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(57) Claim
1. A display device including an array of display elements to display

information, each of said display elements having a function to electrically change
display modes of a pixef, characterized in that said display device includes:

a plurality of display units, each of said display units including a display
element, a regulator for controlling supply of electric power to the display element,
memory means for storing prescribed address information, and a controller for
controlling the regulator based on the address information stored in the memory
means and a display signal supplied from an outside of the display units;

a device casing for fixedly accommodating said display units with the
display elements arranged adjacent to each other on a display screen;

an electric power source for generating electric power for driving the
display elements;

a control device for generating said display signal indicating a display
mode of the display elements;

electric power transmission means for supplying the electric power

generated by the electric power source fo the regulators in the respective dispiay
../2
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units accommodated in the device casing; and

signal transmission means for supplying the display signal generated by
the control device to the controllers in the respective display units,

wherein respective unique address information is stored in the respective
memory means of the display units and the display signal contains address
information for indicating a specific display unit and data information for indicating
a specific display mode; and

wherein the controller controls the regulator based on the data information
in the display signal when the address information stored in the memory means

corresponds to the address information contained in the display signal.
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(57) Abstract

A display in which the
wiring for the display elements
is simplified and which is easily
assembled and maintained.  The
display device is constituted of
a large number of display units
(50) each provided with a display
element (10) composed of an electric
light bulb, a control elemenmt (51)
composed of a relay, a nonvolatile
memory (52) composed of a
EEPROM, and a controller (53)
composed of a CPU. The display
vnits (50) are arranged in the
longitudinal and lateral directions. A
commeon power feeding line (61) and
a common signal transmitting line
(71) are connected to the units (50).
Display signals including address
information and data information
are transmitted through the line
(71). Each controller (53) controls
the control element (51) based on
the data information in the display
- signal and switches on/off the
display element (10) only when
the address written in the memories
(52) coincide with the address in the
display signal.
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DESCRIPTIGOCN
DI SPLAY DEVTICE

Technical Field
The present invention relates to a display device,

especially a type of display which is attached on a wall,
such as an electric bulletin board, an advertisement sign

board or the like.

Background Art
Wall display devices, such as electric bulletin

boards and advertisement sign boards, are widely used as

means for providing information to many and unspecific
people on streets. Such a wall display device usually
includes a number of display elements arranged on a plane
in which an individual element is used for one pixel. The
respective display elements are electrically actuated in
various manner to display information. In an electric
bulletin board, for example, one light bulb is used as one
display element for one pixel, and a plurality of the light
bulbs are arranged in matrix. By illuminating those of the
light bulbs in specified positions, it is possible to
display letters and pictures. Recently electric bulletin
boards using light emitting diocdes in place of the light
bulbs are widely used.

An advertisement sign board uses "panel display
elements® as display elements constituting respective pixels.
The "panel display elements" are not light emitting themselves
but have a plurality of display faces only one of which is
actually displayed. Usually one of the display faces to be
displayed can be selected by using a rotary mechanism, such
as a motor or the like. One display face is selected for
each pixel, whereby letters or pictures can be displayed.

The display elements for respective pixels, which
are thus provided by light bulbs, light emitting diodes,
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panel display elements or the like, are electrically actuated.
The light bulbs and the light emitting diodes, for example,
can be switched between their light emitting state and
non-light emitting state by On/Off control of electric
power supply. By conducting the On/Off control on the
respective light bulbs or the respective light emitting
diodes providing the respective pixels, only required pixels
can be selectively illuminated, whereby required information
can be displayed. In the panel display elements the On/Off
control of electric power supply to the motor is conducted,
whereby those of the display faces to be actually displayed
can be selected. The On/Off control is conducted on the
respective panel display elements providing the respective
pixels, whereby a required display face for each pixel can
be displayed and required information can be displayed.

In the above-described display devices, needless
to say, larger numbers of pixels are necessary for improvement
of their display resolution. Accordingly it is necessary
that a large number of display elements for respective
pixels are arranged in a matrix. As described above, since
display manners of the respective display elements must be
controlled by electric power supply, it is needed to
provide an individual electric power supply line for the
individual display elements. In an electric bulletin board
having 100 light bulbs arranged in a matrix, for example,
two electric power supply lines are needed for each of the
100 light bulbs, and therefore totally 200 lines must be
wired from a switchboard to the light bulbs. For high
resolution a lager number of light bulbs must be arranged,
which increases a number of wiring lines. When a number of
wiring lines becomes increased, a structure of a display
device becomes complicated, which need much labor for its
manufacture and maintenance. This results in higher
manufacturing costs and maintenance costs.

An object of the present invention is to provide a
display device which can simplify wiring for respective
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display elements, and facilitates manufacturing and

maintenance of the device.

Disclosure Of Invention
A first feature of the invention resides in a

display device including an array of display elements to
display information, each of the display elements having a
function to electrically change display modes of a pixel,
characterized in that the display device égégkﬁéés:

a plurality of display units, each of the display
units including a display element, a regulator for controlling
supply of electric power to the display element, memory
means for storing prescribed address information, and a
controller for controlling the regulator based on the
address information stored in the memory means and a
display signal supplied from an outside of the display
units;

a device casing for fixedly accommodating the
display units with the display elements arranged adjacent
to each other on a display screen;

an electric power source for generating electric
power for driving the display elements;

a control device for generating the display signal
indicating a display mode of the display elements;

electric¢ power transmission means for supplying
the electric power generated by the electric power source
to the regulators in the respective display units accommodated
in the device casing; and

signal transmission means for supplying the display
signal generated by the control device to the controllers
in the respective display units,

wherein respective unique address information is
stored in the respective memory means of the display units
and the display signal contains address information for
indicating a specific display unit and data information for

indicating a specific display mode; and
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wherein the controller controls the regulator based
on the data information in the display signal when the
address information stored in the memory means corresponds
to the address information contained in the display signal.

A second feature of the invention resides in a
display device according to the first feature:

wherein a plurality of display elements are provided
in each display unit;

wherein the address information contained in the
display signal includes a first address information indicative
of a specific display unit and a second address information
indicative of a specific display element in a display unit;
and

wherein the controller controls a regulator for a
specific display element indicated by the second address
information based on the data information in the display
signal when the address information stored in the memory
means corresponds to the first address information.

A third feature of the invention resides in a
display device according to the first or second feature:

wherein each display element includes a first
color presenting element for presenting a first primary
color R by energizing, a second color presenting element
for presenting a second primary color G by energizing, and
a third color presenting element for presenting a third
primary c¢olor B by energizing;

wherein the data information in the display signal
includes information instructing light emitting states of
the respective color presenting elements; and

wherein the controller controls the regulator to
supply electric power in accordance with the instructing
information.

A fourth feature of the invention resides in a
display device according to the above-described features:

wherein each display unit includes a container;

wherein a display surface is formed by the display
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element on a top surface of the container, and electrodes
functioning as a part of the electric power transmission
means and the signal transmission means are formed on side
surfaces of the container; and

wherein a plurality of display units are accommodated
in the device casing so that electrodes formed on the
display units are physically in contact with adjacent ones,
transmission lines of the electric power transmission means
and the signal transmission means being constituted by
physical contact between the electrodes.

A fifth feature of the invention resides in a
display device according to the above-described features,
the device further comprising:

an address setting line for serially connecting a
plurality of controllers in all the display units or a part
of the display units;

wherein the respective controller has a function
of address setting in which when a prescribed address
information is supplied to an input side of the address
setting line, the address information is stored in the
memory means, and the address information is renewed and
outputted to an output side of the address setting line.

A sixth feature of the invention resides in a
display device according to the fifth feature:

wherein a common transmission line which functions
as both the signal transmission means and the address
setting line; and

wherein the common transmission line is switched
so that when the common transmission line functions as the
signal transmission means, branches of the common transmission
line connect to the respective controllers, and when the
common transmissgsion line functions as the addres: setting
line, the common transmission line provides a serial connecting
line to serially connect the respective controllers.

A display device according to the present invention
is constituted by a plurality of display units arranged in
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a device casing. Each display unit comprises at least one
display element (which functions as a pixel of display), a
requlator for controlling electric power supply to the
display element, memory means, and a controller. When the
display element is composed of, for example, a light bulb
and the regulator is composed of a relay provided on a
power supplying line for the light bulb, the controller can
control an on/off state of the light bulb by operating the
relay. An instruction to the controller is given from a
control device as a form of a display signal.

The characterized feature of the display device
according to the present invention is that a common electric
power transmission passage and a common signal transmission
passage are used for all the display units. In the
conventional electric bulletin board, as described above,
wiring becomes very complicated because individual power
transmission lines are needed for the respective light
bulbs. In an electriec bulletin board of the invention,
electric power is always supplied toward all the light
bulbs by using a common power transmission passage. Though
electric power 1is always supplied toward all the light
bulbsg, it is possible to independently switch on/off state
of the respective light bulbs by an operation of the
contraller.

In each display unit, there is provided memory
means in which unique address information for every respective
display unit is stored. For example, when "address 1" to
"address 10" are stored in memory means of ten display
units, respectively, each controller of the respective
display units can recognize its own address by accessing
respective memory means. Therefore, by preparing a display
signal which consists of address information indicative of
a specific display unit and data information indicative of
a specific display mode, even if this display signal is
supplied to all the display units through a common signal
transmission passage, it 1is possible to make only the
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specific display unit having a corresponding address execute
an operation instructed by the data information. For
example, when a display signal consisting of address
information of "address 3" and data informaticn of "light
on" is supplied to all the ten display units, only the
third display unit in which "address 3" is stored in memory
means executes the operation of turning on the light bulk.

In short, according to the display device of the
present invention, since each display unit has an intelligent
function, even if a common electric power transmission
passage is used for supplying power to all the display
units and a common signal transmission passage is used for
supplying a same display signal to all the display units,
it is possible to make the display units independently
operate. By using a common electric power transmission
passage and a common signal transmission passage, a number
of required wiring lines becomes constant even 1f a number
of display units is caused to be increased, so that wiring
becomes simplified.

Further, if an address setting line which serially
connects a plurality of controllers is provided so that
prescribed address information can be delivered to the
respective controllers through the address setting line and
the address information is sequentially renewed every time
when it passes through each controller, it becomes possible
to efficiently carry out the address setting procedure to
write unique addresses in memory means of the respective
display units. In addition, if the signal transmission
line to transmit a display signal is commonly used as the
address setting line, it becomes needless to newly provide
an additional line for carrying out the address setting

procedure.

Brief Description Of Drawings
FIG. 1 is a structural view showing a structure of

a conventional general electric bulletin board.
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FIG. 2 is a structural view showing a structure of
a display device according to a first embodiment of the

present invention.
FIG. 3 is a circuit diagram of each display unit

50 used in the electric bulletin board shown in FIG. 2.
FIG. 4 is a signal diagram showing an example of a
display signal which is used to operate the electric

bulletin board shown in FIG. 2.

FIG. 5 is a top view of each display unit 80 used
in a display device according to a second embodiment of the
present invention.

FIG. 6 is a left side view of the display unit 80
shown in FIG. 5.

FIG. 7 is a front view of the display unit 80
shown in FIG. 5.

FIG. 8 1s a bottom view of the display unit 80
shown in FIG. 5.

FIG. 9 is a circuit diagram of the display unit 890
shown in FIG. 5.

FIG. 10 is a partial top view showing a display
device wherein a plurality of the display unit 80 shown in
FIG. 5 are accommodated in a device casing 200.

FIG. 11 is a general structural view of the
display device according to the second embodiment of the

present invention.
FIG. 12 is an address table showing an example of

an address assignment to the sixteen display units 80
constituting the display device shown in FIG. 11.

FIG. 13 is an address table showing an example of
an address assignment to the sixteen pixels constituting
the display unit 80G shown in FIG. S.

FIG. 14 is a circuit diagram of a display unit 55
constituting an electric bulletin board with an address

setting function.
FIG. 15 is a signal diagram showing an example of

an address setting signal supplied to the display unit 55
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shown in FIG. 14.
FIG. 16 is a view showing an example of practical

wiring for address setting passage 74 in a display device
constituted of the display units 55 shown in FIG. 14.

FIG. 17 is a view showing another example of
practical wiring for address setting passage 74 in a
display device constituted of the display units 55 shown in

FIG. 14.
FIG. 18 is a circuit diagram of another display

unit 57 constituting an electrical bulletin board with an

additional function of address setting.
FIG. 19 is a circuit diagram showing a structure
that an address setting function 1is added to the circuit

shown in FIG. 9.

Best Mode For Carrying Out The Invention
§0. Conventional Electric Bulletin Board

Preterred erbodiments oF Fhe pr‘e.scr\} lnuefﬂ'uon will be explained
—pased-—on

w“Hﬂ V‘C«{CV‘GV\CC +0 who 5
a&—embeétmeﬁt shown in drawings attached hereté. First,

for comparison of the conventional electric bulletin board
with the present invention, the structure of the conventional,
general electric bulletin board will be explained with
reference to FIG. 1. 1In the conventional electric bulletin
board, respective display elements 10 are provided by light
bulbs. In this example, display elements 10 are arranged
in a 5-by-10 matrix and housed in a device casing 20. A
switchboard 30 is provided for supplying electric power to
these fifty display elements (light bulbs) 10, and control
device 40 is provided for giving commands to the switchboard
30. Two electric power supply lines 31 are wired to each
of the display elements 10 (only a part of the wiring is
shown to simplify the drawing). The control device 40
gives to the switchboard 30 commands as to which display
elements 10 are to be electrically activated, based on
information to be displayed (e.g., letters) on this electric
bulletin board. Based on the commands, the switchboard 30
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supplies electric power to only those of the electric power
supply lines 31 associated with the required display elements
10. Only required display elements 10 are thus 1lit, and
information is displayed by using the respective display
elements 10 as individual pixels.

As described above, such a conventioconal electric
bulletin board, however, has the problem that the wiring is
very complicated. In the example of FIG. 1, two electric
power supply lines are necessary Jor each of the fifty
display elements 10, and therefore totally a hundred electric
power supply lines have to be wired. In practical purposes,
high resoiutions are necessary to display complicated letters
and pictures, which needs more display elements 10 so that
the wiring becomes more complicated.

The present invention 1s to provide a technigal

idea which can avoid such complicated wiring.

§1./ First Embodiment of the Present Invention
FIG. 2 1s a view of a first embodiment in which

the present invention 1is applied to the above-described
electric bulletin board. 1In the electric bulletin board
according to the present embodiment, each display element
(light bulb) 10 is housed in a display unit 50, respectively.
The respective display units 50 are arranged in a 5-by-10
matrix as in the electric bulletin board of FIG. 1 and
housed fixedly in a device casing 100. An electric power
source 60 is provided for generating electric power to be
supplied to the respective display units 50. Electric
power generated by the electric power scurce 60 is supplied
to the respective display units 50 through an electric
power transmission passage 61. Control device 70 is
provided for generating display signals to be supplied to
the respective display units 50, Display signals generated
by the control device 70 are transmitted to the respective
display units 50 through a signal transmission passage 71.
What should be noted here is that the electric
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power transmission passage 61 and the signal transmission
passage 71 are respectively common to the respective display
units 50. In other words, the electric power transmission
passage 61 and the signal transmission passage 71 are
respectively single transmission passages which sequentially
pass to a first display unit 50, a second display unit 590,
a third display unit 50, ..., a forty-ninth display unit 50
and a fiftieth display unit 50. To be more specific, two
lines as the electric power transmission passage 61, and
one line as the signal transmission passage 71, totally
three lines are wired in the device casing 100, and the
wiring is completed. Thus, in ¢comparison with the cenventional
electric bulletin bocard of FIG. 1, the wiring is much
simplified, and furthermore the three wiring can still
accommeodate increased numbers of the display unit 50 for
higher resclutions.

In the above-~described embodiment, the electric
power and the display signals are transmitted through the
electric power transmission passage €1 and the signal
transmission passage 71, which are common to the respective
display units 50. Therefore, in order to make the respective
display units 50 individually operate, components other
than the display elements 10 are necessary in the respective
display units 50. FIG. 3 shows a circuit diagram of a
display unit 50 as an example. A light bulb as a display
element 10 is connected to the electric power transmission
passage 61 which is wired in the device casing. Electric
power is supplied to the light bulb through the electric
power transmission passage 61. One of the terminals of the
light bulb is connected to the electric power transmission
passage 61 through a regulator 51. Supply of the electric
power to the display element 10 can be controlled by the
regulator 51. Specifically the regulator 51 is provided by
a relay and can control on/off of the electric power supply
to the display element 10 (light bulb). 1In the display
unit 50, there are further provided a nonvolatile memory 52
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and a controller 53. Address information assigned for the
display unit 50 has been stored in the nornvolatile memory
52. The controller 53 controls the regulator 51, based on
the address information stored in the nonvolatile memory 52
and the display signals supplied by the control device 70
through the signal transmission passage 71. Electric power
is supplied to the nonvolatile memory 52 and the controller
53 through theée electrie power transmission passage 61, and
voltages necessary for their operations are secured.

Though the circuit diagram for one of the display
units 50 is si. « in FIG. 3, the rest of forty-nine display
units 50 have completely the same structure in hardware as
that of FIG. 3. However, address information stored in the
associated nonvolatile memories of the respective display
units 50 are different from each cother. To facilitate the
explanation of an operation of the display units 50, it is
assumed here that the =x-th display unit 50 has address
information "address X" stored in the associated nonvolatile
memory 52. For example, address information "Address 1" is
stored in the nonvolatile memory 52 in the first display
unit 50, and the address information "Address 50" is stored
in the nonvolatile memory 52 in the fiftieth display unit
50.

Here a display signal to be transmitted through
the signal transmission passage 71 includes address
information indicative of a specific display unit 50 and
data information indicative of a spegific display mode.
For example, a particular display signal such as "address
information: Address 3, data informatiocn: Light on" is
generated in the control device 70 and transmitted to all
of the fifty display units 50 through the signal transmission
passage 71. The controller 53 is programmed to be operative
to control the regulator 51 based on data information of a
display signal only when address information of the display
gsignal agrees with address information stored in the
nonvolatile memory 52 of the display unit 50. This
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arrangement enables the control operation that even when
the above~described particular display signal is transmitted
to all the display units 50, only the controller 53 in the
third display unit 50 controls the regulator 51 to effect
the control operation "Light the bulb" to be conducted,
because only the nonvolatile memory 52 in the third display
unit 50 contains the address information "Address 3".
Although the same display signal has been transmitted to
the rest of forty-nine display units 50, the controllers 53
of the rest do not operate to contrecl the associated
regulators 51. Thus such a control is enabled that only
the display element 10 of the third display unit 50 is 1lit,
The display signal to be transmitted through the
signal transmission passage 71 has a format exemplified in
FIG. 4. The display signal of FIG. 4 is a digital signal
having a binary condition of a high and a low levels. A
period of one c¢ycle shown here includes commands for one
specific display unit 50. An address header X indicates
that address information A will follow thereafter and a
data header Y indicates that data information D will follow
thereafter. A cycle terminator Z is indicative of the end
of one cycle. Though the headers X, Y and the terminator 2
are signals taking a constant high level for a whole period
of time in the present embodiment of FIG. 4, practically it
is preferred that the respective X, ¥, Z are constituted of
specific bit information so that the controllers 53 can
easily recognize the respective headers and the terminator.
In the present embodiment, the address information A is
constituted of 8-bit digital information and indicates
"Addresses 1" to "“Addresses 50", and the data information D
is constituted of 1-bit digital information wherein the
high level "1" indicates the "Light on" display mode and
the low level "0" indicating the "Light off" digplay mode.
When each controller 53 receives the display signal
exemplified in FIG. 4, the controller 53 compares address
information A& of the display signal with address information
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stored in the associated volatile memory 52. When both
address information disagree with each other, the controller
53 does not operate. When both address information agree
with each other, the controller 53 effects the control
operation to the associated regulator 51, based on data
information D of the display signal. That is, when the
data information D is high level "1", the regulator (relay)
51 is controlled to pass electric power to light the
associated display element 10. When the data information D
is low level "0", the regulator 51 is controlled not to
pass electric power to light off the associated display
element 10.

Thus a display mode of a specific display unit 50
can be controlled, based on one cycle of the display
signal. By continuously transmitting f£fifty cycles of the
display signal, commands of required display modes to all
the fifty display units 50 can be controlled. Furthermore,
by keeping the continuous transmission of fifty cycles of
the display signal, display modes of the respective display
units S50 can be transiently changed so that letters and
pictures to be display can be transiently changed.

As described abeove, the respective display units
50 are completely the same in hardware, and can be mass-
produced. When the nonvolatile memories 52 and the controllers
53 are provided by using EEPROMs and CPUs with a clock
generator, it is possible to mass-produce a display unit 50
having a very simple structure, as the nonvolatile memories
52 and the controllers 53 can be fabricated on one chip.
Finally the mass-produced display units 50 are arranged in
the device casing 100, and different address information is
stored in the nonvolatile memories 52 of the respective
display units 50 by using the associated controllers 53.
Thus, the electric bulletin board according to the present
invention can be completed. This fabrication drastically
simplifies the wiring, which facilitates the fabrication

and maintenance.
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§ 2. Second Embodiment of the Present Invention

Next, a second embodiment of the present invention,
in which the present invention is applied to a display
device using light emitting diodes, is explained. FIGs. 5,
6, 7 and 8 are respectively the top view (partially
broken), the left side view, the front view and the bottom
view of an individual display unit 80 used in the second
embodiment. Each display unit 80 includes a main body 81
in a form of a container having a square top surface. A
pixel panel 82 are mounted on the top of a main body 81.
The interior of the main body 81 is divided into totally
sixteen sections of a 4-by-4 arrangement. Dividing lines
corresponding to these secticns are drawn on the pizxel
panel 82. One section corresponds to one pixel. Three
light-emitting di¢des 83R, 83G, 83B are arranged in each
section in the main body 81. When electrically activated,
the three light-emitting diocdes 83R, 83G, 83B present a
first primary color R (red), a second primary color G
{greent) and a third primary color B (blue). The pixel
panel 82 is made of a material (e.g., glass) which transmits
light from the light-emitting diodes 83R, 83G, 83B. When
the display units 80 is seen from the above, specific
colors are observed on respective pixels.

In the above-described first embodiment, one display
unit 50 corresponds to one pixel, and one pixel is provided
by one display element 10 {one light bulk). 1In the second
embodiment, one display unit 80 corresponds to sixteen
pixels, and one pixel is provided by three display elements
(three light-emitting diodes 83R, 83G, 83B).

Another characteristic of the display unit 80 is
that wvarious kinds of electrodes are formed on the sides
thereocf. That is, as shown in the top view of FIG. 5,
eight address electrodes 84A and three data electrodes 84D
are provided on each of the left and right side surfaces.
Two power electrodes 84P are provided on each of the front
and the back surfaces. The arrangement and shapes of these
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electrodes are c¢learly shown in the left side view of FIG.
6 and the front view of FIG, 7. In the top view of FIG. 5,
the eight address electrodes 84A on the left side surface
and the eight address electrodes 84A on the right side
surface are electrically connected with each other inside
the main body 81. Similarly the three data electrodes 84D
on the left side surface and the three data electrodes 84D
on the right side surface are connected with each other
inside the main body 8l1. The two power electrodes 84P on
the front surface and the two power electrodes 84P on the
back surface are also electrically connected to each other
inside the main body 81.

As shown in the bottom view of FIG. 8, a write
enable electrode 84W is further provided on the bottom of
the display unit 80. This write enable electrode 84W is
used for applying a writing voltage which is required to
write digital data to an nonvolatile memory built in the
display unit when address infermation is to be set or
written into the nonvolatile memory. The work for writing
address information is conducted in a manufacturing process
of this display device, and therefore the write enable
electrode 84W is not used in practical use of the device.

FIG. 9 is a wiring diagram inside the display unit
80. As shown in this wiring diagram, two power source
lines 62 connected to the power electrode 84P, eight
address lines 72 connected to the address electrodes 84A,
and three data lines 73 connected to the data electrodes
84D are wired inside the display unit 80. As described
above, the interior of the display unit 80 is divided into
sixteen sections to provide sixteen pixels. Each pixel is
constituted of three light~emitting diodes 83R, 83G, 83B
(in FIG. 9, for convenience, only six light~emitting diodes
belonging to a first pixel and to a second pixel are shown,
but actually each of all the forty-eight (3 x 16 = 48)
light emitting diodes has such wiring). The respective
light-emitting diodes 83R, 83G, 83B are connected to the
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power source lines 62, wherein the respective one terminals
are connected through their associated regulators (relays)
85. Operations of the respective regulators 85 are controlled
by a controller 86. Address information A and data
information D are supplied to the controller 86 respectively
through address lines 72 and data lines 73. Based on
these information supplied and address information stored
in the nonvolatile memory 87, the controller 86 controls
the individual regulators 85. A writing voltage can be
applied to the nonvolatile memory 87 from the write enable
electrode 84W, and required address information can be
stored from the controller 86 into the nonvolatile memory
87. A writing voltage applied to the write enable electrode
84W is lowered by a resistance element 88 and the lowered
voltage 1is to be supplied to a control terminal of the
controller 86. The controller 86 is programmed so as to
execute required writing operation into the nonvolatile
memory 87 when the lowered voltage is supplied to the
control terminal., Electric power is supplied to the
controller 86 and the nonvolatile memory 87 through the
power lines 62, so that a voltage necessary for the
operation can be secured.

FIG. 10 is a partial top view of the display
device wherein a plurality of the above-described display
unit 80 are accommodated in a device casing 200. The
device casing 200 is constituted of a frame 201 and a
bottom plate 202. The frame 201 is a frame in a form of a
kind of an architrave. The bottom plate 202 is fixed to
the bottom surface ¢of the frame 201. As shown in FIG. 10,
the display units 80 are fit in the inside of the frame 201
and supported on the bottom plate 202 with the top surfaces
of the display units 80 being flush with the top surfaces
of the frame 201. FIG. 11 is a general view of the display
device wherein sixteen display units 80 are fit in the
device casing 200 with a 4-by=-4 matrix arrangement. An
electric power source 60 and control device 70 are further
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included, and the display device according to the present
inventien is fabricated. In shert, this wall display
device has such a structure that sixteen tiles (display
units 80) are arranged in an architrave (device casing
200) . In FIG. 11 the electric power source 60 and the
control device 70 are shown in separate blocks, but actually
it is preferred that the electric power source 60 and the
control device 70 are buried in the device casing 200 as an
intggral structure,

As described above with reference to FIG. 5,
sixteen pixels of 4-by-4 are defined on the pixel panel 82
of each display unit 80, and the light-emitting diodes of
three colors 83R, B3G, 83B are buried in respective pixel
positions. Accordingly 256 pixels are defined on a display
screen of the display device of FIG. 11, and the respective
pixels can be illuminated in three primary colors R, G, B.

As seen in FIG. 10, the respective electrodes of
each display unit 80 are physically contact with electrodes
of its adjacent ones at their corresponding positions.
Address electrodes 203A; data electrodes 203D and power
electrodes 203P are provided also inside the frame 201 as
well as on the side surfaces of the display units 80.
These electrodes of the frame 201 are in contact with the
address electrodes 84A, the data electrodes 84D and the
power electrodes 84P of the display units 80 adjacent to
the frame 201. Accordingly, eight address lines 72 and
three data lines 73 are wired through four display units in
one horizontal row in FIG. 10, and two power source lines
62 are wired through four display units 80 in one vertical
column. The address electrodes 203A, the data electrodes
203D and the power electrodes 203P provided at plural
positions of the inside of the frame 201 are associated
with each other so that the address line 72, the data lines
73 and the power source lines 62 become common for the
sixteen display units 80.

Thug, in the second embodiment, the required
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electrodes are provided on the side surfaces of the respective
display units 80, whereby the display units 80 are simply
fit into the casing 200 to inevitably form the required
wiring. This much simplifies the manufacturing process.
For maintenance, the respective display units 80 can be
remcved for operational test. Therefore the maintenance
work becomes very simple.

Then, the operation of this display device will be
explained. 1In the display device according to the present
embodimeht, as shown in FIG. 11, a total of 256 pixels are
provided, and the respective pixels are controlled to emit
three primary colors R, G, B. A display signal generated
by the control device 70 includes address information
indicative of a specific pixel; and data information indicative
of a specific display mode for the specific pixel. For
example, when the control device 70 generates a display
signal "address information: the 123-rd pixel, data
information: R;On, G;O0ff, B;0On" and is supplied to the
respective display units 80 through the address lines 72
and the data lines 73, the light~emitting diodes 83R and
83B of the 123-rd pixel of the 256 pixels are 1lit on, and
the light-emitting diode 83G is not lit on. In the present
embodiment, the light-emitting diodes are controlled so as
to take either of the two states of light on and light off,
but it is possible to supply luminance signals to the
respective light-emitting diodes and control current supply
by the regulators so that the light-emitting diodes emit
light of luminances corresponding to the luminance signals.

In order to carry out the above-described operation,
an 8+bit address is given to each pixel. The upper 4-bit
address is information indicative of a specific display
unit 80, and the lower 4-bit address is information indicative
of a specific pixel belonging to one display unit. An
example of thus defining addresses is shown in FIGs. 12 and
13. FIG. 12 shows an address assignment where 4-bit
addresses (upper 4-~bit addresses) are assigned to the
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respective sixteen display units 80 accommodated in the
casing 200. FIG. 13 shows a an address assignment where
4-bit addresses (lower 4-bit addresses) are assigned to the
sixteen pixels of the respective display units 80. By such
an address assignment, all the 256 pixels of FIG. 11 can be
addressed by 8-bit addresses. For example, the upper left
pixel can be addressed by "00000000", and the upper right
pixel can be addressed by "00110011".

A3 shown in FIG. 9, an nonvolatile memory 87 is
provided in each display unit 80. In this nonvolatile
memory 87 an upper 4-bit address corresponding to a layout
position of the display unit 80 in the casing 200 is
stored. For example, in the nonvolatile memory 87 in the
upper left one of the sixteen display units 80 of FIG. 11,
the 4-bit address "0000" is stored with reference to the
address assignment of FIG. 12. The work for storing the
address is conducted in the manufacturing process of this
display device. In this process, the respective display
units 80 are accessed one by one by a special writing
device, and prescribed address values are stored. To be
specific, when a prescribed write instruction is given to
the writing device, a writing voltage is applied to the
write enable electrode 84W. 1In a case that the nonvolatile
memory 87 is an EEPROM, the writing voltage 1is set a
particular voltage (e.g., 15 V) higher than a normal
operational voltage (e.g., 5 V). The writing voltage
applied to the write enable electrode 84W is lowered by the
resistance element 88 and is supplied to a control terminal
of the controller 86 as a write instruction signal. When
the write instruction signal is supplied to the controller
86, an address value of the upper 4 bits on the address
lines 72 is stored into the memory 87. Thus, when the
writing voltage is applied to the write electrode 84W and,
gsimultaneocusly therewith, a prescribed address value is
given to the upper 4 bits of the address lines 72, the
address value can be stored in the nonvolatile memory 87.
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The process for assembling the display device are
as follows to be more specific. First, the casing 200 and
sixteen display units are prepared. At this stage, all the
display units 80 are completely the same hardware. Then,
by the use of the writing device, address values different
from one another, i.e., "0000" to "1111" are stored
respectively in the sixteen nonveolatile memories 87. Then,
the respective display units 80 are fit into the casing 200
in accordance with the address assignment of FIG. 12. No
complicated writing is necessary, which makes the assembly
very simple.

The controller 86 has a function of writing prescribed
address values in the nonvolatile memories 87, but this
function is an extra function for assisting the assembly of
this display device and is not necessary (in a case that
the controller 86 does not have the function of writing, it
is necessary to provide, in the writing device, means for
executing the direct write in the nonwolatile memories 87).
In a practical use of this device as a display device after
having been assembled, the controller 86 carries out its
intended main function. That is, based on information on
the address lines 72 and the data lines 73, and the 4-bit
addresses stored in the nonvolatile memories 87, the respective
regulators 85 are controlled by the controller 86. This
main function of the controller 86 will be explained
hereunder.

First, the controller 86 divides an 8-bit address
supplied from the eight address lines into an upper 4-bit
address and a lower 4-bit address, and recognizes themn.
Then the controller 86 compares the 4-bit address stored in
the nonveolatile memory 87 with the upper 4-bit address
supplied from the address 1lines 72, and executes the
following processing only when both agree with each other.
That is, a pixel to be accessed is determined, based on the
lower 4-bit address supplied from the address lines 72 and
with reference to the address assignment of FIG. 13. For
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example, when the lower 4-bit address is "0001", as shown
in FIG. .13, the second pixel from the left in the first
row is determined as a pixel to be accessed. Then, based
on 3-bit data supplied from the data lines 73, the three
regulators 85 associated with the pixel to be accessed are
controlled., The three bits of the data supplied from the
data lines 73 correspond to the primary colors R, G, B.
When a bit is "1", the regulator associated with the
primary color corresponding to the bit is energized and is
not energized when the bit is "0".

According to the above-described function of the
controller 86, required digital information is supplied to
the address lines 72 and the data lines 73, whereby the
three light-emitting diodes 83R, 83G, 83B of a specific
pixel in a specific display unit 80 can be freely controlled
to light on/off. To give particular instructions to all
the 256 pixels, 256 display signals each containing 8-bit
address information and 3-bit data information are prepared
and time-divided to be sequentially supplied.

As described above, the respective display units
80 are completely the same hardware, and can be mass-produced.
The controller 86 and the nonvolatile memory 87 are constituted
of a EEPROM and a CPU having clock generator. Therefore,
they can be provided as a single chip device and a
structure thereof can become very simple. The light-emitting
diodes 83R, 83G, 83B can be formed as diffused regions on a
semiconductor substrate, and the regulator 85 can be formed
as transistors con the semiconductor substrate. Thus, all
the elements shown in FIG. 9 are formed on a single
semiconductor wafer by planar process, whereby the display
units 80 can be down-~sized as a whole, and can have a
structure suitable for mass-production. The manufacturing
cost can be drastically reduced.

§ 3. Embodiment having Address Setting Function

In the display device according to the present
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invention, it 1s necessary to provide a memory in each
display unit and to set unique address information of each
display unit in the associated memory. This enables the
display units which are completely the same hardware to
have operations different from each other, based on their
unique address information set in the associated memories.
Here an embodiment having a function which can simplify the
work for writing respective unique address information,
i.e., setting of addresses will be explained.

First, an example of the first embodiment described
in §1 with addition of an address setting function will be
explained. FIG. 14 is a circuit diagram of a display unit
55 constituting an electric bulletin board with an address
setting function., Differences of the display unit 55 from
the display unit 50 of FIG. 3 are that an address setting
passage 74 is provided in addition to the electric power
transmission passage 61 and a signal transmission passage
71, and that a controller 56 is used in place of the
controller 53. The controller 56 has input terminals of
two systems and an output terminal of one system. Display
signals are supplied to a first one of the input terminals
from the signal transmission passage 71, and address setting
signals are supplied to a second one of the input terminals
from the address setting passage 74. Address setting
signals are outputted from the output terminal to the
address setting passage 74.

The operation of the controller 56 at the time
that a display signal is supplied from the signal transmission
passage 71 is completely the same as that of the controller
53 in the first embodiment. That is, when address information
indicative of a specific display unit 55 and data information
indicative of an On/Off state thereof as a display signal
are supplied to the controller 56, the controller 56
operates to give an On/Off instruction to the regulator 51
only when the address information in the transmitted display
signal corresponds to the address information stored in the
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nonvaolatile memory 52.
On the other hand, when an address setting signal

is supplied from the address setting passage 74 to the
controller 56, the controller 56 carries out a writing
procedure to write a specific address value indicated by
the address setting signal. The address setting signal has
a format exemplified in FIG. 15, The address setting
signal shown in FIG. 15 is a digital signal having a binary
state of high and low levels. The address header V
indicates that address information A will follow. The
address terminator W indicates that the address setting
signal ends. 1In the present embodiment the address information
A is digital information of 8 bits and indicates "address
1" to "address 50",

When the controller 56 receives an address setting
signal exemplified in FIG. 15, the controller 56 writes an
address value of the address information A included in the
address setting signal as it is into the nonvolatile memory
52 {(a required writing voltage is simultaneously supplied
in a case that the nonvolatile memory 52 is provided by an
EEPROM) . Subsequently the controller 56 increments the
address value by "1" and outputs the increased address
value to the address setting passage 74 through it's output
terminal. In other words, address information A on the
address setting passage 74 on an input side of a particular
controller 56 differs from that on an output side of the
same particular controller 56 (a larger address value by
"1"* is obtained on the output side). The controller 56 has
such a processing function, whereby address setting can be
efficiently conducted in a plurality of the display units
55. Next this address setting operation will be explained
in detail.

in order to assemble a display device, fifty
display units, one of them being shown in FIG. 14, are
prepared and arranged adjacent to each other in a device
casing 100 in a 5-by-10 matrix as shown in FIG. 16. The
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address setting passage 74 interconnects the respective
fifty display units 55 and the address setting device 90.
That is, the fifty display units 55 are serially connected
to each other by the address setting passage 74, and an
address setting signal a outputted from the address setting
device 90 is transmitted through the first display unit 55,
the second display unit 55, the third display unit 5’5, ...,
the forty-ninth display unit 55 and the fiftieth display
unit 55 and is finally returned to the address setting
device 90. As shown in the circuit diagram of FIG. 14, the
address setting passage 74 is wired so as to essentially
pass through the respective controllers 5€¢, and this is a
difference from the wiring of the signal transmission
passage 71. That is, a display signal is supplied to the
respective controllers 56 by branch lines divided from a
main passage 71, but an address setting signal is transmitted
through a main passage inside the respective controllers
56.

Here considering that the controllers 56 have the
above-described function, it 1s understood that, in the
display device of FIG. 16, by supplying a required address
setting signal a from the address setting device 90, the
address setting can be realized in all the fifty display
units 55 accommodated in the device casing 100. For
example, a signal indicative of "address value 1" is
outputted as an address setting signal a from the address
setting means 90. Then, in the first display unit 55, the
controller 56 writes the "address value 1" in the nonvolatile
memory 52. Subsequently the "address value 1" is increased
to "address value 2" in the controller 56 and this new
address value is outputted to the address setting passage
74. In short, the address setting signal a whic¢h has
indicated "address value 1" at the node immediately before
the first display unit 55 becomes to indicate "address
value 2" at the node immediately after the first display
unit 55. Then the "address value 2" is transmitted to the
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second display unit 55 as a new address setting signal a
and i1s stored in the nonvolatile memory 52 of the second
display unit 55. Thus the address setting signal a is
incremented by "1" every time when it passes through a
display unit 55, so that "“address value i" is stored in a
nonvolatile memory of the i-th display unit 55. When an
"address value 51" is finally back to the address setting
device 90, it can be confirmed that the address setting has
been completed without any trouble.

Thus, when the respective display units 55 shown
in FIG. 14 are arranged to assemble the display device and
the address setting passage 74 is wired as shown in FIG.
16, the address setting in all the display units 55 can be
very efficiently conducted. Though the wiring of only the
address setting passage 74 is illustrated in FIG. 16,
actually the electric power transmission passage 61 and the
signal transmission passage 71 are wired for the respective
display units 55 as shown in the circuit diagram of FIG. 2.
After the address setting is completed, the display device
operates as an electric bulletin board described in §1.

In the circuit diagram of FIG. 16, all the fifty
display units are serially connected to each other by the
address setting passage 74, but it is possible, as shown in
the circuit diagram of FIG. 17, to divide the fifty display
unit 55 in some groups, and the display units 55 are
serially connected to each other in the respective groups.
In the example of FIG. 17, the display units are grouped in
five rows, and ten dismlay units 55 in each group are
serielly connected by an associated address setting passage
74. Five address setting passages 74 are connected to the
address setting device 30, and address setting signals of
different address values from each other are outputted to
the respective address setting passage 74. For example, as
five address setting signals al, a2, a3, a4, a5 in FIG. 17,
"address value 1", “address value 11", “address value 21%,
"address value 31" and "address value 41" are outputted,
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whereby "address values 1" to "address value 50" can be set
in the all of fifty display units 55,

In the above-described example, the signal
transmission passage 71 and the address setting passage 74
are separate from each other to make the address setting
efficient. However, it is practically possible to provide
a common passage which functions as both a signal transmission
passage 71 and an address setting passage 74. A display
unit shown in FIG. 18 is one example which is so constituted
that the signal transmission passage 71 and the address
setting passage 74 are provided by a common transmission
passage 75. In other words, in this display unit 57, the
common transmission passage 75 has both functions of the
signal transmission passage 71 and of the address setting

passage 74. Therefore, both a display signal and an
address setting signal are transmitted through the common
transmission passage 75. The address setting signal is

necessary only for the address setting in a preparatory
step for using this display device, though the display
signal is an operational signal required in an practical
operation of the display device. Accordingly it is not
necessary to simultanecusly use both the signals. Thus it
causes no trouble to use the common transmission passage 75
for transmission of both the display signal and the address
setting signal.

However, as described above, display signals are
supplied to the respective controllers through lines branched
from the main passage, but address setting signals must be
transmitted through the interiors of the respective
controllers. To this end, change-over switches 76 are
provided in the respective display units 57. The common
transmission passage 75 functions as the address setting
passage 74 when the change-over switch 76 is at a contact
P, and functions as the signal transmission passage 71 when
the change-over switch 76 is at a contact Q.

The controller 56 in FIG. 14 has the two input
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terminals, which permits the controller 56 to physically
recognize whether a supplied signal is a display signal or
an address setting signal. Accordingly it is possible to
provide two independent routines of program of a normal
display routine and an address setting routine for the
controller 56 so as to switch the processing. That is, the
controller 56 executes the normal display routine when a
display signal is supplied to, and executes the address
setting routine when an address setting signal is supplied
to. However, the controller 58 shown in FIG. 18 has only
one input terminal, and therefore the controller 58 cannot
physically recognize whether a supplied signal is a display
signal or an address setting signal. Then it is necessary
to supply to the controller 58 information indicating which
of the two routines of the normal display routine and the
address setting routine to be executed. For this purpose,
it is preferable to prepare some means for recognizing a
state of the change-over switch 76 and providing a recognized
signal to the coéntroller 58. Wher the switch 76 is at the
contact P, an instruction to execute the address setting
routine is given to the controller 58, and when the
change-over switch 76 is at the contact @, an instruction
to execute the normal display routine is given to the
controller 58.

Otherwise it is possible to instruct, by means of
software, the controller 58 based on address values transmitted
through the common transmission passage 75 to chose the
normal display routine or the address setting routine. For
example, in the case that fifty display units 57 are
arranged to form an electric bulletin board, address values
of only 1 to 50 are used. Therefore, the controller 58 can
be programmed so as to jump to the address setting routine
only when a special address value, e.g., "address value 99"
is supplied from the common transmission passage 57. 1In
this case, in order to set address values 1 to 50 for the
respective display units, "address value 99" and then
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"address value 1" are supplied to the common transmission
passage 75. Upon receiving the leading "address value 99",
the controller 58 jumps to the address setting routine and
executes the address setting, based on the following address
value.

Since this address setting routine is conducted in
a preparatory step for the display device, the change-over
switch 76 can be sufficiently provided by a jumper line or
a dip switch. Otherwise, the change-over switch 76 1is
provided by a semiconductor switch, such as a transistor,
whereby the change-over switch 76 can be automatically
switched by a control signal from the controller 58. 1In
this case, the change-over switch 76 is norwhally at the
contact Q and is automatically switched to the contact P
only upen receiving a special value, such as "address value
99", Thus the change-over switch 76 can be switched, based
on digital data supplied to the common transmission passage
75, and a change-over can be completed by means of software.

In a case where the change-over is completely
conducted by means of software, it is possible to omit the
change-over switch 76. That is, in the circuit diagram of
FIG. 18, the change-over switch 76 may be replaced merely
by a line always connected to the contact P. In this case,
the transmission passage 75 unavoidably passes through the
interior of the controller 58, but the controller 58 1is
programmed so as to output an inputted address value as it
is during the normal display routine so that display
signals on the transmission passage 75, which are passed
through the interior of the controller 58, are not changed.
This is an operation equivalent to that conducted with the
change-over switch 76 at the contact Q. On the other hand,
the controller 58 is so programmed that in a case where a
special value, such as "address value 99" is supplied, the
address setting routine is conducted only on an address
value supplied next, and the increment is conducted. However,
in the above-desc¢ribed arrangement, there is a risk that a
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delay of the display signal may take place between on the
first display unit and on the last display unit, because
the display signal passes through all the controllers 58
which are serially connected. For the prevention of such a
signal delay, the switching by using the change-over switch

is preferable.
Though the above-described embodiment is basically

the first embodiment described in §1 with the addition of
the address setting function; it is also possible to add
the address setting function to the second embodiment
described in §2. FIG. 19 shows a circuit diagram of an
example of the latter. 1In this example, the address lines
79 are passed through the controller 89. The controller 89
normally executes a processing equivalent to the normal
display processing described in §2. That is, data of 8
bits inputted from an input side of the address lines 79
are outputted as they are to an output side thereof.
Accordingly address values on the address lines 79 do not
change even after passed through the controller 89%. While
the controller 89 executes the address setting procedure
when a voltage is applied through a resistor 88, in other
words, a writing voltage is applied to the write enable
electrode 84W. That is, the controcller 87 stores the 8-bit
data inputted from the input side of the address lines 79
into the nonvolatile memory 87, increases the 8-bit data by
1 and outputs the increased data to the output side of the
address lines 79. Accordingly the address value transmitted
on the address lines 79 is increased by one when passes

through each controller 89,

§4. Other Variations

Thus the present invention has been described by
means of the embodiments shown in the drawings, but the
present invention is not limited to the above-described
embodiments. The present invention covers other embodiments.
Especidlly the display elements are light bulbs in the
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first embodiment and light-emitting dicdes in the second
embodiment, but the display elements according to the basic
idea of the present invention are not limited to such
light-emitting elements., For example, panel-type display
elements including, e.g., cubics each having a plurality of
display faces may be used so as to rotate them by motors to
display specific display faces. In short, the present
invention is applicable to any display device as long as
the display device includes a plurality of display elements
as pixels which can be electrically driven to change a
display mode.

In the above-described embodiments, the nonvolatile
memories are provided by EEPROMs and the controllers are
provided by CPUs. The nonvolatile memories may be any
memories as far as which can retain stored contents even
after the electric power source is shut off. The controllers
may be constituted of wired logic ciréuits or transistor
circuits as long as they have the above~described function.
The nonvolatile memories are not essentially the so-called
semiconductor memories and may be devices, such as DIP
switches, which can mechanically store information.

In the above-described embodiment, the electric
pow2r transmission passage 61 and the signal transmission
passage 71 are provided by respectively independent wiring
lines, but it is possible to provide them by a physically
same wiring line which functions as a multi-transmission
passage to transmit electric power and display signals.
Further, the way for transmitting electric power and display
signals to the respective display units are not limited to
using c¢onductive wiring lines, and it is possible to supply
electric power and display signals by magnetic coupling.
It is also possible to supply display signals to the
respective display units by the use of wireless means or
light (e.g., infrared rays). In a case that light is used,
optical connectors are provided on the side surfaces of the
display units 80 in place of the electrodes 84A, 84D, 84P.
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In the embodiment with the address setting function
described in §3, an address value is increased by 1 by the
controllers 56, 58, 89, but it is possible to decrease an
address value by 1. Unless continuous address setting is
necessary, an increment value or a decrement value is not
essentially "1". 1In short, what is necessary is that an
address value is passed through the controllers to be
renewed, whereby unique addresses are set in the respective
display units.

As described above, according to the present
invention, the display device is constituted of a plurality
of display units, and the respective units have the address
recognizing function, whereby the respective display units
can be wired by a common electric power passage and a
common signal transmission passage. Thus the wiring of the
respective display units is simplified, and the manufacturing

process and maintenance can be facilitated.

Industrial Applicability
The display device according to the present invention
is applicable to electric bulletin boards and large display
devices including a number of rows of light bulbs, light-

emitting diodes or rotary panels.
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-33.
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A dispiay device including an array of display elements to display
information, each of said display elements having a function to electrically change
display modes of a pixel, characterized in that said display device includes:

a plurality of display units, each of said display units including a display
element, a regulator for controlling supply of electric power to the dispiay element,
memory means for storing prescribed address information, and a controller for
controlling the regulator based on the address information stored in the memory
means and a display signal supplied from an outside of the display units;

a device casing for fixedly accommodating said display units with the
display elements arranged adjacent to each other on a display screen;

an electric power source for generating electric power for driving the
display elements;

a control device for generating said display signal indicating a display

mode of the display elements;
electric power transmission means for supplying the electric power

generated by the electric power source to the regulators in the respective display

units accommodated in the device casing; and

signal transmission means for supplying the display signal generated by
the control device to the controllers in the respective display units,

wherein respective unique address information is stored in the respective
memory means of the display units and the display signal contains address
information for indicating a specific display unit and data information for indicating
a specific display mode; and

wherein the controller controls the regulator based on the data information
in the display signal when the address information stored in the memory means

corresponds to the address information contained in the display signal.

2. A display device according to claim 1:
wherein a plurality of display elements are provided in each display unit;
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wherein the address information contained in the display signal inciudes a

first address information indicative of a specific display unit and a second address
information indicative of a specific display element in a display unit; and

wherein the controller controls a regulator for a specific display element

indicated by the second address information based on the data information in the

display signal when the address information stored in the memory means

corresponds to the first address information.

3. A display device according to claim 1 or 2;

wherein each display element includes a first color presenting element for
presenting a first primary color R by energizing, a second color presenting
element for presenting a second primary color G by energizing, and a third color
presenting element for presenting a third primary color B by energizing;

wherein the data information in the display signal includes information
instructing light emitting states of the respective color presenting elements; and

wherein the controller controls the regulator to supply electric power in

accordance with said instructing information.

4. A display device according to any one of claims 1 to 3:

wherein each display unit includes a container;

wherein a display surface is formed by the display element on a top
surface of the container, and electrodes functioning as a part of the electric power
transmission means and the signal fransmission means are formed on side
surfaces of the container; and

wherein a plurality of display units are accommodated in the device casing
so that electrodes formed on the display units are physically in contact with
adjacent ones, transmission lines of the electric power transmission means and

the signal transmission means being constituted by physical contact between the

electrodes.

5. A display device according to any one of claims 1 to 4, the device further

comprising:

MIP C:WINWORDWARIEVGABNODEL24197C DOG
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an address setting line for serially connecting a plurality of controllers in all

the display units or a part of the display units;
wherein the respective controller has a function of address setting in which
when a prescribed address information is supplied to an input side of the address
setting line, the address information is stored in the memory means, and the

address information is renewed and outputted to an output side of the address

setting line.

6. A display device according to claim 5:
wherein a common transmission line which functions as both the signal

transmission means and the address setting line; and

wherein the common transmission line is switched so that when the
common transmission line functions as the signal transmission means, branches
of the common transmission line connect to the respective controllers, and when
the common transmission line functions as the address setting line, the common

transmission line -provides a serial connecting line to serially connect the

respective controllers.

7. A display device substantiaily as herein described with reference to Figs. 2

to 19 of the accompanying drawings.
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ABSTRACT

A display device which includes a simplified wiring
for respective display elements is provided to facilitate
the assembly and maintenance. The display device is
constituted of a large number of display units (50) arranged
in a matrix, each including a display element (10) composed
of a light bulb, a regulator (51) composed of a relay, an
nonvolatile memory (52) composed of an EEPROM, and a
controller (53) composed of a CPU. A common electric power
transmission line (61) and a common signal transmission
line (71) are wired for the plural display units (50). A
display signal including address information and data
information 1is supplied to the signal transmission line
(71) . Each contrecller (53) controls an associated regulator
(51) to light on/off an associated display element {(10),
based on the data information in the display signal only
when the address stored in the nonvolatile memory (52)
agrees with the address information in the display signal.
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