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(57) ABSTRACT 

A display portion of a camera-equipped electronic device 
has a display Screen on the same Side as a lens portion of a 
camera unit. The display portion includes an input portion 
enabled with a signal from a main control unit, an image 
Storage portion and a register for receiving a signal from the 
input portion, a display control portion, a drive portion, and 
a display panel having the display Screen. With this con 
figuration, the display control portion provides control to the 
functions of the display panel to be Switched between a 
normal display function and an illuminating function for use 
with the camera unit. Thus, in the camera-equipped elec 
tronic device, the display portion having the illuminating 
function for use in photographing can provide good images 
in Self photographing and Supports for a more compact 
device body while ensuring high visibility and capability of 
displaying an increased amount of information. 
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ELECTRONIC DEVICE WITH CAMERA 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a camera-equipped 
electronic device which includes a camera unit and at least 
one display portion. 
0002 The present application claims priority from Japa 
nese Patent Application No.2003-147687, the disclosure of 
which is incorporated herein by reference. 
0.003 Recently, with reduction in size and increase in 
pixel density of Solid-State image pickup elements, digital 
cameras or digital Video cameras which process captured 
images in the form of digital data have become popular, 
leading to the development of various types of camera 
equipped electronic devices or mobile electronic devices 
equipped with a camera unit. These camera-equipped elec 
tronic devices, including Such a digital camera and a digital 
Video camera, are basically designed to have a display 
portion for displaying captured images or information on 
photographing as well as a camera unit comprising Solid 
state image pickup elements such as CCD or CMOS. 
0004. This camera-equipped electronic device is often 
used to capture user's own images (the Self-photographing 
with the user as a Subject) In particular, a type of the device 
or a camera-equipped mobile phone is typically used to Send 
user's own face images to the receiver along with user's 
voice. Thus, there is a critical need for the user to be able to 
photograph while checking user's own face images and 
photographing information. A camera-equipped mobile 
phone proposed in Japanese Patent Application Laid-Open 
No.2001-320454 incorporates an electronic camera (camera 
unit) and a liquid crystal display (display portion) for 
displaying captured Still images of a Subject, in which the 
taking lens of the electronic camera, the liquid crystal 
display, and a Strobe are positioned on the front of the device 
body. 
0005. In the aforementioned camera-equipped electronic 
device, the camera unit is naturally required to be Small in 
Size and high in performance; however, the display portion 
tends to be required to have as large display Screen as 
possible from the viewpoints of high visibility and an 
increase in the amount of information to be displayed. On 
the other hand, a camera unit reduced in size would have a 
reduced numerical aperture; however, Since the camera unit 
needs to properly operate in Service environments Such as 
indoors or at night, it is inevitable to equip the camera unit 
with an illuminating apparatus for use with photographing in 
order to provide good images. 

0006 Under these circumstances, the mobile electronic 
device is required to have a more compact device body. To 
provide a camera-equipped electronic device which enables 
a good Self-photographing, it has become critical to wrestle 
with a problem of how to place the three components or the 
lens portion of the camera unit, the display Screen of the 
display portion, and the illuminating apparatus for photo 
graphing use, on the same Side with higher degrees of 
efficiency. 

SUMMARY OF THE INVENTION 

0007 An aspect of the present invention is to address 
such a problem. It is therefore an object of the invention to 
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provide a camera-equipped electronic device which includes 
a camera unit and at least one display portion, in which the 
display portion has an illuminating function for use in 
photographing, and provides good images in Self-photo 
graphing and Supports for a more compact device body 
while ensuring high visibility and capability of displaying an 
increased amount of information. 

0008 To achieve the aforementioned object, the camera 
equipped electronic device of the present invention is con 
figured at least as Set forth in the following aspect. 
0009. According to one aspect of the present invention, a 
camera-equipped electronic device including a camera unit 
having a lens portion and at least one display portion having 
a display Screen is provided, wherein the lens portion of the 
camera unit and the display Screen of the display portion can 
be disposed on the same Side of the device, and further the 
display portion can be controllably Switched between a 
display function and an illuminating function for illuminat 
ing a Subject for use with camera unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. These and other objects and advantages of the 
present invention will become clear from the following 
description with reference to the accompanying drawings, 
wherein: 

0011 FIG. 1 is an explanatory view illustrating the outer 
arrangement of a camera-equipped electronic device accord 
ing to an embodiment of the present invention; 
0012 FIG. 2 is an explanatory view illustrating an exem 
plary configuration of a display portion of a camera 
equipped electronic device according to an embodiment of 
the present invention; 
0013 FIG. 3 is an explanatory view illustrating another 
exemplary configuration of a display portion of a camera 
equipped electronic device according to another embodi 
ment of the present invention; 
0014 FIGS. 4A and 4B are explanatory views illustrat 
ing an example (camera-equipped mobile phone) according 
to the present invention; 
0015 FIG. 5 is an explanatory flowchart showing an 
exemplary photographing procedure according to an 
example of the present invention; 
0016 FIGS. 6A and 6B are explanatory views illustrat 
ing an example (camera-equipped mobile phone) according 
to the present invention; 
0017 FIGS. 7A and 7B are explanatory view illustrating 
an example (camera-equipped mobile phone) according to 
the present invention; and 
0018 FIGS. 8A and 8B are explanatory view illustrating 
an example (digital camera) according to the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0019 Now, the present invention will be described below 
with reference to the drawings in accordance with the 
embodiments. FIG. 1 is an explanatory view illustrating the 
outer arrangement of a camera-equipped electronic device 
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according to an embodiment of the present invention. The 
camera-equipped electronic device 1 includes a lens portion 
2 of a camera unit and a display Screen 3 of a display portion, 
both of which are disposed on the same side of the device 
body 1A. The camera unit includes Solid-State image pickup 
elements such as CCD or CMOS for storing and delivering 
electronic image information. The display portion functions 
to display various types of display information and image 
information captured by the camera unit on the display 
Screen. This configuration may also include a plurality of 
display portions and display Screens, at least one of the 
display Screens thereof being provided on the same side as 
the lens portion 2, or alternatively a main display portion and 
a Sub-display portion, either one of the display Screens 
thereof being provided on the same Side as the lens portion 
2. On the other hand, the device body 1A is provided, as 
required, with input and output portions 4, 5 Such as a 
loudspeaker, a microphone, or control Switches. The cam 
era-equipped electronic device 1 is not limited to a particular 
type as long as it is configured as described above. Embodi 
ments of the present invention may include various devices 
Such as a digital camera, a digital Video camera, a camera 
equipped mobilephone, a camera-equipped mobile informa 
tion terminal (Such as personal digital assistant called as 
PDA), or a camera-equipped mobile personal computer. 
0020 FIG. 2 is an explanatory view illustrating an exem 
plary configuration of the aforementioned display portion. 
The display portion 10 includes an input portion 12 enabled 
with a signal from a main control unit 11, an image Storage 
portion (image RAM) 13 and a register 14 for receiving a 
Signal from the input portion 12, a display control portion 
15, a drive portion 16, and a display panel 17 having the 
display Screen 3. With this configuration, the display control 
portion 15 provides control to the functions of the display 
panel 17 to be switched between the display function and the 
illuminating function for use with the camera unit. 
0021. The display function of the display panel 17 which 
can be Selected includes a finder function of the camera unit, 
a function for displaying the photographing information 
which is displayed in response to the photographing opera 
tion of the camera unit, and among other things, a function 
for displaying countdown information for Signaling the Start 
of photographing with the camera unit. On the other hand, 
the illuminating function which can be selected includes a 
light or lighting function for illuminating a Subject, and a 
flash or flashing function enabled immediately before the 
Start of photographing with the camera unit. The operation 
of the display portion for each of these functions will be 
described below. 

0022 a. Finder function: When the finder function is 
Selected on the display control portion 15, the image data 
Supplied by the camera unit to the input portion 12 is 
temporarily Stored in the image Storage portion 13. When a 
command for displaying the image is Supplied to the register 
14, the Stored image data is Sent to the drive portion 16. In 
response to the image data, the drive portion 16 Sends a drive 
Signal to the display panel 17, So that the captured image 
from the camera unit is displayed on the display Screen of 
the display panel 17. 

0023 b. Photographing information display function: 
When the main control unit 11 Supplies a photographing 
operation Signal to the register 14, a photographing infor 
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mation Signal to be Stored in a memory of the display control 
portion 15 is delivered to the drive portion 16. In response 
to the photographing information signal, the drive portion 16 
Sends the drive Signal to the display panel 17, So that the 
photographing information is displayed on the display 
Screen of the display panel 17. In particular, to display 
countdown information for Signaling the Start of photo 
graphing with the camera unit, the display control portion 15 
sends countdown information to the drive portion 16 in 
response to a shutter release signal and a timer Signal which 
are Sent from the main control unit 11, So that the countdown 
information is displayed on the display panel 17. 
0024 c. Light function: When an instruction signal is sent 
to the register 14 from the main control unit 11, the display 
control portion 15 Selects the light function, Such that a 
screenful of image data of “white” is sent to the drive portion 
16. In response to the image data, the drive portion 16 Sends 
a drive signal to the display panel 17, So that the display 
screen of the display panel 17 emits white light. If the 
display panel 17 can display in colors, it is also possible to 
provide illumination in other colors as well as white light. 
0025 d. Flash function: When an instruction signal is 
sent to the register 14 from the main control unit 11, the 
display control portion 15 selects the flash function, so that 
a screenful of image data of “white” is sent to the drive 
portion 16 and then instantaneously stopped. This allows the 
display screen of the display panel 17 to emit white light 
momentarily. If the display panel 17 can display in colors, it 
is also possible to provide illumination in other colors as 
well as white light. 
0026. With the flash function, to provide an instantaneous 
emission at high intensity, it is possible to employ the 
configuration of the display portion as shown in FIG. 3. In 
FIG. 3, the same components as those of FIG. 2 are 
indicated with like reference numerals and will not be 
repeatedly explained. The display portion 20 is different 
from the aforementioned display portion 10 in that the 
display portion 20 includes a high power output driver 21 for 
Strobe use, a power Supply 22 for generating high Voltages, 
and its power Supply control portion 23, instead of the drive 
portion 16. With this configuration, when the register 14 
receives an instruction, the power Supply control portion 23 
Starts to operate causing the power Supply 22 to generate a 
high Voltage therein. Thereafter, when a Sufficiently high 
Voltage is achieved in the power Supply 22, the high power 
output driver 21 for Strobe use applies the high Voltage to the 
display panel 17 in response to a flash function command. 
0027 Now, the display panel 17 will be described below. 
It is possible to employ any type of flat display panels for use 
as the display panel 17; however, a Self-emissive display 
panel is preferably used to effectively provide optical output 
upon Selection of the illuminating function. On the other 
hand, an organic electroluminescent (EL) panel is preferably 
used to display in colors upon Selection of the display 
function thereby permitting Selection of emission in various 
colors upon Selection of the illuminating function. In par 
ticular, to permit display of a large amount of information, 
a dot matrix organic EL display panel is preferably 
employed. 

0028. It is possible to employ conventionally well-known 
Structures and materials So as to form the organic EL panel 
itself which is employed for this purpose. In general, the 
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organic EL panel has organic EL devise formed on a 
Substrate, each of which has an organic layer, including an 
organic luminescent layer, Sandwiched between a pair of 
electrodes, with one of the electrodes formed of a transpar 
ent electrode. The aforementioned organic luminescent layer 
is typically a combination of a hole transport layer, an 
emission layer, and an electron transport layer. However, the 
emission layer, the hole transport layer, and the electron 
transport layer may be formed each in one layer or a Stack 
of layers, while either one or both of the hole transport layer 
and the electron transport layer can be eliminated. On the 
other hand, an organic layer Such as a hole injection layer or 
an electron injection layer may also be incorporated as 
required. 
0029. The organic EL panel may be designed to emit 
either a Single color or two or more colors; however, it is 
necessary to employ an organic EL panel which emits two 
or more colors for display in colors as described above. For 
example, the organic EL panel which emits a plurality of 
colors can be formed according to one of the following 
techniques: a multi-color patterning technique for forming 
emission functioning layers of two or more colors including 
a method for forming three types of emission functioning 
layers each corresponding to R, G, and B; a CF or CCM 
technique employing a combination of an emission func 
tioning layer of a single color Such as white or blue and a 
color changing layer formed of a color filter or a fluorescent 
material; and a photo-bleaching technique for illuminating 
the emission area of a single-color emission functioning 
layer with electromagnetic waves to provide multiple emis 
Sions. The organic EL panel can be driven either by the 
passive or active drive method, and may provide emission 
through either the Substrate (the bottom emission structure) 
or the side opposite to the Substrate (the top emission 
Structure). 
0.030. In summary, the embodiments of the present inven 
tion provide the following aspects. 
0.031) A first aspect relates to a camera-equipped elec 
tronic device including a camera unit having a lens portion 
and at least one display portion having a display Screen, 
wherein the lens portion of the camera unit and the display 
Screen of the display portion can be disposed on the same 
Side of the device, the display portion being controllably 
Switched between a display function and an illuminating 
function for illuminating a Subject for use with camera unit. 
This makes it possible to provide good Self-photographing 
for the user using illumination during the photographing 
while allowing the user to check the photographing infor 
mation or the Subject image on the display Screen of the 
display portion, thus providing Satisfactory Self-photograph 
ing. Furthermore, the Single display portion can Serve as 
both the display function and the illuminating function, 
thereby eliminating a space which would be otherwise 
required for the installation of a separate illuminating appa 
ratus. It is thus possible to efficiently place the lens portion 
of the camera unit and the display Screen of the display 
portion on one side of the compact device body. 
0032. In conjunction with the aforementioned aspect, a 
Second aspect relates to the display function of the display 
portion which Serves as a finder for the camera unit. This 
allows the user to check the condition of the user's own face 
upon Self-photographing to reduce unsatisfactory shootings, 
thereby providing Satisfactory photographing to the user. 
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0033. In conjunction with the aforementioned aspects, a 
third aspect relates to the display function of the display 
portion which Serves as a function for displaying of photo 
graphing information which is displayed in response to 
photographing operation of the camera unit. This allows the 
user to check various pieces of photographing information 
upon photographing to reduce unsatisfactory shootings, 
thereby providing Satisfactory photographing to the user. 
0034. In conjunction with the aforementioned aspects, a 
fourth aspect relates to the displaying of countdown infor 
mation as the photographing information for Signaling the 
Start of photographing with the camera unit. Upon capturing 
a still image during Self-photographing, the user can move 
his line of Sight from the display Screen to the lens portion 
of the camera unit immediately before the start of the 
photographing while checking the countdown information. 
This allows the camera to capture the front image of the 
user's face with a facial expression which pleases the user. 
0035) In conjunction with the aforementioned aspects, a 
fifth aspect relates to the illuminating function of the display 
portion which Serves as a flash illumination function which 
is enabled immediately before the Start of photographing 
with the camera unit. This allows for capturing good Still 
images even under Shooting circumstances in poor illumi 
nation Such as indoors or at night. 
0036). In conjunction with the aforementioned aspects, a 
Sixth aspect relates to the display portion being capable of 
Selecting an emitted color for illumination. For example, this 
allows for providing a warm impression for a captured 
image using a red emission or a cool impression using a blue 
emission, thus providing additional variations to the Special 
effects of the photographing illumination. 
0037. A seventh aspect relates to the display portion 
being formed of an organic EL panel. This allows for 
providing efficient emission and a Sufficient amount of 
illumination during the illuminating function as well as 
facilitating Switching from the display function to the illu 
minating function. Additionally, the organic EL panel emit 
ting a plurality of colors allows color display and illumina 
tion with each of the colors, thus providing improved 
functions. Furthermore, the organic EL panel employing a 
flexible Substrate provides a display Screen which can be 
effectively formed on a curved device body. 
0038 An eighth aspect relates to the aforementioned 
camera-equipped electronic device being incorporated into 
an apparatus which also Serves as a mobile phone. This 
allows for providing the aforementioned effective aspects to 
the mobile phone. 
0039 The camera-equipped electronic device according 
to the embodiments of the present invention may capture 
either Still images or moving images. Furthermore, the 
aforementioned embodiments are based on the Specific 
arrangement in which the lens portion of the camera unit and 
the display Screen of the display portion are placed on the 
Same Side. However, devices with an orientation-Switchable 
or removable lens portion of the camera unit may also be 
acceptable as long as their lens portion and display Screen 
are disposed on the Same side ultimately upon photograph 
Ing. 

EXAMPLES 

0040. Now, by way of example, the present invention will 
be further described in accordance with the examples which 
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employ a camera-equipped mobile phone or a digital cam 
era; however, the present invention is not limited thereto. 
These examples also include a display portion having a main 
display Screen and a Sub display Screen; however, the display 
Screen of the present invention is not limited thereto. 

Example 1 

Camera-Equipped Mobile Phone 

0041 FIGS. 4A and 4B are explanatory views illustrat 
ing the outer arrangement of a camera-equipped mobile 
phone 30 according to an example of the present invention. 
In FIGS. 4A and 4B, illustrated is a folding mobile phone; 
FIG. 4A showing the phone in the expanded form and FIG. 
4B showing the phone in the folded form. The camera 
equipped mobile phone 30 includes a first body 30A and a 
second body 30B which are coupled to each other by a hinge 
31. The first body 30A has a main display screen 32 of the 
display Screen and a Speaker opening 33, which are mounted 
on one Side, and a Sub display Screen 34 of the display 
portion and a lens portion 35 of a camera unit, which are 
mounted on the other side. On the other hand, the second 
body 30B has a basic control portion 36, a mode Switching 
button 37, a shutter button 38 and so on. 
0.042 An aspect of Example 1 relates to the lens portion 
35 of the camera unit and the Sub display screen 34 of the 
display portion being disposed on the same Side, in which 
the display portion of the Sub display Screen 34 is control 
lably Switched between the display function and the illumi 
nating function. On the other hand, the main display Screen 
32 may also be provided with the same function allowing the 
lens portion 35 to be movable. Any configuration may well 
do as long as the lens portion 35 and the display portion (i.e., 
the main display Screen 32 or the Sub display Screen 34) are 
on the same Side upon photographing. 

0043. As described in the aforementioned embodiments, 
the camera unit includes Solid-State image pickup elements 
such as CCD or CMOS to store or output captured images. 
The display portion, as also described in the aforementioned 
embodiments, can employ any type of flat display panels as 
the display panels for the main display Screen 32 and the Sub 
display Screen 34, with a main display portion correspond 
ing to the main display Screen 32 and a Sub display portion 
corresponding to the Sub display Screen 34. The main 
display portion displayS Various pieces of information in 
response to the use of the mobile phone in the normal mode, 
while displaying a Subject image in the camera mode of 
operation (finder function). 
0044 FIG. 5 is an explanatory flowchart of an exemplary 
procedure by which the camera-equipped mobile phone 30 
captures images according to an example of the present 
invention. First, the mode switching button 37 or the like is 
depressed to Select the photographing mode (S1). This 
causes the display portion to display a Subject image on the 
main display screen 32 and the sub display screen 34 (S2). 
Upon Self-photographing, the user Strikes a pose while 
Viewing the Subject image appearing on the Sub display 
screen 34 located on the same side as the lens portion 35 of 
the camera unit. When the shutter button 38 is depressed 
(S3), the sub display screen 34 is switched over to display 
the countdown information (S4). The sub display portion is 
Switched to the flash function immediately before the start of 
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the photographing operation, thereby allowing the Sub dis 
play screen 34 to fire a flash (S5). The photographing is then 
completed (S6). 
0045. As the camera-equipped mobile phone, it is pos 
Sible to employ not only the aforementioned folding phone 
but also any type of phone, e.g., a one-piece phone shown 
in FIG. 6 or a slidable phone shown in FIG. 7. The 
one-piece camera-equipped mobile phone 40 shown in 
FIGS. 6A and 6B includes the lens portion 35 of the camera 
unit and the Sub display screen 34 on the back of the main 
body 40A (FIG. 6A shows one side and FIG. 6B shows the 
other side. The same components as those of FIGS. 4A and 
4B are indicated with like reference numerals and will not be 
repeatedly explained here). The slidable camera-equipped 
mobile phone 50 shown in FIGS. 7A and 7B includes a first 
body 50A and a second body 50B which are slidably coupled 
in parallel to each other with the lens portion 35 of the 
camera unit and the Sub display Screen 34 located on the 
back of the first main body 50A (FIG. 7A shows one side 
and FIG. 7B shows the other side. The same components as 
those of FIGS. 4A and 4B are indicated with like reference 
numerals and will not be repeatedly explained.) 

Example 2 

Digital Camera 

0046 FIGS. 8A and 8B are explanatory views illustrat 
ing the Outer arrangement of a digital camera 60 according 
to an example of the present invention. FIG. 8A is a front 
perspective view and FIG. 8B is a rear perspective view. 
The digital camera 60 includes a main display screen 61 of 
the display portion or a control portion 62, which are 
mounted on the back of the main body 60A, and a sub 
display Screen 63 of the display portion and a lens portion 64 
of the camera unit, which are mounted on the front. Also 
mounted on a side of the main body 60A are a shutter button 
65 and so on. 

0047. An aspect of this configuration relates to the lens 
portion 64 of the camera unit and the sub display screen 63 
of the display portion being provided on the same Side, in 
which the display portion of the sub display screen 63 is 
controllably switched between the display function and the 
illuminating function. The basic photographing operation is 
the same as that of the aforementioned example. Upon 
Self-photographing, the user Strikes a pose while viewing the 
Subject image appearing on the Sub display Screen 63. The 
sub display screen 63 is set to fire a flash immediately before 
the Start of the photographing operation. AS described in 
Example 1, the camera may include a countdown display 
function. 

0048 AS described above, the embodiments and the 
examples of the present invention provide a camera 
equipped electronic device which includes a camera unit and 
at least one display portion. The display portion has an 
illuminating function for use in photographing, and provides 
good images in Self-photographing and Supports for a more 
compact device body while ensuring high Visibility and 
capability of displaying an increased amount of information. 
0049 While there has been described what are at present 
considered to be preferred embodiments of the present 
invention, it will be understood that various modifications 
may be made thereto, and it is intended that the appended 
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claims cover all Such modifications as fall within the true 
Spirit and Scope of the invention. 
What is claimed is: 

1. A camera-equipped electronic device comprising: 
a camera unit having a lens portion; and 
at least one display portion having a display Screen, 
wherein the lens portion of the camera unit and the display 

Screen of the display portion are disposed on the same 
Side of the device, the display portion being controlla 
bly switched between a display function and an illu 
minating function for illuminating a Subject for use 
with camera unit. 

2. The camera-equipped electronic device according to 
claim 1, wherein 

the display function of the display portion Serves as a 
finder for the camera unit. 

3. The camera-equipped electronic device according to 
claim 1, wherein 

the display function of the display portion Serves as a 
function for displaying of photographing information 
which is displayed in response to photographing opera 
tion of the camera unit. 

4. The camera-equipped electronic device according to 
claim 3, wherein 
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the photographing information is countdown information 
for Signaling the Start of photographing with the camera 
unit. 

5. The camera-equipped electronic device according to 
claim 1, wherein 

the illuminating function of the display portion Serves as 
a flash illumination function which is enabled imme 
diately before the Start of photographing with the 
camera unit. 

6. The camera-equipped electronic device according to 
claim 1, wherein 

the illuminating function of the display portion is capable 
of Selecting an emitted color. 

7. The camera-equipped electronic device according to 
claim 1, wherein 

the display portion is formed of an organic EL panel. 
8. The camera-equipped electronic device according to 

claim 1, wherein 

the camera-equipped electronic device is incorporated 
into an apparatus which also Serves as a mobile phone. 




