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(7) ABSTRACT

In a structure in which six active matrix regions 103 to 108
are integrated on one glass substrate, horizontal scanning
control circuits 101 and 102 are commonly disposed for the
respective active matrix regions 103 to 105 and 106 to 108.
Then, the horizontal scanning control circuits 101 and 102
are operated at different timings, and images formed by the
active matrix regions 103 to 105 and 106 to 108 are
synthesized and projected. With this operation, the horizon-
tal scanning frequency required for one horizontal scanning
control circuit can be made half of the horizontal scanning
frequency of the display screen.
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THREE DIMENSIONAL DISPLAY UNIT AND
DISPLAY METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a display unit and
a display method for displaying a variety of information. In
particular, the present invention relates to a display unit and
a display method, through which being capable of recog-
nizing different images from each other by a plurality of
viewers. For example, the present invention relates to a
display unit and a display method, through which being
capable of viewing a plurality of images displayed on an
identical screen by a plurality of observers independently
from each other. Also, the present invention relates to a unit
and a method, which selectively recognize and display only
specific information from a plurality of images which are
displayed simultaneously. Also, the present invention relates
to a display unit and display method, through which being
capable of selectively viewing only specific information.
Then, the present invention relates to a display unit and a
display method, through which being capable of converting
an image recognized by a viewer into a three-dimensional
image.

[0003] 2. Description of the Related Art

[0004] Up to now, there have been known techniques by
which different images are displayed on an identical screen.
For example, there have been known a method of dividing
one screen so as to display a large number of programs
simultaneously, and a method of superimposing and display-
ing a plurality of images on one screen.

[0005] In the former method, since the respective images
are displayed independently on the screen, a large number of
programs and images can be viewed simultaneously with
relative ease. However, in the latter method, a plurality of
images are superimposed on each other, resulting in a
program that make it difficult to view those images.

[0006] Moreover, in either case, since a plurality of images
are displayed simultaneously, a viewer must select an object
to be viewed.

[0007] This leads to a problem in the case where a
plurality of viewers view a plurality of different screens
simultaneously. For example, in the case of displaying an
image which can be viewed by a viewer A but cannot be
viewed by a viewer B, the above-mentioned method cannot
be utilized.

[0008] Also, there has been known a technique by which
a three-dimensional image (cubic image) is displayed as an
image (refer to “Three-dimensional Display Unit” written by
Chizuro Masuda, published by Sangyo Tosho Co., initially
on May 25, 1990).

[0009] However, in the above-mentioned technique in
which different images are viewed by a plurality of viewers
simultaneously, there has not been known a technique in
which a three-dimensional image can be viewed by them.

SUMMARY OF THE INVENTION

[0010] The present invention has been made in view of the
above, and therefore an object of the present invention is to
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provide a structure by which a plurality of viewers can view
different images displayed on an identical screen, indepen-
dently. In other words, the object of the present invention is
to provide the structure by which the images displayed on
the identical screen can be selected individually and viewed.

[0011] Another object of the present invention is to pro-
vide a structure by which the above images can be converted
into three-dimensional images, respectively.

[0012] Still another object of the present invention is to
provide a display method by which the above problems are
solved.

[0013] In order to solve the above problems, according to
one aspect of the present invention, there is provided a
display unit, through which being capable of viewing dif-
ferent images by a plurality of viewers, respectively, as
shown in a specific example of FIG. 1, comprising:

[0014] means 11 for displaying a plurality of different
images on an identical screen; and

[0015] means 13 and 14 for selecting said plurality of
images for each of the viewers.

[0016] The above display unit is designed so that two
images which are displayed on a display unit 11 and divided
with time are viewed through glasses 13 and 14 each having
an optical shutter, thereby being capable of selectively
viewing only a predetermined image.

[0017] FIG. 1 shows an example in which two images are
viewed individually, and as time-division is more increased,
more images can be viewed individually. The structure
shown in FIG. 1 enables viewing a desired image by
changing a timing of shuttering the glasses 13 or 14. Also,
if a plurality of viewers use shutters having an identical
timing, they can view an identical image simultaneously.

[0018] According to another structure of the present
invention, there is provided, as shown in a specific example
of FIG. 1, a display unit, through which being capable of
viewing different images by a plurality of viewers, respec-
tively, comprising means 11 for dividing a plurality of
different images on an identical screen with time to display
separated images; and means 13 and/or 14 having an optical
shutter; wherein said means 13 and/or 14 having the optical
shutter opens and/or shuts said optical shutter in synchro-
nism with a timing at which the plurality of images are
separated, and selectively transmits one of the images
divided with time.

[0019] The above structure allows the glasses (for
example, indicated by reference numeral 13) which is means
having the optical shutter to be appropriately selected,
thereby being capable of selectively recognizing only a
required image. For example, the above structure can realize
a situation in which only a specific person can view a
specific image or only a specific person cannot view a
specific image in a state where a plurality of persons view an
identical screen.

[0020] According to still another structure of the present
invention, there is provided, as shown in a specific example
of FIG. 3, a display unit, through which being capable of
viewing different images by a plurality of viewers, respec-
tively, comprising means (CRT 21 in the figure) for dividing
a plurality of different images on an identical screen with
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time to display separated images; and means (means which
is made up of a polarizing plate 22, a m cell 23 and a %
wavelength plate 24, or means which is made up of a x cell
23 in the figure) for giving a different polarizing state to at
least one of the separated images.

[0021] With the above structure, there can be obtained a
unit which divides a plurality of images (may be two or more
images) with time to display the separated images, and
recognizes one of the images selectively by using a filter that
gives a specific polarizing state to one of the separated
images to selectively transmit the polarizing state.

[0022] For example, in the structure shown in FIG. 3, two
images from a CRT 21, which are divided with time, are
polarized counterclockwise or clockwise by a polarizing
plate 22 and a % wavelength plate 24. Then, a m cell 23 is
used to further give a specific polarizing state to a specific
image which is divided with time, thereby converting its
polarizing state into a clockwise circular polarizing state. In
this example, the use of clockwise circular polarizing
glasses 25 and counterclockwise circular polarizing glasses
26 enables viewing selectively two images.

[0023] According to yet still another structure of the
present invention, there is provided, as shown in a specific
structure of FIG. 5, a display unit, through which being
capable of viewing different images by a plurality of view-
ers, respectively, comprising means 31 and 32 for displaying
two images having different polarizing states on an identical
image 35; and means 36 and 37 for selectively transmitting
said images having different polarizing states in correspon-
dence with said plurality of viewers.

[0024] The structure shown in FIG. 5 is that two images
projected from projecting units (for example, liquid-crystal
projectors) 31 and 32 are projected on a screen 35 through
polarizing plates 33 and 34 having different polarizing
directions, respectively. Then, those images projected on the
screen 35 are viewed through glasses 36 having a polarizing
plate which is identical in polarizing direction with the
polarizing plate 33 and glasses 37 having a polarizing plate
which is identical in polarizing direction with the polarizing
plate 34. As a result, display projected from the projecting
unit 31 can be selectively viewed through the glasses 36.
Also, display projected from the projecting unit 32 can be
selectively viewed through the glasses 37.

[0025] In the above manner, one viewer wearing the
glasses 36 and another viewer wearing the glasses 37 can
view different images independently.

[0026] According to yet still another structure of the
present invention, as shown by its principle in FIGS. 8 to 10,
there is provided a display unit that displays images different
depending upon visual points, using a lenticular lens 70 or
a parallax barrier, which is characterized in that a non-
display region that does not conduct display or a region
where display of a predetermined background color is
conducted is disposed between the respective display data
which constitute different images.

[0027] Inthe above structure, the display data is defined as
display of a minimum unit that constitutes a pixel or an
image.

[0028] According to yet still another structure of the
present invention, as shown by its operating timing in FIG.
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2, a feature is that a screen on which a plurality of images
which are divided with time are displayed is viewed inter-
mittently at a timing which is identical with a timing when
dividing the image with time, to thereby selectively recog-
nize one of said plurality of images.

[0029] In other words, in a state where an image A which
is made up of Ay, Ay, . . ., and an image B which is made
up of By, By, . . ., are divided with time, as shown in FIG.
2, one viewer is allowed to recognize the image A which is
made up of Ay, Ay, . . ., whereas another viewer is allowed
to recognize the image B which is made up of By, B, . . .
, through an optical shutter.

[0030] It is preferable to use an optical shutter which is as
high as possible in response speed as means for viewing the
image intermittently. Also, in order to allow the image to be
recognized as a continuous image, it is necessary to take into
consideration a period of time during which a residual image
remains in setting a timing for viewing the image intermit-
tently. Also, it is preferable to provide a period of time
during which any image is not viewed in order to reduce the
cross-talk of the different images. In other words, it is
preferable to provide a period of time during which all of a
plurality of optical shutters are shut.

[0031] According to yet still another structure of the
present invention, as shown in the specific example of FIG.
5, a feature is that a screen 55 on which a plurality of images
having different polarizing states are displayed is viewed
through a plurality of polarizing filters 57 and 56 having
different polarizing states, respectively, to thereby recognize
said plurality of images, independently.

[0032] The structure shown in FIG. 5 uses a glasses-type
polarizing filter. However, as another structure, polarizing
filters as indicated by reference numerals 113 and 114 in
FIG. 12 may be disposed before the eyes of viewers as if
they look like screens.

[0033] According to yet still another structure of the
present invention, as shown in the specific example of FIG.
5, a feature is that a screen 505 on which a plurality of
images containing an image having a predetermined polar-
izing state are displayed is viewed through a filter 56 or 57
that selectively transmits said predetermined polarizing
state, to selectively recognize only an image having said
predetermined polarizing state.

[0034] According to another aspect of the present inven-
tion, there is provided a display unit, through which being
capable of viewing different images by a plurality of view-
ers, respectively, comprising:

[0035] means for forming an image which is optically
modulated by an integrated liquid-crystal panel;

[0036] means for displaying a plurality of different images
on an identical screen; and

[0037] means for selecting said plurality of images for
each of the viewers;

[0038] wherein said integrated liquid-crystal panel is so
arranged as to provide active matrix regions where images
of MxN are formed, and a region having peripheral circuits
of M+N on a substrate, assuming that M and N are natural
numbers of 2 or more;
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[0039] wherein said M- peripheral circuits conduct hori-
zontal scanning control of the N- active matrix regions
simultaneously; and

[0040] wherein said N- peripheral circuits conduct vertical
scanning control of the M- active matrix regions simulta-
neously.

[0041] According to another structure of the present
invention, there is provided a display unit, through which
being capable of viewing different images by a plurality of
viewers, respectively, comprising:

[0042] means for forming an image which is optically
modulated by an integrated liquid-crystal panel;

[0043] means for dividing a plurality of different images
on an identical screen with time to display separated images;
and

[0044]

[0045] wherein said integrated liquid-crystal panel is so
arranged as to provide active matrix regions where images
of MxN are formed, and a region having peripheral circuits
of M+N on a substrate, assuming that M and N are natural
numbers of 2 or more;

means having an optical shutter;

[0046] wherein said M- peripheral circuits conduct hori-
zontal scanning control of the N- active matrix regions
simultaneously;

[0047] wherein said N- peripheral circuits conduct vertical
scanning control of the M- active matrix regions simulta-
neously; and

[0048] wherein said means having said optical shutter
opens and shuts said optical shutter in synchronism with a
timing at which the image is separated, to selectively trans-
mit one of the images divided with time.

[0049] According to still another structure of the present
invention, there is provided a display unit, through which
being capable of viewing different images by a plurality of
viewers, respectively, comprising:

[0050] means for forming an image which is optically
modulated by an integrated liquid-crystal panel;

[0051] means for dividing a plurality of different images
on an identical screen with time to display separated images;
and

[0052] means for giving a different polarizing state to at
least one of the separated images;

[0053] wherein said integrated liquid-crystal panel is so
arranged as to provide active matrix regions where images
of MxN are formed, and a region having peripheral circuits
of M+N on a substrate, assuming that M and N are natural
numbers of 2 or more;

[0054] wherein said M- peripheral circuits conduct hori-
zontal scanning control of the N- active matrix regions
simultaneously; and

[0055] wherein said N- peripheral circuits conduct vertical
scanning control of the M- active matrix regions simulta-
neously.

[0056] According to still another aspect of the present
invention, there is provided a display unit, through which
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being capable of viewing different images by a plurality of
viewers, respectively, comprising:

[0057] means for displaying a plurality of different images
on an identical screen;

[0058] means for selecting said plurality of images for
each of the viewers; and

[0059] means for converting the image viewed by each of
the viewers into a three-dimensional display.

[0060] A specific example of the above structure is shown
in FIGS. 18 to 20. The structure shown in FIG. 19 forms a
three-dimensional image (cubic image) by a control circuit
511 the details of which are shown in FIG. 18 and an
integrated liquid-crystal panel 507 controlled by the control
circuit 511 which is shown in FIG. 14, to use the selection
of a predetermined polarizing state and the time-division
system together, thereby being capable of providing three-
dimensional images which are different between two view-
ers or viewers separated into two groups.

[0061] According to another structure of the present
invention, there is provided a display unit, through which
being capable of viewing different images by a plurality of
viewers, respectively, comprising: means for displaying a
plurality of different images on an identical screen; means
for selecting said plurality of different images for each of the
viewers; and means for selecting the images which can be
viewed by each of the viewers from two-dimensional dis-
play or three-dimensional display.

[0062] The above structure is characterized in that, in the
structure shown in an example of FIGS. 18 to 20, in
particular, in a control circuit shown in FIG. 18, a two-
dimensional image and a three-dimensional image can be
appropriately selected.

[0063] According to still another structure of the present
invention, a feature is to comprise: means for forming a
plurality of images which are divided with time, respec-
tively; means for giving different polarizing states to one and
others of said plurality of images, respectively; means for
superimposing said plurality of images on each other to
project the superimposed images; means for dividing the
images which are divided with time by an optical shutter;
and means for selectively transmitting said different polar-
izing states, respectively.

[0064] A specific example of the above structure is shown
in FIGS. 18 to 20. In the structure shown in FIGS. 18 to 20,
two color images which are divided with time are formed by
a liquid-crystal panel 511 (its details are shown in FIG. 14)
shown in FIG. 19, and then allowed to be transmitted
through polarizing plates 512 and 513 (or appropriate polar-
ization giving means), thereby giving two different polariz-
ing states to those two color images. Then, those images are
reflected from an optical system 508 by a mirror 509 so as
to be superimposedly projected on a screen 510, and the
images projected on the screen 510 are selected by polar-
izing plates 404, 405 and liquid-crystal shutters 406, 407. In
this manner, the viewer wearing the glasses 402 can view a
predetermined three-dimensional image.

[0065] According to yet still another structure of the
present invention, there is provided a method of displaying
2n-kinds of different images on an identical screen, assum-
ing that n is a natural number of 1 or more, in which said
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2n-kinds of different images are separated into n-images by
time-division, and also separated by giving two polarizing
states thereto.

[0066] A specific example of the above structure is shown
in FIG. 23. What is shown in FIG. 23 is an operating timing
chart in the case of operating the structure shown in FIG. 22.
FIG. 23 shows an example in which three-dimensional
images indicated by symbols A, B and C are displayed and
then separated, respectively.

[0067] Since the three-dimensional image requires two
images for a viewer’s right eye and left eye, when three-
dimensional images are displayed, independent images of 6
kinds of 2x3 are required. In the case of conducting the
operation shown in FIG. 23, this is a case of n=3.

[0068] In the operation shown in FIG. 23, the images are
divided with time by the operation of an optical shutter into
Ay, Ags, further By, Bg,, still further Cy,, Cy,. Further, A,
and A, are separated, further B, and B, are separated, still
further Cy; and C,, are separated, by a filter that selectively
transmits two polarizing states. In this way, for each of three
viewers (or a plurality of viewers which are separated into
three groups), there can be provided an image for his right
eye and an image for his left eye. Thus, those three-
dimensional images can be viewed by the individual view-
ers.

[0069] According to yet still another structure of the
present invention, there is provided a method of projecting
one image consisting of R, G and B, and the other image
consisting of R', G' and B' on an identical projection plane,
which is characterized in that different polarizing states are
given to said one image and said other image, and each of
said one image and said other image is further made up of
a plurality of different images which are divided with time.

[0070] According to yet still another structure of the
present invention, there is provided a method of projecting
first images which have a first polarizing state and are
divided with time into a right-eye image and a left-eye
image, and second images which have a second polarizing
state different from said first polarizing state and are divided
with time into a right-eye image and a left-eye image on an
identical projection plane, which is characterized in that said
first images are selectively transmitted by optical means for
selectively transmitting said first polarizing state, and said
first image transmitted is viewed by right and left eyes of a
viewer while being divided with time by using an optical
shutter, to thereby selectively obtain a first three-dimen-
sional image; and said second images are selectively trans-
mitted by optical means for selectively transmitting said
second polarizing state, and said second image transmitted
is viewed by right and left eyes of the viewer while being
divided with time by using an optical shutter, to thereby
selectively obtain a second three-dimensional image.

[0071] A specific example of the above structure is shown
in FIG. 21. FIG. 21 shows images A, and B (i is a natural
number containing 0) having a first polarizing state, and
images C; and D, having a second polarizing state. A, B and
C, D represent images for right eyes and images for left eyes.

[0072] The first polarizing states indicated by A, and B; are
selectively transmitted by polarizing plates 404 and 405
shown in FIG. 20, and the image thus transmitted is divided
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with time by liquid-crystal shutters (optical shutters) 406
and 407, to thereby obtain the image A, for the right eye and
the image B; for the left eye.

[0073] The second polarizing states indicated by C; and D;
are selectively transmitted by polarizing plates 408 and 409
shown in FIG. 20, and the image thus transmitted is divided
with time by liquid-crystal shutters (optical shutters) 410
and 411, to thereby obtain the image C; for the right eye and
the image D; for the left eye.

[0074] According to yet still another structure of the
present invention, there is provided a method of projecting
first images which have a first polarizing state and are
divided with time into a right-eye image and a left-eye
image, and second image which have a second polarizing
state different from said first polarizing state and are divided
with time into a right-eye image and a left-eye image on an
identical projection plane, which is characterized in that said
first and second images are obtained as images which have
two different polarizing states and are superimposed on each
other by using an optical shutter, and those images are
separated into an image for a viewer’s right eye and an
image for his left eye by first optical means for selectively
transmitting said first polarizing state and second optical
means for selectively transmitting said second polarizing
state.

[0075] As a specific example of the above structure, there
is shown a case in which a positional relation between a
polarizing plate and a liquid-crystal shutter on the portion of
glasses is exchanged in the structure shown in FIG. 20.

[0076] According to yet still another structure of the
present invention, there is provided a method of obtaining,
as a first three-dimensional image and a second three-
dimensional image, first images having a first polarizing
state, which are obtained by dividing with time and display-
ing a plurality of different three-dimensional images for a
viewer’s right eye and his left eye, and second images
having a second polarizing state different from said first
polarizing state, which are obtained by dividing with time
and displaying a plurality of different three-dimensional
images for a viewer’s right eye and his left eye, which is
characterized in that a specific image which is divided with
time from said first and second images is selected by an
optical shutter, an image for his right eye or his left eye is
obtained by optical means that selectively transmits said first
polarizing state from said selected image, and an image for
his right eye or his left eye is obtained by optical means that
selectively transmits said second polarizing state from said
selected image.

[0077] An operating timing chart of a specific example of
the above structure is shown in FIG. 23. What is shown in
FIG. 23 is an operating timing chart in the case of operating
the structure shown in FIG. 22.

[0078] Inthe operation shown in FIG. 23, a display screen
1 and a display screen 2 have different polarizing states. On
the display screen 1 are displayed images for viewer’s right
eye of three-dimensional images A, B and C. On the display
screen 2 are displayed images for his left eye of those
three-dimensional images A, B and C.

[0079] First, an image for his right eye and an image for
his left eye of the image A are selected by a liquid-crystal
shutter (optical shutter) shown in FIG. 22. For example, the
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image for his right eye of the image A is indicated by Ay,
whereas the image for his left eye of the image A is indicated
by Ag,. Similarly, the images for his right eye and the images
for high left eye, of the images B and C are selected by the
liquid-crystal shutter.

[0080] Then, the image A, for his right eye and the image
Ay, for his left eye are separated from each other using a
polarizing plate which is means for selectively transmitting
the respective polarizing states. In this manner, the images
for his right eye and the images for his left eye, of the
respective images A, B and C can be selected individually.
Thus, three-dimensional images can be viewed by three
viewers (or a plurality of viewers which are separated into
three groups), individually.

[0081] According to yet still another aspect of the present
invention, there is provided a method of obtaining, as a first
three-dimensional image and a second three-dimensional
image, first images having a first polarizing state, which are
obtained by dividing with time and displaying a plurality of
different three-dimensional images for a viewer’s right eye
and his left eye, and second images having a second polar-
izing state different from said first polarizing state, which are
obtained by dividing with time and displaying a plurality of
different three-dimensional images for a viewer’s right eye
and his left eye, which is characterized in that said first
images are obtained by optical means that transmits said first
polarizing state, an image for his right eye or left eye of a
specific image is obtained by dividing said first images with
time by an optical shutter, said second images are obtained
by optical means that transmits said second polarizing state,
and an image for his left eye or right eye of a specific image
is obtained by dividing said second images with time by an
optical shutter.

[0082] As a specific example of the above structure, there
is shown a case in which a positional relation between a
polarizing plate and a liquid-crystal shutter is exchanged in
the structure shown in FIG. 22.

[0083] For facilitation of understanding the present inven-
tion described in this specification, an example of a timing
chart shown in FIG. 23 is described. What is shown in FIG.
23 is an example in which three-dimensional images A, B
and C are displayed on an identical screen, and then sepa-
rated, respectively, so as to be viewed by three viewers.

[0084] For example, the three-dimensional image indi-
cated by A includes an image for his right eye of the image
A, which is made up of a frame A;; and an image for his left
eye of the image A, which is made up of a frame A,,,
assuming that i is a natural number including O.

[0085] The display screen 1 and the display screen 2 have
different polarizing states, respectively. For example, the
different polarizing states are given to the display screens 1
and 2 such that the display screen 1 has vertical polarization
whereas the display screen 2 has horizontal polarization.

[0086] For example, a viewer that wants to selectively
view the image A puts on glasses indicated by reference
numeral 601 in FIG. 22 to view a screen 510. The display
screen 1 and the display screen 2 in FIG. 23 are superim-
posedly displayed on the screen 510.

[0087] In this situation, liquid-crystal shutters 604 and 605
provided on the glasses 601 are opened/shut simultaneously,

Aug. 8, 2002

thereby allowing only a frame of the image A to be selec-
tively transmitted. Then, an image A, for his right eye and
an image A,, for his left eye are separated from each other
by a polarizing plate 603 that allows the polarizing state of
the display screen 1 to be transmitted. In this way, the viewer
who puts on the glasses 601 can selectively view the
three-dimensional image A.

[0088] Different images which are divided with time are
displayed on an identical screen, and those different images
are appropriately selected using an optical shutter, thereby
being capable of selecting the different images for each of a
plurality of viewers. Then, the different images can be
viewed simultaneously by the plurality of viewers. Also, the
plurality of images are separated to be displayed while being
changed in polarizing state with time, and then those images
are viewed through filters that transmit specific polarizing
states, respectively. As a result, the viewers can selectively
view the respective images. Furthermore, the image can be
exhibited to the viewers as a cubic image.

[0089] Further, two images different in polarizing state are
displayed on an identical screen, and those images are
viewed using optical means that selectively transmits the
respective different polarizing states so that the viewer can
view the different images. In other words, the images
displayed on the identical screen can be viewed indepen-
dently and simultaneously by a plurality of viewers. More-
over, the images can be exhibited to the viewers as a cubic
image.

[0090] Further, a plurality of images are separated and
displayed using a lenticular screen, thereby being capable of
viewing the different images by a plurality of viewers,
independently.

[0091] Further, a plurality of images are separated and
displayed using a parallax barrier, thereby being capable of
viewing the different images by a plurality of viewers,
independently.

[0092] In this manner, a plurality of images are displayed
on an identical screen simultaneously, and those images are
separated through a method of dividing the images with
time, a method of using a polarizing state, or a method using
a lenticular screen or a parallax barrier, so as to be viewed
independently.

[0093] Using the above methods, the different images can
be displayed on the identical screen for each of a plurality of
viewers.

[0094] Also, the above structure can be used to provide
information to only a specific viewer among a plurality of
viewers. The above structure may be applied for a variety of
information display means, play devices, device for educa-
tion or study, etc. In other words, taking such an advantage
that different images can be viewed for each of viewers, the
above structure can be used for selectively providing a
variety of information or images to a plurality of viewers.

[0095] The above and further objects, features and advan-
tages of the invention will appear more fully from the
accompanying drawings and the following detailed descrip-
tion.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0096] FIG. 1 is a diagram showing the outline of a
display unit, through which being capable of viewing dif-
ferent images by a plurality of viewers simultaneously, using
a time division display;

[0097] FIG. 2 is a diagram showing an example of an

operating timing chart when the structure shown in FIG. 1
is operated,;

[0098] FIG. 3 is a diagram showing the outline of a
display unit, through which being capable of viewing dif-
ferent images by a plurality of viewers simultaneously, with
a change of the polarizing state by a time-division display;

[0099] FIG. 4 is a diagram showing an example of an
operating timing chart when the structure shown in FIG. 3
is operated,;

[0100] FIG. 5 is a diagram showing the outline of a
display unit, through which being capable of viewing dif-
ferent images by a plurality of viewers simultaneously, using
a difference of polarizing states;

[0101] FIG. 6 is a diagram showing an example of an
operating timing chart when the structure shown in FIG. 5§
is operated,;

[0102] FIG. 7 is a block diagram showing an electric
structure of the structure shown in FIG. 5;

[0103] FIG. 8 is a diagram showing the principle when
different images is viewed by a plurality of viewers simul-
taneously, using a lenticular lens;

[0104] FIGS. 9A to 9D show examples in the case of
displaying a plurality of images, using a lenticular lens;

[0105] FIG. 10 shows an example in the case of display-
ing a plurality of images, using a parallax barrier;

[0106] FIG. 11 is a diagram showing the outline of a
structure that displays a plurality of images using a lenticular
lens or a parallax barrier;

[0107] FIG. 12 is a diagram showing the outline of a
structure that displays a plurality of images using different
polarizing states;

[0108] FIGS. 13A and 13B show an example of images
displayed on a screen of a play device using the device
shown in FIG. 12;

[0109] FIG. 14 shows the structure of the outline of an
integrated active matrix type liquid-crystal panel for forming
an image;

[0110] FIG. 15 is a diagram showing the structure of the
outline of a projection type display unit using the liquid-
crystal panel shown in FIG. 14;

[0111] FIG. 16 is a diagram showing the structure of an
integrated liquid-crystal panel;
[0112] FIG. 17 is a diagram showing the structure of an
integrated liquid-crystal panel;

[0113] FIG. 18 is a diagram showing the outline of a
control circuit in a display unit in accordance with this
embodiment;

[0114] FIG. 19 is a diagram showing the outline of a
projection-type liquid-crystal display unit;
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[0115] FIG. 20 is a diagram showing a structure, through
which being capable of viewing a three-dimensional image,
individually;

[0116] FIG. 21 is a timing chart used in the case of
viewing a three-dimensional image, individually;

[0117] FIG. 22 is a diagram showing the structure,
through which being capable of viewing a three-dimensional
image, individually;

[0118] FIG. 23 is a timing chart used in the case of
viewing a three-dimensional image, individually; and

[0119] FIG. 24 is a diagram showing the structure of an
integrated liquid-crystal panel.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0120] Now, a description will be given in more detail of
embodiments of the present invention with reference to the
accompanying drawings.

[0121] (First Embodiment)

[0122] A first embodiment relates to a structure in which
a plurality of images are divided with time and displayed on
an identical screen, and then one of those divided images are
selected using an optical shutter so that the different images
can be viewed by a plurality of viewers, independently.

[0123] FIG. 1 shows an outline of the structure of a
display unit in accordance with this embodiment. The struc-
ture shown in FIG. 1 relates to the structure in which images
which are divided with time and displayed on a screen of a
display 11 are viewed using glasses 13 and 14 having
liquid-crystal shutters whereby viewers using the respective
glasses can view the respective different images.

[0124] FIG. 2 shows an operating timing chart used when
operating the structure shown in FIG. 1. As shown in FIG.
2, an image A and an image B are alternately displayed every
two frames on a screen 11 which is a display screen.

[0125] In order to maintain an image quality to a certain
level or more, a period of time for one frame is preferably
set to 1/60 (s) or shorter, and more preferably if it is 1/120
(s) or shorter, flicker or the like can be prevented.

[0126] If this screen is viewed directly, the images A and
B are viewed, superimposed on each other. Therefore, in the
structure shown in FIG. 1, using the glasses 13 and 14
having liquid-crystal shutters that select transmission or
non-transmission in synchronism with the display timing so
that the viewers who put on the respective glasses can view
the images A and B as if the images A and B are separated
from each other. It should be noted that the liquid-crystal
shutters of the respective glasses are appropriately con-
trolled by a control unit 12 in accordance with the display
state of the screen. Also, although being not shown in FIG.
2, the open/shut time for the shutter is preferably shorter
than the display time for one frame.

[0127] As shown in FIG. 2, when the image A, is being
displayed, the liquid-crystal shutter of the A-glasses 13 is
opened so that a viewer who puts on the A-glasses can view
the display of A,. Also, since the liquid-crystal shutter of the
B-glasses 14 is shut, a viewer who puts on the B-glasses
cannot view the display of A,.
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[0128] Conversely, when the image B, of the subsequent
frame is being displayed, the liquid-crystal shutter of the
B-glasses 14 is opened so that a viewer who puts on the
B-glasses can view the display of B,. Also, since the
liquid-crystal shutter of the A-glasses 13 is shut, a viewer
who puts on the A-glasses cannot view the display of B,.

[0129] In this way, images A and B are alternately dis-
played while the liquid-crystal shutters of the A-glasses and
the B-glasses are alternately switched between the open state
and the close state. With this operation, the viewer who puts
on the A-glasses 13 can selectively view images indicated by
Ag, Ay, A,y As, . . . whereas the viewer who puts on the
B-glasses 14 can selectively view images indicated by B,
B;,B,, B;, . ..

[0130] In this way, while viewing the identical screen 11,
the viewer who puts on the A-glasses 13 and the viewer who
puts on the B-glasses 14 can view different images, respec-
tively.

[0131] It should be noted that the open/shut scanning
operation of the liquid-crystal shutters of the respective
glasses is conducted by the application of a signal from the
control unit 12. A method of supplying the signal may be a
method using a connection code which is applied to this
embodiment, or a method using a wireless system with
electromagnetic waves or ultrasonic waves.

[0132] (Second Embodiment)

[0133] A second embodiment is characterized in that an
image a polarizing state of which is clockwise circular
polarization and an image a polarizing state of which is
counterclockwise circular polarization are switched with
time-division and displayed, and those images are viewed
through glasses (clockwise circular polarization glasses)
which transmit the clockwise circular polarization and
glasses (counterclockwise circular polarization glasses)
which transmit the counterclockwise circular polarization,
whereby the image of the clockwise circular polarization
glasses is selectively recognized through the clockwise
circular polarization glasses, and the image of the counter-
clockwise circular polarization glasses is selectively recog-
nized through the counterclockwise circular polarization
glasses.

[0134] FIG. 3 shows an example of a specified structure
of a display unit in accordance with this embodiment. In the
structure shown in FIG. 3, an image formed in a CRT 21 is
displayed with time-division as shown in FIG. 4. At a timing
shown in FIG. 4, one-frame display is alternately conducted
during 1/60 seconds. It should be noted that the length of one
frame is preferably set to 1/60 sec or less to maintain the
high image quality.

[0135] A light emitted from the CRT 21 is converted into
a straight polarized light through a polarizing plate 22. The
polarizing state of the straight polarized light is changed in
a m cell 23.

[0136] The = cell 23 is operated by a controller 27 in
synchronism with the display timing on the CRT 21 while
controlling an element driver 28. The 7 cell 23 is driven by
the element driver 28 and directly transmits a straight
polarized light which is incident when the output of the
driver 28 is in an on-state. Also, the m cell 23 allows the
polarizing state of the transmitted light to rotate by 90° when
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the output of the driver 28 is in an off-state. The action of
rotating the polarization state by 90° can be obtained by
using the optical rotation property of liquid crystal.

[0137] The transmission light which is transmitted by the
7t cell 23 has the straight polarization states which are
different from each other by 90° in accordance with the
on-state or the off-state of the 7 cell 23. Then, the light which
has been transmitted by the m cell 23 is allowed to be
transmitted by a Y-wavelength plate 24, thereby being
capable of separating the light into a light having a clock-
wise circular polarization state and a light having a coun-
terclockwise circular polarization state, respectively.

[0138] In this embodiment, the transmitted light of the
clockwise circular polarization is produced when the w cell
23 is in the off-state, and the transmitted light of the
counterclockwise circular polarization is produced when the
7 cell 23 is in the on-state. In other words, a light which is
transmitted by the Y-wavelength plate 24 is converted into
the clockwise circular polarized light and the counterclock-
wise circular polarized light in accordance with the on/off
operation of the w cell.

[0139] The clockwise circular polarized light and the
counterclockwise circular polarized light are alternately
imaged every 1/60 sec by time-division display. In the
structure shown in FIG. 3, the clockwise circular polarized
light and the counterclockwise circular polarized light are
alternately imaged on the Y4-wavelength plate 24.

[0140] When the projected images are viewed by the
clockwise circular polarizing glasses 25 and the counter-
clockwise circular polarizing glasses 26, the clockwise cir-
cular polarized light can be selectively viewed by the
clockwise circular polarizing glasses 25. Also, the counter-
clockwise circular polarized light can be selectively viewed
by the counterclockwise circular polarizing glasses 26.

[0141] In other words, as shown in FIG. 4, a viewer who
puts on the clockwise circular polarizing glasses can view
only the frames of Ay, A;, A,, . . ., S0 as to selectively view
the image A. Also, a viewer who puts on the counterclock-
wise circular polarizing glasses can view only the frames of
By, By, B,, . .., 50 as to selectively view the image B.

[0142] In the structure shown in this embodiment, since
there is required no use of glasses having a specific element
as shown in the structure of FIG. 1, a load applied to the
viewer who views the image can be lowered. Also, the
degree of freedom of the circumstances where the image is
viewed can be enhanced.

[0143] (Third Embodiment)

[0144] A third embodiment is characterized in that two
images different in polarizing states are synthesized and
projected, and the projected image is viewed using the
glasses that selectively transmit the respective polarized
lights, whereby those two images are selectively viewed by
the viewers who put on the respective glasses.

[0145] FIG. 5 shows an outline of the structure of a
display unit in accordance with this embodiment. What is
shown in FIG. 5 is a structure in which the respective
different images are superimposed and projected on a screen
35 by two liquid-crystal projectors 31 and 32, and those
projected images are viewed through polarizing glasses 36
and 37.
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[0146] The image projected from the liquid-crystal pro-
jector 31 is projected on the screen 35 through a polarizing
plate 33. The polarizing plate 33 includes a function of
transmitting the straight polarized light having a vertical
polarizing direction. Hence, the image projected from the
projector 31 onto the screen 35 has the vertical straight
polarization.

[0147] On the other hand, the image projected from the
liquid-crystal projector 32 is projected on the screen 35
through a polarizing plate 34. The polarizing plate 34
includes a function of transmitting the straight polarized
light having a horizontal polarizing direction. Hence, the
image projected from the projector 32 onto the screen 35 has
the horizontal straight polarization.

[0148] Also, the polarizing glasses 36 have a function of
transmitting the vertical straight polarized light, and the
polarizing glasses 37 have a function of transmitting the
horizontal straight polarized light.

[0149] Hence, the image projected from the projector 31
to the screen 35 can be selectively viewed through the
glasses 36. In other words, the image from the projector 31
can be viewed without viewing the image from the projector
32.

[0150] Also, the image projected from the projector 32 to
the screen 35 can be selectively viewed through the glasses
37. In other words, the image from the projector 32 can be
viewed without viewing the image from the projector 31.

[0151] In other words, since the glasses 36 have the
function of transmitting the vertical straight polarized light
but not transmitting the horizontal straight polarized light,
the image projected from the projector 31 can be viewed but
no image projected from the projector 32 can be viewed.

[0152] On the other hand, since the glasses 37 have the
function of transmitting the horizontal straight polarized
light but not transmitting the vertical straight polarized light,
the image projected from the projector 32 can be viewed but
no image projected from the projector 31 can be viewed.

[0153] In this way, the viewer who puts on the glasses 36
and the viewer who puts on the glasses 37 can view the
respective different images.

[0154] FIG. 6 shows a timing chart for operating the
structure of a display unit shown in FIG. 5. In FIG. 6, one
frame of the image projected from the projector 31 is
indicated by A, (i is a natural number including 0). Also, one
frame of the image projected from the projector 32 is
indicated by A, (j is a natural number including 0).

[0155] In order to maintain the normal image quality, the
length of one frame is preferably set to 1/30 sec or shorter.

[0156] The frames of two images are superimposed on
each other simultaneously and projected. Then, those two
images projected from two projectors can be observed as
individual ones by the viewer wearing the A-glasses and the
viewer wearing the B-glasses.

[0157] FIG. 7 shows a block diagram showing the struc-
ture shown in FIG. 5. As shown in FIG. 5, the structure
shown in this embodiment can use no specific image but the
normal TV image or video image.
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[0158] (Fourth Embodiment)

[0159] A fourth embodiment relates to a structure in which
a plurality of viewers view different images simultaneously
using a lenticular lens 70 (lenticular screen). FIG. 8 shows
a diagram of the principle of a display unit in accordance
with this embodiment. Using the lenticular lens, different
images can be viewed by making the visual points varied.

[0160] For example, the image focussed on a point a of a
screen 71 can be recognized from a visual point a', however,
other images cannot be recognized (It is needless to say that
other images are viewed a little since cross-talk exists.).

[0161] In the structure shown in the figure, for example,
display data of A is given to the display regions a and b of
a display LCD 71, display data of B is given to the display
regions ¢ and d, display data of C is given to the display
regions e and f, and display data of D is given to the display
regions g and h, thereby being capable of viewing different
four images at different visual points. It should be noted that
symbols a, b and so on denote specific regions or pixels.

[0162] Also, the display data of A is given to a, b, ¢ and
d, and the display data of B is given to d, e, f and g, thereby
being capable of viewing different two images at different
visual points.

[0163] The method using the lenticular lens 70 in accor-
dance with this embodiment is to recognize different images
depending on visual points. Hence, this leads to such a
problem that other images are allowed to be viewed with the
visual point being moved. Also, for example, there arises
such a problem that it is difficult to completely separate the
images displayed on the points a and b from each other.

[0164] In order to release this problem, identical image
data is given to image points (one point to which an attention
is paid) close to each other so that different images are
prevented from being viewed even though there exists a
slight replacement of the visual points, and also so that an
identical image can be viewed over the wide extent. It
should be noted that if identical image data is given to a large
number of pixels, then the resolution of images are
degraded, which requires attention.

[0165] Specifically, in a state shown in FIG. 8, the display
data of an image A is given to a to ¢ of a display unit 71, and
the display data of an image B is given to e to g of a display
unit 71. With this operation, the display data of the image A
displayed on a display region 72 can be selectively viewed
on the right side toward the screen. In other words, the
display data of the image A can be selectively viewed
without viewing the display data of the image B.

[0166] On the other hand, the display data of the image B
displayed on a display region 72 can be selectively viewed
on the left side toward the screen 70. In other words, the
display data of the image B can be selectively viewed
without viewing the display data of the image A.

[0167] Then, even though the visual point is replaced right
and left, the above-described viewing can be maintained. In
other words, its selective viewing can be maintained.

[0168] (Fifth Embodiment)

[0169] The method described with reference to the fourth
embodiment is that the screen is viewed from the different
visual points, thereby being capable of viewing different
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images, and using this phenomenon, different images can be
simultaneously viewed by a plurality of viewers.

[0170] In this example, it is assumed that the display data
of an image A is given to a to ¢, and the display data of an
image B is given to e to g. In this case, the respective
different images must be viewed at the visual points d' and
¢'. However, in fact, those images are superimposed on each
other or made unclear at the visual points d' and e'.

[0171] Specifically, the images A and B may be viewed
simultaneously, or the images A and B may be viewed or not
viewed simultaneously or one by one with the slight move-
ment of the visual point. In other words, cross-talk of the
images A and B occurs.

[0172] In order to suppress the above phenomenon, this
embodiment provides the structure as stated blow. In other
words, in the state shown in FIG. 8, black, white or an
appropriate background color is given to a point d between
the image points ¢ and e as image data, thereby providing a
region (non-display region) where no image is displayed.
With this structure, the cross-talk of the images A and B can
be reduced.

[0173] A specific example of a method of suppressing the
cross-talk of the different images with the provision of the
region (non-display region) 3 where no image is displayed
is shown in FIGS. 9A to 9D. What is shown in FIGS. 9A
to 9D is an example that realizes the above structure using
an LCD (liquid-crystal electric field optical device). In
FIGS. 9A to 9D, reference numeral 80 denotes a lenticular,
and 81 is an image LCD.

[0174] If display is monochrome, the non-display region is
white or black. If display is color, white, black or other
appropriate background color can be selected.

[0175] In FIGS. 9A to 9D, what is indicated by oblique
lines is a non-display region 82 which is a region where
black, white or an appropriate background color is dis-
played.

[0176] What is shown in FIG. 9A is a comparative
example, that is, a structure where the cross-talk of the
images A and B occurs. It should be noted that the display
region 83 indicated by A, B or the like may be one pixel or
a region made up of a plurality of pixels.

[0177] FIG. 9B shows a structure in which an non-display
region 82 indicated by oblique lines is intentionally formed
on a predetermined region of LCD, to thereby suppress the
cross-talk of the pixel data of A and B displayed on the
display region 83.

[0178] FIG. 9C shows a further development of the struc-
ture shown in FIG. 9B, that is, a structure in which the
cross-talk of the pixel data indicated by. A to C is sup-
pressed. Similarly, in this case, the non-display regions 72
are formed between the respective display regions 71 where
the pixel data is displayed, thereby being capable of reduc-
ing the cross-talk between the respective data.

[0179] The methods shown in FIGS. 9B and 9C are
characterized in that since LCD (liquid-crystal display unit)
is used, the non-display region 72 can be formed arbitrarily.
In other words, since the non-display regions 72 can be
formed with arbitrary extent at arbitrary locations, for
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example, a case of displaying image data A and B and a case
of displaying image data A to C can be appropriately
selected.

[0180] Also, the degree of cross-talk can be changed. For
example, with a change of the area of the non-display region
72, the image data A and B are mixed, and the degree of
display of those image data (they are viewed as if they are
mixed depending on the visual points) can be controlled.

[0181] Further, the non-display region 82 is appropriately
displayed in such a manner that the image A, the image into
which the images A and B are superimposed on each other,
the image B can be viewed independently in accordance
with view point. In other words, although the number of
image data is only two, the number of the images which can
be viewed independently can be set to 3. Then, positions and
extent where those images can be viewed can be set
(adjusted) by using LCD.

[0182] Furthermore, in the structure shown in FIGS. 9B
and 9C, physical optical shielding means such as BM (black
matrix) may be used to form the non-display region 82. It
should be noted that, in this case, the position at which the
non-display region is formed is inconveniently so fixed as
not to be movable.

[0183] What is shown in FIG. 9D is an example in which,
in addition to the image formation LCD 81, an optical
shutter for selecting the non-display region 82 is made up of
a shutter LCD 84. Non-transmission regions 85 and trans-
mission regions 86 are alternately formed by the open/shut
operation of the shutter LCD 84, thereby being capable of
deciding the non-display regions 82 and the display regions
83. With such a structure, the non-display regions can be
formed of only the shutter LCDs, or the non-display regions
can be formed with the combination of the shutter LCD 84
and the image L.CD 81, with the result that the degree of
freedom of operation can be increased.

[0184] The display method of this embodiment may be a
method of directly forming an image using LCD as
described above. Other display means may be a projection-
type liquid-crystal display unit. Also, using a plurality of
projection-type display units, images from the respective
display units may be superimposed on each other.

[0185] With the operation shown in FIGS. 9B to 9D, the
cross-talk of the different images which are displayed simul-
taneously can be reduced.

[0186] Conversely, the cross-talk of the different images is
controlled so that two images which are superimposed on
each other can be displayed intentionally or with the control
of their position, depending on the visual points.

[0187] (Sixth Embodiment)

[0188] A sixth embodiment relates to an example in
which, using a parallax barrier, a plurality of different
images are viewed on a display plane when viewed from
different visual points.

[0189] This system is concerned with a structure in which
slit-like aperture grills 90 (parallax barrier) are formed on a
display plane of the display panel 91 at given intervals as
shown in FIG. 10, and the images different depending on the
visual positions can be observed by viewing the display
plane of the panel 91 through the slit.
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[0190] Forexample, in the structure shown in FIG. 10, the
display data of the image A is given to a and b, and the
display data of the image B is given to d and e. With this
conditions, the image A can be selectively viewed at the
visual points of a' and b', and the image B can be selectively
viewed at the visual points of d' and e'.

[0191] Inthe case of applying the structure of this embodi-
ment, the cross-talk of the different images may occur
depending on the visual points. Therefore, such a device as
described in the fifth embodiment is effective in the reduc-
tion of cross-talk.

[0192] Also, it is useful to use an optical shutter employ-
ing liquid crystal as the parallax barrier 90. In this case, since
the width, the position, and the interval of the slits can be
appropriately set, the number of images to be displayed and
the position of the visual point are readily adjusted. In
particular, the control of the position of the visual point is
useful in its application.

[0193] (Seventh Embodiment)

[0194] A seventh embodiment relates to a play device
using the structure (structure shown in FIG. 8) described in
the fourth embodiment. The play device shown in FIG. 8
enables viewing different images depending on positions
(visual points) at which a screen (display plane of an image)
is viewed.

[0195] In view of this, this embodiment shows an example
in which the present invention described in this specification
is applied to a competition-type grapple game for two
players. FIG. 11 shows the positional relationship between
a display plane and two players.

[0196] Two players 101 and 102 view a screen 103, on
which an image projected from a liquid-crystal projector 104
is displayed, from different angles simultaneously. The
screen 103 includes a lenticular lens (lenticular screen) as
described in the fourth embodiment (refer to FIG. 8).

[0197] Then, it is structured so that the players 101 and
102 can view the different images. The area of the screen
103 is preferably as large as possible to enhance the play
effect. Also, it is important to decide the display way and the
positional relation between two players so that the cross-talk
of the image from the visual point of the player 101 and the
image from the visual point of the player 102 is prevented
from occurring.

[0198] FIG. 12 shows the structure in which the same
effect as that in FIG. 11 can be obtained by the principle
different from the structure shown in FIG. 11. What is
shown in FIG. 12 is that two images having the respective
different polarizing states are superimposedly projected on a
screen 115, and those images are separated using filters 113
and 114 that transmit the respective polarizing states,
whereby the players 111 and 112 view different images.

[0199] The structure shown in FIG. 12 is described in
more detail below. In the structure shown in FIG. 12, an
image which is allowed to be viewed by the player 111 is
formed by a liquid-crystal projector 118, and an image
which is allowed to be viewed by the player 112 is formed
by a liquid-crystal projector 119. Then, those images are
allowed to be transmitted by a polarizing plate 116 that
transmits a straight polarized light vertically and a polarizing
plate 117 that transmits a straight polarized light horizon-
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tally, thereby being superimposedly projected on the screen
115. It should be noted that a screen for the normal projec-
tion-type display unit may be used as the screen 115.

[0200] The player 111 views the images superimposedly
projected on the screen 115 through the polarizing plate 113
that transmits a straightly polarized light vertically. On the
other hand, the player 112 views the images superimposedly
projected on the screen 115 through the polarizing plate 114
that transmits a straightly polarized light horizontally.

[0201] As a result, the player 111 selectively views only
the image projected from the liquid-crystal projector 118.
On the other hand, the player 112 selectively views only the
image projected from the liquid-crystal projector 119. In this
way, two players can view the respective different images
while viewing the identical screen.

[0202] FIG. 13 shows an example of images viewed by
the respective players in the case of using the play device
shown in FIGS. 11 and 12. What is shown in FIG. 13 is the
play contents of the grapple game. As shown in FIG. 13, the
respective players can view a character which is manipu-
lated by him and a character which is manipulated by a
counterpart.

[0203] This structure is remarkably characterized in that
the competing players can view the respective different
images simultaneously.

[0204] In the case of the structure shown in FIGS. 11 and
12, since only one display screen is provided, the structure
can be simplified. Also, the size of a screen can be increased
more in comparison with a case in which different screens
are disposed.

[0205] This embodiment shows an example of a compe-
tition-type grapple game for two players. However, this
structure can be applied for education or leaning. Also, this
structure can be used for a case in which different programs
can be viewed with one screen. Further, this structure can be
applied to a case in which different displays are displayed on
an identical screen in a public service or the like.

[0206] (Eighth Embodiment)

[0207] An eighth embodiment shows a device for forming
an image which can be used in the present invention and the
embodiments described in this specification. The device for
forming an image is generally CRT or a liquid-crystal
display unit (LCD). In particular, it is guessed that LCD is
used more in the future since it can be made still thin and is
small and light in weight.

[0208] The LCD is useful in having the liquid-crystal
display unit of the peripheral drive circuit integrated type in
which an active matrix region and a peripheral drive circuit
region are integrated on an identical glass substrate or a
quartz substrate small-sized, weight-reduced and thinned, as
well as the manufacturing costs reduced.

[0209] In this example, it is assumed that the above
structure is applied to a projection-type liquid-crystal dis-
play unit that enables color display. In the projection-type
liquid-crystal display unit that enables color display, in order
to obtain a bright screen, active matrix regions are provided
for the respective R, G and B. In this case, it is required that
the active matrix regions for R, G and B and the peripheral



US 2002/0105483 Al

drive circuits for driving the active matrix regions are
integrated on an identical glass substrate or quartz substrate.

[0210] In general, a horizontal scanning drive circuit and
a vertical scanning drive circuit as the above drive circuit are
required for one active matrix region. Hence, in the case of
applying the above-mentioned integrated structure, the drive
circuits must be formed in six regions.

[0211] Since the peripheral drive circuit has a high inte-
grated degree, the manufacture of a large number of periph-
eral drive circuits on an identical substrate leads to the
lowering of a yield as much.

[0212] In view of this, the active matrix type liquid-crystal
panel described in this embodiment is structured in such a
manner that in the structure in which a plurality of active
matrix regions are disposed on an identical substrate, a
horizontal scanning control circuit and/or a vertical scanning
control circuit are commonly disposed for the plural active
matrix regions.

[0213] FIG. 14 shows the structural outline of an inte-
grated active matrix type liquid-crystal panel in accordance
with this embodiment. The structure shown in FIG. 14 is
that active matrix regions where images of MxN are formed
and a region having peripheral circuits of M+N are formed
on a substrate, assuming that M and N are natural numbers
of 2 or more, the M- peripheral circuits conduct horizontal
scanning control of the N- active matrix regions simulta-
neously, and the N- peripheral circuits conduct vertical
scanning control of the M- active matrix regions simulta-
neously.

[0214] FIG. 14 shows a case of M=2 and N=3 in the above
structure. FIG. 14 shows (M=2)x(N=3) active matrix
regions 153, 154, 155, 156, 157 and 158.

[0215] Also, as the peripheral circuit regions for driving
those active matrix circuits, there are arranged (2+3) periph-
eral circuits 151, 152, 159, 160 and 161. Among those
peripheral circuits, the peripheral circuits 151 and 152 are
horizontal scanning control circuits. Also, the peripheral
circuits 159, 160 and 161 are vertical scanning control
circuits.

[0216] In the structure shown in FIG. 14, the horizontal
scanning control circuits 151 and 152 simultaneously con-
duct the horizontal scanning control of the active matrix
circuits 153, 154 and 155, and the active matrix circuits 156,
157 and 158, respectively.

[0217] In other words, the peripheral circuit 151 simulta-
neously conducts the horizontal scanning control of the
active matrix regions 153, 154 and 155. Also, the peripheral
circuit 152 simultaneously conducts the horizontal scanning
control of the active matrix regions 156, 157 and 158.

[0218] Further, the peripheral circuits 159, 160 and 161
simultaneously conduct the vertical scanning control of the
active matrix regions 153, 156, the active matrix regions
154, 157 and the active matrix regions 155, 158, respec-
tively.

[0219] In other words, the peripheral circuit 159 simulta-
neously conducts the vertical scanning control of the active
matrix regions 153 and 156. Also, the peripheral circuit 160
simultaneously conducts the vertical scanning control of the
active matrix regions 154 and 157. Further, the peripheral

Aug. 8, 2002

circuit 161 simultaneously conducts the vertical scanning
control of the active matrix regions 155 and 158.

[0220] In the structure shown in FIG. 14, N=3 to obtain
the color image of R, G and B. However, the structure may
be M=N=2 (that is, 2x2). Also, it may be M=2 and N=1.
Further, it may be M=1 nd N=2. In this case, color images
may be obtained in the respective matrix regions using the
color filters of R, G and B, or monochrome images may be
obtained.

[0221] As shown in FIG. 14, the (MxN) active matrix
regions are generally arranged in the form of a matrix.

[0222] Furthermore, pixels are arranged in the form of a
matrix in the active matrix regions, at least one thin-film
transistor is arranged on the pixels, a signal applied to the
source of thin-film transistor is controlled by horizontal
scanning control which is conducted by the respective
M-peripheral circuits, and a signal applied to the gate of
thin-film transistor is controlled by vertical scanning control
which is conducted by the respective N-peripheral circuits.

[0223] The pixels in the above structure may be, for
example, regions indicated by addresses (0,0), (1,0) . . .
(m,0) shown in FIG. 14. In the structure shown in FIG. 14,
one thin-film transistor is disposed in each of the pixels.

[0224] 1t should be noted that the number of the thin-film
transistors disposed in each of the pixels is not limited to
only 1. The method of arranging the thin-film transistors
may be that a plurality of thin-film transistors are connected
in series, or the thin-film transistors are arranged in combi-
nation with MOS capacity. Also, it is not only the combi-
nation of the identical channel types but the combination of
different channel types.

[0225] 1t should be noted that in the structure shown in
FIG. 14, since it is necessary that the liquid-crystal panel
transmits a light, the substrate need be made of translucent
material. Specifically, it is necessary to use a glass substrate
or a quartz substrate.

[0226] An example of operation of the structure shown in
FIG. 14 will be described briefly. In the structure shown in
FIG. 14, the operation of the vertical scanning control
circuits which are indicated by reference numerals 159 and
160 is basically controlled by the operating clock of the
vertical scanning control circuit which is indicated by
CLKV. Also, the operation of the horizontal scanning con-
trol circuits which are indicated by reference numerals 151
and 152 is basically controlled by the operating clock of the
horizontal scanning control circuit which is indicated by
CLKH.

[0227] Hereinafter, a description will be given of a method
of displaying an image in an active matrix region 153 for the
purpose of simplifying description. It should be noted that
the operation of other active matrix regions complies with
the active matrix region 153.

[0228] First, when the rising pulse of CLKV (the operating
clock of the vertical scanning control circuit) is inputted to
a flip-flop circuit 202 of a vertical scanning control circuit
159, VSTA (vertical scanning timing enable signal) is gen-
erated. In this situation, the output signal of the flip flop
circuit 202 become H level (high in logic level). Also, the
output level of another flip flop circuit of the vertical
scanning control circuit 159 remains L.
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[0229] As aresult, a gate signal line 211 indicated by a line
Y, becomes H level. Then, all the thin-film transistors at
addresses (0,0), (1,0) . . . (m,0) become on-operation.

[0230] In this state, HSTA (horizontal scanning timing
enable signal) is generated by CLKH (the operating clock of
the horizontal scanning control circuit) in the flip-flop circuit
201 of the horizontal scanning control circuit 151, and then
a signal level at point X, becomes H. Tn this state, points
subsequent to X; are L (low in logic level).

[0231] As a result, a signal of H is inputted to a sampling
hold circuit 204 through an image sampling signal line 208,
and an image data signal of R is taken in the sampling hold
circuit 204.

[0232] Then, image data flows in an image signal line 209.
In other words, a signal of image data is applied to the source
of the thin-film transistors at the addresses (0,0), (0,1),
0,2), ... (0,n).

[0233] In this state, all the thin-film transistors at the
addresses (0,0), (1,0) . . . (m,0) are in on-state, and the image
data signal is applied to the source of the thin-film transistors
at the addresses (0,0), (0,1), (0,2), . . . (0,n). Hence, image
data is written in the pixel at address (0,0).

[0234] Thereafter, the output signal of the flip flop circuit
201 becomes L level by the rising edge of the pulse of
subsequent CLLKH. In other words, the point X, becomes L.
level. On the other hand, in the flip flop circuit 206, the rising
edge of the CLKH pulse is inputted, thereby changing its
output signal to H level. In other words, the point X,
becomes H level.

[0235] As a result, information is written at address (1,0).
In this way, the output signals of the flip flop circuit X, are
sequentially shifted to H level in accordance with the
operating clock of CLKH. Then, image information is
sequentially written at address (m,0).

[0236] After the completion of writing information on line
Y,, the output level of the flip flop circuit 202 becomes L. and
the output level of the flip flop circuit 203 becomes H in
accordance with the rising edge of a CLKYV signal. As a
result, the signal level at line Y, becomes H.

[0237] Then, image data information is sequentially writ-
ten at the addresses (0,1), (1,1) . . . (m,1) on line Y;. In this
way, at the time when the writing of information up to
address (n, m) is completed, one frame is completed.

[0238] The above operation is conducted at the same
timing even in other active matrix regions other than the
region 153.

[0239] Using the integrated liquid-crystal panel shown in
FIG. 14, two color images which consist of R, G and B can
be obtained simultaneously. It is needless to say that the
color images may have the respective different contents.

[0240] This embodiment shows the structure in which 6
active matrix regions are integrated. However, it is possible
to further increase the number of the integrated active matrix
regions. For example, it may be so structured that RGB,
R'G'B, R", G", B", and nine active matrix regions are
integrated.

[0241] Inthis case, in the structure shown in FIG. 14, only
one additional horizontal scanning control circuit may be
provided. In this case, three pairs of color images can be
obtained.
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[0242] Inthis way, the integrated active matrix type liquid-
crystal panel a basic structure of which is shown in FIG. 14
is characterized in that even though the integrated active
matrix regions are increased in number, the peripheral drive
circuits may not be increased so much.

[0243] Specifically, assuming that the number of the inte-
grated active matrix regions is MxN, the required number of
peripheral drive circuits may be (M+N). This is very useful
in the case of enhancing the integrated degree.

[0244] (Ninth Embodiment)

[0245] A ninth embodiment shows a projection-type lig-
uid-crystal display unit using a liquid-crystal panel in which
SiX active matrix regions are integrated as shown in FIG. 14.
FIG. 15 shows an outline of the projection-type liquid-
crystal display unit in accordance with this embodiment.

[0246] The display unit shown in FIG. 15 can be used for
the structures of other embodiments described in this speci-
fication.

[0247] In the structure shown in FIG. 15, a light from a
first light source 602 is reflected by a mirror 604, and further
spectral into lights of wavelength regions corresponding to
G, B and R by dichroic mirrors 608, 609 and 610. Then, the
respective lights are made incident to the integrated liquid-
crystal panel 611 shown in FIG. 14.

[0248] The optically modulated light in the respective
pixel regions corresponding to RGB in the liquid-crystal
panel 611 has an image of G reflected by a mirror 612, an
image of B reflected by a half-mirror (semi-transparent
mirror) 613, and an image of R reflected by a half-mirror
(semi-transparent mirror) 614.

[0249] The color images thus synthesized is reflected by a
mirror 617 through an optical system 615 and projected on
a screen (a projection plane) 618. A lens necessary for
enlargement projection is disposed in the optical system 615.
Also, an optical shutter that selectively conducts the trans-
mission/non-transmission of a light as occasion demands
and means for giving a predetermined polarizing state are
disposed in the optical system 615.

[0250] On the other hand, a light from the light source 601
is reflected by a mirror 603, and further made spectral into
lights corresponding to G', B' and R' by dichroic mirrors 605,
606 and 607, respectively. Then, the respective lights are
optically modulated into images corresponding to G', B' and
R' in the liquid-crystal panel.

[0251] Thereafter, the lights (6 rays in total) corresponding
to the optically modulated R', G' and B' are synthesized by
a mirror group not shown, and then projected through the
optical system 615 and a mirror 616. The projected image is
reflected by the mirror 617 so as to be projected on the
screen 618.

[0252] The integrated liquid-crystal panel 611 (refer to
FIG. 14) used in the structure shown in FIG. 15 can form
two different color images. Hence, using this fact, two
different color images can be projected on the screen 618
simultaneously. Also, with the setting of the display timing,
two different color images can be displayed with time-
division.

[0253] The display unit shown in FIG. 15 can be used in
the image forming means with the structures shown in
FIGS. 1 and 3, FIGS. 5, 8 and 10, and FIGS. 11 and 12.
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[0254] For example, in the case of conducting time-divi-
sion display as shown in FIGS. 1 and 3, using the integrated
liquid-crystal panel shown in FIG. 14, frames, for example,
indicated by Ay, A, A,, . . . in FIG. 2 are formed in the
active matrix regions 153 to 155 shown in FIG. 14. Also,
frames, for example, indicated by By, B, B,, . . . in FIG. 2
are formed in the active matrix regions 156 to 158 shown in
FIG. 14.

[0255] As a result, the images A and B are displayed with
time-division. In the case of directly viewing the images
displayed with time-division, the images A and B which are
superimposed on each other are viewed. To eliminate this
problem, in the structure shown in FIG. 1 which was
described in the first embodiment, glasses 13 and 14 having
liquid-crystal shutters that select transmission/non-transmis-
sion in synchronism with a display timing are used in such
a manner that the images A and B are viewed as if they are
separated from each other by the viewers that put on the
respective glasses.

[0256] In order to conduct display with time-division as
described above, frames are alternately formed on the active
matrix regions 153 to 155 and the active matrix regions 156
to 158, thereby being capable of lowering the operating
frequency of the respective horizontal scanning control
circuits, thus providing a structure which is useful in enhanc-
ing the reliability of the circuit. It should be noted that, in the
case of conducting the above time-division display with the
structure shown in FIG. 14, it is necessary that the kind of
the CLKH and HSTA signals and their inputting way are
made different from those in the case shown in FIG. 14. In
other words, a device is required such that the formation of
one frame conducted by the horizontal scanning control
circuit 101 and the formation of one frame conducted by the
horizontal scanning control circuit 102 are alternately con-
ducted.

[0257] Also, in the case of using the display unit shown in
FIG. 15 to the structure in which two images shown in FIG.
5 are synthesized and projected, one image (color image) is
formed in the active matrix regions 153 to 155, and the other
image (color image) is formed in the active matrix regions
156 to 158. Then, those images are synthesized in the screen
618.

[0258] In the case of using the display unit shown in FIG.
15 to the structure using the lenticular screen shown in FIG.
8 or the parallax barrier shown in FIG. 10, the active matrix
regions 153 to 155 in which the images of R, G and B are
formed are integrated as shown in FIG. 14 by the required
number of images, and the respective images are formed in
each pair of the respective matrix regions.

[0259] The above structure has the significance in that
even though the number of formed images is increased, the
load of the horizontal scanning control circuits is not
increased.

[0260] (Tenth Embodiment)

[0261] A tenth embodiment shows still another example of
the liquid-crystal panel shown in FIG. 14. FIG. 16 shows a
structure of a liquid-crystal panel in accordance with this
embodiment. What is shown in FIG. 16 is an example in
which the active matrix regions 160 indicated by address (i,
j) are integrated in the form of (i+1)x(j+1) matrixes. Even
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though the degree of integration is advanced, the number of
the peripheral circuits is only (i+j+2).

[0262] As remarkably shown in FIG. 16, the peripheral
circuits 161 and 162 are commonly disposed with respect to
the respective active matrix regions, whereby even though a
large number of active matrix regions are integrated, the
number of the peripheral circuits is not increased as much as
the increased number of the active matrix regions.

[0263] (Eleventh Embodiment)

[0264] An eleventh embodiment shows an example in
which in an integrated liquid-crystal panel shown in FIG. 1,
the active matrix regions that form images of R", G" and B"
are further integrated. FIG. 7 shows the structure of the
outline of the integrated active matrix type liquid-crystal
panel in accordance with this embodiment.

[0265] As shown in FIG. 17, regardless of (3x3) active
matrix regions 170 being integrated, the peripheral circuits
may be made up of only horizontal scanning control circuits
171 to 173 and vertical scanning control circuits 174 to 176.

[0266] The structure shown in FIG. 17 can form color
images consisting of RGB, R'G'B', R"G"B". If all the images
are identical with each other, high luminance display can be
performed. If the respective images are different from each
other, different images can be superimposedly displayed on
an identical screen.

[0267] (Twelfth Embodiment)

[0268] A twelfth embodiment relates to a display unit
using a liquid-crystal panel which is capable of forming two
pairs of images of RGB and integrated on an identical
substrate. Using the display unit, a three-dimensional image
can be displayed, and the image is displayed as two different
images which can be recognized by different viewers, inde-
pendently.

[0269] What is shown in FIG. 18 is a block diagram
showing the structure for driving an integrated liquid-crystal
panel shown in FIG. 14. The structure shown in FIG. 18 is
a structure in which a two-dimensional image and a three-
dimensional image are appropriately selected and displayed.
In FIG. 18, a two-dimensional image I/F 301 has the
function of converting a TV signal (NTSC signal) or an
RGB image signal (two-dimensional image signal) which
are inputted from the exterior into image signals R, G, and
B, in synchronism with a timing of the system, and also the
function of producing panel control signals HSTA2D,
VSTA2D, CLKH2D and CLKV2D, which control the
operation of the liquid-crystal panel.

[0270] A timing generator 302 generates the operating
clocks of the system and the frequency-division clocks of
the operating clocks.

[0271] A reset circuit 303 generates an initializing signal
when a power is turned on, and a forced initializing signal
in accordance with a request from a switch or a sequencer.

[0272] A three-dimensional image I/F 304 outputs image
data written in an image buffer R 305 and an image buffer
L. 306 together with a control signal in synchronism with the
operating rate of the liquid-crystal panel. Also, the image
data Rr, Gr, Br, R1, G1 and B1 to be outputted are outputted
through a data input/output controller 307 and a DA con-
vertor 308 as an analog signal.



US 2002/0105483 Al

[0273] A sequence control circuit 309 interprets com-
mands inputted from an external bus 310 and conducts
writing of the command in the image buffer memories 305
and 306, and the setting of a read mode. Also, the sequence
control circuit 309 conducts the confirmation of the operat-
ing state due to reading, and a processing responsive to the
forced reset request.

[0274] An image buffer controller 311 conducts the writ-
ing of image data in the image buffer memories 305 and 306
in accordance with a request from the sequencer 309, and the
output control of image data in synchronism with the
operating rate clock of the liquid-crystal panel.

[0275] An AP 312 (address pointer) is a pointer that
indicates a physical address of the image buffer memories
305 and 306. In this example, control such as increment is
performed by the image buffer controller 311.

[0276] Reference numeral 313 denotes a level conversion
circuit that converts the respective output signals of the reset
circuit 303, the sequence control circuit 309 and the image
buffer controller 311 to predetermined levels and outputs
those converted signals to the exterior.

[0277] In this example, the three-dimensional image I/F
304 is provided to generate two pairs of RGB signals for
right eye and left eye. Hence, those two pairs of RGB signals
are basically different from each other (it is needless to say
that there is a case in which they are identical).

[0278] Also, in the case where two pairs of RGB signals
are a complete identical signal, the identical images are
superimposed on each other. Hence, normal two-dimen-
sional image data is displayed. In this case, a two-dimen-
sional image with high luminance and high resolution can be
obtained.

[0279] In FIG. 18, CLKH2D denotes the operating clock
of the horizontal scanning control circuit for conducting a
two-dimensional display HSTA2D denotes a horizontal
scanning timing enable signal for conducting a two-dimen-
sional display. Further, HSTA3D denotes a horizontal scan-
ning timing enable signal for conducting a three-dimen-
sional display.

[0280] R,, G, and B, denote image data of two-dimensional
images such as a normal TV image. CLKV2D denotes the
operating clock of a vertical scanning control circuit for
conducting two-dimensional display. VSTA2D denotes a
vertical scanning timing enable signal for conducting two-
dimensional display.

[0281] MODSEL denotes a mode selector. The mode
selector has the function of switching display mode between
two-dimensional display and three-dimensional display. In
the structure shown in the figure, the two-dimensional
display is conducted in a state where the mode selector is
inoperative.

[0282] VSTA3D denotes a vertical scanning timing enable
signal for conducting three-dimensional display. CLKV3D
denotes the operating clock of a vertical scanning control
circuit for conducting three-dimensional display.

[0283] R,, G, and B, denote RGB image data for right. R,
G, and B, denote RGB image data for left.

[0284] CLR denotes a reset signal which resets a circuit of
a liquid-crystal panel portion 315. In FIG. 14, although a
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wiring through which a CLR signal is transmitted is omitted,
a wiring is in fact formed in such a manner that the CLR
signal is transmitted to the respective flip flop circuits of the
horizontal scanning control circuit 316 and the vertical
scanning control circuit 317 (omitted for prevention of
complicated figure).

[0285] In the structure shown in FIG. 18, an image signal
is selected in a 2D/3D image switching section 318, thereby
being capable of selecting and displaying the 2D display and
the 3D display. In other words, one display unit enables the
two-dimensional display and the three-dimensional display
to be selected and displayed. For example, a normal TV
image transmitted by analog signals can be displayed, and a
three-dimensional computer graphics image transmitted by
digital signals can be also displayed.

[0286] FIG. 19 shows the outline of a display unit using
the integrated liquid-crystal panel shown in FIG. 14. In
FIG. 19, reference numeral 500 denotes a casing of the
device, and an image enlarged and projected from the
interior is displayed on a screen 510 disposed in the casing
500.

[0287] This example shows the structure in which an
image is viewed from the opposite side of an image-
projected plane of the screen 510 (in general, called “rear
projection”). The basic structure is identical with a structure
in which an image is viewed from an image-projected plane
of the screen 510 (in general, called “projection-type pro-
jection”) except that the image is inverse. It should be noted
that they are different in that the projection-type projection
has a casing and a screen which are not integrated.

[0288] A two-dimensional/three-dimensional image con-
trol circuit 511 an outline of which is shown in FIG. 18 is
incorporated into the casing 500, thereby being capable of
appropriately selecting and displaying the two-dimensional
image and the three-dimensional image. Also, reference
numeral 507 denotes a liquid-crystal panel for forming an
image, an outline of which is shown in FIG. 14.

[0289] In FIG. 19, a light from a light source 501 that
emits a white light is first reflected by a half mirror 502, and
then made spectral to lights having wavelength regions
corresponding to G, B and R by dichroic mirrors 504, 505
and 506.

[0290] Similarly, a light reflected by a mirror 503 is made
spectral to the respective wavelength regions of B (blue), G
(green) and R (red) by dichroic mirrors not shown. In other
words, two pairs of light beams (six rays in total) of RGB are
produced by two pairs of dichroic mirrors for RGB.

[0291] Those light beams are made incident to an inte-
grated liquid-crystal panel 507 an outline of which is shown
in FIG. 14. Then, predetermined images are formed by
optical modulating the light beams by the integrated liquid-
crystal panel 507. In this example, two pairs of images of
RGB are formed. Those images are projected on the screen
510 through the mirror 509 from the optical system 508, and
then synthesized as a color image.

[0292] An enlarge-projection lens system is incorporated
into the optical system 508. The lens system has a variety of
parameters set so that the respective images can be super-
imposed on each other in the projection plane 510, and also
its arranging method is decided.
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[0293] Further, a specific polarizing state is given to the
respective images projected from the optical system 508 by
the polarizing plates 512 and 513. In this example, two
straightly polarized states different from each other by 90°
are given to the respective images.

[0294] A pair of images to which different polarizing
states are given are images of RGB which are formed in the
active matrix regions 153, 154 and 155 shown in FIG. 14
and images of R'G'B' which are formed in the active matrix
regions 156, 157 and 158.

[0295] In other words, the straight polarization state given
the images of RGB formed in the active matrix regions 153,
154 and 155 shown in FIG. 14, and the straight polarization
state given the images of R'G'B' formed in the active matrix
regions 156, 157 and 158 are different in polarizing direction
by 90°.

[0296] Hereinafter, a description will be given of the
structure in which two different three-dimensional images
are displayed using the display unit shown in FIG. 19, and
different three-dimensional images can be viewed by two
viewers.

[0297] FIG. 20 shows the outline of that structure. What
is shown in FIG. 20 is a structure in which images projected
on the projected plane 510 of the display unit shown in FIG.
19 are viewed using specific glasses 402 and 403, thereby
being capable of viewing different three-dimensional images
by the respective viewers.

[0298] To achieve the above display, the device may be
operated in accordance with the operating chart shown in
FIG. 21. The method shown in FIG. 21 is that the color
images A; and B; formed in the active matrix regions 153 to
155 of FIG. 14, and the color images C; and D, formed in the
active matrix regions 156 to 158 are recognized by a viewer
who puts on the glasses 402 and a viewer who puts on the
glasses 403, individually.

[0299] Asshown in FIG. 22, the image A;B; is made up of
an image A, for right eye and an image B; for left eye, where
i is a natural number including 0. The image A;B; is
converted into a straightly polarized light having a prede-
termined direction by the polarizing plate 512 of FIG. 19,
and is then projected on the screen 510. Also, the image A,
and the image B; are alternately displayed every one frame.

[0300] Similarly, the image C,D; is made up of an image
C, for right eye and an image D; for left eye, where i is a
natural number including 0. The image C;D; is converted
into a straightly polarized light having a direction different
from the image A;B; by 90° by the polarizing plate 513 of
FIG. 19, and is then projected on the screen 510. Also, the
image C; and the image D; are alternately displayed every
one frame.

[0301] The image A;B; and the image C;D; are superim-
posedly projected on the screen 510. In other words, the
respective image data of the polarizing state 1 and the
polarizing state 2 exhibited on the display screen of FIG. 21
are displayed simultaneously.

[0302] The respective displays are observed by the glasses
402 and 403, individually. The glasses 402 include polariz-
ing plates 404 and 405 the polarizing directions of which are
decided so as to transmit the polarizing state given by the
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polarizing plate 512. In other words, the polarizing plates
404 and 405 are made up of polarizing plates having the
identical polarizing direction.

[0303] In the glasses 402 with the above structure, the
images Ay, Bg, A;, By, A, B, . . . exhibited by the
polarizing state 1 in FIG. 21 are transmitted by the polar-
izing plates 404 and 405.

[0304] The glasses 402 include optical shutters (liquid-
crystal shutters in the case of this embodiment) 406 and 407
in the rear of its polarizing plates 404 and 405. It should be
noted that an attention must be paid to the polarizing
direction of the polarizing plates disposed in the liquid-
crystal shutters in the case of employing the straightly
polarized light. In order to prevent this problem, the liquid-
crystal shutter may be structured using the dispersion-type
liquid-crystal panel with no use of a polarizing plate.

[0305] The liquid-crystal shutter 407 is opened/shut in
synchronism with the display of the image so as to transmit
the images Ay, Aj, A, - - .

[0306] The liquid-crystal shutter 406 is opened/shut in
synchronism with the display of the image so as to transmit
the images B, B, B, . . .

[0307] As a result, the images A, A;, A,, . . . are
selectively viewed on the right eye of the glasses 402, and

the images B, B, B,, . . . are selectively viewed on the left
eye of the glasses 402.
[0308] In this manner, the three-dimensional image A;B;

can be selectively viewed in the glasses 402.

[0309] On the other hand, in the glasses 403, the polariz-
ing plates 408 and 409 have their polarizing direction set so
as to transmit the images of the polarizing state given by the
polarizing plate 513. Hence, the images C,, D,, C;, D,. . .
are transmitted by the polarizing plates 408 and 409.

[0310] Then, the liquid-crystal shutters 410 are operated at
a timing shown in FIG. 22, thereby being capable of
selectively viewing the images C,, C,, . . . on the right eye
portion of the glasses 403, and also selectively viewing the
images Dy, D4, . . . on the left eye portion of the glasses 403.

[0311] In this manner, the three-dimensional image C,D;
can be selectively viewed in the glasses 403.

[0312] As a result, the different three-dimensional images
can be viewed by the respective viewers who put on the
glasses 402 and the glasses 403 simultaneously.

[0313] In this embodiment, a given polarizing state is a
straight polarization. However, in the case of using the
straight polarization, there arises such a problem that when
the glasses are inclined, the plane of polarization is displaced
with the result that the filter effect is lowered. In order to
solve this problem, clockwise polarization and counter-
clockwise circular polarization may be employed as the
polarizing state.

[0314] In other words, clockwise circular polarization is
given to the image A;B;, and counterclockwise circular
polarization is given to the image C,D;. The glasses 402
selectively transmits clockwise circular polarization, and the
glasses 403 selectively transmits counterclockwise circular
polarization.
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[0315] Also, to facilitate the viewing of an image, it is
effective that a period of time where the liquid-crystal
shutter is opened is shorter than a display time for one-frame
image which is divided with time.

[0316] The structure shown in this embodiment becomes
a normal two-dimensional image display unit without any
modification. In other words, the 2D image and the 3D
image are switched by the 2D/3D image switching section in
the structure shown in FIG. 18, thereby being capable of
displaying a normal TV image or video image.

[0317] Similarly, in this case, two independent images can
be displayed. In the normal display for a two-dimensional
image, when two independent images are displayed, the
liquid-crystal shutter of the glasses is always in open-state so
that time-division display is not performed.

[0318] Moreover, the positional relation between the lig-
uid-crystal shutter and the polarizing plate in this embodi-
ment may be converted. Even though the positional relation
between the liquid-crystal shutter and the polarizing plate is
converted, an image which is finally viewed by the right eye
or the left eye is not changed.

[0319] Further, in this embodiment, the glasses are so
arranged as to provide the polarizing plate and the liquid-
crystal shutter plate. However, since the polarizing plates
404 and 405 have the identical direction, one large-sized
polarizing filter may be arranged in front of a viewer who
puts on the glasses without providing the polarizing filter in
the glasses.

[0320] In this case, there is the significance that, even in
the case of using straight polarization, even though the
visual line of a viewer who puts on the glasses is inclined,
the filter effect of the polarizing plate is not changed.
However, this leads to such a defect that the visual position
of the viewer who puts on the glasses is limited.

[0321] Further, in the operating method shown in FIG. 21,
if time-division display is not conducted, that is, the images
A;B; for right eye and left eye are not formed, and the images
A;B; and the images C;D; are made identical with each other,
it has the same function as that of the normal TV receiver or
display.

[0322] (Thirteenth Embodiment)

[0323] A thirteenth embodiment relates to a structure in
which a plurality of three-dimensional images are separated
by using time-division display, and the three-dimensional
images displayed with time-division are further separated
into an image for right eye and an image for left eye using
the polarizing characteristic.

[0324] In the case of using the structure shown in this
embodiment, the respective different three-dimensional
images can be viewed by two or more viewers.

[0325] FIG. 20 shows the outline of the structure in
accordance with this embodiment. As shown in the figure,
similarly in this embodiment, an image is formed using the
projection-type display unit shown in FIG. 19 with the
liquid-crystal panel shown in FIG. 14.

[0326] The structure shown in FIG. 22 is that an image
displayed on the screen 510 is viewed through the glasses
601, 606 and 611 having liquid-crystal shutters and polar-
izing plates, thereby being capable of viewing the respective
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different three-dimensional images. The open/shut operation
of the liquid-crystal shutter is controlled in synchronism
with a timing of the image displayed on the screen 510. In
this example, a liquid-crystal shutter is used for the optical
shutter. However, other means may be used instead if a
predetermined operating speed is obtained, and the weight is
light to the extent where no load is given to the viewer when
using.

[0327] The structure of this embodiment is operated in
accordance with the operation timing chart shown in FIG.
23. First, six kinds of images are displayed on the screen 510
as shown in the display screen of FIG. 23. In this example,
images Ay, and A, are displayed in a state where they are
superimposed on each other simultaneously. Similarly,
images By, and By, as well as images C,; and C,, are
displayed in a state where they are superimposed on each
other simultaneously.

[0328] In the figure, it is preferable from the viewpoint of
maintaining the image quality that one frame is set to 1/100
sec or shorter. Also, if the image quality equivalent to or
more than the normal TV image or the like is maintained, it
is preferable that the length of one frame is set to 1/180 sec,
or shorter.

[0329] What are indicated by A,; and A, are an image for
right eye and an image for left eye which form the three-
dimensional image, respectively. Similarly, what are indi-
cated by By, and B, are an image for right eye and an image
for left eye which form the three-dimensional image, respec-
tively. Further, what are indicated by C,; and C,, are an
image for right eye and an image for left eye which form the
three-dimensional image, respectively.

[0330] Adisplay screen 1 in FIG. 23 is directed to a color
image formed in the active matrix regions 153 to 155 of
FIG. 14. Also, a display screen 2 is directed to a color image
formed in the active matrix regions 156 to 158 of FIG. 14.

[0331] The operating method of this embodiment is char-
acterized in that the images of RGB formed in the active
matrix regions 103 to 105 and 106 to 108 of FIG. 14 are
three-dimensional images for right eye and three-dimen-
sional images for left eye, which are divided with time,
respectively.

[0332] In other words, in the active matrix regions 153 to
155, after one frame of the image A,, for right eye for a
three-dimensional image A is formed, one frame of the
image B, for right eye for a three-dimensional image B is
formed as a subsequent frame, and thereafter one frame of
the image C,; for right eye for a three-dimensional image C
is formed.

[0333] On the other hand, in the active matrix regions 156
to 158, after one frame of the image A, for left eye for a
three-dimensional image A is formed, one frame of the
image B, for left eye for a three-dimensional image B is
formed as a subsequent frame, and thereafter one frame of
the image C, for right eye for a three-dimensional image C
is formed.

[0334] Hence, even though only the images formed in a
pair of active matrix regions 153 to 155 which are controlled
by the common horizontal scanning control circuit 151 are
viewed, only the images for right eye for the time-divided
three-dimensional image can be viewed.
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[0335] Similarly, even though only the images formed in
a pair of active matrix regions 156 to 158 which are
controlled by the common horizontal scanning control cir-
cuit 152 are viewed, only the images for left eye for the
time-divided three-dimensional image can be viewed.

[0336] The above operation is operation in which the
images for right eye for a plurality of three-dimensional
images are formed with time-division in the active matrix
regions which are commonly controlled by the horizontal
scanning control circuit 151, and the images for left eye for
a plurality of three-dimensional images are formed with
time-division in the active matrix regions which are com-
monly controlled by the horizontal scanning control circuit
152.

[0337] Then, the images for right eye and left eye are
displayed on the screen 510 simultaneously, and such dis-
play is conducted for three kinds of time-division displays.

[0338] Also, the images formed on the active matrix
regions 153 to 155 are straightly polarized in a predeter-
mined direction by the polarizing plate 512 of the display
unit shown in FIG. 19.

[0339] The images formed on the active matrix regions
156 to 158 are straightly polarized at an angle different from
a predetermined direction by 90° which is given by the
polarizing plate 512, by the polarizing plate 513 of the
display unit shown in FIG. 19.

[0340] In other words, the images Ay, Bo1, Co1r Ayss Biss
C,y, . . . are straightly polarized in a predetermined direction.
Also, the images A, Bg,, Cosr Ajs, Bis, Ciny o . . are
straightly polarized in a direction different by 90° from the
above predetermined direction.

[0341] Thereafter, the images displayed on the screen 510
are viewed by three viewers through specific glasses 601,
606 and 611 having the liquid-crystal shutters and the
polarizing plates. In this situation, the liquid-crystal shutters
disposed in the respective glasses are opened/shut simulta-
neously at the right and left eyes at a predetermined timing
as shown in FIG. 23.

[0342] For example, the liquid-crystal shutters 604 and
605 of the glasses 601 are opened/shut so as to selectively
transmit the three-dimensional image A. With the operation
of the shutters 604 and 605, the images A, and A,, which
are superimposed on each other are made incident to the
polarizing plates 602 and 603. The polarizing state of the
image Ay, is a straight polarizing state having a predeter-
mined direction by the polarizing plate 512. Also, the
polarizing state of the image A,, is a straight polarizing state
having a direction different by 90° from the above prede-
termined polarizing state by the polarizing plate 513.

[0343] On the other hand, the polarizing plate 603 pro-
vided in the glasses 601 has its polarizing direction set so as
to selectively transmit the polarizing state of the image Ay,
which is made in a predetermined polarizing state by the
polarizing plate 512.

[0344] Similarly, the polarizing plate 602 provided in the
glasses 601 has its polarizing direction set so as to selec-
tively transmit the polarizing state of the image A, which is
made in a predetermined polarizing state by the polarizing
plate 513.
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[0345] That is, the polarizing plates 602 and 603 are
disposed such that their polarizing directions are different
from each other by 90°.

[0346] Also, the images Ay; and Ay, have the straight
polarizing states the polarizing directions of which are
different by 90°. Hence, the polarizing plate 602 selectively
transmits the image A,,. However, the image Ay, is not
transmitted by the polarizing plate 602.

[0347] On the other hand, the polarizing plate 603 selec-
tively transmits the image A,;. However, the image A, is
transmitted by the polarizing plate 603.

[0348] As a result, a viewer who puts on the glasses 601
can selectively view the image A,; on his right eye, and the
image A,, on his left eye.

[0349] Through the same principle, the images By, and
B  are transmitted by the liquid-crystal shutters 609 and 610
of the glasses 606, and the polarlzmg plate 607 is so
arranged as to selectively transmit the image B, whereas
the polarizing plate 608 is so arranged as to selectively
transmit the image By,;. Then, a viewer who puts on the
glasses 606 can selectively view the image B, on his right
eye, and the image B, on his left eye.

[0350] Further, through the same principle, a viewer who
puts on the glasses 611 can selectively view the image C,,
on his right eye, and the image C,, on his left eye. In other
words, he can view only image C,; without viewing the
image C,, at his right eye, and can view only image C,,
without viewing the image C,, at his left eye. In this manner,
the respective viewers who put on the glasses 601, 606 and
611 can selectively view the different three-dimensional
images A to C.

[0351] In this embodiment, since the time-divide images
are three, three different three-dimensional images can be
viewed. However, if the time-divided images are two, two
different three-dimensional images can be viewed as in the
twelfth embodiment. Further, if still more time-divided
screens of three or more are formed, more different three-
dimensional images can be viewed.

[0352] It should be noted that it is preferable to use the
wireless system with electromagnetic waves or infrared rays
as control means for the liquid-crystal shutter from a usable
viewpoint.

[0353] Also, the positional relation between the liquid-
crystal shutter and the polarizing plate in this embodiment
may be reversed. Even though the positional relation
between the liquid-crystal shutter and the polarizing plate is
reversed, the image which is viewed by his right eye or left
eye is finally identical.

[0354] For example, it is assumed that the polarizing
plates 602 and 603 in the glasses 601 are disposed on the
side of the screen 510. In this case, the images Ay, Bg,, Cos,
A,,, B, and C,, are transmitted by the polarizing plate 602.
Also, the images Agy;, Bgy, Cois Ay, By and Cpp are
transmitted by the polarizing plate 603. Further, the images
Ay, and Ay, are selectively transmitted by the liquid-crystal
shutters 604 and 605. In other words, the image Ay, can be
selectively viewed by his right eye, and the image A, can
be selectively viewed by his left eye.

[0355] Further, this embodiment is designed so that the
polarizing plate and the liquid-crystal shutter are provided in
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the glasses. However, since the liquid-crystal shutter dis-
posed in a pair of glasses is operated at an identical timing,
one large-sized liquid-crystal shutter may be arranged in
front of the respective viewers who put on the glasses
without providing the liquid-crystal shutter for the glasses.

[0356] Inthis case, only the polarizing plate is disposed on
the glasses, and the structure in which the liquid-crystal
shutter disposed in the glasses are controlled is not required.

[0357] The structure shown in FIG. 22 can be used as a
TV receiver or a display on which the normal two-dimen-
sional image is displayed as it is. Also, if the image A, for
right eye and the image A,, for left eye for the three-
dimensional image are identical with each other, the struc-
ture in which the normal tow-dimensional screen can be
observed by a plurality of viewers can be realized.

[0358] Since the above-mentioned various display meth-
ods can be switched by the control portion shown in FIG.
18, there is the significance that it is unnecessary to provide
different devices for use.

[0359] The above significance is more useful when the
integrated liquid-crystal panel as shown in FIG. 14 is used.
In other words, because, as shown in FIG. 14, the peripheral
circuits are commonly used, and the active matrix circuits
and the peripheral drive circuits are integrated, the structure
required for switching the above several display systems can
be simplified. This is extremely significant in the reduction
of the manufacturing costs and the improvement in the
reliability.

[0360] (Fourteenth Embodiment)

[0361] A fourteenth embodiment relates to another struc-
ture of the integrated liquid-crystal panel shown in FIG. 14.
The structure shown in FIG. 14 has such a function that two
pairs of three images of R, G and B can be basically formed.
Also, a plurality of different images or an image for a
three-dimensional image of the time-division system can be
formed by the drive method.

[0362] The integrated liquid-crystal panel described in this
embodiment can form a color image with not three primary
colors but four primary colors, or with a compensation color
in addition to three primary colors.

[0363] What is shown in this embodiment is a structure in
which a color image is formed with R (red), G (green), B
(blue) and W (white). It should be noted that the primary
colors necessary for conducting color display are not limited
to the above structure, but can be appropriately set.

[0364] FIG. 24 shows an integrated liquid-crystal panel in
accordance with this embodiment. The structure shown in
FIG. 24 includes, on a glass substrate or a quartz substrate,
eight active matrix regions, and two horizontal scanning
control circuits and four vertical scanning control circuits,
for driving those active matrix regions.

[0365] In the structure shown in FIG. 24, a horizontal
scanning control circuit 1415 for conducting the horizontal
scanning of the active matrix region 1401 that forms the
image for R (red), the active matrix region 1406 that forms
the image for G (green), the active matrix region 1409 that
forms the image for B (blue) and the active matrix region
1412 that forms the image for W (white), are commonly
disposed with respect to those active matrix regions.
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[0366] Also, the common horizontal scanning control cir-
cuit 1418 is disposed for the active matrix regions
14021407, 1410 and 1413 that form the images R', G, B,
and W'

[0367] The common vertical scanning control circuit 1403
is disposed for the active matrix regions 1401 and 1402 that
form the images R and R'. Also, the common vertical
scanning control circuit 1408 is disposed for the active
matrix regions 1406 and 1407 that form the images G and
G'. The common vertical scanning control circuit 1411 is
disposed for the active matrix regions 1409 and 1410 that
form the images B and B'. Further, the common vertical
scanning control circuit 1414 is disposed for the active
matrix regions 1412 and 1413 that form the images W and
W

[0368] The basic operation is performed by sequentially
operating, for example, the flip flop circuit 1416 and 1417
disposed in the horizontal scanning control circuit 1415, as
shown in the twelfth embodiment. With this operation, the
writing of information from address (0,0) to address (m,0) in
the active matrix region 1401 is sequentially conducted,
thereby forming an image of one frame.

[0369] With the application of the structure shown in FIG.
24, the image quality of the color image can be further
enhanced. Also, since the vertical scanning control circuit
1414 is merely increased in comparison with the structure
shown in FIG. 14, there is the significance that the structure
is not complicated so much.

[0370] As was described above, using the difference in
display timing, the difference in polarizing state, and the
difference in the visual point, a plurality of images which are
displayed on an identical screen can be viewed indepen-
dently. The above structure can be used as means for
providing a plurality of information simultaneously using an
identical screen, means for selectively providing informa-
tion to a specific person or direction, a play device, means
for allowing a plurality of persons to view a plurality of
image information independently, and so on.

[0371] In other words, in the method where a plurality of
display screens on which an image is displayed are conven-
tionally required, the number of display screens can be
reduced to one. With this, the display screen can be
increased in area, and the entire structure can be simplified.

[0372] Also, using the liquid-crystal panel where the
active matrix regions on which a plurality of images can be
formed independently are integrated on an identical sub-
strate, the time-division system and the display method
using the difference in the polarizing state are applied,
thereby being capable of displaying two different three-
dimensional images on the identical screen. Those two
three-dimensional images can be viewed independently
using the glasses including the optical shutter and the
polarizing plate therein.

[0373] Also, using the method of displaying different
images with time-division, thereby being capable of display-
ing two or more different three-dimensional images.

[0374] Further, the different images are not displayed, and
all the images are made identical with each other, thereby
being capable of conducting the same image display as that
of the normal display unit. The switching of display can be
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simply conducted by switching the control circuit, thereby
being capable of largely enhancing the general purpose

property.

[0375] The foregoing description of a preferred embodi-
ment of the invention has been presented for purposes of
illustration and description. It is not intended to be exhaus-
tive or to limit the invention to the precise form disclosed,
and modifications and variations are possible in light of the
above teachings or may be acquired from practice of the
invention. The embodiment was chosen and described in
order to explain the principles of the invention and its
practical application to enable one skilled in the art to utilize
the invention in various embodiments and with various
modifications as are suited to the particular use contem-
plated. It is intended that the scope of the invention be
defined by the claims appended hereto, and their equiva-
lents.

What is claimed is:

1. A display unit, through which being capable of viewing
different images by a plurality of viewers, respectively,
comprising:

means for displaying a plurality of different images on an
identical screen;

and means for selecting said plurality of images for each
of the viewers.
2. A display unit, through which being capable of viewing
different images by a plurality of viewers, respectively,
comprising:

means for dividing a plurality of different images on an
identical screen with time to display separated images;
and

means having an optical shutter;

wherein said means having said optical shutter opens
and/or shuts said optical shutter in synchronism with a
timing at which the plurality of images are divided, and
selectively transmits one of the images divided with
time.
3. A display unit, through which being capable of viewing
different images by a plurality of viewers, respectively,
comprising:

means for dividing a plurality of different images on an
identical screen with time to display divided images;
and means for giving a different polarizing state to at
least one of the divided images.
4. A display unit, through which being capable of viewing
different images by a plurality of viewers, respectively,
comprising:

means for displaying two images having different polar-
izing states on an identical screen; and

means for selectively transmitting said images having
different polarizing states in correspondence with said
plurality of viewers.

5. A display unit that displays images different depending
upon a visual point, using a lenticular lens or a parallax
barrier, characterized in that a non-display region that does
not conduct display or a region where display of a prede-
termined background color is conducted is disposed between
the respective display data which constitute different
images.
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6. A display method characterized in that a screen on
which a plurality of images which are divided with time are
displayed is viewed intermittently at a timing which is
identical with a timing when dividing the image with time,
to thereby selectively recognize one of said plurality of
images.

7. A display method characterized in that a screen on
which a plurality of images having different polarizing states
are displayed is viewed through a plurality of polarizing
filters having different polarizing states, respectively, to
thereby recognize said plurality of images, independently.

8. A display method characterized in that a screen on
which a plurality of images containing an image having a
predetermined polarizing state are displayed is viewed
through a filter that selectively transmits said predetermined
polarizing state, to selectively recognize only an image
having said predetermined polarizing state.

9. A display unit, through which being capable of viewing
different images by a plurality of viewers, respectively,
comprising:

means for forming an image which is optically modulated
by an integrated liquid-crystal panel;

means for displaying a plurality of different images on an
identical screen; and

means for selecting said plurality of images for each of the
viewers;

wherein said integrated liquid-crystal panel is so arranged
as to provide active matrix regions where images of
MxN are formed, and regions having peripheral cir-
cuits of M+N on a substrate, assuming that M and N are
natural numbers of 2 or more;

wherein said M- peripheral circuits conduct horizontal
scanning control of the N- active matrix regions simul-
taneously; and

wherein said N- peripheral circuits conduct vertical scan-
ning control of the M- active matrix regions simulta-
neously.
10. A display unit, through which being capable of
viewing different images by a plurality of viewers, respec-
tively, comprising:

means for forming an image which is optically modulated
by an integrated liquid-crystal panel;

means for dividing a plurality of different images on an
identical screen with time to display separated images;
and

means having an optical shutter;

wherein said integrated liquid-crystal panel is so arranged
as to provide active matrix regions where images of
MxN are formed, and regions having peripheral cir-
cuits of M+N on a substrate, assuming that M and N are
natural numbers of 2 or more;

wherein said M- peripheral circuits conduct horizontal
scanning control of the N- active matrix regions simul-
taneously;

wherein said N- peripheral circuits conduct vertical scan-
ning control of the M- active matrix region simulta-
neously; and
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wherein said means having said optical shutter opens and
shuts said optical shutter in synchronism with a timing
at which the image is separated, to selectively transmit
one of the images divided with time.
11. A display unit, through which being capable of view-
ing different images by a plurality of viewers, respectively,
comprising:

means for forming an image which is optically modulated
by an integrated liquid-crystal panel;

means for dividing a plurality of different images on an
identical screen with time to display separated images;
and

means for giving a different polarizing state to at least one
of the separated images;

wherein said integrated liquid-crystal panel is so arranged
as to provide active matrix regions where images of
MxN are formed, and regions having peripheral cir-
cuits of M+N on a substrate, assuming that M and N are
natural numbers of 2 or more;

wherein said M- peripheral circuits conduct horizontal
scanning control of the N- active matrix regions simul-
taneously; and

wherein said N- peripheral circuits conduct vertical scan-
ning control of the M- active matrix regions simulta-
neously.
12. A display unit, through which being capable of
viewing different images by a plurality of viewers, respec-
tively, comprising:

means for displaying a plurality of different images on an
identical screen;

means for selecting said plurality of images for each of the
viewers; and

means for converting the image viewed for each of the
viewers into a three-dimensional display.
13. A display unit, through which being capable of
viewing different images by a plurality of viewers, respec-
tively, comprising:

means for displaying a plurality of different images on an
identical screen;

means for selecting said plurality of different images for
each of the viewers; and

means for selecting the images which can be viewed by
each of the viewers from two-dimensional display or
three-dimensional display.

14. A display unit, comprising:

means for forming a plurality of images which are divided
with time, respectively;

means for giving different polarizing states to one and
others of said plurality of images, respectively;

means for superimposing said plurality of images on each
other to project the superimposed images;

means for dividing the images which are divided with
time by an optical shutter; and

means for selectively transmitting said different polariz-
ing states, respectively.
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15. The display unit of claim 14 wherein the different
polarizing states are straight polarizing states different from
each other by 90°.

16. The display unit of claim 14 wherein the different
polarizing states comprise a clockwise circular polarizing
state and a counterclockwise circular polarizing state.

17. The display unit of claim 14 wherein said image
forming means uses a liquid-crystal panel where (MxN)
active matrix regions and (M+N) peripheral drive circuits
for driving said (MxN) active matrix regions are integrated
on an identical substrate.

18. The display unit of claim 14 wherein said image
forming means comprises: (MxN) active matrix regions;
N-vertical scanning control circuits for commonly conduct-
ing the vertical scanning control of said M- active matrix
regions; and M- horizontal scanning control circuits for
commonly conducting the horizontal scanning control of
said N- active matrix regions.

19. A method of displaying 2n-kinds of different images
on an identical screen, assuming that n is a natural number
of 1 or more, characterized in that said 2n-kinds of different
images are separated into n-images by time-division, and
separated by giving two polarizing states thereto.

20. The method of claim 19 wherein the images divided
with time and displayed is separated using an optical shutter,
and the images having different polarizing states are sepa-
rated from each other using a filter that selectively transmits
a specific polarizing state, to obtain 2n- images, individually.

21. A display method, characterized in that a plurality of
images are displayed on an identical screen with different
polarizing states and the time-division.

22. A display method in which one image consisting of R,
G and B, and the other image consisting of R', G' and B' are
projected on an identical projection plane, characterized in
that different polarizing states are given to said one image
and said the other image, and each of said one image and
said the other image is further made up of a plurality of
different images which are divided with time.

23. A display method of projecting first images which
have a first polarizing state and are divided with time into a
right-eye image and a left-eye image, and second image
which have a second polarizing state different from said first
polarizing state and are divided with time into a right-eye
image and a left-eye image on an identical projection plane,
characterized in that said first images are selectively trans-
mitted by optical means for selectively transmitting said first
polarizing state, and said first image transmitted is viewed
by right and left eyes of a viewer while being divided with
time by using an optical shutter, to thereby selectively obtain
a first three-dimensional image; and said second images are
selectively transmitted by optical means for selectively
transmitting said second polarizing state, and said second
image transmitted is viewed by right and left eyes of the
viewer while being divided with time by using an optical
shutter, to thereby selectively obtain a second three-dimen-
sional image.

24. The method of claim 23 wherein said first polarizing
state and said second polarizing state include the respective
straight polarizations which are different from each other by
90°.

25. The method of claim 23 wherein said first polarizing
state and said second polarizing state are clockwise circular
polarization and counterclockwise circular polarization.
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26. The method of claim 23 wherein said first image and
said second image are superimposed or at least partially
superimposed on each other on an identical screen to be
displayed.

27. A method of projecting first images which have a first
polarizing state and are divided with time into a right-eye
image and a left-eye image, and second images which have
a second polarizing state different from said first polarizing
state and are divided with time into a right-eye image and a
left-eye image on an identical projection plane, which is
characterized in that said first and second images are
obtained as images which have two different polarizing
states and are superimposed on each other by using an
optical shutter, and those images are separated into an image
for a viewer’s right eye and an image for his left eye by first
optical means for selectively transmitting said first polariz-
ing state and second optical means for selectively transmit-
ting said second polarizing state.

28. The method of claim 27 wherein said first polarizing
state and said second polarizing state include the respective
straight polarizations which are different from each other by
90°.

29. The method of claim 27 wherein said first polarizing
state and said second polarizing state are clockwise circular
polarization and counterclockwise circular polarization.

30. A display method of obtaining, as a first three-
dimensional image and a second three-dimensional image,
first images having a first polarizing state, which are
obtained by dividing with time and displaying a plurality of
different three-dimensional images for a viewer’s right eye
and his left eye, and second images having a second polar-
izing state different from said first polarizing state, which are
obtained by dividing with time and displaying a plurality of
different three-dimensional images for a viewer’s right eye
and his left eye, characterized in that a specific image which
is divided with time from said first and second images is
selected by an optical shutter, an image for his right eye or
his left eye is obtained by optical means that selectively
transmits said first polarizing state from said selected image,
and an image for his right eye or his left eye is obtained by
optical means that selectively transmits said second polar-
izing state from said selected image.
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31. The method of claim 30 wherein said first polarizing
state and said second polarizing state include the respective
straight polarizations which are different from each other by
90°.

32. The method of claim 30 wherein said first polarizing
state and said second polarizing state are clockwise circular
polarization and counterclockwise circular polarization.

33. A display method of obtaining, as a first three-
dimensional image and a second three-dimensional image,
first images having a first polarizing state, which are
obtained by dividing with time and displaying a plurality of
different three-dimensional images for a viewer’s right eye
and his left eye, and second images having a second polar-
izing state different from said first polarizing state, which are
obtained by dividing with time and displaying a plurality of
different three-dimensional images for a viewer’s right eye
and his left eye, characterized in that said first images are
obtained by optical means that transmits said first polarizing
state, an image for his right eye or left eye of a specific image
is obtained by dividing said first images with time by an
optical shutter, said second images are obtained by optical
means that transmits said second polarizing state, and an
image for his left eye or right eye of a specific image is
obtained by dividing said second images with time by an
optical shutter.

34. The method of claim 33 wherein said first polarizing
state and said second polarizing state include the respective
straight polarizations which are different from each other by
90°.

35. The method of claim 33 wherein said first polarizing
state and said second polarizing state are clockwise circular
polarization and counterclockwise circular polarization.

36. A display unit, through which being capable of
viewing different images by a plurality of viewers, respec-
tively, comprising:

means for displaying a plurality of different timedivided
images on an identical screen;

and means for selecting said plurality of images for each
of the viewers.
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