Schalter, der mit der defekten Spalte verbunden ist,
geschlossen wird.

10. Verfahren nach Anspruch 9, wobei die Flüssigkri-
stallanzeigeanordnung eine große Anzahl Register
(290) aufweist, welche mit der großen Anzahl
Schalter verbunden sind, wobei nach dem Verfah-
ren weiterhin ein Datenwert in einem der mit dem
ersten Schalter verbundenen Register gespeichert
wird, um zur Schließung des ersten Schalters ein
Steuersignal abzugeben.

11. Verfahren nach Anspruch 8, wobei mit Verbinden
des mindestens einen Pixels der defekten Pixel-
spalte mit der zweiten Spaltenleitung einer der mit
der defekten Spalte und mit der zweiten Spaltenlei-
tung verbundenen Schalter geschlossen wird.

12. Verfahren nach Anspruch 8, wobei mit Verbinden
des mindestens einen Pixels der defekten Pixel-
spalte mit der zweiten Spaltenleitung

- ein erster Schalter, welcher mit der defekten
Spalte und mit einer gemeinsamen Testleitung
verbunden ist, geschlossen wird, und

- ein zweiter Schalter, welcher mit der zweiten
Spalte und mit der gemeinsamen Testleitung
verbunden ist, geschlossen wird.

13. Verfahren nach Anspruch 8, wobei mit Nachweisen
der defekten Pixelspalte ein Teil der ersten Spalten-
leitung, welcher nicht mit einem der Spaltentreiber
verbunden ist, ermittelt wird.

14. Verfahren nach Anspruch 8, wobei mit Nachweisen
der defekten Pixelspalte ein defekter Spaltentreiber
(230) ermittelt wird.

15. Verfahren nach Anspruch 14, wobei die Flüssigkri-

stallanzeigeanordnung eine große Anzahl Spalten-
treiberschalter (240), welche jeweils mit einer der
Spaltenleitungen (220) und einem der Spaltentrei-
ber (230) verbunden sind, sowie eine große Anzahl
Register (245) aufweist, welche jeweils mit Steuer-
anschlüssen der Spaltentreiberschalter verbunden
sind, wobei nach dem Verfahren weiterhin ein Da-
tenwert in einem der mit einem ersten Spaltentrei-
berschalter verbundenen Register gespeichert
wird, um ein Steuersignal zur Schließung des er-
sten Spaltentreiberschalters abzugeben.

16. Flüssigkristallanzeigeanordnung, welche aufweist:

- eine große Anzahl Pixel, welche in einer Matrix
von Zeilen und Spalten angeordnet sind,

- eine große Anzahl Spaltenleitungen (220), wel-
che mit der großen Anzahl Pixel verbunden
sind,

- eine große Anzahl Spaltentreiber (230), welche
mit den Spaltenleitungen verbunden sind und
den Pixeln Daten zuführen,

dadurch gekennzeichnet, dass
die Flüssigkristallanzeigeanordnung weiter-

hin mindestens einen Schalter (290) aufweist, wel-
cher auf ein entsprechendes Steuersignal an-
spricht, um zwei der Spaltenleitungen (220) mitein-
ander selektiv zu verbinden.

17. Anordnung nach Anspruch 16, welche weiterhin ei-
ne große Anzahl Register (290) aufweist, welche je-
weils einem der Schalter zugeordnet sind und einen
Datenwert speichern, welcher signalisiert, ob der
entsprechende Schalter geöffnet oder geschlossen
werden soll.

18. Anordnung nach Anspruch 16, wobei jeder der
Schalter durch einen Querspaltenschalter darge-
stellt ist, welcher sich zwischen den beiden Spal-
tenleitungen, welche selektiv miteinander verbun-
den sind, erstreckt.

19. Anordnung nach Anspruch 16, welche weiterhin ei-
ne gemeinsame Testleitung aufweist, wobei jeder
der Schalter einen Spaltentestschalter aufweist,
welcher sich zwischen einer entsprechenden Spal-
tenleitung und der gemeinsamen Testleitung er-
streckt.

Revendications

1. Dispositif d'affichage à cristaux liquides,
comprenant :

une pluralité de pixels agencés en une matrice
de rangées et de colonnes, chaque pixel in-
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cluant un dispositif de commutation de pixel
(212) comprenant des première et deuxième
bornes et une borne de commande, et un dis-
positif de stockage (214) connecté à la premiè-
re borne du dispositif de commutation de pixel ;
une pluralité de lignes de données (220) con-
nectées aux deuxièmes bornes des dispositifs
de commutation de pixel ;
une pluralité de circuits de commande de don-
nées (230) connectés aux lignes de données
et fournissant des données aux pixels ;
une pluralité de lignes de balayage (250) con-
nectées aux bornes de commande des dispo-
sitifs de commutation de pixel pour connecter
de manière sélective les première et deuxième
bornes des dispositifs de commutation de pixel
pour fournir les données aux dispositifs de
stockage ;

caractérisé en ce que
le dispositif d'affichage à cristaux liquides

comprend en outre au moins un commutateur (290)
réagissant à un signal de commande correspon-
dant pour connecter de manière sélective deux des
lignes de données (220) l'une à l'autre.

2. Dispositif d'affichage à cristaux liquides suivant la
revendication 1, dans lequel chaque commutateur
est un commutateur entre deux colonnes s'éten-
dant entre les deux lignes de données connectées
de manière sélective l'une à l'autre.

3. Dispositif d'affichage à cristaux liquides suivant la
revendication 2, comprenant en outre un registre
(290) correspondant à chaque commutateur entre
deux colonnes et fournissant le signal de comman-
de correspondant au commutateur entre deux co-
lonnes.

4. Dispositif d'affichage à cristaux liquides suivant la
revendication 1, comprenant en outre une ligne de
contrôle commune (486) et dans lequel le au moins
un commutateur est un commutateur de contrôle de
colonne (480) s'étendant entre une ligne correspon-
dante parmi les lignes de données et la ligne de
contrôle commune.

5. Dispositif d'affichage à cristaux liquides suivant la
revendication 4, comprenant en outre un registre
(490) correspondant à chaque commutateur et
fournissant le signal de commande correspondant
au commutateur de contrôle de colonne.

6. Dispositif d'affichage à cristaux liquides suivant la
revendication 1, dans lequel chaque commutateur
est un commutateur de contrôle de colonne (580),
le dispositif d'affichage à cristaux liquides compre-
nant en outre :

- une ligne de contrôle commune (586), et
- une pluralité de commutateurs de sélection de

paire de colonnes (582) connectés chacun en-
tre une paire des commutateurs de contrôle de
colonne et la ligne de contrôle commune.

7. Dispositif d'affichage à cristaux liquides suivant la
revendication 1, comprenant en outre un registre
(290) correspondant à chaque commutateur et
fournissant le signal de commande correspondant
au commutateur.

8. Procédé de réparation d'un défaut dans un dispo-
sitif d'affichage à cristaux liquides comprenant :

une pluralité de pixels agencés en une matrice
de rangées et de colonnes ;
une pluralité de lignes de colonnes (220) con-
nectées à la pluralité de pixels ;
une pluralité de circuits de commande de co-
lonnes (230) connectés aux lignes de colonnes
et fournissant des données aux pixels ;
une pluralité de commutateurs (290) réagissant
chacun à un signal de commande correspon-
dant pour connecter de manière sélective deux
des lignes de données (220) l'une à l'autre ;
le procédé comprenant les étapes suivantes :

l'identification d'une colonne de pixels dé-
fectueuse dans le dispositif d'affichage à
cristaux liquides, la colonne de pixels dé-
fectueuse incluant une première des lignes
de colonnes ;
la connexion de la première des lignes de
colonnes à une deuxième des lignes de co-
lonnes en fermant au moins un des com-
mutateurs de sorte qu'au moins un des
pixels de la partie défectueuse de la colon-
ne de pixels défectueuse est connecté à la
deuxième des lignes de colonnes.

9. Procédé suivant la revendication 8, dans lequel la
connexion du au moins un pixel de la colonne de
pixels défectueuse à la deuxième des lignes de co-
lonnes comprend la fermeture d'un premier des
commutateurs connectés à la colonne défectueuse.

10. Procédé suivant la revendication 9, dans lequel le
dispositif d'affichage à cristaux liquides comprend
une pluralité de registres (290) connectés à la plu-
ralité de commutateurs, le procédé comprenant en
outre le stockage d'une valeur de données dans un
des registres connectés au premier commutateur
pour fournir un signal de données afin de fermer le
premier commutateur.

11. Procédé suivant la revendication 8, dans lequel la
connexion du au moins un pixel de la colonne de
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pixels défectueuse à la deuxième ligne de colonne
comprend la fermeture d'un des commutateurs con-
nectés à la colonne défectueuse et à la deuxième
ligne de colonne.

12. Procédé suivant la revendication 8, dans lequel la
connexion du au moins un pixel de la colonne de
pixels défectueuse à la deuxième ligne de colonne
comprend les étapes suivantes :

- la fermeture d'un premier des commutateurs
connectés à la colonne défectueuse et à une
ligne de contrôle commune, et

- la fermeture d'un deuxième des commutateurs
connectés à la deuxième colonne et à la ligne
de contrôle commune.

13. Procédé suivant la revendication 8, dans lequel
l'identification de la colonne de pixels défectueuse
comprend l'identification d'une partie de la première
ligne de colonne qui n'est pas connectée à l'un quel-
conque des circuits de commande de colonne.

14. Procédé suivant la revendication 8, dans lequel
l'identification de la colonne de pixels défectueuse
comprend l'identification d'un circuit de commande
de colonne (230) défectueux.

15. Procédé suivant la revendication 14, dans lequel le
dispositif d'affichage à cristaux liquides comprend
une pluralité de commutateurs de circuits de com-
mande de colonnes (245) connectés chacun à une
des lignes de colonnes (220) et à un des circuits de
commande de colonnes (230) et une pluralité de re-
gistres (245) connectés chacun à des bornes de
commande des commutateurs de circuits de com-
mande de colonnes, le procédé comprenant en
outre le stockage d'une valeur de données dans un
des registres connectés à un premier des commu-
tateurs de circuits de commande de colonnes pour
fournir un signal de commande pour fermer le pre-
mier commutateur de circuit de commande de co-
lonne.

16. Dispositif d'affichage à cristaux liquides,
comprenant :

une pluralité de pixels agencés en une matrice
de rangées et de colonnes ;
une pluralité de lignes de colonnes (220) con-
nectées à la pluralité de pixels ;
une pluralité de circuits de commande de co-
lonnes (230) connectés aux lignes de colonnes
et fournissant des données aux pixels ;

caractérisé en ce que
le dispositif d'affichage à cristaux liquides

comprend en outre au moins un commutateur (290)

réagissant à un signal de commande correspon-
dant pour connecter de manière sélective deux des
lignes de colonnes (220) l'une à l'autre.

17. Dispositif suivant la revendication 16, comprenant
en outre une pluralité de registres (290) correspon-
dant chacun à un des commutateurs et stockant
une valeur de données indiquant si le commutateur
correspondant doit être ouvert ou fermé.

18. Dispositif suivant la revendication 16, dans lequel
chacun des commutateurs est un commutateur en-
tre deux colonnes s'étendant entre les deux lignes
de colonnes connectées de manière sélective l'une
à l'autre.

19. Dispositif suivant la revendication 16, comprenant
en outre une ligne de contrôle commune et dans
lequel chacun des commutateurs comprend un
commutateur de contrôle de colonne s'étendant en-
tre une correspondante des lignes de colonnes et
la ligne de contrôle commune.
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