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An organic electroluminescence display device is provided in
which circuit components can be installed at a high density
and which can reduce power consumption. The organic elec-
troluminescence display device of the present invention com-
prises a display part including a first display area including a
plurality of first pixels and a second display area including a
plurality of second pixels, and a switch unit formed from a
plurality of transistors and switching between display in the
first display area and display in the second display area. The
switch unit does not drive the plurality of second pixels during
a frame time period for driving the plurality of first pixels in
the display part and drives the plurality of second pixels
during a vertical retrace time period in which the plurality of
first pixels are not driven in the display part.
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Fig. 2
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Fig. 3
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Fig. 5
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Fig. 6
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Fig. 7
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ORGANIC ELECTROLUMINESCENCE
DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efitof priority from the prior Japanese Patent Application No.
2012-261951, filed on 30 Nov. 2012, the entire contents of
which are incorporated herein by reference.

FIELD

[0002] The present invention is related to an organic elec-
troluminescence display device.

BACKGROUND

[0003] In recent years, the development of organic elec-
troluminescence display devices which use organic electrolu-
minescence materials in light emitting elements (organic
electroluminescence devices) of a display part has become
particularly active. Unlike liquid crystal display devices and
the like, organic electroluminescence display devices realize
a display by making organic electroluminescence material
emit light and are thus known as self-luminous type display
devices which can be used in mobile terminal devices such as
smartphones for example.

[0004] Inaddition to the main image display area in mobile
terminal devices such as smartphones, various components
such as microphones, a camera, light modulation sensors or
proximity sensors and the like are being installed with
increase in functionality of such devices. While there is
demand for an expansion of the main image display area,
there is also demand for a decrease in edge periphery regions
except the main image display area and high density of com-
ponents to be installed.

[0005] In mobile terminal devices such as smartphones, a
configuration is known which flashes an icon section which
notifies a user of a received email or which functions as a
touch button by using LEDs as shown in FIG. 1 (a) for
example. In this case, as is shown in FIG. 1(), apart from a
data signal for displaying a main image output from a CPU to
an OLED control IC, a signal for driving the LEDs of the icon
section is output from the CPU to an LED control IC via a
serial interface, and since the LED control IC is required to be
installed in addition to the OLED control IC, high density is
obstructed.

[0006] As is shown in FIG. 2 (a), there are configurations
for expanding display areas using organic electrolumines-
cence devices, not only a main display area but also as far as
an icon section in order to achieve high density when install-
ing circuit components in a mobile terminal device such as a
smartphone. In this case, as is shown in FIG. 2 (), an icon
section signal together with a data signal is output to the
OLED control IC via the serial interface. However, the load
on a signal line is increased, the driving frequency increases
and power consumption is increased due to the need to
increase the number of signal lines for transmitting data.

[0007] The present invention is arrived at in view of the
problems described above and aims to provide an organic
electroluminescence display device which can be installed
with circuit compornents at a high density and can reduce
power consumption.
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SUMMARY

[0008] According to one embodiment of the present inven-
tion, an organic electroluminescence display device is pro-
vided. The organic electroluminescence display device com-
prises a display part including a first display area including a
plurality of first pixels, and a second display area including a
plurality of second pixels, a switch unit formed from a plu-
rality of transistors, the switch unit switching between a dis-
play in the first display area and a display in the second
display area, a gate drive circuit outputting a gate signal for
driving the plurality of first pixels and a switch signal for
switching the switch unit ON and OFF, a plurality of gate
lines connecting the gate drive circuit and the plurality of first
pixels and transmitting the gate signals, a switch control
signal line connecting the gate drive circuit and the switch
unit and transmitting the switching signal to the switch unit, a
source drive circuit providing a drive voltage corresponding
to a luminance of the plurality of first pixels and a predeter-
mined voltage for driving the plurality of second pixels, and a
plurality of data lines connecting the source drive circuit with
the plurality of first pixels and the plurality of second pixels,
and transmitting the drive voltage to the plurality of first
pixels and the predetermined voltage to the plurality of sec-
ond pixels, wherein the switch unit does not drive the plurality
of second pixels during a frame time period for driving the
plurality of first pixels in the display part and drives the
plurality of second pixels during a vertical retrace time period
in which the plurality of first pixels are not driven in the
display part.

[0009] Each of the plurality of first pixels and the plurality
of second pixels may include an organic electroluminescence
device.

[0010] A predetermined data line among the plurality of
data lines may be commonly connected with the plurality of
first pixels and the plurality of second pixels via the switch
unit.

[0011] The switch unit may be arranged between the first
display area and the second display area, each gate of the
plurality of transistors of the switch unit may be commonly
connected to the switch control signal line, each drain of the
plurality of transistors of the switch unit may be connected to
a data line connected to a first pixel arranged at a position
corresponding to the second display area in the first display
area, and each source of the plurality of transistors of the
switch unit may be connected to a data line connected to a
corresponding second pixel in the second display area.
[0012] The organic electroluminescence display device
may comprise a CPU being externally supplied with image
data and a plurality of control signals for outputting the image
data and processing the supplied image data and the plurality
of control signals, a timing signal generation circuit receiving
the image data and the plurality of control signals supplied
from the CPU and generating an image data signal, a vertical
synchronizing signal, a gate clock signal and a gate start
signal in response to the image data and the plurality of
control signals, and a drive voltage generation circuit genet-
ating a reference signal according to a display gradation. The
gate drive circuit may output the gate signal in response to the
gate clock signal and the gate start signal. The source drive
circuit may select a reference voltage supplied from the drive
voltage generation circuit based on the image data signal
supplied from the timing signal generation circuit, and output
the selected reference voltage in response to the gate signal to
the plurality of data lines as a drive voltage. In addition, the



US 2014/0152707 Al

CPU may generate a control signal for driving the plurality of
second pixels. Also, the organic electroluminescence display
device may comprise a lamp control circuit outputting an
output control signal for outputting the predetermined volt-
age for driving the plurality of second pixels to the source
drive circuit according to a level of a control signal for driving
the plurality of second pixels supplied from the CPU. The
timing signal generation circuit, the drive voltage generation
circuit and the lamp control circuit may be installed on a
driver IC.

[0013] The gate drive circuit may include a shift register
unit including a plurality of shift registers, and a set/reset
circuit. The shift register unit may output the gate signal in
sequence in the frame time period in response to the gate start
signal. The set/reset circuit may output the switch signal in the
vertical retrace time period.

[0014] According to the present invention it is possible to
provide an organic electroluminescence display device which
can be installed with circuit components at a high density and
can reduce power consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 (a) is a schematic diagram showing a con-
ventional mobile terminal device;

[0016] FIG. 1 (b) is a diagram for explaining a driving
method of the mobile terminal device shown in FIG. 1 (a);
[0017] FIG. 2 (a) is a schematic diagram showing a con-
ventional mobile terminal device;

[0018] FIG. 2 (b) is a diagram for explaining a driving
method of the mobile terminal device shown in FIG. 2 (a);
[0019] FIG. 3 is a schematic diagram of an organic elec-
troluminescence display device related to one embodiment of
the present invention;

[0020] FIG. 4 is a schematic diagram showing the internal
structure of the organic electroluminescence display device
shown in FIG. 3;

[0021] FIG. 5 s an equivalent circuit diagram showing an
example of the structure of a pixel PX arranged in a first
display area of the organic electroluminescence display
device shown in FIG. 3;

[0022] FIG. 6 is an equivalent circuit diagram showing an
example of the structure of a pixel PXa arranged in a second
display area of the organic electroluminescence display
device shown in FIG. 3;

[0023] FIG.7isablock diagram showing an example of the
structure of a driver IC in the organic electroluminescence
display device shown in FIG. 3;

[0024] FIG. 81sablock diagram showing an example of the
structure of a gate driving unit in the organic electrolumines-
cence display device shown in FIG. 3;

[0025] FIG. 9 is a timing diagram of each signal output
from a gate driving unit and a source driving circuit in the
organic electroluminescence display device shown in FIG. 3;
and

[0026] FIG.101is aschematic of an organic electrolumines-
cence display device related to another embodiment of the
present invention.

DESCRIPTION OF THE EMBODIMENTS

[0027] The organic electroluminescence display devices
related to the embodiments of the present invention are
explained in detail below while referring to drawings. The
embodiments shown below are examples of the present
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invention and the present invention is not limited by these
embodiments. Furthermore, although the organic electrolu-
minescence display device is explained using a smartphone as
an example in the embodiments herein, the organic electrolu-
minescence display device of the present invention is not
limited to a smartphone.

[0028] FIG. 3 is a schematic diagram of an organic elec-
troluminescence display device 300 related to one embodi-
ment of the present invention. The organic electrolumines-
cence display device 300 includes a display part 302, the
display part 302 includes a first display area 304 which dis-
plays a main image and second display areas 306a, 3064,
306¢ which notify a user of a received mail or call and display
icons which function as touch buttons. Here, although three
second display areas 3064, 3065, 306¢ are shown, the number
of second display areas is not limited to three.

[0029] FIG. 4 is a schematic diagram of the internal struc-
ture of the organic electroluminescence display device 300 of
the present invention. The organic electroluminescence dis-
play device 300 includes a CPU 401, a driver IC 403, a gate
drive circuit 405, gate lines GL1~GLn, data lines DL.1~DLm,
a switch control signal line SWCL, a power supply unit (not
shown in the diagram), a power supply line VDD (not shown
in the diagram) connected to the power supply unit, and a
switching unit 407. A plurality of first pixels PX for image
display are arranged in a matrix at a position at which the gate
lines GL.1~GLn and the data lines DL.1~DLm intersect in the
firstdisplay area, and a plurality of second pixels PXa for icon
display are arranged in each second display area 306a~306¢.
The switching unit 407 is arranged between the first display
area 304 and the second display areas 306a~306c. Among the
data lines DL1~DLm, data lines connected to first pixels PX
arranged at positions corresponding to the second display
areas 306a~306¢ in the first display area 304 are commonly
connected to corresponding second pixels PXa in the second
display areas 306a~306¢ via the switching unit 407 respec-
tively. The switching unit 407 includes a plurality of switch-
ing transistors and each gate of the plurality of transistors is
commonly connected to the switching control signal line
SWL. Each drain of the plurality of switching transistors is
connected to a data line connected to a first pixel arranged at
a position corresponding to the second display areas
306a~306¢ in the first display area 304, and each source of the
plurality of switching transistors is connected to the data line
connected to a corresponding second pixel PXa in the second
display areas 306a~306¢. As shown in FIG. 4, the gate lines
GL1~GLn may each include the three gate signal lines, for
example, the gate line GL1 may include the gate signal lines
gla~glc and the gate line GLn may include the gate signal
lines gna~gnc. The number of gate signal lines includes in a
gate line is not limited and may be appropriately modified
according to the structure of the first pixel PX. The first pixel
PX includes drive transistors and capacitors for controlling
the luminance of each pixel PX according to the driving
voltage Data supplied from the data lines DL1~DLm.
Although not shown in the diagram, the organic electrolumi-
nescence display device 300 may also include a touch sensor
according to necessity.

[0030] FIG. 5 shows an example of the structure of the first
pixel PX arranged at a position at which a gate line GLn and
data line DLm intersect in the first display area 304. The first
pixel PX includes four drive transistors TR1~TR4, two
capacitors C1, C2 and an organic electroluminescence device
OLED. The source of the drive transistor TR1 is connected to



US 2014/0152707 Al

the data line DLm, the drain of the drive transistor TR1 is
connected to the capacitor C1 and the gate of the drive tran-
sistor TR1 is connected to a gate signal line gna. The capacitor
C1 is arranged between the drain of the drive transistor TR1
and a first node N1. The capacitor C2 is arranged between a
power supply line VDD and the first node N1. The source of
the drive transistor TR2 is connected to the power supply line
VDD, the drain of the drive transistor TR2 is connected to a
second node N2 and the gate is connected to the first node N1.
The source of the drive transistor TR3 is connected to the first
node N1, the drain of the drive transistor TR3 is connected to
the second node N2 and the gate is connected to a gate signal
line gnb. The source of the drive transistor TR4 is connected
to the second node N2, the drain of the drive transistor TR4 is
connected to the anode side of the organic electrolumines-
cence device OLED and the gate of the drive transistor TR4 is
connected to a gate signal line gnc. The anode of the organic
electroluminescence device OLED is connected to the drain
of the drive transistor TR4 and the cathode of the organic
electroluminescence device OLED is connected to ground.
Furthermore, the structure of the first pixel PX shown in FIG.
5 is an example and not limited to this structure.

[0031] FIG. 6 shows anexample of the structure ofa second
pixel PXa arranged in the second display areas 306a, 306,
306¢. The second pixel PXaincludes a drive transistor TRS, a
capacitor C3 and an organic electroluminescence device
OLED. The capacitor C3 is arranged between a data line DL
and the gate of the drive transistor TR5. The source of the
drive transistor TRS is connected to a power supply line VDD,
the drain of the drive transistor TR5 is connected to the anode
side of the organic electroluminescence device OLED and the
gate of the drive transistor TR5 is connected to the condenser
C3. The anode of the organic electroluminescence device
OLED is connected to the drain of the drive transistor TRS
and the cathode of the organic electroluminescence device
OLED is connected to ground. Furthermore, the structure of
the second pixel PXa shown in FIG. 6 is an example and not
limited to this structure.

[0032] FIG. 71is a block diagram which shows an example
of the structure of a driver IC 403 of the organic electrolumi-
nescence display device 300. The driver IC 403 includes a
mobile industry processor interface/display serial interface
(MIPI/DSI) 701, a serial interface 702, a timing generation
circuit 703, a drive voltage generation circuit 705, a source
drive circuit 707, a lamp control circuit 708 and a gate control
circuit 709.

[0033] Referring to FIG. 7, image data and a plurality of
control signals for outputting image data are externally input
to CPU 401, and various processes such as synthesis, expan-
sion, reduction and data conversion of the image data are
performed in CPU 401. The image data converted for display
is output to the timing signal generation circuit 703 via the
MIPI/DSI 701 of the driver IC 403. In addition, register data
required for power supply control and display control is out-
put to the timing signal generation circuit 703 from the CPU
401 via the serial interface 702. The timing signal generation
circuit 703 receives the register data and outputs a signal for
controlling a drive voltage in response to the register data to
the drive voltage generation circuit 705. Also, the timing
signal generation circuit 703 receives image data, generates
image data signal R, G, B based on the Image data and output
the image data signal R, G, B to the source drive circuit 707.
In addition, the timing signal generation circuit 703 receives
a plurality of control signals for outputting image data and
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generates a control signal such as a vertical synchronizing
signal Vsync, gate clock signal and gate start signal in
response to the plurality of control signals. The vertical syn-
chronizing signal Vsync, gate clock signal and gate start
signal are output to the gate drive circuit 405 from the timing
signal generation circuit 703 via the gate control circuit 709.
The drive voltage generation circuit 705 generates a power
supply voltage required for gate driving or source driving and
outputs the power supply voltage to the source drive circuit
707 and gate control circuit 709. Also, the drive voltage
generation circuit 705 generates a reference voltage corre-
sponding to a display gradation and outputs the reference
voltage to the source drive circuit 707. The source drive
circuit 707 selects a reference voltage corresponding to the
image datasignals R, G, B, and outputs the selected reference
voltage to each data line DL.1~DLm as a drive voltage Data in
response to a gate signal described below. In addition,
although not shown in the diagram, the timing signal genera-
tion circuit 703 outputs a timing signal for controlling the
output of a power supply voltage to a power supply part.

[0034] In the case where email is received or in the case
where one of the second display areas 306a~306¢ as touch
buttons is touched by a user, a binary signal of high level or
low level which signifies whether email has been received or
the presence of a user’s touch is output from the CPU 401 via
the serial interface 702 and provided to the lamp control
circuit 708. The lamp control circuit 708 includes a register.
The lamp control circuit 708 outputs a control signal for
outputting a certain voltage for driving second pixels PXa of
the second display areas 306a~306c¢ to the source drive circuit
707 in response to the level of the binary signal received via
the serial interface 702. The source drive circuit 707 outputs
the certain voltage to datalines connected to the second pixels
PXa of the second display area 306a~306¢ among the data
lines DL1~DLm.

[0035] Here, a structure in which the mobile industry pro-
cessor interface/display serial interface (MIPI/DSI) 701, the
serial interface 702, the timing generation circuit 703, the
drive voltage generation circuit 705, the source drive circuit
707, the lamp control circuit 708 and the gate control circuit
709 are installed in the driver IC 403 is explained. However,
the organic electroluminescence display device 300 of the
present invention is not limited to this structure and each
interface or circuit may be separately installed.

[0036] FIG. 8 is schematic diagram which shows an
example of the structure of the gate drive circuit 405 of the
organic electroluminescence display device 300. The gate
drive circuit 405 includes a shift register part 801 and a
set/reset circuit 803. The shift register part 801 includes a
plurality of shift registers S/R1~S/Rn+j (here, ] is an integer
of 2 or more). A gate clock signal is input to a clock terminal
ck of each shift register S/R1~S/Rn+j. A gate start pulse is
input to an input terminal i of the first stage shift register S/R1.
The shift register S/R1 outputs a gate signal Gatel from an
output terminal o to the gate line GL1 in synchronization with
the gate clock signal. The gate signal Gatel output from the
output terminal o of the shift register S/R1 is input to an input
terminal 1 of the second stage shift register S/R2. When the
shift register S/R2 receives an input of the gate signal Gatel,
the shift register S/R2 outputs a gate signal Gate2 from an
output terminal o to the gate line GL.2 in synchronization with
the gate clock signal. Similarly, in the third stage shift register
S/R3 to the n-th stage shift register S/Rn, each input terminal
1 of the third stage shift register S/R3 to the n-th stage shift
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register S/Rn respectively receives an input of the gate signal
Gate2~Gaten-1 output from the previous stage. The third
stage shift register S/R3 to the n-th stage shift register S/Rn
output gate signal Gate3~Gaten from their output terminal o
to the gate lines GL.3~GLn respectively in synchronization
with the gate clock signal.

[0037] Theoutput Gaten of the n stage shift register S/Rn is
input to an input terminal of the n+1-th stage shift register
S/Rn+1. The shift register S/Rn+1 receives an input of Gaten
and outputs a signal Gaten+1 from an output terminal o of the
shift register S/Rn+1 in synchronization with the gate clock
signal. The output Gaten+1 from the shift register S/Rn+1 is
input to an input terminal i of a subsequent stage shift register
to the shift register S/Rn+1 and to a set terminal S of the
set/reset circuit 803. The set/reset circuit 803 outputs a switch
signal SWa for the second display area to the switch control
signal line SWCL in synchronization with the gate clock
signal. The set/reset circuit 803 receives an input of Gaten+1
to the set terminal S and outputs a high level switch signal
SWa from an output terminal Q in response to the input of
Gaten+1. The switch signal SWa is maintained at a high level
until the signal Gaten+j output from an output terminal o of
the last stage shift register S/Rn+ is input to a reset terminal
R of'the set/reset circuit 803. When the signal Gaten+j output
from the shift register S/Rn+j is input to the reset terminal R
of the set/reset circuit 803, the switch signal SWa output from
the output terminal Q is returned to a low level.

[0038] Here, apredetermined number of shift registers may
be arranged between the n+1-th stage shift register S/Rn+1
and the last stage shift register S/Rn+j. In the shift registers
S/Rn+1~S/Rn+j, a signal output from the former stage shift
register output terminal o is input to the input terminal of the
subsequent stage shift register. However, as described above,
the output signal Gaten+1 output from the n+1-th stage shift
register S/Rn+1 is also input to the set terminal S of the
set/reset circuit 703, and the output signal Gaten+j of the last
stage shift register S/Rn+j is input to the reset terminal R of
the set/reset circuit 803. By appropriately adjusting the num-
ber of shift registers arranged between the n+1-th stage shift
register S/Rn+1 and the last stage shift register S/Rn+j, it is
possible to adjust the high level period of the switch signal
SWa output from the set/reset circuit 703.

[0039] FIG.9is a diagram which shows the timing of each
signal output from the gate drive circuit 405 and the source
drive circuit 707. Referring to FIG. 9, in one frame time
period, gate signals Gatel~Gaten are sequentially output
from the gate drive circuit 405 to the gate lines GL1~GLn in
synchronization with the gate clock signal. The drive transis-
tors TR1~TR4 of the first pixel PX arranged in the first
display region 304 are driven in sequence for each row in
response the gate signals Gatel~Gaten, and drive voltage
Data corresponding to each luminance of the first pixel PX is
applied to corresponding pixel PX for each row from the
source drive circuit 707 via the data lines DL1~DLn. A cur-
rent depending on the drive voltage Data respectively applied
to each first pixel PX flows to the organic electrolumines-
cence device OLED of a first pixel PX and the organic elec-
troluminescence device OLED emits light at a luminance
according to the amount of flowing current. In this way, in a
frame period, a main image is displayed in the first display
area 304 of the organic electroluminescence display device
300. During the frame time period, a switch signal SWa for
icon display output from the gate drive circuit 405 is a low
level and all a plurality of switching transistors of the switch
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unit 407 are all in an OFF state. As a result, a predetermined
voltage Data' is not output from the source drive circuit 707
and the second pixels PXa of the second display areas 3064,
3065, 306¢ ofthe organic electroluminescence display device
300 are not driven.

[0040] On the other hand, in a vertical retrace time period,
a high level switch signal SWa is output from the gate drive
circuit 405 to the switch control signal line SWCL in syn-
chronization with the gate clock signal. The plurality of
switching transistors of the switch unit 407 is turned ON in
response to the switch signal SWa. The source drive circuit
407 applies a predetermined voltage Data' to the second pix-
els PXa of the second display areas 306a, 3065, 306¢ via data
lines connected to the second pixels PXa of the second dis-
play areas 306a, 3065, 306¢ among the data lines DL1~DLm.
A current depending on the predetermined voltage Data'
respectively applied to each second pixel PXa flows to the
organic electroluminescence device OLED in the second
pixel PXa and the organic electroluminescence device OLED
in the second pixel PXa emits light at a luminance according
to the amount of flowing current. Since gate signals
Gatel~Gaten are not output from the gate drive circuit 405
during the vertical retrace time period, a drive voltage Data is
not output from the source drive circuit 707 and the first pixels
PX in the first display area 304 of the organic electrolumines-
cence display device 300 are not driven.

[0041] Furthermore, in FIG. 9, although the switch signal
SWa is shown as becoming a high level during a part of the
vertical retrace time period, the signal is not limited to this.
The switch signal SWa may be a high level during all of the
vertical retrace time period. As described above, the high
level time period of a switch signal SWa in a vertical retrace
time period is determined according to the number of shift
registers arranged between the n+1-th stage shift register
S/R+1 and the last stage shift register SRn+j in the shift
register part §01.

[0042] As described when referring to FIG. 4, among the
data lines DL1~DLm, data lines connected to first pixels PX
arranged at positions corresponding to second display areas
306a~306¢ in the first display area 304 are commonly con-
nected to corresponding second pixels PXa in the second
display areas 306a~306c¢ via the switch unit 407 respectively.
In the organic electroluminescence display device 300 of the
present invention, driving the first pixels PX in the first dis-
play area 304 and driving the second pixels PXa in the second
display areas 306a, 3065, 306c are switched by the switch
unit 407. That is, as described when referring to the FIG. 9
above, although the first pixels PX in the first display area 304
are driven in the frame time period and a main image is
displayed, while the second pixels PXa in the second display
areas 306a, 3065, 306¢ are not driven since the switch unit is
in an OFF state. On the other hand, since the switch unit 407
is in an ON state during the vertical retrace time period, the
second pixels PXa of the second display areas 306a, 3065,
306¢ are driven and an icon or icons are displayed in the
second display areas 306a, 3065, 306¢, while the first pixel
PX of the first display area is not driven.

[0043] Therefore, in the organic electroluminescence dis-
play device 300 of the present invention, predetermined first
pixels PX in the first display area 304 and second pixels PXa
in the second display areas 306a-306¢ share predetermined
data lines via the switch unit 407. That is, drive voltage Data
for driving first pixels PX in the first display area 304 and
predetermined voltage Data' for driving second pixels PXa in
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the second display areas 306a. 3065, 306¢ are transmitted to
the first pixels PX and second pixels PXa using a common
data line and thereby, it is not necessary to arrange a separate
signal lines for transmitting the predetermined voltage Data’
to the second pixels PXa in the second display areas 306a,
30654, 306¢ other than the data lines DL1~DLm. Since itis not
necessary to increase the number of signal lines, the load on
signal lines is not increase and it is not necessary to raise a
driving frequency.

[0044] Furthermore, since driving the first pixels PX in the
first display area 304 and driving the second pixels PXa in the
second display areas 306a, 3065, 306¢ are switched by the
switch unit 407, the second pixels in the second display areas
306a, 306b, 306¢ are not driven in a frame time period, and
the first pixels PX in the first display area 304 are not driven
in avertical retrace time period. Consequently, it is possible to
reduce power consumption of the organic electrolumines-
cence display device 300.

[0045] In addition, in the organic electroluminescence dis-
play device 300 of the present invention, the display areas
using organic electroluminescence devices are expanded to
not only the first display area 304 which displays a main
image, but also to the second display areas 306a~306¢ for
notifying a user of a received mail or phone call or displaying
anicon which functions as a touch button. As a result, it is not
necessary to separately arrange drive ICs or drive circuits for
driving the first pixels PX in the first display area 304 and for
driving second pixels PXa in the second display areas
306a~306¢, and it is possible to install circuit components at
a high density.

[0046] FIG. 10 is a schematic diagram of an organic elec-
troluminescence display device 1000 related to another
embodiment of the present invention. The organic electrolu-
minescence display device 1000 includes a display part 1002
and an internal drive IC 1005. The display part 1002 includes
a first display area 1004 which displays a main image and
second display areas 10064, 10065, 1006¢ which notify a user
of areceived mail or call and display icons which function as
touch buttons. Here, although three second display areas
10064, 10065, 1006¢ are shown, the number of second dis-
play areas is not limited to three. Since the basic structure of
the organic electroluminescence display device 1000 is the
same as the organic electroluminescence display device 300
described above, here an overlapping explanation is omitted.
[0047] Unlike the organic electroluminescence display
device 300, the organic electroluminescence display device
1000 includes two power supply units 1008a,10085. The first
power supply unit 10084 is mounted on a first flexible print
circuit substrate FPC1, and is arranged on an upper part side
of the organic electroluminescence display device 1000. The
first power supply unit 1008« supplies power to first pixels PX
on the upper side of the display part 1002 including the upper
part side of the first display area 1004 of the organic elec-
troluminescence display area 1000. The second power supply
unit 10085 is mounted on a second flexible print circuit sub-
strate FPC2, and is arranged on a lower part side of the organic
electroluminescence display device 1000. The fsecond power
supply unit 10085 supplies power to first pixels PX on the
lower side of the first display ara 1004 and pixels on the lower
side of the display part 1002 including the second pixels PXa
in the second display areas 1006a, 10065, 1006¢.

[0048] Similar to the organic electroluminescence display
device 300 in the organic electroluminescence display device
1000, data lines connected to first pixels arranged at corre-
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sponding positions in the second display areas 1006a~1006¢
in the first display area 1004 are commonly connected to
corresponding second pixels PXa in the second display areas
1006a~1006¢ respectively via a switch unit 1007 (not shown
in the diagram). Also, drive voltage Data for driving the first
pixels PX and predetermined voltage Data' for driving second
pixels PXa are each transmitted to the first pixels PX and
second pixels PXa via a common data line. As a result, in the
organic electroluminescence display device 1000, apart from
adataline, it is not necessary to separately arrange signal lines
for transmitting predetermined voltage Data' to the second
pixels PXa and to increase the number of signal lines. There-
fore, it is possible to arranged a space between each second
display area 10064, 10065, 1006¢ and arranged a connection
part of the second power supply unit 10085 using this space.
[0049] By supplying power to the first pixels PX and/or
second pixels PXa in the display part 1002 from both power
supply units 10084, 10085 arranged on the upper side part and
lower side part of the organic electroluminescence display
device 1000, it is possible to shorten a power supply line VDD
(not shown in the diagram) which connects the first power
supply unit 1008a or second power supply unit 10085 and the
first pixels PX and/or second pixels PXa in the display part
1002 and reduce the resistance of the power supply line VDD.
By reducing the resistance of the power supply line VDD and
supplying power to the first pixels PX and/or second pixels
PXain the display part 1002 from both the upper side part and
lower side part of the organic electroluminescence display
device 1000, a luminance difference in the display part 1002
of the organic electroluminescence display device 1000 is
reduced.

What is claimed is:

1. An organic electroluminescence display device compris-

ing:

a display part including a first display area including a
plurality of first pixels, and a second display area includ-
ing a plurality of second pixels;

a switch unit formed from a plurality of transistors and
switching between a display in the first display area and
a display in the second display area;

a gate drive circuit outputting a gate signal for driving the
plurality of first pixels and a switch signal for switching
the switch unit ON and OFF;

aplurality of gate lines connecting the gate drivecircuit and
the plurality of first pixels and transmitting the gate
signals;

aswitch control signal line connecting the gate drive circuit
and the switch unit and transmitting the switching signal
to the switch unit;

asource drive circuit providing a drive voltage correspond-
ing to a luminance of the plurality of first pixels and a
predetermined voltage for driving the plurality of second
pixels; and

a plurality of data lines connecting the source drive circuit
with the plurality of first pixels and the plurality of
second pixels and transmitting the drive voltage to the
plurality of first pixels and the predetermined voltage to
the plurality of second pixels;

wherein the switch unit does not drive the plurality of
second pixels during a frame time period for driving the
plurality of first pixels in the display part and drives the
plurality of second pixels during a vertical retrace time
period in which the plurality of first pixels are not driven
in the display part.
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2. The organic electroluminescence display device accord-
ing to claim 1, wherein each of the plurality of first pixels and
the plurality of second pixels include an organic electrolumi-
nescence device.

3. The organic electroluminescernce display device accord-
ing to claim 1, wherein a predetermined data line among the
plurality of data lines is commonly connected with the plu-
rality of first pixels and the plurality of second pixels via the
switch unit.

4. The organic electroluminescence display device accord-
ing to claim 2, wherein a predetermined data line among the
plurality of data lines is commonly connected with the plu-
rality of first pixels and the plurality of second pixels via the
switch vnit.

5. The organic electroluminescence display device accord-
ing to claim 3, wherein the switch unit is arranged between the
first display area and the second display area, each gate of the
plurality of transistors of the switch unit is commonly con-
nected to the switch control signal line, each drain of the
plurality of transistors of the switch unit is connected to a data
line connected to a first pixel arranged at a position corre-
sponding to the second display area in the first display area,
and each source of the plurality of transistors of the switch
unit is connected to a data line connected to a corresponding
second pixel in the second display area.

6. The organic electroluminescence display device accord-
ing to claim 4, wherein the switch unit is arranged between the
first display area and the second display area, each gate of the
plurality of transistors of the switch unit is commonly con-
nected to the switch control signal line, each drain of the
plurality of transistors of the switch unit is connected to a data
line connected to a first pixel arranged at a position corre-
sponding to the second display area in the first display area,
and each source of the plurality of transistors of the switch
unit is connected to a data line connected to a corresponding
second pixel in the second display area.

7. The organic electroluminescence display device accord-
ing to claim 1 further comprising:
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a CPU externally supplied with image data and a plurality
of control signals for outputting the image data and
processing the supplied image data and the plurality of
control signals;

a timing signal generation circuit receiving the image data
and the plurality of control signals supplied from the
CPU and generating an image data signal, a vertical
synchronizing signal, a gate clock signal and a gate start
signal in response to the image data and the plurality of
control signals; and

a drive voltage generation circuit generating a reference
signal according to a display gradation;

wherein the gate drive circuit outputs the gate signal in
response to the gate clock signal and the gate start signal;

the source drive circuit selects a reference voltage supplied
from the drive voltage generation circuit based on the
image data signal supplied from the timing signal gen-
eration circuit, and outputs the selected reference volt-
age in response to the gate signal to the plurality of data
lines as a drive voltage.

8. The organic electroluminescence display device accord-
ing to claim 7, wherein the CPU generates a control signal for
driving the plurality of second pixels, and further comprising:

a lamp control circuit outputting an output control signal
for outputting the predetermined voltage for driving the
plurality of second pixels to the source drive circuit
according to a level of a control signal for driving the
plurality of second pixels supplied from the CPU.

9. The organic electroluminescence display device accord-
ing to claim 8, wherein the timing signal generation circuit,
the drive voltage generation circuit and the lamp control
circuit are installed on a driver IC.

10. The organic electroluminescence display device
according to claim 1, wherein the gate drive circuit includes a
shift register unit including a plurality of shift registers, and a
set/reset circuit, the shift register unit outputs the gate signal
in sequence in the frame time period in response to the gate
start signal, and the set/reset circuit outputs the switch signal
in the vertical retrace time period.

I S T T
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