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INFORMATION TERMINAL EQUIPMENT
PROVIDED WITH BACKLIGHT

BACKGROUND OF THE INVENTION

The present invention relates to an information terminal
device provided with a backlight, such as a mobile radio
equipment.

Conventionally, an information terminal device such as a
mobile radio equipment, as disclosed in, for example, JP-A-
4-343539, includes a lighting means for illuminating an
operational portion such as a number key, a function key or
the like, and a number display, and further includes a
lighting device for lighting the lighting means for a prede-
termined time by key operation. This lighting device
includes a timer which is actuated for a predetermined time
to light the lighting means every time the key is operated,
and an optical sensor portion which detects light amount of
the surroundings while the timer is actuated. Further, the
lighting device includes an electric current control means
which controls amount of driving electric current flowing in
the lighting means according to the light receiving amount
and which shuts off the driving electric current when the
detected light amount of the surroundings exceeds the
predetermined amount.

The conventional lighting device of the information ter-
minal device such as the mobile radio equipment is con-
structed as described above. Therefore, when the key of the
key operational portion is pushed down, the electric supply
to the optical sensor portion is being performed together
with the illumination light of the backlight for a predeter-
mined time, so that more electric power of a battery is
consumed than the device needs. Particularly, in a special
mode requiring the large number of key operations, such as
registration of telephone number, input of character message
and the like, the electric power is still being supplied to the
optical sensor portion, so that there is a problem that
unnecessary electric power is consumed from the battery.

Further, it is necessary to separately provide a base plate
for optical sensor in order to detect the surrounding light or
to guide the surrounding light to an optical sensor on a
common base plate by an optical guide, so that an extra
space is required and cost-up is caused.

SUMMARY OF THE INVENTION

In order to solve the above problems, the invention has
been made. An object of the invention is to provide a
backlight control system of an information terminal device
such as a mobile radio equipment, which does not consume
the unnecessary electric power, and is superior in opera-
tional ability, visual recognizability and portability.

In order to achieve the above object, the information
terminal device of the invention comprises a backlight
means for illuminating a key operational portion or a LCD
display portion, an optical sensor portion for detecting
lightness of the surroundings, a backlight control means for
lighting an illumination light according to the surrounding
light for a predetermined time after the key operation, and an
optical sensor control means which applies an electric
current to the optical sensor portion at every regular inter-
vals to detect the surrounding light. Except when the sur-
rounding light is detected, application of the electric current
to the optical sensor portion is forbidden.

Further, the information terminal device of the invention
comprises a backlight means for illuminating a key opera-
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2

tional portion or a LCD display portion, an optical sensor
portion which is provided adjacently to a terminating LED
and detects lightness of the surroundings, a backlight control
means for adjusting the illumination light according to the
surrounding light, an optical guide which guides the light of
the terminating LED to the outside to perform terminating
display at the terminating time and guides the surrounding
light to the optical sensor at the illumination controlling
time.

Further, the information terminal device of the invention
comprises a key operational portion backlight means for
illuminating a key operational portion, a LCD backlight
means for illuminating a LCD display portion, a battery
residual amount detecting means for detecting amount of the
residual battery, and a backlight control means for adjusting
the illumination light according to the battery residual
amount.

Further, the information terminal device of the invention
comprises a key operational portion backlight means for
illuminating a key operational portion, a LCD backlight
means for illuminating a LCD display portion, an optical
sensor portion for detecting lightness of the surroundings,
and a backlight control means for adjusting the illumination
light according to the surrounding light. The backlight
control means switches, according to the surrounding light
when the key operation is performed, control for lighting
both the key operational portion backlight means and the
LCD backlight means, control for lighting only the LD
backlight means, and control for not lighting all backlight
means.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an information terminal
device of the invention.

FIG. 2 is a timing diagram showing controls of key input,
backlight, and optical sensor according to a first embodi-
ment.

FIG. 3 is an arrangement diagram of terminating LED,
optical sensor and an optical guide according to a second
embodiment.

FIG. 4 is a block diagram of an information terminal
device according to a third embodiment, and a flowchart of
its control.

FIG. 5 is a block diagram of an information terminal
device according to a fourth embodiment, and a flowchart of
its control.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The detail of the invention will be described below with
reference to drawings.

<First Embodiment>

FIG. 1 is a block diagram of a backlight control means of
an information terminal device according to the invention.
In FIG. 1, reference numeral 1 is an optical sensor portion
for detecting lightness of the surroundings, 2 is a CPU for
performing input of several data and control of the infor-
mation terminal device such as sensor power supply control,
backlight control and the like, 3 is a LCD display portion
comprising a LCD for displaying information and a back-
light illuminating light, and 4 is a key operational portion
comprising data input key such as a number key, a function
key and the like, and a backlight illumination.

FIG. 2 is a timing diagram showing controls of key input,
backlight and light sensor.
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In FIG. 1, when any one of keys in the key operational
portion 4 is pushed down, the CPU 2 detects key-input and
sends a power supply control signal for switching on the
power supply to the optical sensor portion 1 to cause the
optical sensor portion 1 to detect lightness of the surround-
ing light. Further, the CPU 2 actuates a timer 1 for backlight
illumination time and a timer 2 for optical sensor power
supply control period. The timer 1 operates only for a
specified time T1 and the CPU 2 controls the backlights of
the LCD display portion and the key operational portion
during the operation time of the timer 1. The timer 2 operates
at a specified period T2, and the CPU 2 switches on the
power supply of the optical sensor portion 1 at every periods
T2 and reads the light detecting result of the surrounding
light.

When the timer 2 is actuated by pushing down the key, the
power supply of the optical sensor portion 1 is switched on
and the optical sensor portion operates to detect the sur-
rounding light. When the CPU2 reads the detected lightness
of the surrounding light, it switches off the power supply of
the optical sensor portion 1, so that consumption of a battery
is suppressed to a minimum. Simultaneously, the CPU 2
actuates the timer 1, and sets and controls the lightness of the
backlight according to the lightness of the surrounding light.
Further, when the surrounding lightness detected by the
optical sensor portion 1 is enough to perform reading of the
LCD display portion 3 and the operation in the key opera-
tional portion 4, the CPU controls the backlight so that the
electric current to the backlight is shut off.

After the timer 1 is actuated, when the key in the key
operational portion is pushed down within the specified time
T1, the timer 1 is reset and restarted. When the key is pushed
down within the time T1 in this manner, the timer 1 does not
reach the time T1 and the backlight continues illumination.
Particularly, when the large number of the key operations
such as registration of telephone number, input of character
message and the like is required, the key operations are
sequentially performed. Therefore, the backlight continues
according to the key operations.

When the time T1 passes after the key operation, since the
timer 1 reaches the specified time, it shuts off the electric
current to the backlight, stops the operation of the timer 2
and is on standby till a next key operation. On the other
hand, the timer 2 operates at the period T2. While the timer
1 operates, that is, while the timer 1 controls the backlight,
when the timer 2 reaches the time T2, the timer 2 switches
on the power supply of the optical sensor portion 1 again
independently of the key operation, reads the lightness of the
surrounding light, and then switches off the power supply of
the optical sensor portion. Further, the lightness of the
backlight is set and controlled according to the detected
lightness of the surrounding light. Every time the timer 2
reaches the period T2, the power supply of the optical sensor
portion 1 is switched on in this manner, and the optical
sensor portion 1 detects the surrounding light and controls
the lightness of the backlight. Further, when the surrounding
lightness detected by the optical sensor portion 1 is light
enough to perform reading of the LCD display portion 3 and
the operation in the key operational portion 4, the optical
sensor portion 1 controls the application of the electric
current to the backlight so that the electric current is shut off.
This operation is performed at the period T2 specified by the
timer 2 while the timer is operating, that is, while the
backlight is controlled.

As described above, according to the first embodiment,
the supply of the electric power to the optical sensor portion
is performed at every fixed periods to detect the surrounding
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light, and the lightness of the backlight in the LCD display
portion and in the key operational portion is controlled
according to the lightness of the surrounding light.
Therefore, it is possible to provide operational environment
in which an operator is easy to operate the device and
display environment in which he is easy to see the device,
and it is also possible to reduce the consumption electric
power. Particularly, the effect of the invention is remarkable
in a special mode requiring a large number of key
operations, such as registration of telephone number, input
of character message, and the like, so that the electric power
conventionally consumed in the optical sensor portion can
be reduced sharply.

<Second Embodiment>

FIG. 3 is an arrangement diagram showing an arrange-
ment example of a terminating LED, an optical sensor, and
an optical guide in a mobile telephone according to a second
embodiment. As shown in FIG. 3, in an information terminal
equipment such as a mobile telephone or the like provided
with a backlight device for illuminating a key operational
portion 4 or a LCD display portion 3, an optical sensor
portion 1 for detecting lightness of the surroundings, and a
backlight control means which controls the backlight device
according to the surrounding light and adjusts the illumina-
tion light, an optical sensor is arranged adjacently to a
terminating LED that displays terminating to constitute an
optical sensor portion. Herein, when the terminating call in
the mobile telephone exists, the light of the terminating LED
is guided to the outside by one optical guide to perform the
terminating display, and the surrounding light is guided to
the optical sensor at the backlight control time, whereby the
mobile telephone is miniaturized.

Further, regarding detection of the surrounding light,
while the terminating LED is turned on and off (turned on),
the detection of the surrounding light is forbidden, and it is
performed after the terminating LD is turned off, whereby
the lightness of the surroundings can be accurately detected
even if the optical sensor is arranged adjacently to the
terminating LED.

Though conventionally, the terminating LED and the
optical sensor portion were separately provided, according
to the above embodiment, the optical sensor is arranged
adjacently to the terminating LED, the light is guided to the
outside by one optical guide, and the surrounding light is
detected. Therefore, the consumption electric power can be
reduced, and miniaturization and cost down can be achieved.

<Third Embodiment>

FIG. 4 is a block diagram of an information terminal
device according to a third embodiment and a flowchart
thereof. In FIG. 4, reference 5 is a battery residual amount
detecting portion for detecting amount of the residual
battery, 2 is a CPU for performing input of various data and
control of the information terminal device such as backlight
control, 3 is a LCD display portion comprising a LCD for
displaying data and a backlight illumination (L1, L2, . . .
Ln), and 4 is a key operational portion comprising a data
input key such as a number key, a function key and the like,
and backlight illumination (K1, K2, . . . Kn).

The backlight in the LCD display portion 3 comprises a
plurality of light emitting elements (L1,1.2, . . . Ln), and they
can individually perform light emitting control according to
LCD display portion backlight control signals from the
CPU. Similarly, the backlight in the key operational portion
4 also comprises a plurality of light emitting element (k1,
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K2, ...Kn), and they can individually perform light emitting
control according to key operational portion backlight con-
trol signals from the CPU.

Referring to FIG. 4B, the backlight control will be
described. When any one of the keys in the key operational
portion 4 is pushed down, the CPU 2 detects key input and
causes the battery residual amount detecting portion to judge
the battery residual amount. In case that the battery residual
amount is judged full charge, all of the light emitting
elements in both the LCD display portion 3 and the key
operational portion 4 are turned on. In case that the battery
residual amount is judged to be smaller than a predetermined
value, only the light emitting elements L1, [.2 in the back-
light of the LCD display portion 3 and the light emitting
elements K1, K2 in the backlight of the key operational
portion 4 emit the light. Further, in case that the battery
residual amount is judged to be smaller than a second
predetermined value that is smaller than the above prede-
termined value, the backlight of the key operational portion
4 is not turned on but the only the backlight of the LCD
display portion 3 is turned on.

According to the above embodiment, the lightness of the
backlight can be adjusted according to the battery residual
amount, so that the electric power of the battery can be
utilized for a long time.

<Fourth Embodiment>

FIG. 5 is a block diagram of an information terminal
device according to a fourth embodiment and a flowchart
thereof. In FIG. 5, reference 1 is a battery residual amount
detecting portion for detecting amount of the residual
battery, 2 is a CPU for performing input of various data and
control of the information terminal device such as backlight
control, 3 is a LCD display portion comprising a LCD for
displaying data and a backlight illumination, and 4 is a key
operational portion comprising a data input key such as a
number key, a function key and the like, and backlight
illumination.

The backlight in the LCD display portion 3 and the
backlight in the key operational portion 4 can be individu-
ally controlled according to backlight control signals from
the CPU.

Referring to FIG. 5B, the backlight control will be
described. When any one of the keys in the key operational
portion 4 is pushed down, the CPU 2 detects the key input
and judges the lightness of the surrounding light in the
optical sensor portion. In case that the CPU judges that the
surroundings are so light that the backlight is not required,
it turns off the backlights in both the LCD display portion 3
and the key operational portion 4. In case that the CPU
judges that the surroundings are so light that the key
operation can be performed, it does not turn on the backlight
in the key operational portion 4 but turns on only the
backlight in the LCD display portion 3. Further, in case that
the CPU judges that the surroundings are not light enough,
it turns on the backlights in both the LCD display portion 3
and the key operational portion 4.

According to the above embodiment, in case that the
surroundings are so light that it is not necessary to turn on
the backlights, the backlights are not turned on. On the other
hand, in case that the surroundings are so light that the key
operation can be performed, only the backlight in the LCD
display portion 3 can be turned on. Hereby, it is possible to
prevent unnecessary consumption of the battery electric
power.

According to the above embodiments, the lightness of the
backlight can be adjusted according to the battery residual
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amount. Therefore, the electric power of the battery can be
utilized for a long time.
What is claimed is:
1. An information terminal device comprising:
backlight means for illuminating a key operational portion
or a LCD display portion; an optical sensor portion for
detecting lightness of the surroundings;
backlight control means for turning on illumination light
according to surrounding light for a fixed time after key
operation; and
optical sensor power supply control means for applying
electric power to said optical sensor portion at regu-
lar intervals thereby to detect the surrounding light,
wherein the electric power to said optical sensor por-
tion is only applied during when the surrounding
light is detected.
2. An information terminal device comprising:
backlight means for illuminating a key operational portion
or a LCD display portion;
an optical sensor portion which is provided adjacently to
a terminating LED and detects lightness of the sur-
roundings;
backlight control means for adjusting illumination light
according to surrounding light; and
an optical guide which performs terminating display by
guiding light of a terminating LED to the outside at the
terminating time and guides the surrounding light to
said optical sensor at the illumination control time.
3. An information terminal device comprising:
key operational portion backlight means for illuminating
a key operational portion;
LCD backlight means for illuminating a LCD display
portion;
battery residual amount detecting means for detecting
amount of the residual battery; and
backlight control means for adjusting illumination light
according to the battery residual amount, wherein both
the key operational portion backlight means and the
LCD backlight means are turned on when the battery
residual amount is equal to or larger than a first
predetermined value, both the key operational portion
backlight means and the LCD backlight means are
turned off when the battery residual amount is smaller
than a second predetermined value, wherein the first
predetermined value is larger than the second prede-
termined value, and only the LCD backlight means is
turned on when the battery residual amount is equal to
or higher than the second predetermined value but
lower than the first predetermined value.
4. An information terminal device comprising:
key operational portion backlight means for illuminating
a key operational portion;
LCD backlight means for illuminating a LCD display
portion;
an optical sensor portion for detecting lightness of the
surroundings; and
backlight control means for adjusting illumination light
according to the surrounding light;
wherein said backlight control means switches, according
to the surrounding light when the key operation is
performed, control in which both the key operational
portion backlight means and the LCD backlight means
are turned off when the surrounding light is equal to or
higher than a first level, control in which only the LCD
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backlight means is turned on when the surrounding
light is equal to or higher than a second level but lower
than the first level, and control in which all backlight
means are turned on when the surrounding light is

8

lower than the second level, wherein the first level
represents a greater light than the second level.

*

*

*

*

*

Nintendo Exhibit 1012
Page 009





