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ELECTRONIC APPARATUS, OPERATION
MANAGEMENT METHOD, AND
COMPUTER-READABLE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority under 35 USC 119 of Japanese Patent
Application No. 2015-126739 filed on Jun. 24, 2013, the
entire disclosure of which, including the description, claims,
drawings, and abstract, is incorporated herein by reference
in its entirety.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to an electronic appa-
ratus, an operation management method, and a computer-
readable medium.

[0004] 2. Description of the Related Art

[0005] Wearable wrist terminals called smartwatches are
becoming increasingly common in recent years as described
in, for example, Japanese Patent Application Laid-Open No.
2006-101505. For instance, a user wears a smartwatch on his
or her wrist at all times.

1. Field of the Invention

SUMMARY OF THE INVENTION

[0006] The present invention is an electronic apparatus
including: a temperature acquisition unit operable to acquire
a temperature of the apparatus; and a computing device
operable to function as units including: an information
acquisition unit operable to acquire information about an
effect on a skin, wherein the information about the effect on
the skin changes depending on the temperature and is based
on a limit time associated with the temperature; and a
processing unit operable to execute a preset process, based
on the information about the effect on the skin acquired by
the information acquisition unit for the temperature of the
apparatus.

[0007] The present invention is an operation management
method including: acquiring a temperature of the apparatus;
acquiring information about an effect on a skin, wherein the
information about the effect on the skin changes depending
on the temperature and is based on a limit time associated
with the temperature; and executing a preset process, based
on the acquired information about the effect on the skin for
the acquired temperature of the apparatus.

[0008] The present invention is a computer-readable
medium in which a program is stored, the program causing
a computer for controlling an electronic apparatus including
a temperature acquisition unit operable to acquire a tem-
perature of the apparatus, to realize: an information acqui-
sition function of acquiring information about an effect on a
skin, wherein the information about the effect on the skin
changes depending on the temperature and is based on a
limit time associated with the temperature; and a processing
function of executing a preset process, based on the infor-
mation about the effect on the skin acquired by the infor-
mation acquisition function for the temperature of the appa-
ratus acquired by the temperature acquisition unit.
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BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0009] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the invention.

[0010] FIG. 11s a block diagram illustrating the hardware
structure of an electronic apparatus according to an embodi-
ment of the present invention.

[0011] FIG. 2 is a functional block diagram illustrating the
functional structure for executing a power management
process in the functional structure of the electronic apparatus
1in FIG. 1.

[0012] FIG. 3 is a flowchart illustrating the power man-
agement process executed by the electronic apparatus 1 in
FIG. 1 having the functional structure in FIG. 2.

[0013] FIG. 4 is a flowchart illustrating a resumption
process.
DETAILED DESCRIPTION OF THE
INVENTION
[0014] Embodiments of the present invention will be

explained with reference to the drawings.

[0015] FIG. 11s a block diagram illustrating the hardware
structure of an electronic apparatus 1 according to an
embodiment of the present invention.

[0016] The electronic apparatus 1 is, for example, a wrist
terminal such as a smartwatch.

[0017] [Hardware Structure]

[0018] The electronic apparatus 1 includes a central pro-
cessing unit (CPU) 11, a read only memory (ROM) 12, a
random access memory (RAM) 13, an input unit 14, a liquid
crystal display (LCD) 15, a backlight 16, a temperature
sensor 17, an analog to digital (A/D) conversion unit 18, a
power management unit 19, an AC-DC adapter 20, a lithium
ion battery 21, a battery management IC 22, a power supply
1C 23, and a biosensor 24. In the electronic apparatus 1, the
CPU 11, the ROM 12, the RAM 13, the LCD 15, and the
backlight 16 constitute an application processing unit 1A.
[0019] The CPU 11 executes various processes such as the
below-mentioned power management process, according to
programs stored in the ROM 12.

[0020] The ROM 12 stores various programs executed by
the CPU 11 and various data used for the control of the
electronic apparatus 1.

[0021] The RAM 13 stores data necessary for the execu-
tion of various processes by the CPU 11 and the like, as
needed.

[0022] The input unit 14 includes various buttons, capaci-
tance or resistive position input sensors layered in the
display area of the LCD 15, etc., and receives input of
various information according to user commands.

[0023] The LCD 15 outputs images according to instruc-
tions by the CPU 11. For example, the LCD 15 displays
various images and user interface screens. In this embodi-
ment, the position input sensors of the input unit 14 are
overlaid on the LCD 15, constituting a touch panel.

[0024] The backlight 16 includes a light emitting diode
(LED) and the like installed on the back of the LCD 15, and
illuminates the LCD 15 from the back during display on the
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LCD 15. The LCD 15 and the backlight 16 may be replaced
with a display panel (e.g. an organic EL panel) that emits
light itself.

[0025] The temperature sensor 17 is installed on the back
(the surface that comes into contact with the user) of the
electronic apparatus 1 or the electronic apparatus 1 side of
the back cover provided on the back of the electronic
apparatus 1, and detects the temperature of the part of the
electronic apparatus 1 in contact with the user.

[0026] The A/D conversion unit 18 converts an analog
detection signal (voltage) indicating the temperature
detected by the temperature sensor 17 into a digital signal
(temperature), and outputs the digital signal to the power
management unit 19. The A/D conversion unit 18 also
converts an analog detection signal (voltage) indicating
bio-information detected by the biosensor 24 into a digital
signal (bio-information), and outputs the digital signal to the
power management unit 19.

[0027] The power management unit 19 includes a micro-
computer including a processor, memory, etc., and manages
the power supply to the electronic apparatus 1. In detail, by
executing the below-mentioned power management process,
the power managenient unit 19 integrates the effect of the
temperature on the user’s skin based on the detection signals
of the temperature sensor 17 and biosensor 24, and deter-
mines the integrated effect to manage (e.g. stop or resume)
the power supply to the electronic apparatus 1.

[0028] The AC-DC adapter 20 converts an alternating
current (AC) voltage output from a commercial power
supply into a direct current (DC) voltage.

[0029] The lithium ion battery 21 is charged by the battery
management IC 22, and also supplies the stored power to the
battery management 1C 22.

[0030] The battery management IC 22 charges the lithium
ion battery 21 with the power supplied from the AC-DC
adapter 20. The battery management IC 22 also supplies the
power stored in the lithium ion battery 21 to the power
supply IC 23.

[0031] The power supply IC 23 supplies power to the
electronic apparatus 1 or stops the power supply, according
to an instruction by the power management unit 19. Here,
the power supply IC 23 converts the voltage supplied from
the battery management IC 22 into a voltage specified for
each part (e.g. the CPU 11, the LCD 15, or the like) as a
power supply destination in the electronic apparatus 1, and
supplies the power.

[0032] The biosensor 24 is installed on the back (the
surface that comes into contact with the user) of the elec-
tronic apparatus 1, and detects the bio-information of the
user by, for example, irradiating the user’s skin with light
and measuring the reflected light. In this embodiment, the
biosensor 24 detects the user’s pulse and whether or not the
electronic apparatus 1 is in contact with the user’s skin.
[0033] [Functional Structure]

[0034] FIG. 2 is a functional block diagram illustrating the
functional structure for executing the power management
process in the functional structure of the electronic apparatus
1.

[0035] The power management process is a series of
processes for managing the power supply to the electronic
apparatus 1 according to conditions that take into consider-
ation the past effect of the temperature of the electronic
apparatus 1 on the skin, based on the temperature detected
by the temperature sensor 17.
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[0036] 1In the case of executing the power management
process, the power management unit 19 functions as an
initialization unit 51, a contact determination unit 52, a
wakefulness determination unit 53, a temperature acquisi-
tion unit 54, a temperature integration unit 55, and a tem-
perature management unit 56, as illustrated in FIG. 2.
[0037] Moreover, a temperature management table storage
unit 71 is set in an area in the ROM 12.

[0038] The temperature management table storage unit 71
stores data of a temperature management table indicating, in
tabular form, the relationship between the temperature of the
electronic apparatus 1 and the time taken for the contact with
the electronic apparatus 1 of the temperature to accumulate
to affect the skin (e.g. a low temperature burn). In the
temperature management table, each specific temperature
and the time taken to affect the skin are associated with each
other. In the case where the time taken for the temperature
of the electronic apparatus 1 to affect the skin can be
represented by a formula, however, the formula may be
stored instead of the temperature management table. In other
words, the time taken to affect the skin may be directly
calculated from the measured temperature, instead of using
the table.

[0039] The initialization unit 51 initializes (resets) the
integration value (the below-mentioned integration value X)
of the effect of the temperature on the user’s skin, when the
electronic apparatus 1 is activated.

[0040] The contact determination unit 52 determines
whether or not the electronic apparatus 1 is in contact with
the user’s skin, based on the detection signal of the biosensor
24.

[0041] The wakefulness determination unit 53 acquires
the user’s pulse based on the detection signal of the biosen-
sor 24, and determines the wakefulness of the user (whether
the user is asleep or awake). In the case where the electronic
apparatus 1 includes other sensors, such as an accelerometer
and a gyroscope, which can be used to determine the
wakefulness of the user, the wakefulness determination unit
53 can determine the wakefulness of the user based on the
detection signals of these sensors in addition to the detection
signal of the biosensor 24.

[0042] The temperature acquisition unit 54 acquires the
temperature detected by the temperature sensor 17, via the
A/D conversion unit 18.

[0043] The temperature integration unit 55 calculates a
temperature coefficient based on the temperature acquired
by the temperature acquisition unit 54, and acquires the
integration value X of the temperature coeflicient from when
the temperature detection starts.

[0044] In detail, the temperature integration unit 55 sets
the following limit times on the assumption that, for
example, prolonged contact with the electronic apparatus 1
affects the skin in the case where the temperature of the
electronic apparatus 1 is not less than 42 degrees C. Note
that these values are merely illustrative, and experimental
values according to the specifications of the electronic
apparatus 1 may be employed in actual use.

[0045] 42 degrees C.: 240 minutes

[0046] 43 degrees C.: 145 minutes

[0047] 44 degrees C.: 90 minutes

[0048] 45 degrees C.: 50 minutes

[0049] Suppose the skin is affected in the case where the

integration value X of the temperature coefficient exceeds
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100 as a threshold for stopping the power supply. Then, the
temperature coefficient is as follows.

[0050] 42 degrees C.: 100/240 (minutes)=~0.42

[0051] 43 degrees C.: 100/145 (minutes)=~0.7

[0052] 44 degrees C.: 100/90 (minutes)=1.1

[0053] 45 degrees C.: 100/50 (minutes)~2

[0054] In the case where the temperature acquired by the

temperature acquisition unit 54 is less than 42 degrees C.,
the temperature coefficient is as follows.

[0055] 38 degrees C.: -100/20 (minutes)=~-5

[0056] 40 degrees C.: =100/30 (minutes)=—3.3

[0057] 41 degrees C.: -100/40 (minutes)~-2.5

[0058] The temperature coeflicient indicates the effect on

the skin per unit time. A negative temperature coefficient
means that, in the case where the negative temperature
continues, there is recovery from the effect of the tempera-
ture on the skin (recovery skin damage of low temperature
burn) even when the skin is in contact with the electronic
apparatus 1.

[0059] In the case where the temperature of the electronic
apparatus 1 is less than 42 degrees C. immediately after the
electronic apparatus 1 is powered on, for example, the
temperature coeflicient is set to not a negative value but 0.
In this way, the integration value of the temperature coef-
ficient is held at O until the temperature of the electronic
apparatus 1 becomes 42 degrees C. or higher for the first
time.

[0060] The temperature integration unit 55 calculates the
temperature coefficient corresponding to the temperature per
minute and adds the temperature coeflicient to the past
integration value X, thus sequentially calculating the inte-
gration value X.

[0061] The temperature management unit 56 determines
whether or not the integration value X calculated by the
temperature integration unit 55 exceeds a threshold of 100
for stopping the power supply. In the case of determining
that the integration value X exceeds the threshold of 100 for
stopping the power supply, the temperature management
unit 56 warns the user (a warning about the possibility of
affecting the skin) by display, sound, or the like. and stops
the power supply to the application processing unit 1A after
a predetermined time from the warning to the user or after
input of a response by the user. In the case where the power
management unit 19 is charging the lithium ion battery 21
from the AC-DC adapter 20, the temperature management
unit 56 also instructs the power management unit 19 to stop
the charging.

[0062] After determining that the integration value X
exceeds the threshold of 100 for stopping the power supply,
the temperature management unit 56 determines whether or
not the integration value X calculated by the temperature
integration unit 55 is below a threshold of 50 for resuming
the power supply. In the case of determining that the
integration value X is below the threshold of 50 for resuming
the power supply, the temperature management unit 56
resumes the power supply to the application processing unit
1A after a predetermined time from a notification to the user
(a notification that the possibility of affecting the skin has
decreased) or after input of a response by the user. In the
case where the temperature management unit 56 has
instructed the power management unit 19 to stop charging
the lithium ion battery 21 from the AC-DC adapter 20, the
temperature management unit 56 also instructs the power
management unit 19 to resume the charging.
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[0063] Thus, even when the temperature of the electronic
apparatus 1 has dropped below the temperature at or above
which the skin is assumed to be affected, the temperature
management unit 56 does not resume the power supply
immediately, but resumes the power supply after the past
effect of the temperature of the electronic apparatus 1 on the
skin is reduced. The effect of prolonged skin contact with the
electronic apparatus 1 can be appropriately suppressed in
this way.

[0064] [Operation]
[0065] The following describes operation.
[0066] FIG. 3 is a flowchart illustrating the power man-

agement process executed by the electronic apparatus 1 in
FIG. 1 having the functional structure in FIG. 2.

[0067] The power management process is started when the
electronic apparatus 1 is powered on, and repeatedly
executed until the electronic apparatus 1 is powered off.
[0068] In step S1, the initialization unit 51 executes the
initialization process on the electronic apparatus 1. In detail,
the initialization unit 51 activates each unit of the electronic
apparatus 1, and resets (initializes) the integration value X of
the temperature coeflicient to 0.

[0069] Instep S2, the contact determination unit 52 deter-
mines whether or not the electronic apparatus 1 is in contact
with the user’s skin, based on the detection signal of the
biosensor 24.

[0070] In the case where the electronic apparatus 1 is not
in contact with the user’s skin, the determination in step S2
results in NO, and the process goes to step S1.

[0071] In the case where the electronic apparatus 1 is in
contact with the user’s skin, the determination in step S2
results in YES, and the process goes to step S3.

[0072] 1In step S3, the temperature acquisition unit 54
acquires the temperature detected by the temperature sensor
17, via the A/D conversion unit 18.

[0073] In step S4, the temperature integration unit 55
calculates the temperature coefficient based on the tempera-
ture acquired by the temperature acquisition unit 54, and
acquires the integration value X of the temperature coefi-
cient from when the temperature detection starts.

[0074] In step S5, the temperature management unit 56
determines whether or not the integration value X calculated
by the temperature integration unit 55 exceeds the threshold
of 100 for stopping the power supply.

[0075] Inthe case where the integration value X calculated
by the temperature integration unit 55 does not exceed the
threshold of 100 for stopping the power supply, the deter-
mination in step S5 results in NO, and the process goes to
step S6.

[0076] Inthe case where the integration value X calculated
by the temperature integration unit 55 exceeds the threshold
of 100 for stopping the power supply, the determination in
step S5 results in YES, and the process goes to step S7.
[0077] In step S6, the temperature management unit 56
counts 1 minute, and then the process goes to step S3.
[0078] In step S7, the temperature management unit 56
warns the user (a warning that the skin may be affected). For
example, a warning that the temperature is too high may be
given to the user by display on the LCD 15, sound output
from a speaker (not illustrated), or both of them. In the case
where the wakefulness determination unit 53 determines that
the user is asleep, the temperature management unit 56 may
omit the warning to the user in step S7.
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[0079] In step S8, the temperature management unit 56
stops the power supply to the application processing unit 1A.
Here, the temperature management unit 56 stops the power
supply to the application processing unit 1A, after a prede-
termined time from the warning to the user in step S7 or after
input of a response by the user. In the case where the power
management unit 19 is charging the lithium ion battery 21
from the AC-DC adapter 20, the temperature management
unit 56 also instructs the power management unit 19 to stop
the charging.

[0080] In step S9, the temperature management unit 56
executes a resumption process for resuming the power
supply to the application processing unit 1A (see FIG. 4).
[0081] After step S9, the process goes to step S2.

[0082] The power management process described above is
repeated until the electronic apparatus 1 is powered off.
[0083] According to such a process, while the electronic
apparatus 1 is in contact with the user’s skin, the effect on
the user’s skin is integrated as the temperature coeflicient
corresponding to the temperature and, in the case where the
integration value exceeds the threshold, the user is warned
of the effect on the skin and the power supply to the
application processing unit 1A and the charging are stopped.
[0084] The effect of prolonged skin contact with the
electronic apparatus 1 can be appropriately suppressed in
consideration of the past effect of the temperature of the
electronic apparatus 1 on the skin in this way.

[0085] The following describes the resumption process
executed in step S9 in the temperature management process.

[0086] FIG. 4 is a flowchart illustrating the resumption
process.
[0087] In step S21, the temperature acquisition unit 54

acquires the temperature detected by the temperature sensor
17, via the A/D conversion unit 18.

[0088] In step S22, the temperature integration unit 55
calculates the temperature coeflicient based on the tempera-
ture acquired by the temperature acquisition unit 54, and
acquires the integration value X of the temperature coeffi-
cient from when the temperature detection starts.

[0089] In step S23, the temperature management unit 56
determines whether or not the integration value X calculated
by the temperature integration unit 55 is below the threshold
of 50 for resuming the power supply.

[0090] Inthe case where the integration value X calculated
by the temperature integration unit 55 is not below the
threshold of 50 for resuming the power supply, the deter-
mination in step S23 results in NO, and the process goes to
step S24.

[0091] Inthe case where the integration value X calculated
by the temperature integration unit 55 is below the threshold
of 50 for resuming the power supply, the determination in
step S23 results in YES, and the process goes to step S25.
[0092] In step S24, the temperature management unit 56
counts 1 minute, and then the process goes to step S21.
[0093] In step S25, the temperature management unit 56
notifies the user (a notification that the possibility of affect-
ing the skin has decreased). For example, a notification that
the temperature has decreased may be given to the user by
display on the LCD 15, sound output from a speaker (not
illustrated), or both of them, as in step S7. In the case where
the wakefulness determination unit 53 determines that the
user is asleep, the temperature management unit 56 may
omit the notification to the user in step S25.
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[0094] 1In step S26, the temperature management unit 56
resumes the power supply to the application processing unit
1A. Here, the temperature management unit 56 resumes the
power supply to the application processing unit 1A, after a
predetermined time from the notification to the user in step
S25 or after input of a response by the user. In the case where
the temperature management unit 56 has instructed the
power management unit 19 to stop charging the lithium ion
battery 21 from the AC-DC adapter 20, the temperature
management unit 56 also instructs the power management
unit 19 to resume the charging.

[0095] After step S26, the process returns to the power
management process.

[0096] According to such a process, even when the tem-
perature of the electronic apparatus 1 has dropped below the
temperature at or above which the skin is assumed to be
affected, the temperature management unit 56 does not
resume the power supply immediately, but resumes the
power supply after the past effect of the temperature of the
electronic apparatus 1 on the skin is reduced. The effect of
prolonged skin contact with the electronic apparatus 1 can
be appropriately suppressed in this way.

[0097] [Modification 1]

[0098] In the foregoing embodiment, the biosensor 24
may detect the skin type (skin thickness, etc.) of the user,
and the threshold for stopping the power supply and the
threshold for resuming the power supply may be changed
depending on the detection result.

[0099] For example, in the case where the detected skin
type is less susceptible to the temperature (i.e. the skin is
thicker than a reference thickness), the temperature man-
agement unit 56 raises the threshold for stopping the power
supply from 100 to 110, and lowers the threshold for
resuming the power supply from 50 to 40. In the case where
the detected skin type is more susceptible to the temperature
(i.e. the skin is thinner than the reference thickness), the
temperature management unit 56 lowers the threshold for
stopping the power supply from 100 to 90, and raises the
threshold for resuming the power supply from 50 to 60.
[0100] This enables such control that facilitates the power
supply in the case where the user’s skin is less susceptible
to the temperature and facilitates stopping the power supply
in the case where the user’s skin is more susceptible to the
temperature, depending on the skin type of the user.
[0101] [Modification 2]

[0102] The foregoing embodiment describes an example
where the warning in step S7 in the temperature manage-
ment process and the notification in step S25 in the resump-
tion process are omitted in the case where the wakefulness
determination unit 53 determines that the user is asleep.
[0103] Alternatively, the threshold for stopping the power
supply and the threshold for resuming the power supply may
be changed in the case where the wakefulness determination
unit 53 determines that the user is asleep.

[0104] For example, in the case where the wakefulness
determination unit 53 determines that the user is asleep, the
threshold for stopping the power supply is lowered from 100
to 90, and the threshold for resuming the power supply is
raised from 50 to 60.

[0105] This enables such control that facilitates stopping
the power supply in the case where the user is asleep, with
it being possible to prevent the user from being affected by
the temperature without being aware of it during sleep.
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[0106] In the case of determining that the user is asleep,
the power supply to the LCD 15 and the backlight 16 or the
application processing unit 1A may be stopped on the
assumption that the user is not viewing the LCD 15.

[0107] The electronic apparatus 1 having the structure
described above includes the temperature acquisition unit
54, the temperature integration unit 55, and the temperature
management unit 56.

[0108] The temperature acquisition unit 54 acquires the
temperature of the apparatus.

[0109] The temperature integration unit 55 acquires infor-
mation (limit time) about the effect on the skin which
changes depending on the temperature.

[0110] The temperature management unit 56 executes a
preset process, based on the temperature of the apparatus
acquired by the temperature acquisition unit 54 and the
information about the effect on the skin acquired by the
temperature integration unit 55.

[0111] Thus, while the electronic apparatus 1 is in contact
with the user’s skin, the information about the effect on the
skin which changes depending on the temperature is
acquired, and the preset process in the electronic apparatus
1 is executed according to the temperature of the apparatus
and the information.

[0112] The effect of prolonged skin contact with the
electronic apparatus 1 can be appropriately suppressed in
this way.

[0113] The temperature integration unit 55 acquires an
index (the integration value X of the temperature coeflicient)
of the effect of the temperature of the apparatus acquired by
the temperature acquisition unit 54 on the user’s skin up to
the present, based on the temperature of the apparatus
acquired by the temperature acquisition unit 54 and the
information about the effect on the skin.

[0114] Thus, while the electronic apparatus 1 is in contact
with the user’s skin, the index of the effect on the user’s skin
is acquired, and the preset process in the electronic apparatus
1 is executed according to the index.

[0115] The effect of prolonged skin contact with the
electronic apparatus 1 can be appropriately suppressed in
consideration of the past effect of the temperature of the
electronic apparatus 1 on the skin in this way.

[0116] The temperature integration unit 55 increases the
index in the case where the temperature of the electronic
apparatus 1 is not less than a threshold temperature set with
regard to the effect of the temperature of the electronic
apparatus 1 on the user’s skin, and decreases the index in the
case where the temperature of the electronic apparatus 1 is
less than the threshold temperature.

[0117] Thus, the index can be changed depending on
whether or not the temperature of the electronic apparatus 1
is not less than the threshold temperature, which enables
appropriate control of the electronic apparatus 1.

[0118] The temperature integration unit 55 calculates a
unit index (temperature coeflicient) indicating the effect on
the skin per unit time, based on the temperature of the
electronic apparatus 1 acquired by the temperature acquisi-
tion unit 54 and a time set in association with the tempera-
ture.

[0119] The temperature integration unit 55 integrates the
unit index per unit time, to acquire the index.
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[0120] Thus, the index of the effect of the temperature of
the electronic apparatus 1 on the user’s skin up to the present
can be acquired by appropriately reflecting the effect of the
temperature per unit time.

[0121] The electronic apparatus 1 further includes the
contact determination unit 52.

[0122] The contact determination unit 52 determines
whether or not the apparatus is in contact with the user’s
skin.

[0123] The temperature integration unit 55 acquires the
index up to the present from when the contact determination
unit 52 determines that the apparatus is in contact with the
user’s skin.

[0124] Thus, the index of the effect of the temperature of
the electronic apparatus 1 on the user’s skin up to the present
can be acquired by appropriately reflecting the effect during
the time when the electronic apparatus 1 is actually in
contact with the user’s skin.

[0125] The temperature management unit 56 executes a
process of suppressing the operation of the electronic appa-
ratus 1 as the preset process, in the case where the index
acquired by the temperature integration unit 55 exceeds a
criterion for suppressing the operation.

[0126] Thus, the temperature of the electronic apparatus 1
can be decreased in the case where the index of the effect of
the temperature of the electronic apparatus 1 on the user’s
skin up to the present exceeds the criterion for suppressing
the operation.

[0127] The electronic apparatus 1 further includes the
biosensor 24.

[0128] The biosensor 24 acquires the thickness of the
user’s skin.

[0129] The temperature management unit 56 raises the
criterion for suppressing the operation in the case where the
thickness of the user’s skin acquired by the biosensor 24 is
not less than a reference thickness, and lowers the criterion
for suppressing the operation in the case where the thickness
of the user’s skin acquired by the biosensor 24 is less than
the reference thickness.

[0130] This enables such control that facilitates the opera-
tion of the electronic apparatus 1 in the case where the user’s
skin is less susceptible to the temperature and facilitates
suppressing the operation of the electronic apparatus 1 in the
case where the user’s skin is more susceptible to the tem-
perature, depending on the skin type of the user.

[0131] The electronic apparatus 1 further includes the
wakefulness determination unit 53.

[0132] The wakefulness determination unit 53 determines
the wakefulness of the user.

[0133] The temperature management unit 56 lowers the
criterion for suppressing the operation, in the case where the
wakefulness determination unit 53 determines that the user
is asleep.

[0134] This enables such control that facilitates suppress-
ing the operation of the electronic apparatus 1 in the case
where the user is asleep, with it being possible to prevent the
user from being affected by the temperature without being
aware of it during sleep.

[0135] The temperature management unit 56 releases the
suppression of the operation of the electronic apparatus, in
the case where the index acquired by the temperature
integration unit 55 is below a criterion for releasing the
suppression of the operation.
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[0136] Thus, even when the temperature of the electronic
apparatus 1 has dropped below the temperature at or above
which the skin is assumed to be affected, the power supply
is not resumed immediately, but resumed after the past effect
of the temperature of the electronic apparatus 1 on the skin
is reduced.

[0137] The effect of prolonged skin contact with the
electronic apparatus 1 can be appropriately suppressed in
this way.
[0138] The temperature management unit 56 notifies the
execution of the preset process, when executing the preset
process.

[0139] This enables the user to recognize that the situation
requires the execution of the present process and that the
preset process is to be executed.

[0140] The present invention is not limited to the forego-
ing embodiment, and includes changes and modifications as
long as the object of the present invention is achieved.

[0141] Although the foregoing embodiment describes an
example where the temperature management unit 56 stops
the power supply to the application processing unit 1A in the
electronic apparatus 1 in the case of determining that the
integration value X calculated by the temperature integration
unit 55 exceeds the threshold of 100 for stopping the power
supply, this is not a limitation. The temperature management
unit 56 may refer to the temperature acquired by the tem-
perature acquisition unit 54 and, in the case of determining
that a threshold for the information about the effect on the
skin which changes depending on the temperature is
exceeded, perform a predetermined process (e.g. stopping
the power supply to the application processing unit 1A in the
electronic apparatus 1).

[0142] Likewise, although the foregoing embodiment
describes an example where the temperature managemnient
unit 56 resumes the power supply to the application pro-
cessing unit 1A in the electronic apparatus 1 in the case of
determining that the integration value X calculated by the
temperature integration unit 55 is below the threshold of 50
for resuming the power supply, this is not a limitation. The
temperature management unit 56 may refer to the tempera-
ture acquired by the temperature acquisition unit 54 and, in
the case of determining that a threshold for the information
about the effect on the skin which changes depending on the
temperature is not exceeded, perform a predetermined pro-
cess (e.g. resuming the power supply to the application
processing unit 1A in the electronic apparatus 1).

[0143] Although the foregoing embodiment describes an
example where the temperature management unit 56 warns
the user (a warning that the skin may be affected) and stops
the power supply to the application processing unit 1A in the
case where the integration value X calculated by the tem-
perature integration unit 55 exceeds the threshold of 100 for
stopping the power supply, the temperature management
unit 56 may only warn the user without stopping the power
supply to the application processing unit 1A. After the
warning to the user, the user may select whether or not to
stop the power supply to the application processing unit 1A.

[0144] Although the foregoing embodiment describes an
example where the temperature management unit 56 stops
the power supply to the application processing unit 1A or the
charging of the lithium ion battery 21 in order to control the
temperature of the electronic apparatus 1, this is not a
limitation.
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[0145] The temperature management unit 56 may
decrease the operation clock in the application processing
unit 1A or make the operation of the application processing
unit 1A and the charging of the lithium ion battery 21
intermittent, as long as the temperature of the electronic
apparatus 1 can be decreased.

[0146] Although the foregoing embodiment describes an
example where the power management process is executed
in the case where the contact determination unit 52 deter-
mines that the electronic apparatus 1 is in contact with the
user’s skin, this is not a limitation. The power management
process may be suspended when the user removes the
electronic apparatus 1 and, after the integration of the effect
on the skin (recovery) during the suspension, resumed from
when the user puts on the electronic apparatus 1 again.
[0147] Although the foregoing embodiment describes a
wrist terminal as an example of the electronic apparatus 1 to
which the present invention is applied, the present invention
is not particularly limited to such.

[0148] For example, the present invention is applicable to
electronic apparatuses used in contact with users in general.
In detail, the present invention is applicable to a notebook
personal computer, a television receiver, a video camera, a
portable navigation device, a mobile phone, a smartphone, a
portable game machine, any type of wearable terminal, etc.
[0149] The series of processes described above may be
executed by hardware or by software.

[0150] In other words, the functional structure in FIG. 2 is
merely illustrative, and does not particularly limit the pres-
ent invention. As long as the electronic apparatus 1 has
functions for executing the series of processes as a whole,
which functional blocks are used to realize such functions is
not particularly limited to the example in FIG. 2.

[0151] Furthermore, one functional block may be realized
by hardware alone, by software alone, or by a combination
of hardware and software.

[0152] In the case where the series of processes is
executed by software, a program constituting the software is
installed from a network or a recording medium into a
computer or the like.

[0153] The computer may be a computer incorporated in
dedicated hardware. The computer may be a computer
capable of various functions when installed with various
programs, such as a general-purpose personal computer.

[0154] A recording medium including such a program may
be realized not only by a removable medium which is
distributed separately from the apparatus to provide the
program to the user, but also by, for example, a recording
medium provided to the user in the state of being incorpo-
rated in the apparatus beforehand. The removable medium
is, for example, a magnetic disk (such as a floppy disk), an
optical disc, or a magneto-optical disc. Examples of the
optical disc include a compact disc read-only memory
(CD-ROM), a digital versatile disc (DVD), and a Blu-ray®
disc. Examples of the magneto-optical disc include a mini
disc (MD). The recording medium provided to the user in the
state of being incorporated in the apparatus beforehand is,
for example, the ROM 12 in FIG. 1 in which the program is
stored.

[0155] In this specification, the steps included in the
program stored in the recording medium may include not
only processes executed in time series but also processes not
executed in time series but executed in parallel or separately.
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[0156] While some embodiments of the present invention
have been described above, these embodiments are merely
illustrative and do not limit the technical scope of the present
invention. Various other embodiments of the present inven-
tion are possible, and changes such as omission and replace-
ment may be made without departing from the scope of the
present invention. These embodiments and modifications are
included in the scope of the invention described in this
specification as an example and also included in the scope of
the invention described in the claims and its equivalent
scope.

What is claimed is:

1. An electronic apparatus comprising:

a temperature acquisition unit operable to acquire a tem-

perature of the apparatus; and

a computing device operable to function as units com-

prising:

an information acquisition unit operable to acquire infor-

mation about an effect on a skin, wherein the informa-
tion about the effect on the skin changes depending on
the temperature and is based on a limit time associated
with the temperature; and

a processing unit operable to execute a preset process,

based on the information about the effect on the skin
acquired by the information acquisition unit for the
temperature of the apparatus.

2. The electronic apparatus according to claim 1, wherein
the information acquisition unit is operable to acquire an
index of the effect of the temperature of the apparatus on a
user’s skin up to present, based on the temperature of the
apparatus and the information about the effect on the skin.

3. The electronic apparatus according to claim 2, wherein
the information acquisition unit is operable to increase the
index in the case where the temperature of the apparatus is
not less than a threshold temperature set with regard to the
effect of the temperature of the apparatus on the user’s skin,
and decrease the index in the case where the temperature of
the apparatus is less than the threshold temperature.

4. The electronic apparatus according to claim 2, further
comprising

a unit index calculation unit operable to calculate a unit

index indicating the effect on the skin per unit time,
based on the temperature of the apparatus and a time set
in association with the temperature,

wherein the information acquisition unit is operable to

integrate the unit index per unit time, to acquire the
index.
5. The electronic apparatus according to claim 2, further
comprising
a contact determination unit operable to determine
whether or not the apparatus contacts the user’s skin,

wherein the information acquisition unit is operable to
acquire the index up to the present from when the
contact determination unit determines that the appara-
tus contacts the user’s skin.

6. The electronic apparatus according to claim 2, wherein
the processing unit is operable to execute a process of
suppressing an operation of the electronic apparatus as the
preset process, in the case where the index exceeds a
criterion for suppressing the operation.

7. The electronic apparatus according to claim 6, further
comprising

a thickness acquisition unit operable to acquire a thick-

ness of the user’s skin,
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wherein the processing unit is operable to raise the
criterion for suppressing the operation in the case
where the thickness of the user’s skin detected by the
thickness acquisition unit is not less than a reference
thickness, and lower the criterion for suppressing the
operation in the case where the thickness of the user’s
skin detected by the thickness acquisition unit is less
than the reference thickness.
8. The electronic apparatus according to claim 6, further
comprising
a wakefulness determination unit operable to determine
wakefulness of the user,
wherein the processing unit is operable to lower the
criterion for the index, in the case where the wakeful-
ness determination unit determines that the user is
asleep.
9. The electronic apparatus according to claim 6,
wherein the processing unit is operable to release the
suppression of the operation of the electronic appara-
tus, in the case where the index acquired by the
information acquisition unit is below a criterion for
releasing the suppression of the operation.
10. The electronic apparatus according to claim 1,
wherein the processing unit comprises
a notification unit operable to notify the execution of the
preset process, when the processing unit executes the
preset process.
11. The electronic apparatus according to claim 1,
wherein the information acquisition unit is operable to
acquire the information about the effect on the skin,
based on a table indicating a relationship between the
temperature of the apparatus and a time set in associa-
tion with the temperature.
12. The electronic apparatus according to claim 1,
wherein the information acquisition unit is operable to
acquire the information about the effect on the skin, by
calculating the information about the effect on the skin
from the temperature of the apparatus.
13. An operation management method comprising:
acquiring a temperature of the apparatus;
acquiring information about an effect on a skin, wherein
the information about the effect on the skin changes
depending on the temperature and is based on a limit
time associated with the temperature; and
executing a preset process, based on the acquired infor-
mation about the effect on the skin for the acquired
temperature of the apparatus.
14. The operation management method according to
claim 13, comprising
acquiring an index of the effect of the acquired tempera-
ture of the apparatus on a user’s skin up to present,
based on the acquired temperature of the apparatus and
the acquired information about the effect on the skin.
15. The operation management method according to
claim 14, comprising
increasing the index in the case where the temperature of
the apparatus is not less than a threshold temperature
set with regard to the effect of the temperature of the
apparatus on the user’s skin, and decreasing the index
in the case where the temperature of the apparatus is
less than the threshold temperature.
16. The operation management method according to
claim 14, comprising:
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calculating a unit index indicating the effect on the skin
per unit time, based on the acquired temperature of the
apparatus and a time set in association with the tem-
perature; and

integrating the calculated unit index per unit time, to

acquire the index.

17. A computer-readable medium in which a program is
stored, the program causing a computer for controlling an
electronic apparatus comprising a temperature acquisition
unit operable to acquire a temperature of the apparatus, to
realize:

an information acquisition function of acquiring informa-

tion about an effect on a skin, wherein the information
about the effect on the skin changes depending on the
temperature and is based on a limit time associated with
the temperature; and

a processing function of executing a preset process, based

on the information about the effect on the skin acquired
by the information acquisition function for the tem-
perature of the apparatus acquired by the temperature
acquisition unit.

18. The computer-readable medium according to claim
17, wherein the information acquisition function acquires an
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index of the effect of the temperature of the apparatus
acquired by the temperature acquisition unit on a user’s skin
up to present, based on the temperature of the apparatus
acquired by the temperature acquisition unit and the infor-
mation about the effect on the skin.

19. The computer-readable medium according to claim
18, wherein the information acquisition function increases
the index in the case where the teniperature of the apparatus
is not less than a threshold temperature set with regard to the
effect of the temperature of the apparatus on the user’s skin,
and decreases the index in the case where the temperature of
the apparatus is less than the threshold temperature.

20. The computer-readable medium according to claim
18, the program causing the computer to realize

a unit index calculation function of calculating a unit

index indicating the effect on the skin per unit time,
based on the temperature of the apparatus acquired by
the temperature acquisition unit and a time set in
association with the temperature,

wherein the information acquisition function integrates

the unit index calculated by the unit index calculation
function per unit time, to acquire the index.
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