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7) ABSTRACT

A display device is provided which is capable of controlling
luminance of a pixel by a bias voltage of a light emitting
device making up the pixel to change a current that flows
through the light emitting device.

EL (ElectroLuminescent) devices, TFTs, data lines, scan-
ning lines, and variable bias lines are disposed in a matrix
form. A bias voltage control circuit, in response to judging
information fed from a judging circuit, outputs control
information to a variable voltage generating circuit. The
variable voltage generating circuit, in response to the control
information, controls currents that are passed through the
variable bias line to the EL device so that the EL device
emits light at a value of the luminance corresponding to the
fed current.
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ACTIVE-MATRIX TYPE DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an active-matrix
type display device having an active element and more
particularly to the active-matrix type display device having
a self-emissive type device such as an organic EL (Electro-
Luminescent) device.

[0003] The present application claims priority of Japanese
Patent Application No.2000-217907 filed on Jul. 18, 2000,
which is hereby incorporated by reference.

[0004]

[0005] In recent years, portable information terminals
have become widespread rapidly as typified by i-mode
portable cellular phones (i-mode is a trademark of NTT
DOCOMO company) and, as a display device for such the
portable information terminals, a liquid crystal display is
widely used.

[0006] When a back light is incorporated into the liquid
crystal display, luminance on an entire screen is increased,
thus presenting a problem in that the liquid crystal display
consumes much power. To solve this problem, a display into
which an organic EL device is incorporated as the display
device suitably used for portable information terminals
(hereinafter referred to as an organic EL display device) is
disclosed in Nikkei Electronics (March 15 issue, No. 765,
2000, pages 55-62).

[0007] Main contents described in the above literature will
be described below.

[0008] As the display device using an emissive-type dis-
play device which emits light when a current flows, a PDP
(Plasma Display Panel) and/or the EL display device are
known. The EL display device is classified into an inorganic
EL display device and the organic EL display device and is
further classified by its structure into a simple-matrix type
EL device and an active-matrix type EL device.

[0009] FIG. 3 is a schematic conceptual block diagram
showing configurations of the conventional simple-matrix
type organic EL display device. As shown in FIG. 3, the
conventional simple-matrix type organic EL display device
includes an EL device 31, a capacitor 32 connected between
an anode and a cathode of the EL device 31, a data line 33
connected to the anode and a scanning line 34 connected to
the cathode, which are mounted in a matrix form.

[0010] The conventional simple-matrix type organic EL
display device further has a data line driving circuit 35 and
a scanning line driving circuit 36. The data line driving
circuit 35 activates one of the data lines 33 and the scanning
line driving circuit 36 activates one of the scanning lines 34,
thus passing currents through the EL devices 31 each
connecting to the data line 33 and scanning line 34 from the
data line 33 to the scanning line 34 and causing the EL
device 31 to emit light at a value of a luminance corre-
sponding to a value of the current.

[0011] Though structure of the simple-matrix type organic
EL display device is comparatively simple and its manufac-
turing costs can be reduced, it is difficult to increase the
number of pixels and difficult to achieve a high definition

2. Description of the Related Art
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display device. In the simple-matrix type organic EL display
device, since the scanning lines 34 are selected one by one
to cause the pixels to emit light, emissive time of each of the
pixels is 1/the number of scanning lines in one frame period.
To maintain the luminance at a specified level within limited
time, it is necessary to instantly pass a large electric current
through each of the pixels, which presents basic problems in
that the luminance becomes low as accumulated emissive
time is lengthened and a life of emissive material is short-
ened due to flowing of such the large electric current as the
driving current through the simple-matrix type organic EL
display device.

[0012] Next, operations and configurations of the conven-
tional active-matrix type organic EL display device will be
described by referring to FIG. 4. The conventional active-
matrix type organic EL display device includes an EL device
41, a TFT (Thin Film Transistor) 42 connected between an
anode of the EL device 41 and a bias line 47, a TFT 43
connected between a gate of the TFT 42 and a data line 45,
and a capacitor connected between a gate of the TFT 42, and
the bias line 47, which are arranged in a matrix form.

[0013] The conventional active-matrix type organic EL
display device further has a data line driving circuit 48 and
a scanning line driving circuit 49, and bias voltage source
410. When a scanning line 46 is activated by the scanning
line driving circuit 49, a TFT 43 connected to the activated
scanning line 46 is brought into conduction and a current
flows through a data line 45 and through the TFT 43 from
the data line driving circuit 48 to a capacitor 44, causing the
capacitor 44 to be charged.

[0014] When a gate voltage of the TFT 42 becomes higher
than a threshold voltage, the TFT 42 becomes conducting,
causing currents to be fed through the bias line 47 from a
bias voltage source 410 to the El device 41 and causing the
EL device 41 to emit light at a value of the luminance
corresponding to a value of the current.

[0015] As is apparent from the above description, unlike
in a case of the simple-matrix type organic EL display
device, the active-matrix type organic EL display device has
a characteristic that, even if the number of the scanning line
is increased, same emissive time as frame period can be
secured.

[0016] In the comparison of the active-matrix type liquid
crystal display device with the active-matrix type organic EL
display device, though transmittance (that is, it is equivalent
to luminance of the active-matrix type organic EL display
device) of the active-matrix type liquid crystal display
device is proportional to a voltage applied to the liquid
crystal, the luminance of the active-matrix type organic EL
display device is proportional to a current and the voltage
output from the bias voltage source 410 to the bias line 47
is maintained at a specified level.

[0017] Since the organic EL display device is a current-
driven type display device, the TFT adapted to simply
perform ON/OFF operations such as those used in the
active-matrix type liquid crystal display device cannot be
used and the TFT having on-resistance being small enough
to pass sufficient currents is required.

[0018] Such the TFT is difficult to produce using technol-
ogy to manufacture a general amorphous silicon TFT. To
manufacture such the TFT, it is necessary to use a process of
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manufacturing low-temperature polysilicon TFT being used
in some kind of a high definition display device.

[0019] If the low-temperature polysilicon TFT is used, it is
possible to form the TFT and/or driving circuits on a glass
substrate and, when multi-gray shades are generally dis-
played, almost all circuits on a scanning line side and partial
circuits (selection switches) on a data line side are formed on
the glass substrate and complicated circuits used to control
gray shade displaying are implemented by semiconductor
circuits formed on a single crystal substrate.

[0020] To achieve full color displaying, in the active-
matrix type liquid crystal display device, red, green, and
blue color filters are used. In the active-matrix type organic
EL display device, the full color displaying is implemented
by mounting organic EL devices each emitting light in red,
green, or blue. However, this method presents problems in
that a life of the organic EL emitting light in red is shorter
than that of other organic EL emitting light in other colors
and in that the color of the emitted light is not purely red but
is nearly orange. Moreover, there is available another
method in which the red color, green color, and blue color
are mixed to produce white color and pixels each corre-
sponding to each of the red, green, and blue colors are
formed by using color filter as in a case of the liquid crystal
display device.

[0021] However, in the above active-matrix organic EL
display device, though the luminance can be controlled by
the currents that are passed through the organic EL devices
making up each of the pixels, since materials of the organic
EL devices each emitting light in red, green, or blue are
different, it is difficult to control production processes so that
the luminance and life of each of the pixels are made equal.

[0022] Furthermore, when such the organic EL device is
employed as the display device of portable cellular phones,
reduction in power consumption in particular is required.
However, in the conventional active-matrix type organic EL
display device, time during which displayed contents are not
changed exceeds a specified period of time, it is impossible
to decrease the luminance for each of pixels, lines or frames,
or to lower the luminance for the pixels, the lines or the
frames making up an image requiring no more luminous
display, thus making it difficult to greatly lower the power
consumption,

SUMMARY OF THE INVENTION

[0023] In view of the above, it is an object of the present
invention to provide an active-matrix type display device
capable of most suitably correcting for color balance at all
times even when a light emitting device is degraded by
controlling a bias voltage of the light emitting device
making up a pixel and by changing a current flowing through
the light emitting device and by causing emissive efficiency
of the light emitting device to be lowered with increase of
accumulated light emissive time.

[0024] Tt is another object of the present invention to
provide the active-matrix type display device capable of
greatly reducing power consumption by decreasing lumi-
nance, when time during which displayed contents are not
changed exceeds a specified period of time, for each pixel,
each line, or each frame and/or by lowering the luminance
for a pixel, a line, or a frame making up an image requiring
no more luminous display.
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[0025] Tt is still another object of the present invention to
provide the active-matrix type display device capable of
enhancing the luminance of an image to be highlighted for
each line or each frame and of easily identifying the image
that should be highlighted.

[0026] According to a first aspect of the present invention,
there is provided an active-matrix type display device
including:

[0027] light emitting devices;

[0028] scanning lines:

[0029] data lines;

[0030] transistors;

[0031] switches;

[0032] a variable bias voltage generating circuit used

to generate a variable bias voltage; and

[0033] wherein one end of each of said light emitting
devices is connected to a source (or a drain) of a
corresponding transistor and the drain (or the source)
of the transistor is connected to an output terminal of
the variable bias voltage generating circuit and a gate
of the transistor is connected to a corresponding data
line through a corresponding switch; and

[0034] wherein the switch is brought into conduction
by activating a corresponding scanning line and an
image signal is fed through the data line and the
switch to the gate of the transistor and the variable
bias voltage generating circuit controls the variable
bias voltage so that a current flowing through each
light emitting device in response to control informa-
tion becomes a specified value.

[0035] In the foregoing, a preferable mode is one wherein
a capacitor is connected between the gate of the transistor
and either of the source or the drain of the transistor not
being connected to the light emitting device.

[0036] Also, a preferable mode is one wherein the light
emitting device is an EL (Electro-Luminescent) device.

[0037] Also, a preferable mode is one wherein, when the
image signal is not input through the data line for a specified
period of time or more, the variable bias voltage generating
circuit is controlled so that an output voltage is decreased.

[0038] Also, a preferable mode is one wherein, when
importance of the image signal input through the data line is
judged to be low, the variable bias voltage generating circuit
is controlled so that the output voltage is decreased.

[0039] According to a second aspect of the present inven-
tion, there is provided an active-matrix type display device
including:

[0040]

[0041] light emitting devices, scanning lines, data
lines, transistors, and switches, which are arranged in
a matrix form; and

[0042] wherein one end of each light emitting device
is connected to a source (or a drain) of the transistor
and either of the drain or (the drain) of the transistor
being mounted on a first column to Nth (N is an
integer being two or more) column is connected to

a variable bias voltage generating circuit,
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any one of a first output terminal to an Nth output
terminal of the variable bias voltage generating cir-
cuit and a gate of the transistor is connected through
a corresponding switch to a corresponding data line;
and

[0043] wherein the switch is brought into conduction
when a corresponding scanning line is activated and
an image signal is fed through the data line and the
switch to the gate of the transistor and the variable
bias voltage generating circuit independently con-
trols each of variable bias voltages output from the
first output terminal to the Nth output terminal of the
variable bias generating circuit so that a current
flowing through each light emitting device mounted
on each of the columns in response to control infor-
mation becomes a specified value.

[0044] 1In the foregoing, a preferable mode is one wherein
a value of the N is set to 3 and the light emitting device
emitting a first color is disposed in a first column group
made up of 3 m (m=0, 1, 2, . . . )+1 columns, the light
emitting device emitting a second color is disposed in a
second column group made up of 3 m+2 columns and the
light emitting device emitting a third color is disposed in a
third column group made up of 3 (m+1) columns.

[0045] With the above configuration, the time during
which displayed contents are not changed exceeds the
specified time, the luminance is decreased for each of the
pixels, each of the lines or each of the frames and also the
luminance is made low in the pixel, line or frame for which
bright displaying is not required and therefore the power
consumption can be greatly reduced.

[0046] With another configuration, the current that flows
through the EL device making up the pixel of the image
having less importance is made small and therefore the
power consumption can be also lowered greatly.

[0047] With still another configuration, the current that
flows through the EL device in response to highlighting
information is controlled so as to enhance the luminance of
the image that should be highlighted and therefore it is made
easy to identify the image that should be highlighted.

[0048] With still another configuration, the current that
flows through the light emitting device is changed by
controlling the bias voltage of the light emitting device
making up the pixel and therefore, even if emissive effi-
ciency of the light emitting device is decreased with increase
in the accumulated emissive time and even if the light
emitting device is degraded, it is possible to make a most
optimum correction for color balance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] The above and other objects, advantages, and fea-
tures of the present invention will be more apparent from the
following description taken in conjunction with the accom-
panying drawings in which:

[0050] FIG. 1 is a schematic block diagram of a display
device according to a first embodiment of the present
invention;

[0051] FIG. 2 is a schematic block diagram of a display
device according to a second embodiment of the present
invention;
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[0052] FIG. 3 is a schematic block diagram showing
configurations of a conventional simple-matrix type EL
display device; and

[0053] FIG. 4 is a schematic block diagram showing
configurations of a conventional active-matrix type EL dis-
play device.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0054] Best modes of carrying out the present invention
will be described in further detail using various embodi-
ments with reference to the accompanying drawings.

First Embodiment

[0055] FIG. 1 is a schematic block diagram of a display
device according to a first embodiment of the present
invention. In FIG. 1, same reference numbers as those in
FIG. 4 are assigned to corresponding parts having the same
functions as those in FIG. 4. The display device of the
embodiment shown in FIG. 1 includes an EL device 41
having an anode 41A and a cathode 41K biased so as to be
at a specified voltage, a TFT 42 connected between the
anode of the EL device 41 and a variable bias line 11, a TFT
43 connected between a gate of the TFT 42 and a data line
45 and operated as a switch, and a capacitor 44 connected
between the gate of the TFT 42 and the variable bias line 11,
which are arranged in a matrix form.

[0056] The display device of the embodiment is provided
with a data line driving circuit 12 used to drive the data line
45, a scanning line driving circuit 13 used to drive a
scanning line 46, and a variable bias voltage generating
circuit 14 used to drive the variable bias line 11.

[0057] A variable bias common line 11c¢ which is used as
a common line to the variable bias lines 11 is connected to
one output terminal of a variable bias voltage generating
circuit 14,

[0058] Furthermore, the display device of the embodiment
has abias voltage control circuit 15 used to output control
information S4 to the variable bias voltage generating circuit
14 in response to low power consumption mode information
SI output from judging circuit 16 (treated later), importance
judging information S2, and highlighting information S3.

[0059] When the scanning line 46 is activated by the
scanning line driving circuit 13, the TFT 43 being connected
to the activated scanning line 46 is brought into conduction,
causing a current to flow from the data line driving circuit 12
through the TFT 43 to the capacitor 44 and the capacitor 44
to be charged.

[0060] On the other hand, when the scanning line 46 is
inactivated by the scanning line driving circuit 13, the TFT
43 being connected to the inactivated scanning line 46 is
brought into non-conduction and electric charge accumu-
lated in the capacitor 44 is held and a terminal voltage of the
capacitor 44 being connected to the gate of the TFT 42
becomes constant. Then, the gate of the TFT 42 is biased by
the terminal voltage and, when the gate voltage of the TFT
42 becomes higher than the threshold value, the TFT 42 is
brought into conduction, causing a current to be fed from the
variable bias voltage generating circuit 14 to the EL device
41 through the variable bias line 11 and causing the EL
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device 41 to emit light at a value of the luminance corre-
sponding to a value of the current.

[0061] A current Iel that flows into the EL device 41 is
determined by the gate voltage of the TFT 42 and a voltage
between the source and drain of the TFT 42. If multi-gray
shades in displaying are implemented by changing a width
of a pulse applied to the gate of the TFT using technologies
disclosed in Patent Gazette No. 2784615 or Japanese Patent
Application Laid-open No. Hei 11-2318335, the voltage
between the source and drain of the TFT 42 is 0.1 V to 0.2
V and a voltage of the anode 41A of the EL device 41 is a
value obtained by subtracting the voltage (0.1 V to 0.2 V)
between the source and drain of the TFT 42 from a voltage
Vb output from the variable bias voltage generating circuit
14. Therefore, if the gray shade is controlled by a pulse
width modulating method, the current Iel is controlled by
the voltage Vb output from the variable bias voltage gen-
erating circuit 14.

[0062] In other words, in the display device of the present
invention using the pulse width modulating method, the gray
shade corresponding to image signals input through the data
line 45 is controlled by a width of the pulse applied to the
gate of the TFT 42 and the luminance serving as a reference
of the gray shade is controlled by the voltage Vb output from
the variable bias voltage generating circuit 14.

[0063] Tt is required in portable cellular phones in particu-
lar to consume less power. In some portable cellular phones
being equipped with the liquid crystal display device, a back
light comes on when an input button is pressed. That is,
when operations of the portable cellular phone are per-
formed while viewing the liquid crystal display device, the
back light is lit bright and, if a state of no operations
continues for a while, the back light goes OFF. In a trans-
missive-type liquid crystal display device, the liquid crystal
display can be seen in a bright place even if the back light
goes OFF, however, in a dark place, the liquid crystal display
cannot be seen unless the back light is ON. In the liquid
crystal display device being equipped with the back light, to
see a screen of the display device in a dark place, the back
light automatically comes on only if the input button is
pushed, thus presenting no special problems.

[0064] In the portable cellular phone being equipped with
the display device of the present invention, though a time or
clock being minimum necessary information or an antenna
mark indicating a signal receiving state are being displayed
all the time on the screen of the display device, while
operations of the portable cellular phone are not performed,
less currents Iel are fed to pixels of the EL device 41 making
up the screen on which such the time, clock, antenna mark
or the like are not displayed to the power consumption.

[0065] As is apparent from the above description, in the
liquid crystal display device, reduction in power consump-
tion is achieved by turning ON and OFF the back light to
calibrate the luminance of the entire screen, however, in the
display device of the present invention, the power consump-
tion can be reduced more, when compared with the case of
the liquid crystal display device, by controlling currents
flowing through the El device 41 for each of the EL devices
41 making up the pixel, for each of the lines and frames
making up the screen in order to pass the current that can
respond to the required luminance, that is, to an amount of
light to be emitted.

Jan. 23, 2003

[0066] Next, operations of the display device of the
present invention will be described by referring to FIG. 1.

[0067] A judging circuit 16 is adapted to calculate time
that has elapsed since the input button (not shown) had been
pushed and, if the time elapsed following the pushing of the
input button exceeds set time, the low power consumption
mode information S1 is output to the bias voltage control
circuit 15.

[0068] The bias voltage control circuit 15, when receiving
the low power consumption mode information S1, decreases
the voltage Vb output from the variable bias voltage gen-
erating circuit 14 and makes smaller the current Iel that
flows through the EL device 41.

[0069] This calibrates, when the time elapsed following
the pushing of the input button becomes longer than the set
time, the luminance for each of the pixels is calibrated and
control is made so as to decrease the luminance of the pixel
for which bright displaying is not required.

[0070] Since a static image such as wallpaper on the
screen is not of essential importance, it is not necessary to
enhance the luminance of the pixels making up the static
image.

[0071] That is, in FIG. 1, the judging circuit 16 receives
one screen of image data and judges importance of the image
data for each of the pixels. It outputs importance judging
information S2 being a result of a judgment to the bias
voltage control circuit 13.

[0072] For example, the image data making up a ground
image 1s judged to be of less importance and the importance
judging information S2 informing less importance is output
from the judging circuit 16.

[0073] The bias voltage control circuit 15, when receiving
the importance judging information S2, decreases the volt-
age Vb output from the variable bias voltage generating
circuit 14 and makes smaller the current Iel that flows
through the EL device 41. Thus, the luminance for each of
the pixels can be calibrated by controlling the current Iel
that flows through the EL device in response to the impor-
tance judging information S2.

[0074] Therefore, since the current that flows through the
EL device 41 making up the image having less importance
is made small, power consumption in the display device of
the present invention can be greatly lowered.

[0075] 1In the above example, the method for lowering the
power consumption by decreasing the luminance of the
image data having low priority in displaying is described. In
contrast, in the case of the image having high priority in
displaying such as images informing emergency informa-
tion, the display can be highlighted by enhancing the lumi-
nance of the image data making up the image with high
priority. That is, the bias voltage control circuit 15, when
receiving highlighting information S3 from the judging
circuit 16, boosts the voltage Vb output from the variable
bias voltage generating circuit 14 and increases the current
Ie1 that flows through the EL device 41. Thus, the luminance
of the image that should be highlighted is enhanced for each
of the pixels, each of the lines making up the image or each
of the frames by controlling the current Iel that flows
through the EL device 41 based on the highlighting infor-
mation S3, enabling the image to be identified as the
highlighted image.
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Second Embodiment

[0076] FIG. 2 is a schematic block diagram of a display
device according to a second embodiment of the present
invention. In FIG. 2, same reference numbers as those in
FIG. 1 are assigned to corresponding parts having the same
functions as those in FIG. 1. In FIG. 1, a variable bias
common line 11¢ which is used as a common line to the
variable bias lines 11 making up the display device is
connected to one output terminal of a variable bias voltage
generating circuit 14, however, in FIG. 2, each of a plurality
of variable bias lines 21, 22, 23 to 2N making up the display
device is connected to each of different output terminals of
variable bias voltage generating circuit 210.

[0077] By configuring as above, currents that flow through
an EL device 41 can be simultaneously and independently
controlled for one column of the EL devices 41 and, as a
result, luminance of one column of the EL devices 41 can be
calibrated simultancously and independently.

[0078] Forexample, when the display device is configured
so that the EL device 41 emitting light in red (R) is disposed
in the leftmost column, the EL device 41 emitting light in
green (G) is disposed adjacent to the EL device 41 (R) on the
right side and the EL device 41 emitting light in blue (B) is
disposed adjacent to the EL device 41 (G) further on the
right side and that these columns of the EL devices 41 are
repeatedly mounted in the same manner as above, even if
emissive efficiency of the EL device 41 emitting light in red,
green, or blue is made lower with increase in accumulated
emissive time and even if the El devices 41 are degraded, the
luminance of the EL devices 41 emitting light in red, green,
or blue can be independently controlled, thus enabling most
optimum correction to be made for color balance.

[0079] As described above, by controlling voltage Vb
output from the variable bias voltage generating circuit 14,
luminance can be calibrated for each of pixels, however, it
can be controlled for each of lines or frames. In this case, the
luminance can be calibrated for each of the lines or frames
by controlling the voltage Vb output from the variable bias
voltage generating circuit 14 for each of the lines or each of
the frames.

[0080] It is apparent that the present invention is not
limited to the above embodiments but may be changed and
modified without departing from the scope and spirit of the
invention. For example, in the above embodiments, each of
the judging circuit, variable bias voltage generating circuit,
and bias voltage control circuit is mounted to be operated
independently, however, these circuits may be incorporated
into one circuit block and also only the variable bias voltage
generating circuit and bias voltage control circuit maybe
incorporated into one circuit block. That is, these circuits
may be combined in various ways. Moreover, functions of
the variable bias voltage generating circuit 14 and bias
voltage control circuit may be implemented by using pro-
grams or they may be configured so as to take out results of
operations of these circuits as voltages using a D/A (Digital
to Analog) converter.

[0081] Inthe above embodiments, the EL device is used as
the light emitting device, however, light emitting devices
other than the EL device may be employed in the display
device of the present invention.

[0082] Furthermore, in FIG. 2, either of the source or the
drain of the TFT 42 mounted on the same column is
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connected to the common varlable bias line 21, however, the
method of connecting the TFT to the variable bias line 21
may be changed, that is, either of the source or the drain of
the TFT 42 mounted on the same row may be connected to
the common variable bias line 21.

What is claimed is:
1. An active-matrix type display device comprising:

light emitting devices;
scanning lines:
data lines;
transistors;
switches;

a variable bias voltage generating circuit used to gen-
erate a variable bias voltage; and

wherein one end of each of said light emitting devices
is connected to a source (or a drain) of a correspond-
ing transistor and said drain (or said source) of said
transistor is connected to an output terminal of said
variable bias voltage generating circuit and a gate of
said transistor is connected to a corresponding data
line through a corresponding switch; and

wherein said switch is brought into conduction by
activating a corresponding scanning line and an
image signal is fed through said data line and said
switch to said gate of said transistor and said variable
bias voltage generating circuit controls said variable
bias voltage so that a current flowing through said
each light emitting device in response to control
information becomes a specified value.

2. The active-matrix type display device according to
claim 1, wherein a capacitor is connected between said gate
of said transistor and either of said source or said drain of
said transistor not being connected to said light emitting
device.

3. The active-matrix type display device according to
claim 1, wherein said light emitting device is an electro-
luminescent device.

4. The active-matrix type display device according to
claim 1, wherein, when said image signal is not input
through said data line for a specified period of time or more,
said an said output voltage is decreased.

5. The active-matrix type display device according to
claim 1, wherein, when importance of said image signal
input through said data line is judged to be low, said variable
bias voltage generating circuit is controlled so that an output
voltage is decreased.

6. An active-matrix type display device comprising:

a variable bias voltage generating circuit;

light emitting devices, scanning lines, data lines, transis-
tors, and switches, which are arranged in 2 matrix form;
and

wherein one end of each of said light emitting devices is
connected to a source (or a drain) of a corresponding
transistor and either of said source or said drain of said
transistor being mounted on a first column to Nth (N is
an integer being two or more) column is connected to
any one of a first output terminal to an Nth output
terminal of said variable bias voltage generating circuit
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and a gate of said transistor is connected through a
corresponding switch to a corresponding data line; and

wherein said switch is brought into conduction when a
corresponding scanning line is activated and an image
signal is fed through said data line and said switch to
said gate of said transistor and said variable bias
voltage generating circuit independently controls each
of variable bias voltages output from said first output
terminal to said Nth output terminal of said variable
bias generating circuit so that a current flowing through
said each light emitting device mounted on each of said
columns in response to control information becomes a
specified value.

7. The active-matrix type display device according to
claim 6, wherein a value of said N is set to 3 and said light
emitting device emitting a first color is disposed in a first
column group made up of 3 m (m=0, 1, 2, . . . )+1 columms,
said light emitting device emitting a second color is disposed
in a second column group made up of 3 m+2 columns and
said light emitting device emitting a third color is disposed
in a third column group made up of 3 (m+1) columns.
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8. The active-matrix type display device according to
claim 6, wherein a capacitor is connected between said gate
of said transistor and either of said source or said drain of
said transistor not being connected to said light emitting
device.

9. The active-matrix type display device according to
claim 6, wherein said light emitting device is an electro-
luminescent device.

10. The active-matrix type display device according to
claim 6, wherein, when said image signal is not input
through said data line for a specified period of time or more,
said an said output voltage is decreased.

11. The active-matrix type display device according to
claim 6, wherein, when importance of said image signal
input through said data line is judged to be low, said variable
bias voltage generating circuit is controlled so that an output
voltage is decreased.
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