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An electronic device has a GPS receiver that receives satellite
signals transmitted from positioning information satellites
and computes positioning information; a first storage unit that
stores the positioning information and local time information
including local time computing information related to the
time in the region identified by the positioning information;
an update information receiving unit that receives update
information for the local time information from an update
information transmission device; a second storage unit that
stores the update information; a local time computing infor-
mation acquisition unit that acquires the local time computing
information from the first storage unit when the local time
computing information corresponding to the positioning
information is stored only in the first storage unit, and
acquires the local time computing information from the sec-
ond storage unit when the local time computing information
is stored in the second storage unit.
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ELECTRONIC TIMEPIECE, ELECTRONIC
DEVICE, UPDATE INFORMATION
TRANSMISSION DEVICE, AND UPDATE
INFORMATION TRANSMISSION PROGRAM

BACKGROUND
[0001] 1. Technical Field
[0002] The present invention relates to an electronic time-

piece, an electronic device, an update information transmis-
sion device, and an update information transmission pro-
gram.

[0003] 2. Related Art

[0004] Electronic timepieces that store positioning infor-
mation, time zone information indicating the time difference
to UTC (Coordinated Universal Time) at the location identi-
fied by the positioning information, and information related
to daylight saving time (DST) in a storage unit, and use this
time zone information and DST information (referred to
below as local time computing information) to calculate the
time corresponding to the positioning information, are known
from the literature. See, for example, JP-A-2011-237314.
[0005] When the electronic timepiece disclosed in JP-A-
2011-237314 corrects and displays the time based on the
local time computing information obtained based on the
acquired positioning information, and the user then manually
adjusts the time, the corrected local time computing informa-
tion is stored as second adjustment data. When positioning
information is next acquired and second adjustment data cor-
responding to that positioning information is stored in
memory, the time is corrected and displayed using the second
adjustment data.

[0006] However, because the user must manually adjust the
local time computing information with the electronic time-
piece described in JP-A-2011-237314, adjusting the time is
complicated.

[0007] The local time computing information also cannot
be adjusted for locations other than where the user manually
adjusted the time with the electronic timepiece in JP-A-2011-
237314.

[0008] As a result, when local time computing information
(time zone or DST setting) is changed by a country or regional
government, for example, and differs from the local time
computing information stored in the electronic timepiece,
when the user goes to that country or region and acquires the
positioning information, the time will be corrected using the
old local time computing information, the correct time will
not be displayed, and user convenience drops.

SUMMARY

[0009] An objective of the present invention is to provide an
electronic timepiece, an electronic device, an update infor-
mation transmission device, and an update information trans-
mission program that can easily update the local time com-
puting information and improve user convenience.

[0010] An electronic timepiece according to the invention
includes: a time display unit that displays the time; a satellite
signal receiver unit that receives satellite signals transmitted
from positioning information satellites; a positioning infor-
mation computing unit that computes positioning informa-
tion based on the satellite signals received by the satellite
signal receiver unit; a first storage unit that stores the posi-
tioning information and local time information including
local time computing information related to the time in the

Aug. 4,2016

region identified by the positioning information; an update
information receiving unit that receives the update informa-
tion from an update information transmission device that
transmits update information, which is updated local time
information; a second storage unit that stores the update infor-
mation received by the update information receiving unit; a
local time computing information acquisition unit that
acquires the local time computing information from the first
storage unit when the local time computing information cor-
responding to the positioning information calculated by the
positioning information computing unit is stored only in the
first storage unit, and acquires the local time computing infor-
mation from the second storage unit when the local time
computing information is stored in the second storage unit;
and a time correction unit that corrects the time displayed by
the time display unit based on the local time computing infor-
mation.

[0011] This aspect of the invention has a first storage unit
that stores local time information and a separate second stor-
age unit that stores update information (updated local time
information). The update information is sent from an update
information transmission device, received by the update
information receiving unit, and stored in the second storage
unit. The positioning information computing unit computes
and acquires positioning information based on the satellite
signals received from positioning information satellites. The
local time computing information acquisition unit acquires
the local time computing information from the first storage
unit when local time computing information corresponding to
the positioning information is stored only in the first storage
unit, and acquires the local time computing information from
the second storage unit when the local time computing infor-
mation is stored in the second storage unit.

[0012] Thus comprised, even when local time computing
information for a particular country or region is updated, the
local time computing information can be easily updated by
receiving update information for the local time computing
information from the update information transmission
device. There is therefore no need to manually adjust the local
time computing information with the electronic timepiece
according to the invention, the local time computing infor-
mation can be easily updated, and user convenience can be
improved.

[0013] Because the capacity of a battery used in a small
electronic timepiece such as a wristwatch is small, the writing
process may take a long time because of the large amount of
data if all data in the local time information stored in the first
storage unit is overwritten with new local time information
containing updated local time computing information, and
power consumption increases accordingly. This shortens the
duration time of the electronic timepiece, and may resultin a
system shutdown due to the voltage drop.

[0014] If only part of the local time information stored in
the first storage unit is updated, managing where the local
time information for each country or region is stored in the
first storage unit becomes complex. Such sophisticated man-
agement of the storage unit therefore becomes very difficult
with the processing power and programs incorporated in a
small electronic timepiece.

[0015] The invention, however, receives and stores the
updated part of the local time computing information as
update information in a second storage unit. The amount of
data to be written is therefore small compared with overwrit-
ing all data, and the processor load and power consumption
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can be reduced. The local time computing information can
therefore be updated while increasing the duration time of the
electronic timepiece, reducing the chance of a system shut-
down due to a voltage drop, and operating the electronic
timepiece stably.

[0016] Furthermore, because the update information is
stored in a second storage unit separately from the first stor-
age unit, storage unit management can be handled with a
small program and easily achieved in a small electronic time-
piece.

[0017] In an electronic timepiece according to another
aspect of the invention, the local time computing information
acquisition unit references the second storage unit; acquires
the local time computing information corresponding to the
positioning information based on the update information if
the local time computing information corresponding to the
positioning information is included in the update information
stored in the second storage unit; and if the local time com-
puting information corresponding to the positioning informa-
tion is not included in the update information stored in the
second storage unit, references the first storage unit and
acquires local time computing information corresponding to
the positioning information based on the local time informa-
tion stored in the first storage unit.

[0018] Thus comprised, the local time computing informa-
tion acquisition unit first references the second storage unit,
and acquires the local time computing information from the
update information if local time computing information cor-
responding to the acquired positioning information is con-
tained in the update information.

[0019] However, if local time computing information cor-
responding to the acquired positioning information is not
contained in the update information stored in the second
storage unit (such as when update information is not stored, or
the local time computing information corresponding to the
positioning information has not been updated), the local time
computing information acquisition unit acquires the local
time computing information from the local time information
stored in the first storage unit.

[0020] The local time computing information contained in
the update information is information that is newer than the
local time computing information contained in the local time
information. As a result, by referencing the update informa-
tion stored in the second storage unit before referencing the
local time information stored in the first storage unit, the step
of referencing the first storage unit can be omitted when local
time computing information corresponding to the positioning
information is contained in the update information. The pro-
cessing load of the electronic timepiece can therefore be
reduced.

[0021] Further preferably in an electronic timepiece
according to another aspect of the invention, the update infor-
mation is difference data expressing the difference with the
local time information stored in the first storage unit.

[0022] The update information may be difference data
expressing the difference to the default value of the local time
information instead of difference data for the local time infor-
mation actually stored in the first storage unit. For example, if
there are three versions of local time information, Ver. 1 to
Ver. 3, the update information may be expressed as the dif-
ference between Ver. 3 and Ver. 1 even if Ver. 2 of the local
time information is stored in the first storage unit. In this case,
however, Ver. 2 of the update information will be stored in
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both the first storage unit and second storage unit, and the
amount of update information stored increases.

[0023] By using difference data for the local time informa-
tion stored in the first storage unit as the update information,
this aspect of the invention can minimize the amount of
update information stored for the local time information, and
can suppress increasing the amount of update information
that is stored. For example, when Ver. 2 of the local time
information is stored in the first storage unit, the update
information is the difference between Ver. 3 and Ver. 2, and
the amount of difference data can also be minimized. The
processor load and power consumption incurred in the update
information reception process and in the process that writes
the received update information to the second storage unit can
be suppressed.

[0024] In an electronic timepiece according to another
aspect of the invention, first version information indicating
the version of the local time information stored in the first
storage unit is stored in the first storage unit; and a first
transmission unit reads and sends the first version informa-
tion from the first storage unit to the update information
transmission device.

[0025] In this aspect of the invention, the first storage unit
stores local time information and first version information
indicating the type (version) of this local time information.
The first transmission unit reads and sends the first version
information to the update information transmission device.
As aresult, the version of local time information stored in the
first storage unit can be easily reported to the update infor-
mation transmission device. Therefore, the electronic time-
piece and update information transmission device can check
a part of the local time information stored in the first storage
unit, such as the time zone for country A, does not need to
confirm the content of the local time information stored in the
first storage unit, and by the simple process of reading and
transmitting version information can acquire update informa-
tion appropriate to the version of local time information from
the update information transmission device.

[0026] In an electronic timepiece according to another
aspect of the invention, second version information indicating
the version of the update information stored in the second
storage unit is stored in the second storage unit; and a second
transmission unit reads and sends the second version infor-
mation from the second storage unit to the update information
transmission device.

[0027] In this aspect of the invention, the second storage
unit stores update information and second version informa-
tion indicating the type (version) of the update information.
The second transmission unit reads and sends the second
version information to the update information transmission
device. As aresult, the version of update information stored in
the second storage unit can be easily reported to the update
information transmission device.

[0028] By referencing the second version information sent
from the electronic timepiece, the update information trans-
mission device can determine whether or not the update infor-
mation stored in the second storage unit is the most recent
update information, and can easily decide if sending update
information is necessary. Increasing power consumption and
the processor load of the electronic timepiece as a result of
sending the most recent update information from the update
information transmission device to the electronic timepiece
even though the most recent update information is already
stored in the second storage unit can be suppressed.



US 2016/0223994 Al

[0029] An electronic timepiece according to another aspect
of the invention preferably also has: a storage battery; a
reserve power detection unit that detects the reserve power of
the storage battery; and a first writing unit that overwrites data
corresponding to the update information in the local time
information stored in the first storage unit with the update
information stored in the second storage unit if the reserve
power detected by the reserve power detection unit is greater
than or equal to a first threshold.

[0030] The first threshold value is set to a value at which the
capacity of the storage battery can be maintained at a level
enabling stably driving the electronic timepiece when the
process of overwriting local time information stored in the
first storage unit based on the update information stored in the
second storage unit runs.

[0031] This aspect of the invention executes the writing
process when the battery capacity is greater than or equal to
the first threshold, and does not execute the writing process
when the battery capacity is less than the first threshold value.
The writing process can therefore be executed without result-
ing in such problems as the electronic timepiece shutting
down.

[0032] An electronic timepiece according to another aspect
of the invention preferably also has: a generating unit; a
storage battery that stores electrical energy produced by the
generating unit; a power detection unit that detects the output
power of the generating unit; and a second writing unit that
overwrites data corresponding to the update information in
the local time information stored in the first storage unit with
the update information stored in the second storage unit if the
power output detected by the power detection unit is greater
than or equal to a second threshold.

[0033] The second threshold value is set to a value at which
power generation sufficient to keep the capacity ofthe storage
battery at a level enabling stably driving the electronic time-
piece can be assured when the process of overwriting local
time information stored in the first storage unit based on the
update information stored in the second storage unit runs.
[0034] This aspect of the invention executes the writing
process when the output capacity of the generating unit is
greater than or equal to the second threshold, and does not
execute the writing process when the output capacity is less
than the second threshold value. The writing process can
therefore be executed without resulting in such problems as
the electronic timepiece shutting down.

[0035] An electronic timepiece according to another aspect
of'the invention preferably also has a communication unit that
communicates wirelessly with the update information trans-
mission device, and the update information receiving unit
acquires the update information transmitted from the update
information transmission device through the communication
unit.

[0036] The update information receiving unit in this aspect
of' the invention receives update information from the update
information transmission device by wireless communication.
Update information can therefore be sent to the electronic
timepiece more easily than in a configuration in which the
electronic timepiece and update information transmission
device communicate using a cable or dedicated connection
terminal.

[0037] Another aspect of the invention is an electronic
device including: a time display unit that displays the time; a
satellite signal receiver unit that receives satellite signals
transmitted from positioning information satellites; a posi-
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tioning information computing unit that computes position-
ing information based on the satellite signals received by the
satellite signal receiver unit; a first storage unit that stores the
positioning information and local time information including
local time computing information related to the time in the
region identified by the positioning information; an update
information receiving unit that receives the update informa-
tion from an update information transmission device that
transmits update information, which is updated local time
information; a second storage unit that stores the update infor-
mation received by the update information receiving unit; a
local time computing information acquisition unit that
acquires the local time computing information from the first
storage unit when the local time computing information cor-
responding to the positioning information calculated by the
positioning information computing unit is stored only in the
first storage unit, and acquires the local time computing infor-
mation from the second storage unit when the local time
computing information is stored in the second storage unit;
and a time correction unit that corrects the time displayed by
the time display unit based on the local time computing infor-
mation.

[0038] This aspect of the invention has the same effect as
the electronic timepiece described above.

[0039] Another aspect of the invention is an update infor-
mation transmission device that sends update information to
the electronic timepiece according to the invention, the
update information transmission device including: a version
acquisition unit that acquires first version information indi-
cating the version of the local time information stored in the
first storage unit from the electronic timepiece; a data acqui-
sition unit that, based on the first version information
acquired by the version acquisition unit, acquires update
information from an update information database storing
update information; and a transmission process unit that
transmits the update information acquired by the data acqui-
sition unit to the electronic timepiece.

[0040] The update information database may be managed
on the update information transmission device, or on a server
with which the update information transmission device can
communicate.

[0041] Thus comprised, the update information transmis-
sion device can send update information acquired from the
update information database tot eh electronic timepiece based
on the first version information sent from the electronic time-
piece. As a result, the update information transmission device
can send the appropriate update information to the electronic
timepiece.

[0042] Another aspect of the invention is an update infor-
mation transmission device that sends update information to
the electronic timepiece according to the invention, the
update information transmission device including: a version
acquisition unit that acquires first version information indi-
cating the version of the local time information stored in the
first storage unit, and second version information indicating
the version of the update information stored in the second
storage unit, from the electronic timepiece; a data acquisition
unit that, based on at least one of the first version information
and the second version information acquired by the version
acquisition unit, acquires update information from an update
information database storing update information; and a trans-
mission process unit that transmits the update information
acquired by the data acquisition unit to the electronic time-
piece, and sends a terminal update process command to the
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electronic timepiece if transmitting the update information is
determined unnecessary based on the second version infor-
mation acquired by the version acquisition unit.

[0043] Thus comprised, the update information transmis-
sion device acquires at least one or first version information
and second version information sent from the electronic time-
piece, and based on at least one version information, acquires
and send update information from the update information
database to the electronic timepiece. As a result, the update
information transmission device can send the appropriate
update information to the electronic timepiece.

[0044] In addition, if sending update information is deter-
mined unnecessary based on the second version information,
the update information transmission device sends a terminate
update process command to the electronic timepiece, and
therefore only sends update information that is required.
[0045] Another aspect of the invention is an update infor-
mation transmission program run by the update information
transmission device according to the invention, the update
information transmission program causing the update infor-
mation transmission device to function as: a version acquisi-
tion unit that acquires first version information indicating the
version of the local time information stored in the first storage
unit from the electronic timepiece; a data acquisition unit that,
based on the first version information acquired by the version
acquisition unit, acquires update information from an update
information database storing update information; and a trans-
mission process unit that transmits the update information
acquired by the data acquisition unit to the electronic time-
piece.

[0046] This aspect of the invention has the same opera-
tional effect as the update information transmission device.
[0047] Another aspect of the invention is an update infor-
mation transmission program run by the update information
transmission device according to the invention, the update
information transmission program causing the update infor-
mation transmission device to function as: a version acquisi-
tion unit that acquires first version information indicating the
version of the local time information stored in the first storage
unit, and second version information indicating the version of
the update information stored in the second storage unit, from
the electronic timepiece; a data acquisition unit that, based on
at least one of the first version information and the second
version information acquired by the version acquisition unit,
acquires update information from an update information
database storing update information; and a transmission pro-
cess unit that transmits the update information acquired by
the data acquisition unit to the electronic timepiece, and sends
a terminal update process command to the electronic time-
piece if transmitting the update information is determined
unnecessary based on the second version information
acquired by the version acquisition unit.

[0048] This aspect of the invention has the same opera-
tional effect as the update information transmission device.
[0049] Other objects and attainments together with a fuller
understanding of the invention will become apparent and
appreciated by referring to the following description and
claims taken in conjunction with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] FIG. 1 illustrates an electronic timepiece and elec-
tronic device according to a first embodiment of the inven-
tion.
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[0051] FIG. 2 illustrates the circuit design of the electronic
timepiece according to the first embodiment of the invention.

[0052] FIG. 3 illustrates the structure of data stored in
RAM.

[0053] FIG. 4 illustrates the structure of data stored in a first
storage unit.

[0054] FIG. 5 shows an example of the structure of local

time information.

[0055] FIG. 6 illustrates the structure of data stored in a
second storage unit.

[0056] FIG. 7 shows an example of the data structure of
update information.

[0057] FIG. 8 is a block diagram of the configuration of an
electronic timepiece according to the first embodiment of the
invention.

[0058] FIG. 9is a block diagram illustrating the configura-
tion of a server and an electronic device according to the first
embodiment of the invention.

[0059] FIG. 10 is a flow chart of the update process of an
electronic timepiece according to the first embodiment of the
invention.

[0060] FIG. 11 is a flow chart of the update process of an
electronic device according to the first embodiment of the
invention.

[0061] FIG. 12 is a flow chart of the update process of a
server according to the first embodiment of the invention.
[0062] FIG. 13 is a flow chart of the time calculation pro-
cess of an electronic timepiece according to the first embodi-
ment of the invention.

[0063] FIG. 14illustrates the circuit design of the electronic
timepiece according to a second embodiment of the inven-
tion.

[0064] FIG. 15 is a flow chart of the time calculation pro-
cess of an electronic timepiece according to the second
embodiment of the invention.

[0065] FIG. 16 is a block diagram illustrating the configu-
ration of an electronic timepiece according to a third embodi-
ment of the invention.

[0066] FIG. 17 is a flow chart of the rewriting process of an
electronic timepiece according to the third embodiment of the
invention.

[0067] FIG. 18 is a block diagram illustrating the configu-
ration of an electronic timepiece according to a fourth
embodiment of the invention.

[0068] FIG. 19 is a flow chart of the rewriting process of an
electronic timepiece according to the fourth embodiment of
the invention.

[0069] FIG. 20 is a block diagram illustrating the configu-
ration of an electronic timepiece according to another
embodiment of the invention.

DESCRIPTION OF EMBODIMENTS

[0070] Preferred embodiments of the present invention are
described below with reference to the accompanying figures.

Embodiment 1

[0071] FIG. 1 illustrates the use of an electronic timepiece
1, an electronic device 120, and a server 130 according to the
invention.

[0072] The electronic timepiece 1 is a wristwatch with an
internal GPS satellite signal receiver. This electronic time-
piece 1 receives satellite signals from at least three GPS
satellites 9 orbiting the Earth in space on known orbits, and
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calculates the location (position) of the electronic timepiece
1. The electronic timepiece 1 also receives satellite signals
from at least one GPS satellite 9 to acquire satellite time
information and calculate UTC. The electronic timepiece 1
also stores local time information. The local time information
is related to the current location (positioning information) and
the local time computing information for calculating the time
at the current location relative to UTC (the local time).
[0073] The electronic timepiece 1 acquires the local time
computing information for the current location from the local
time information, and using the UTC and local time comput-
ing information, adjusts the time displayed by the electronic
timepiece 1. The time displayed by the electronic timepiece 1
is therefore the time at the current location.

[0074] The electronic timepiece 1 can also communicate
with the electronic device 120, which is a mobile device such
as a smartphone or tablet computer. When the local time
computing information for a particular region is updated in
the local time information, the electronic timepiece 1 acquires
the update information from the server 130 through the elec-
tronic device 120. The update information is local time infor-
mation comprising positioning information identifying the
region for which the local time computing information was
updated, and the updated local time computing information.
Therefore, the update information is data for a particular
region in the local time information, that is, a subset of the
local time information that was stored for all regions (time
zones) when the electronic timepiece 1 was manufactured.
[0075] The electronic timepiece 1 corrects the internal time
information based on the local time information and update
information. A local time information updating system is thus
embodied by the electronic timepiece 1, electronic device
120, and server 130.

[0076] The electronic timepiece 1, electronic device 120,
and server 130 embodying this updating system are described
below in detail.

[0077] Electronic Timepiece Configuration

[0078] As shown in FIG. 1, the electronic timepiece 1 is an
analog timepiece with a dial 2 and hands 3. The hands 3
include an hour hand 4, minute hand 5, and secondhand 6, and
are driven by a stepping motor through a wheel train.

[0079] The electronic timepiece 1 also has buttons 7 and a
crown 8 as input devices (external operating members).
[0080] Note thatthe GPS satellites 9 are used as an example
of positioning information satellites in this embodiment of
the invention, and there are multiple satellites in orbit. There
are currently approximately 30 GPS satellites 9 in service.
[0081] Electronic Timepiece Circuits

[0082] FIG. 2 shows the basic circuit design of the elec-
tronic timepiece 1.

[0083] As shown in FIG. 2, the electronic timepiece 1
includes a GPS device 10 (GPS module) as an example of the
satellite signal receiver, a control device 20 (CPU), a storage
device 30, an input device 40, a display device 50 as an
example of the time display unit, a communication device 60,
a power supply device 70, and a local time information stor-
age device 80. These devices are interconnected by a data bus
90.

[0084] GPS Device Configuration

[0085] The GPS device 10 includes a GPS antenna 11,
processes satellite signals received through the GPS antenna
11, acquires GPS time information, and computes location
information.
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[0086] The GPS antenna 11 receives the satellite signals
transmitted from a plurality of GPS satellites 9 orbiting the
Earth in space on specific orbits. The GPS antenna 11 may be
a ring antenna disposed around the outside circumference of
the dial 2, or a patch antenna disposed on the back side of the
dial 2, for example.

[0087] The GPS device 10 includes an RF (radio fre-
quency) unit 101 that receives and converts satellite signals
transmitted from the GPS satellites 9 to digital signals; a
baseband unit 102 that executes a reception signal correlation
process and demodulates the navigation data message; and a
data acquisition unit 103 that acquires time information and
positioning information based on the navigation data mes-
sage (satellite signals) demodulated by the baseband unit 102.
[0088] The RF unit 101 includes a bandpass filter, PLL
circuit, IF filter, VCO (voltage controlled oscillator), ADC
(A/D converter), mixer, LNA (low noise amplifier), and IF
amplifier.

[0089] The satellite signal extracted by the bandpass filter
is amplified by the LNA, mixed by the mixer with the signal
from the VCO, and down-converted to an IF (intermediate
frequency) signal. The IF signal mixed by the mixer then
passes through the IF amplifier and IF filter, and is converted
by the A/D converter to a digital signal.

[0090] The baseband unit 102 has a local code generator
and a correlation unit. The local code generator generates
local codes that are the same as the C/A codes used by the
GPS satellites 9 for signal transmission. The correlation unit
calculates the correlation between the local codes and the
reception signal output from the RF unit 101.

[0091] If the correlation calculated by the correlation unit
equals or exceeds a specific threshold, the C/A code used in
the received satellite signal and the local code that was gen-
erated match, and the satellite signal can be locked (synchro-
nized). The navigation data message can therefore be
demodulated as a result of the correlation process using the
received satellite signal and a local code.

[0092] The data acquisition unit 103 has a time information
acquisition unit 104 that acquires the time information from
the navigation data message demodulated by the baseband
unit 102, and a positioning information computing unit 105
that computes positioning information from the demodulated
navigation data message. More specifically, the navigation
data message transmitted from a GPS satellite 9 contains
preamble data, the TOW (Time of Week, also called the Z
count) of the HOW word, and subframe data. There are five
subframes, subframe 1 to subframe 5, and each subframe
contains satellite correction data including a week number
value and satellite health data, ephemeris data (detailed orbit
information for a particular GPS satellite 9), and almanac data
(basic orbit information for all GPS satellites 9).

[0093] The time information acquisition unit 104 of the
data acquisition unit 103 can therefore extract specific data
from the received navigation data message to acquire time
information, and the positioning information computing unit
105 can likewise compute and acquire positioning informa-
tion from the navigation data message.

[0094] Input device, display device, communication
device, and power supply device configurations

[0095] The input device 40 includes the buttons 7 and
crown 8 as an example of external operating members. The
input device 40 functions as an operating unit that receives
input operations by the user.
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[0096] The display device 50 includes the dial 2 and hands
3 that are driven by a stepping motor and wheel train to
display the time.

[0097] The communication device 60 communicates with
an external device such as the electronic device 120. The
communication device 60 is a wireless communication
device compatible with Bluetooth (R) or Wi-Fi (R) standards,
for example.

[0098] The power supply device 70 is capable of supplying
power to the electronic timepiece 1. The power supply device
70 may use a primary cell or a storage battery as the power
source, and may be rechargeable by a charging means such as
a solar panel.

[0099] Storage Device Configuration

[0100] The storage device 30 includes RAM 31 and flash
ROM 32.

[0101] As shown in FIG. 3, storage areas for storing

received time data 311, leap second data 312, internal time
data 313, time data for display 314, and time correction data
315 are provided in RAM 31.

[0102] The received time data 311 stores the time informa-
tion (satellite time information) acquired from GPS satellite
signals. The leap second data 312 stores at least data about the
current leap second. More specifically, data related to the leap
second, that is, the current leap second value, the week num-
ber of the leap second event, the day number of the leap
second event, and the future leap second value, is stored on
page 18 in subframe 4 of the GPS satellite signal. Of these
values, at least the current leap second value is stored in the
leap second data 312.

[0103] The internal time data 313 stores internal time infor-
mation. More specifically, when the GPS satellite signal is
received and the received time data 311 updated, the internal
time data 313 is updated based on the satellite time informa-
tion stored in the received time data 311 and the current leap
second value stored in the leap second data 312. As a result,
the internal time data 313 is updated to UTC.

[0104] The internal time data 313 is normally updated
every second based on a 1-Hz reference signal output from a
crystal oscillator not shown, but when a satellite signal is
received and the time information acquired, the internal time
data 313 is updated based on the acquired time information.
The internal time data 313 therefore stores the current UTC.
[0105] The time data for display 314 (display time data
314) stores the time obtained by adding the time correction
data 315 to the internal time information of the internal time
data 313. This time data is data corresponding to the current
time (local time) at the current location, that is, the displayed
time.

[0106] The time correction data 315 indicates the offset of
the time at the current location (local time) from UTC, and is
acquired based on the local time information described below
(see FIG. 5).

[0107] Flash ROM 32 stores a program executed by the
control device 20, and data used for executing the program.
More specifically, flash ROM 32 stores system settings infor-
mation and reception settings information for driving the
electronic timepiece 1. The system setting information
defines, for example, the positions of the hands. The reception
settings information include, for example, the interval for
automatic satellite signal reception, and the timeout period
for terminating the reception process when a satellite signal
cannot be locked.
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[0108] Local Time Information Storage Device

[0109] The local time information storage device 80
includes a first storage unit 81 and a second storage unit 82.
The first storage unit 81 and second storage unit 82 may be
embodied using flash ROM, EEPROM, or other type of
memory device enabling rewriting data.

[0110]

[0111] FIG. 4 shows an example of the configuration of
data stored in the first storage unit 81. Local time information
83 and first version information 84 indicating the version
(edition) of the local time information 83, are stored to spe-
cific addresses in the first storage unit 81. The local time
information 83 is described in further detail below, but is
information relating positioning information to the local time
computing information, and by using the local time informa-
tion 83, the electronic timepiece 1 can acquire the offset
between UTC and the current time corresponding to the posi-
tioning information as a candidate for the time correction data
315.

[0112] Local Time Information

[0113] FIG. 5 shows an example of the data structure of the
local time information 83.

[0114] The local time information 83 relates region infor-
mation 831 (positioning information) and local time comput-
ing information 832.

[0115] The local time computing information 832 is infor-
mation for acquiring the time difference to UTC for the region
stored as the region information 831, and includes time zone
information 8321, time zone change information 8322, DST
offset information 8323, DST start information 8324, DST
end information 8325, and DST change information 8326.

[0116] The region information 831 is information identify-
ing individual regions defined by dividing geographical infor-
mation into plural regions. Each region is, for example, a
rectangular region that is 1000 to 2000 km long east-west and
north-south. Note that the geographical information is map
information overlaid with time zones. Coordinate data defin-
ing each region is stored as the region information 831. More
specifically, if each region is a rectangle, the region can be
defined by the coordinates (latitude and longitude) of the top
left corner and the coordinates (latitude and longitude) of the
bottom right corner, and the coordinates for these two points
are stored as the region information 831.

[0117] The time zone information 8321 identifies the time
zone, or more specifically the time difference to UTC, of each
region.

[0118] The time zone change information 8322 is informa-
tion indicating a scheduled change in the time zone, and
includes the date and time when the time zone of the particu-
lar region changes, and the time diftference to UTC after the
time zone changes. For example, as shown in FIG. 5, the time
difference to UTC in region 2 will change from +8 to +9 hours
from 2:00 in the morning of 2014 Oct. 26.

[0119] The DST offset information 8323 indicates the off-
set during DST (daylight saving time) in each region.
[0120] The DST start information 8324 indicates when
DST starts in each region, and DST end information 8325
indicates when DST ends in each region.

[0121] The DST change information 8326 is information
indicating a scheduled change in DST, and includes the date
and time when the DST setting of a particular region changes,
and the offset after the change.

First Storage Unit Configuration
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[0122] For example, as shown in FIG. 5, the DST offset in
region 3 is +1 from the last Sunday in March to the last
Sunday in October, and the DST offset starting in 2015 is 0.
[0123] Note that if the start and end times for DST are
stored as DST rules in flash ROM 32, the local time informa-
tion 83 may store information specifying the DST rule to
apply for each region instead of storing the DST start infor-
mation 8324 and DST end information 8325.

[0124] First Version Information

[0125] The first version information 84 identifies the ver-
sion (edition) of the local time information 83, and is infor-
mation for determining the content of the local time informa-
tion 83.

[0126] As parameters such as the time zone and DST in the
local time computing information change, new local time
information is created reflecting the changed information.
New first version information 84 is then assigned to the newly
created local time information. The first version information
84 is information displaying the version of the local time
information by numbers, letters, or symbols, for example.
[0127] Because the version of the local time information 83
can be determined by referencing the first version informa-
tion 84 stored in the first storage unit 81, the electronic device
120 and server 130 can determine if the local time informa-
tion 83 is the most recent local time information as described
below.

[0128] Second Storage Unit Configuration

[0129] FIG. 6 shows an example of the structure of data
stored in the second storage unit 82.

[0130] The update information 85 of the local time infor-
mation 83, and second version information 86 indicating the
version of the update information 85, are stored in the second
storage unit 82 as described below.

[0131] Theupdate information 85 is difference information
indicating what part of the local time information 83 stored in
the first storage unit 81 was updated.

[0132] Update Information Content

[0133] FIG. 7 shows an example of the content of the
update information 85.

[0134] As shown in FIG. 7, the update information 85 is
basically the same as the local time information 83 except it
comprises information of the updated part, and relates region
information 851 (positioning information) to local time com-
puting information 852. Like the local time computing infor-
mation 832 described above, the local time computing infor-
mation 852 includes time zone information 8521, time zone
change information 8522, DST offset information 8523, DST
start information 8524, DST end information 8525, and DST
change information 8526.

[0135] The update information 85 shown in the example in
FIG. 7 contains the local time computing information 852 for
region 4 as the information that is different from the local time
information 83. In this local time computing information 852,
the time zone information 8521 of region 4 has been changed
from the time zone information in the local time information
83.

[0136] When information in the local time information
changes, new local time information is generated. New
update information, which is the difference between the new
local time information and the local time information 83
stored in the first storage unit 81, is then stored in the update
information database 131 described below that is stored on
the server 130. This new update information is acquired from
the server 130 through the electronic device 120 in the update
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process described below, and is stored in the update informa-
tion 85 in the second storage unit 82. In this event, the most
recent local time computing information contained in the new
local time information can be acquired based on the local time
information 83 stored in the first storage unit 81 and the
update information 85 stored in the second storage unit 82.

[0137]

[0138] The second version information 86 indicates the
version of the update information 85, and is information for
determining the content of the update information 85. In this
example, the second version information 86 indicates both
the version of the update information 85 and the version ofthe
local time information 83.

[0139] Table 1 below shows an example of the correspond-
ing between the first version information 84, second version
information 86, and the most recent version of the update
information when the most recent local time information is
Ver. 3.

[0140] Note that the most recent update information is the
data difference between the local time information 83 stored
in the first storage unit 81 and the most recent local time
information.

Second Version Information

TABLE 1

Version information

Local time
information stored in

Update Most
information stored in recent update

first storage unit second storage unit information

Ver.1 Ver.2.1 Ver.3.1
(Ver.2-Ver.1) (Ver.3-Ver.1)

Ver.1 none Ver.3.1
(Ver.3-Ver.1)

Ver.1 none Ver.3.1

(Ver.3-Ver.2)

[0141] In the example shown in Table 1, each time new
local time information is generated, new version information
for the local time information is created in the order Ver. 1,
Ver. 2, Ver. 3, and so forth. In this example, there two versions
of update information for the version of local time informa-
tion 83 stored in the first storage unit 81.

[0142] Inthe example on the first row in Table 1, the update
information 85 stored in the second storage unit 82 is the
difference between the local time information of Ver. 2 and
the local time information of Ver. 1. More specifically, version
information Ver. 2.1 is stored as the second version informa-
tion 86 in the second storage unit 82. Note that in this case
update information Ver. 3.1, which is the difference between
local time information Ver. 1 and information Ver. 3, is the
most recent update information for the local time information
83 stored in the first storage unit 81.

[0143] Onthe second row in Table 1, local time information
83 Ver. 1 is stored in the first storage unit 81, and when update
information 85 is not stored in the second storage unit 82,
update information Ver. 3.1, which is the difference between
local time information Ver. 3 and local time information Ver.
1, is the most recent update information for the local time
information 83.

[0144] On the third row in Table 1, local time information
83 Ver. 2 is stored in the first storage unit 81, and when update
information 85 is not stored in the second storage unit 82,
update information Ver. 3.2, which is the difference between
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local time information Ver. 3 and local time information Ver.
2, is the most recent update information for the local time
information 83.

[0145] Inthis example, the ones digit of the second version
information is the number of the most recent version of local
time information, and the first decimal is the version of the
local time information stored in the first storage unit 81.

[0146] As a result, what version of local time information
the update information 85 applies to, and whether or not the
update information 85 is the most recent update information
for the local time information, can be determined by refer-
encing only the second version information.

[0147] Control Device Configuration

[0148] FIG. 8 is a block diagram illustrating the configura-
tion of the electronic timepiece 1.

[0149] As showninFIG. 8, the control device 20 includes a
reception control unit 21, a local time computing information
acquisition unit 22, a time correction unit 23, a version trans-
mission unit 24, an update information receiving unit 25, and
a communication control unit 26. The control device 20
(CPU) operates, controls, and keeps time according to a pro-
gram stored in flash ROM 32. Note that timekeeping is done
by counting reference signals output from an oscillation cir-
cuit.

[0150] When the reception control unit 21 detects based on
a signal from the input device 40 that a reception command
operation was asserted by a button 7 or other input device 40,
it controls driving the GPS device 10 to execute the satellite
signal reception process.

[0151] The reception control unit 21 then stores the time
information acquired by the time information acquisition unit
104 of the GPS device 10 in the received time data 311.

[0152] The local time computing information acquisition
unit 22 acquires the local time computing information corre-
sponding to the positioning information (latitude and longi-
tude) computed by the positioning information computing
unit 105 of the GPS device 10 from the local time information
83 (local time computing information 832) stored in the first
storage unit 81, or from the update information 85 (local time
computing information 852) stored in the second storage unit
82. The local time computing information acquisition unit 22
stores the acquired local time computing information as the
time correction data 315.

[0153] More specifically, the local time computing infor-
mation acquisition unit 22 determines the region correspond-
ing to the positioning information based on the coordinates of
the positioning information. The local time computing infor-
mation acquisition unit 22 then acquires the local time com-
puting information from the update information 85 if the local
time computing information corresponding to the identified
region is included in the update information 85 in the second
storage unit 82, and if it is not included in the update infor-
mation 85, acquires the local time computing information
corresponding to the identified region from the local time
information 83 in the first storage unit 81. As aresult, the local
time computing information acquisition unit 22 acquires the
most recent local time computing information corresponding
to that region.

[0154] Thetime correction unit 23 updates the internal time
data 313 based on the time information (received time data
311) acquired by the GPS device 10 and the leap second data
312, calculates the current time at the current location (local
time), which is the displayed time, based on the internal time
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data 313 and time correction data 315 (local time computing
information), and then corrects the display time data 314.
[0155] Note that if the internal time data 313 is updated
based on the reference signal from the crystal oscillator after
the time information is received, the display time data 314 is
also updated by adding the time correction data 315 to the
internal time data 313. The hands 3 of the display device 50
are then driven based on the display time data 314 to display
the time.

[0156] The version transmission unit 24 has a first trans-
mission unit 241 and a second transmission unit 242.

[0157] The first transmission unit 241 sends the first ver-
sion information 84 to the communication device 60.

[0158] The second transmission unit 242 sends the second
version information 86 to the communication device 60 if
update information 85 is stored in the second storage unit 82.
[0159] The update information receiving unit 25 receives
the most recent update information for the local time infor-
mation 83 stored in the first storage unit 81 from the electronic
device 120 through the communication device 60. The update
information receiving unit 25 stores the acquired update
information and the version information to a specific address
in the second storage unit 82.

[0160] The communication control unit 26 controls the
communication device 60 to communicate with the electronic
device 120.

[0161] Electronic Device Configuration

[0162] FIG. 9is ablock diagram showing the configuration
of the electronic device 120 and server 130.

[0163] The electronic device 120 functions as a update
information transmission device that acquires update infor-
mation from a server 130 connected to a network and sends
the acquired update information to the electronic timepiece 1.
This electronic device 120 includes an input device 121, a
communication device 122, a control device 123, and a stor-
age device not shown. The storage device stores programs
executed by the electronic device 120 (including an update
information transmission program), and data that is used
when running the programs.

[0164] The input device 121 is a device that accepts input
operations, and in this example comprises buttons and a touch
panel.

[0165] The communication device 122 communicates data
with the electronic timepiece 1 and the server 130. The com-
munication device 122 is a wireless communication device
compatible with Bluetooth (R) or Wi-Fi (R) standards, for
example.

[0166] Thecontrol device 123 has a version acquisition unit
124, data acquisition unit 125, transmission process unit 126,
and a communication control unit 127.

[0167] The version acquisition unit 124 requests the elec-
tronic timepiece 1 to transmit version information. In
response to the request, the electronic timepiece 1 sends the
second version information 86 and first version information
84 to the electronic device 120 if second version information
86 is stored in the second storage unit 82. If second version
information 86 is not stored, the electronic timepiece 1 sends
the first version information 84 stored in the first storage unit
81. Note that if second version information 86 is stored in the
second storage unit 82, the electronic timepiece 1 may send
only the second version information 86 to the electronic
device 120. This is because the version of local time infor-
mation stored in the first storage unit 81 can be determined
from the second version information 86 alone.
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[0168] The data acquisition unit 125 sends version infor-
mation received from the electronic timepiece 1 and an
update information request to the server 130. If there is more
recent update information for that version information, the
data acquisition unit 125 acquires the update information
from the server 130. If there is not more recent update infor-
mation, the data acquisition unit 125 acquires an update
unnecessary report saying that a data update is not necessary
from the server 130. Note that more recent update informa-
tion is not found if the local time information 83 stored in the
first storage unit 81 is the most recent information, and if the
update information 85 stored in the second storage unit 82 is
the most recent update information for the local time infor-
mation 83.

[0169] The transmission process unit 126 sends the update
information sent from the server 130 to the electronic time-
piece 1. If an update unnecessary report is received from the
server 130, the transmission process unit 126 sends a termi-
nate update process command to the electronic timepiece 1.
[0170] The communication control unit 127 controls com-
munication with the electronic timepiece 1 and the server 130
through the communication device 122.

[0171] Server Configuration

[0172] The server 130 can communicate with the electronic
device 120 over a network, and in response to requests from
the electronic device 120, sends the most recent update infor-
mation for the local time information 83. This server 130 has
an update information database 131 and an update process
unit 132.

[0173] The update information database 131 relationally
stores update information for the most recent local time infor-
mation, and the version information of the update informa-
tion, for each version of the local time information.

[0174] The update process unit 132 sends update informa-
tion to the electronic device 120 in response to a request from
the electronic device 120. This update process unit 132
receives the version information sent from the electronic
timepiece 1 from the electronic device 120. If there is more
recent update information for this version information, the
update process unit 132 acquires and sends the most recent
update information from the update information database 131
to the electronic device 120. If there is not more recent update
information, the update process unit 132 sends an update
unnecessary report to the electronic device 120.

[0175] For example, in the example of the first row in Table
1, the update process unit 132 receives Ver. 1 as the first
version information 84 and Ver. 2.1 as the second version
information 86 from the electronic device 120. In this event,
because the most recent local time information is Ver. 3, the
update process unit 132 sends update information Ver. 3.1,
which is the data representing the difference between Ver. 3
and Ver. 1.

[0176] Likewise in the case of the third row in Table 1, the
first version information 84 is Ver. 1, and the update process
unit 132 therefore sends update information Ver. 3.1, which is
the data representing the difference between Ver. 3 and Ver. 1.
[0177] In the case of the second row in Table 1, the first
version information 84 is Ver. 2, and the update process unit
132 therefore sends update information Ver. 3.2, which is the
data representing the difference between Ver. 3 and Ver. 2.
[0178] Notethatif'the second version information 86 is Ver.
3.1 or Ver. 3.2, the update information 85 is the most recent
update information for the most recent local time informa-
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tion, and the update process unit 132 therefore sends the
update unnecessary report to the electronic device 120.
[0179] Update process on the electronic timepiece

[0180] FIG. 10 is a flow chart showing an example of the
update process on the electronic timepiece 1.

[0181] As described further below, the electronic device
120 starts the update process in response to a user action, and
sends a connect request to the electronic timepiece 1.

[0182] On the electronic timepiece 1, as shown in FIG. 10,
the communication control unit 26 waits until a connect
request is received from the electronic device 120 (step S1:
NO). When a connect request is received from the electronic
device 120 (step S1: YES), the electronic timepiece 1 opens a
connection with the electronic device 120 in response to the
request (step S2.

[0183] The second transmission unit 242 of the version
transmission unit 24 waits until a version information request
is received from the electronic device 120 (step S3: NO).
When a version information request is received from the
electronic device 120 (step S3: YES), the second transmission
unit 242 determines if second version information 86 is stored
in the second storage unit 82 (step S4).

[0184] If update information 85 is stored in the second
storage unit 82 (step S4: YES), the second transmission unit
242 of the version transmission unit 24 sends the first version
information 84 and second version information 86 stored in
the first storage unit 81 and second storage unit 82 to the
electronic device 120 (step S5).

[0185] Ifupdate information 85 is not stored in the second
storage unit 82 (step S4: NO), the first transmission unit 241
of the version transmission unit 24 sends the first version
information 84 stored in the first storage unit 81 to the elec-
tronic device 120 (step S6).

[0186] Next, the update information receiving unit 25
determines if a terminate update process command was
received from the electronic device 120 (step S7).

[0187] In other words, if the update information 85 stored
in the second storage unit 82 is the most recent update infor-
mation, or the local time information 83 stored in the first
storage unit 81 is the most recent and there is no update
information, the electronic device 120 does not need to
acquire new update information. In this event, the electronic
device 120 receives a terminate update process command
from the server 130.

[0188] If a terminate update process command was not
received (step S7: NO), the update information receiving unit
25 determines if update information from the electronic
device 120 and the version information of this update infor-
mation were received (step S8). Note that the update infor-
mation is the most recent update information for the local
time information 83, and the version information is informa-
tion indicating the version of the update information.

[0189] Ifupdate information and version information have
not been received (step S8: NO), the update information
receiving unit 25 repeats step S7 and step S8 until a terminate
update process command, or update information and version
information, is received from the electronic device 120.
[0190] If the update information receiving unit 25 deter-
mines that update information and version information were
acquired (step S8: YES), the update information receiving
unit 25 stores the acquired update information and version
information in the second storage unit 82 (step S9). More
specifically, the update information receiving unit 25 over-
writes the update information 85 and second version infor-
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mation 86 stored in the second storage unit 82 with the newly
acquired update information and version information.
[0191] Ifthe update information receiving unit 25 received
a terminate update process command (step S7: YES), and
stored new update information 85 and second version infor-
mation 86 to the second storage unit 82 (step S9), the com-
munication control unit 26 ends the connection with the elec-
tronic device 120 and terminates the update process (step
S10).

[0192] Update Process on the Electronic Device

[0193] FIG. 11 is a flow chart of an example of the update
process on the electronic device 120.

[0194] The electronic device 120 starts the update process
in FIG. 11 when the user asserts a command to start the update
process through the input device 121.

[0195] The communication control unit 127 first sends a
connect request to the electronic timepiece 1 (step S11). Next,
the communication control unit 127 determines if a connec-
tion was opened between the electronic timepiece 1 and the
electronic device 120 as a result of the electronic timepiece 1
responding to the connect request (step S12). If a connection
between the electronic timepiece 1 and electronic device 120
is not opened (step S12: NO), the communication control unit
127 repeats step S11 and step S12 until a connection is
opened. The electronic device 120 ends the update process if
a connection is not opened within a specific time.

[0196] Whena connection is opened between the electronic
timepiece 1 and electronic device 120 (step S12: YES), the
version acquisition unit 124 sends a version information
request to the electronic timepiece 1 (step S13).

[0197] The version acquisition unit 124 determines if ver-
sion information sent from the electronic timepiece 1 was
acquired in response to the version information request (step
S14).

[0198] If version information has not been acquired (step
S14: NO), the version acquisition unit 124 repeats. If the
version information was acquired (step S14: YES), the data
acquisition unit 125 sends the version information sent from
the electronic timepiece 1 with an update information request
to the server 130 (step S15).

[0199] As described further below, when version informa-
tion is received, the server 130 sends the update information
and the version information of the update information, or an
update unnecessary report, to the electronic device 120 based
on the version information.

[0200] Next, the data acquisition unit 125 determines if
update information and version information was received
from the server 130 (step S16).

[0201] Ifupdate information and version information was
acquired (step S16: YES), the transmission process unit 126
sends the acquired update information and version informa-
tion to the electronic timepiece 1 (step S17).

[0202] If the update information and version information
has not been acquired (step S16: NO), the data acquisition
unit 125 determines if an update unnecessary report was
received from the server 130 (step S18).

[0203] If an update unnecessary report was received (step
S18: YES), the transmission process unit 126 sends a termi-
nate update process command to the electronic timepiece 1
(step S19).

[0204] Note that the data acquisition unit 125 repeats step
S16 and step s17 until the update information and version
information or an update unnecessary report is received.

Aug. 4,2016

[0205] After the transmission process unit 126 sends the
update information and version information (step S17), or
sends a terminate update process command (step S19) to the
electronic timepiece 1, the communication control unit 127
determines if the connection to the electronic device 120
ended (step S20). When the connection with the electronic
timepiece 1 ends, the update process ends.

[0206] Update Process on the Server

[0207] FIG. 12 is a flow chart showing an example of the
update process on the server 130.

[0208] The server 130 sends the update information corre-
sponding to the request from the electronic device 120 to the
electronic device 120.

[0209] The update process unit 132, as shown in FIG. 12,
determines if an update information request and version
information were received from the electronic device 120
(step S21). The update process unit 132 repeats step S21 until
an update information request and version information are
received.

[0210] If an update information request and version infor-
mation were received (step S21: YES), the update process
unit 132references the update information database 131, and
determines if there is update information to send (step S22).
Note that the update process unit 132 determines if there is
update information to send based on the received version
information as described above.

[0211] If there is update information to send (step S22:
YES), the update process unit 132 sends the update informa-
tion and the update information version information to the
electronic device 120 (step S23).

[0212] Ifthere is no update information to send (step S22:
NO), the update process unit 132 sends an update unneces-
sary report to the electronic device 120 (step S24).

[0213]

[0214] FIG. 13 is a flow chart showing an example of the
time calculation process of the electronic timepiece 1.
[0215] The electronic timepiece 1 executes the time calcu-
lation process when the user asserts a command to run the
time calculation process, and at specific previously set times.
[0216] AsshowninFIG. 13, the reception control unit 21 of
the control device 20 drives the GPS device 10 to calculate
and acquire the positioning information (step S31). The sat-
ellite time information is also acquired at this time, and based
on the satellite time information the received time data 311 is
updated and the internal time data 313 is updated using the
leap second data 312.

[0217] Next, the local time computing information acqui-
sition unit 22 determines if update information 85 is stored in
the second storage unit 82 (step S32).

[0218] If update information 85 is stored in the second
storage unit 82 (step S32: YES), the local time computing
information acquisition unit 22 determines if the local time
computing information for the positioning information
acquired in step S31 is contained in the update information 85
(step S33). More specifically, the local time computing infor-
mation acquisition unit 22 determines if region information
831 corresponding to the positioning information is con-
tained in the update information 85.

[0219] Iflocal time computing information corresponding
to the positioning information is contained in the update
information 85 (step S33: YES), the local time computing
information acquisition unit 22 references the update infor-
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mation 85 in the second storage unit 82 and acquires the local
time computing information corresponding to the positioning
information (step S34).

[0220] Ifupdate information 85 is not stored in the second
storage unit 82 (step S33: NO), the local time computing
information acquisition unit 22 references the local time
information 83 in the first storage unit 81 and acquires the
local time computing information corresponding to the posi-
tioning information acquired in step S31 (step S35).

[0221] Next, the local time computing information acqui-
sition unit 22 stores the acquired local time computing infor-
mation as the time correction data 315 in RAM31 (step S36).
[0222] Next, the time correction unit 23 adds the time cor-
rection data 315 to the internal time data 313 and adjusts the
display time data 314 (step S37). More specifically, the time
(display time data 314) at the current location can be calcu-
lated by adding the time correction data 315, which is the
offset to UTC, to the internal time data 313 that was updated
based on the satellite time information. The electronic time-
piece 1 then displays the time at the current location on the
display device 50 based on the display time data 314.

[0223] Effect of Embodiment 1

[0224] The effect of this embodiment of the invention is
described next.

[0225] The electronic timepiece 1 has a first storage unit 81

that stores local time information 83, and a second storage
unit 82 that stores update information 85 for the local time
information 83. The update information receiving unit 25 in
this electronic timepiece 1 stores the update information 85
acquired from an external electronic device 120 in the second
storage unit 82. The positioning information computing unit
105 calculates and acquires positioning information based on
satellite signals sent frompositioning information satellites.
The local time computing information acquisition unit 22
references the first storage unit 81 and second storage unit 82,
and acquires the most recent local time computing informa-
tion corresponding to the acquired positioning information.
In other words, when local time computing information cor-
responding to the positioning information is contained in the
update information 85 stored in the second storage unit 82,
the most recent local time computing information is acquired
from the update information 85, and when it is not contained,
the most recent local time computing information is acquired
from the local time information 83.

[0226] As aresult, even when the local time information is
updated, the correct time can be displayed using local time
computing information corresponding to the update.

[0227] The electronic timepiece 1 also has a first storage
unit 81 that stores the local time information 83, and a second
storage unit 82 that stores update information 85. Update
information sent from the electronic device 120 is stored in
the second storage unit 82. If local time information corre-
sponding to the positioning information is only stored in the
first storage unit 81, the local time computing information
acquisition unit 22 acquires the local time computing infor-
mation from the first storage unit 81, and if stored in the
second storage unit 82, acquires the local time computing
information from the second storage unit 82.

[0228] Thus comprised, even when local time computing
information for a particular country or region is updated, the
local time computing information can be easily updated by
receiving update information for the local time computing
information from the electronic device 120. There is therefore
no need to manually adjust the local time computing infor-
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mation with the electronic timepiece 1 according to this
embodiment, the local time computing information can be
easily updated, and user convenience can be improved.
[0229] When the electronic timepiece 1 runs the rewriting
process that overwrites all data in the local time information
83 stored in the first storage unit 81 with new local time
information, power consumption by the rewriting process
may deplete the power supply to the extent that stable opera-
tion of the electronic timepiece cannot be assured. For
example, current consumption by the rewriting process is
approximately 5 mA when the first storage unit is EEPROM,
and current consumption by the rewriting process is approxi-
mately 20 mA when the storage unit is flash memory. Current
consumption by the process of rewriting the local time infor-
mation 83 in the first storage unit 81 is thus significantly
greater than current consumption during normal operation of
the electronic timepiece 1. The power supplied from the
power supply device 70 may therefore drop, and stably driv-
ing the electronic timepiece 1 may not be possible, as a result
of the rewriting process.

[0230] However, by storing the update information in the
second storage unit 82 and referencing this update informa-
tion 85, the electronic timepiece 1 can computer the display
time corresponding to the updated local time information
without overwriting the local time information 83 stored in
the first storage unit 81. Because the update information is
difference data and the amount of data is small, current con-
sumption is still low when storing the update information to
the second storage unit 82. The display time appropriate to the
updated local time information can therefore be acquired
while continuing to operate the electronic timepiece 1 stably.
[0231] The electronic timepiece 1 can also communicate
with the electronic device 120, and can acquire and store
update information sent from the electronic device 120 in the
second storage unit 82 by means of the update information
receiving unit 25. As a result, the update information can be
easily stored in the second storage unit 82, and the local time
information can be easily updated.

[0232] The local time computing information acquisition
unit 22 first references the second storage unit 82, if local time
computing information corresponding to the positioning
information is contained in the update information 85 stored
in the second storage unit 82 acquires the local time comput-
ing information from the update information 85, and if local
time computing information is not contained in the update
information 85, acquires the local time computing informa-
tion from the local time information 83 stored in the first
storage unit 81.

[0233] By thus referencing the update information 85
stored in the second storage unit 82 before referencing the
local time information 83 stored in the first storage unit 81,
the step of referencing the local time information 83 can be
omitted when local time computing information correspond-
ing to the positioning information is contained in the update
information 85. The processing load of the electronic time-
piece 1 can therefore be reduced.

[0234] Theversionofthelocal time information 83 can also
be reported to the electronic device 120 by the version trans-
mission unit 24 sending the first version information 84 of the
local time information 83 to the electronic device 120. The
electronic device 120 can therefore acquire the update infor-
mation appropriate to the version of the local time informa-
tion 83 from the server 130 and send the update information
to the electronic timepiece 1.
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[0235] The server 130 can also determine whether or not
sending the update information 85 is necessary as a result of
the version transmission unit 24 sending the second version
information 86 through the electronic device 120 to the server
130. Therefore, when the update information 85 is the most
recent version, increasing power consumption and the pro-
cessor load as a result of sending the same update information
again can be suppressed.

[0236] The electronic timepiece 1 can also communicate
wirelessly with the electronic device 120. Therefore, the elec-
tronic timepiece 1 can easily send the version information to
an external device capable of wireless communication, and
can easily acquire update information and version informa-
tion from such an external device.

Embodiment 2

[0237] A second embodiment of the invention is described
next with reference to FIG. 14 and FIG. 15.

[0238] In the electronic timepiece according to the second
embodiment of the invention, the storage unit electronic time-
piece 1 that stores the local time information is disposed in the
GPS device, and the GPS device acquires the local time
computing information based on the positioning information
and local time information. The electronic timepiece then
calculates the time using whichever of the local time comput-
ing information acquired by the GPS device and the local time
computing information contained in the update information is
newer.

[0239] Note that like or similar parts in this and the forego-
ing embodiment are identified by the same reference numer-
als, and further description thereof is omitted or simplified.
[0240] FIG. 14 is a block diagram illustrating the circuit
configuration of the electronic timepiece 1A.

[0241] As shown in FIG. 14, the GPS device 10A includes
the GPS antenna 11, RF unit 101, baseband unit 102, data
acquisition unit 103, a local time computing information
transmission unit 106, and first storage unit 107.

[0242] The local time computing information transmission
unit 106 acquires the local time computing information (re-
ferred to below as the first local time computing information)
corresponding to the positioning information acquired by the
positioning information computing unit 105 of the data acqui-
sition unit 103 from the local time information 83 stored in the
first storage unit 107, and sends the acquired local time com-
puting information to the control device 20.

[0243] Like the first storage unit 81 in the first embodiment,
the first storage unit 107 stores the local time information 83
and first version information 84.

[0244] Time Calculation Process

[0245] FIG. 15 is a flow chart showing an example of the
time calculation process in the electronic timepiece 1A
according to the second embodiment of the invention.
[0246] The electronic timepiece 1A executes the time cal-
culation process when the user asserts a command to run the
time calculation process, and at specific previously set times.
[0247] Asshownin FIG. 15, the reception control unit 21 of
the control device 20 commands the GPS device 10A to
acquire positioning information, and drives the GPS device
10A (step S41).

[0248] The GPS device 10A receives the positioning infor-
mation acquisition command and receives satellite signals.
[0249] The positioning information computing unit 105
first starts acquiring positioning information and receives
satellite signals (step S51). Next, the positioning information
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computing unit 105 calculates and acquires the positioning
information based on the satellite signals (step S52).

[0250] Next, the local time computing information trans-
mission unit 106 acquires the local time computing informa-
tion corresponding to the acquired positioning information
from the local time information 83 in the first storage unit 107
(step S53).

[0251] Next, the local time computing information trans-
mission unit 106 sends the positioning information and first
local time computing information to the control device 20
(step S54).

[0252] Note that as in the first embodiment, satellite time
information is acquired based on satellite signals, and the
received time data 311 and internal time data 313 are updated
based on the acquired satellite time information.

[0253] The control device 20acquires the positioning infor-
mation and first local time computing information from the
GPS device 10A (step S42).

[0254] Next, the local time computing information acqui-
sition unit 22 of the control device 20 determines whether or
not update information 85 is stored in the second storage unit
82 (step S43).

[0255] If update information 85 is stored in the second
storage unit 82 (step S43: YES), the local time computing
information acquisition unit 22 determines if the local time
computing information for the acquired positioning informa-
tion is contained in the update information 85 (step S44).
[0256] Iflocal time computing information corresponding
to the positioning information is contained in the update
information 85 (step S44: YES), the local time computing
information acquisition unit 22 references the update infor-
mation 85 in the second storage unit 82, acquires the local
time computing information (second local time computing
information) corresponding to the positioning information
(step S45), stores the second local time computing informa-
tion as the time correction data 315 in RAM 31, and updates
the time correction data 315 (step S46).

[0257] If the update information 85 is not stored in the
second storage unit 82 (step S43: NO) or if local time com-
puting information corresponding to the positioning informa-
tion is not contained in the update information 85 (step S44:
NO), the local time computing information acquisition unit
22 stores the first local time computing information acquired
in step S42 in RAM 31 as the time correction data 315, and
updates the time correction data 315 (step S46).

[0258] Next, the time correction unit 23 adds the time cor-
rection data 315 to the internal time data 313, and corrects the
display time data 314 (step S47). As a result, the time calcu-
lation process that calculates the time at the current location
ends.

[0259] Effect of Embodiment 2

[0260] In addition to the effects of the first embodiment
described above, this second embodiment has the following
effect.

[0261] In the second embodiment, the GPS device 10A
acquires first local time computing information correspond-
ing to the positioning information from the local time infor-
mation 83 stored in the first storage unit 107. The GPS device
10A then outputs the acquired first local time computing
information to the control device 20.

[0262] As a result, the process of acquiring the first local
time computing information from the local time information
can be prevented from increasing the processing load of the
control device 20.
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[0263] A GPS device 10A is normally configured to run a
process of receiving satellite signals and acquiring position-
ing information and satellite time information from the
received satellite signals. Such a GPS device 10A can also
easily execute the process of acquiring the first local time
computing information from the local time information. As a
result, the GPS device 10A can be controlled to acquire the
first local time computing information while controlling driv-
ing the control device 20 normally, and processing by the
control device 20 can be simplified in addition to reducing the
processing load of the control device 20.

Embodiment 3

[0264] A third embodiment of the invention is described
next with reference to FIG. 16 and FIG. 17.

[0265] When the most recent update information for the
local time information is stored in the second storage unit, the
electronic timepiece according to the third embodiment of the
invention executes the rewriting process of overwriting the
local time information stored in the first storage unit with the
update information if the supply voltage of the power supply
device is greater than or equal to a specific threshold.

[0266] Note that like or similar parts in this and the forego-
ing embodiments are identified by the same reference numer-
als, and further description thereof is omitted or simplified.
[0267] FIG. 16 is a block diagram illustrating the configu-
ration of the electronic timepiece 1B according to the third
embodiment of the invention.

[0268] As shown in FIG. 16, the electronic timepiece 1B
has a GPS device 10, a control device 20B (CPU), a storage
device 30, an input device 40, a display device 50, a commu-
nication device 60, a power supply device 70B, and a local
time information storage device 80.

[0269] The power supply device 70B has a storage battery
71 as the power supply unit, a solar panel 72, a charging
control circuit 73, and a voltage detection circuit 74. The
power supply device 70B charges the storage battery 71
through the charging control circuit 73 with power produced
by the solar panel 72.

[0270] The control device 20B includes a reception control
unit 21, a local time computing information acquisition unit
22, a time correction unit 23, a version transmission unit 24,
an update information receiving unit 25, a communication
control unit 26, a voltage detection unit 27, and a writing unit
28 as a first rewriting unit.

[0271] The voltage detection unit 27 detects the voltage of
the storage battery 71, that is, the power supply voltage, with
the voltage detection circuit 74, and detects how much power
can be charged to the storage battery 71. A reserve power
detection unit that detects the reserve power in the storage
battery 71 is thus embodied by the voltage detection unit 27.
[0272] If the voltage (reserve power) detected by the volt-
age detection unit 27 is greater than or equal to a specific
threshold (first threshold), the writing unit 28 overwrites the
local time information 83 with new local time information
reflecting the update information 85. The writing unit 28 also
overwrites the first version information 84 with the version of
the new local time information.

[0273] The specific supply voltage threshold is set to a level
that enables continuing driving the electronic timepiece 1B
and will not result in the voltage of the storage battery 71
dropping and the system shutting down if the writing unit 28
runs the rewriting process.
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[0274] FIG. 17 is a flow chart illustrating an example of the
local time information 83 rewriting process in the electronic
timepiece 1B according to the third embodiment of the inven-
tion.

[0275] The rewriting process shown in FIG. 17 is executed
when, for example, the voltage of the storage battery 71
reduced by the update information 85 update process returns
to or above the first threshold as a result of charging by the
solar panel 72. Note that the timing of the rewriting process is
not so limited, and the process may execute in response to a
start command from the user, or at another specific preset
timing, such as at a specific time or a specific interval.
[0276] When the rewriting process runs, the voltage detec-
tion unit 27 detects the supply voltage using the voltage
detection circuit 74 as shown in FIG. 17 (step S61).

[0277] Next, if the supply voltage is greater than or equal to
the threshold (step S62: YES), the writing unit 28 overwrites
the local time information 83 stored in the first storage unit 81
with the update information 85 stored in the second storage
unit 82. The writing unit 28 also uses the second version
information 86 to overwrite the first version information 84 to
match the version of the new local time information after
being overwritten.

[0278] Ifthe supply voltage is less than the threshold (step
S62: NO), the writing unit 28 does not overwrite the local
time information 83 and ends the process.

[0279] Effect of Embodiment 3

[0280] In addition to the effects of the first embodiment
described above, this third embodiment has the following
effect.

[0281] Because the rewriting process runs in this third
embodiment if the voltage of the storage battery 71 is greater
than or equal to a first threshold, and the rewriting process
does notrun if voltage is less than the threshold, the electronic
timepiece 1B can continue to be driven stably even if storage
battery 71 power is consumed by the rewriting process.

Embodiment 4

[0282] A fourth embodiment of the invention is described
next with reference to FIG. 18 and FIG. 19.

[0283] When the most recent update information for the
local time information is stored in the second storage unit, the
electronic timepiece according to the fourth embodiment of
the invention executes the rewriting process of overwriting
the local time information stored in the first storage unit with
the update information if the output voltage of the solar panel
of the power supply device is greater than or equal to a
specific threshold.

[0284] Note that like or similar parts in this and the forego-
ing embodiments are identified by the same reference numer-
als, and further description thereof is omitted or simplified.
[0285] FIG. 18 is a block diagram illustrating the configu-
ration of the electronic timepiece 1C according to the fourth
embodiment of the invention.

[0286] As shown in FIG. 18, the electronic timepiece 1C
has a GPS device 10, a control device 20C (CPU), a storage
device 30, an input device 40, a display device 50, a commu-
nication device 60, a power supply device 70C, and a local
time information storage device 80.

[0287] The power supply device 70C has a storage battery
71 that stores electrical energy, a solar panel 72 and a gener-
ating unit, a charging control circuit 75, and a voltage detec-
tion circuit 76 as a power detection unit. The power supply
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device 70C charges the storage battery 71 through the charg-
ing control circuit 75 with power produced by the solar panel
72.

[0288] The charging control circuit 75 can switch between
a charging state in which the storage battery 71 and solar
panel 72 are connected through the charging control circuit 75
and voltage detection circuit 76, and a non-charging state in
which the storage battery 71 and solar panel 72 are not con-
nected, as controlled by the control device 20C.

[0289] When the charging control circuit 75 is set to the
non-charging state as controlled by the control device 20C,
the voltage detection circuit 76 detects the open-circuit volt-
age of the solar panel 72 as the output voltage.

[0290] The control device 20C includes a reception control
unit 21, a local time computing information acquisition unit
22, a time correction unit 23, a version transmission unit 24,
an update information receiving unit 25, a communication
control unit 26, a voltage detection unit 27C as a power
detection unit, and a writing unit 28C as a second rewriting
unit.

[0291] The voltage detection unit 27C detects the output
voltage of the solar panel 72. As a result, the control device
20C detects the power per unit time (that is, the generating
capacity) that the solar panel 72 can supply. The voltage
detection unit 27C also functions as a switching means that
controls the charging control circuit 75 to switch between the
charging state and non-charging state.

[0292] When the generating capacity detected by the volt-
age detection unit 27C equals or exceeds a specific threshold
(second threshold), the writing unit 28C overwrites the local
time information 83 with the new local time information
reflecting the update information 85.

[0293] The threshold value for the output voltage is set to a
value corresponding to the output power that enables stably
driving the electronic timepiece 1C regardless of the reserve
capacity of the storage battery 71 if the electronic timepiece
1C runs the rewriting process.

[0294] FIG.19 s a flow chart illustrating an example of the
local time information 83 rewriting process in the electronic
timepiece 1C according to the fourth embodiment of the
invention.

[0295] The rewriting process shown in FIG. 19 may
execute at the same timing as in the electronic timepiece 1B
according to the third embodiment of the invention. When the
rewriting process runs, the voltage detection unit 27C con-
trols the charging control circuit 75 to switch from the charg-
ing state to the non-charging state, and uses the voltage detec-
tion circuit 76 to detect the output voltage as shown in FIG. 19
(step S71).

[0296] Next, if the output voltage is greater than or equal to
the threshold (step S72: YES), the writing unit 28C overwrites
the local time information 83 and the first version information
84 as in the electronic timepiece 1B of the third embodiment
(step S73).

[0297] Ifthe output voltage is less than the threshold (step
S72: NO), the writing unit 28C ends the process without
rewriting the local time information 83.

[0298] Effect of Embodiment 4

[0299] In addition to the effects of the first embodiment
described above, this fourth embodiment has the following
effect.

[0300] Because the rewriting process runs in this fourth
embodiment if the power output of the solar panel 72 is
greater than or equal to a specific threshold (second thresh-
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o0ld), and the rewriting process does not run if voltage is less
than the threshold, the electronic timepiece 1C can continue
to be driven stably.

[0301] The voltage detection circuit 76 can detect the
power output of the solar panel by a simple assembly because
the open-circuit voltage of the solar panel 72 is detected as the
power output when the charging control circuit 75 is set to the
non-charging state by the control device 20C.

[0302] Variations

[0303] The invention is not limited to the embodiments
described above, and can be modified and improved in many
ways without departing from the scope of the accompanying
claims.

[0304] For example, as shown in FIG. 20, the first storage
unit 107 and second storage unit 108 may be disposed in the
GPS device 10D. In the electronic timepiece 1D shown in
FIG. 20, the GPS device 10D comprises the first storage unit
107, the second storage unit 108, and the local time comput-
ing information acquisition unit 116. This second storage unit
108 stores the update information 85 and second version
information 86 similarly to the second storage unit 82 in the
embodiments described above.

[0305] The local time computing information acquisition
unit 116 also executes the same process as the local time
computing information acquisition unit 22 in the first
embodiment, and acquires the local time computing informa-
tion.

[0306] Thus comprised, the electronic timepiece 1D can
reduce the processing load of the control device 20 because
the local time computing information is acquired by the GPS
device 10D.

[0307] The electronic timepieces in the foregoing embodi-
ments communicate with the electronic device 120 by wire-
less communication, but the invention is not so limited and
the electronic timepiece may be configured to communicate
by wired communication.

[0308] Note that to enable wired communication, a dedi-
cated terminal for connecting to the signal cable used to
communicate with the electronic device 120 may be provided
in the outside case of the electronic timepiece.

[0309] Communication with the electronic device 120 may
also be enabled through a terminal that is exposed to the
outside when part of the electronic timepiece case is removed
(such as the back cover on the opposite side as the dial), and
a special tool that connects to this terminal.

[0310] The supply voltage of the storage battery 71 is
detected in the third embodiment, but the invention is not so
limited. The amount of power that the storage battery 71 can
supply may also be detected by detecting the storage battery
71 current.

[0311] The power output of the solar panel 72 in a non-
charging state is detected in the fourth embodiment, but the
invention is not so limited. For example, the output voltage of
the solar panel 72 in the charging state may be detected, or the
power output may be detected by detecting the current of the
charging control circuit.

[0312] The data acquisition unit 103 is contained in the
GPS device 10 in the foregoing embodiments, but the control
device 20 may be configured to execute the function of the
data acquisition unit 103. In this case, the satellite signal
receiver unit is configured with the GPS device 10 and the
control device 20.

[0313] The update information database 131 is stored on
the server 130 in the foregoing embodiments, but the update
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information database may be stored in the electronic device
120. In this case, the electronic device 120 can determine if
there is update information to send, and can transmit the most
recent update information, based on the version information.
Functions identical to those of the electronic device 120 and
server 130 in the foregoing embodiments may also be embod-
ied by one or three or more devices.

[0314] The foregoing embodiments describe a timepiece
with hands 3, but the invention can obviously be used in a
digital timepiece that does not have hands. The invention is
also not limited to a wristwatch, and can be widely used in a
variety of mobile electronic timepieces, including pocket
watches.

[0315] The invention can also be used in a wide range of
electronic devices, including mobile phones with a satellite
signal reception ability and timekeeping function, and navi-
gation devices. The local time information can also be
updated when the invention is used in such electronic devices.
[0316] The foregoing embodiments are described with ref-
erence to a GPS satellite as an example of a positioning
information satellite, but the invention can also be used with
other types of positioning information satellites, including
Global Navigation Satellite Systems (GNSS) such as Galileo
(EU), GLONASS (Russia), and Beidou (China), and other
positioning information satellites that transmit satellite sig-
nals containing time information, including the SBAS and
other geostationary or quasi-zenith satellites.

[0317] The invention can also be used in electronic time-
pieces and electronic devices that have both a reception unit
for receiving satellite signals from positioning information
satellites, and a reception unit for receiving standard time
signals. The invention can also be used in electronic time-
pieces and electronic devices that do not have a reception unit
for receiving satellite signals or standard time signals, but are
configured to enable manually setting the positioning infor-
mation or time information.

[0318] The invention being thus described, it will be obvi-
ous that it may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope of
the invention, and all such modifications as would be obvious
to one skilled in the art are intended to be included within the
scope of the following claims.

[0319] Theentiredisclosure of Japanese Patent Application
No. 2015-17215, filed Jan. 30, 2015 is expressly incorporated
by reference herein.

What is claimed is:

1. An electronic timepiece comprising:

a time display unit that displays a time;

a satellite signal receiver that receives satellite signals
transmitted from positioning information satellites and
computes positioning information based on the satellite
signals;

a first storage unit that stores the positioning information
and local time information including local time comput-
ing information related to the time in the region identi-
fied by the positioning information;

an update information receiving unit that receives the
update information from an update information trans-
mission device that transmits update information, which
is updated local time information;

a second storage unit that stores the update information
received by the update information receiving unit;

a local time computing information acquisition unit that
acquires the local time computing information from the
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first storage unit when the local time computing infor-
mation corresponding to the positioning information
calculated by the satellite signal receiver is stored only in
the first storage unit, and acquires the local time com-
puting information from the second storage unit when
the local time computing information is stored in the
second storage unit; and
a time correction unit that corrects the time displayed by
the time display unit based on the local time computing
information.
2. The electronic timepiece described in claim 1, wherein:
the local time computing information acquisition unit ref-
erences the second storage unit,
acquires the local time computing information corre-
sponding to the positioning information based on the
update information if the local time computing infor-
mation corresponding to the positioning information
is included in the update information stored in the
second storage unit, and
if the local time computing information corresponding
to the positioning information is not included in the
update information stored in the second storage unit,
references the first storage unit and acquires local
time computing information corresponding to the
positioning information based on the local time infor-
mation stored in the first storage unit.
3. The electronic timepiece described in claim 1, wherein:
the update information is difference data expressing the
difference with the local time information stored in the
first storage unit.
4. The electronic timepiece described in claim 1, wherein:
first version information indicating the version of the local
time information stored in the first storage unit is stored
in the first storage unit; and
a first transmission unit reads and sends the first version
information from the first storage unit to the update
information transmission device.
5. The electronic timepiece described in claim 1, wherein:
second version information indicating the version of the
update information stored in the second storage unit is
stored in the second storage unit; and
a second transmission unit reads and sends the second
version information from the second storage unit to the
update information transmission device.
6. The electronic timepiece described in claim 1, further
comprising:
a storage battery;
a reserve power detection unit that detects the reserve
power of the storage battery; and
a first writing unit that overwrites data corresponding to the
update information in the local time information stored
in the first storage unit with the update information
stored in the second storage unit if the reserve power
detected by the reserve power detection unit is greater
than or equal to a first threshold.
7. The electronic timepiece described in claim 1, further
comprising:
a generating unit;
a storage battery that stores electrical energy produced by
the generating unit;
a power detection unit that detects the output power of the
generating unit; and
a second writing unit that overwrites data corresponding to
the update information in the local time information
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stored in the first storage unit with the update informa-
tion stored in the second storage unit if the power output
detected by the power detection unit is greater than or
equal to a second threshold.

8. The electronic timepiece described in claim 1, further

comprising:

a communication unit that communicates wirelessly with
the update information transmission device;

the update information receiving unit acquiring the update
information transmitted from the update information
transmission device through the communication unit.

9. An update information transmission device that sends

update information to the electronic timepiece according to
claim 1, the update information transmission device compris-
ing:

a version acquisition unit that acquires first version infor-
mation indicating the version of the local time informa-
tion stored in the first storage unit from the electronic
timepiece;

a data acquisition unit that, based on the first version infor-
mation acquired by the version acquisition unit, acquires
update information from an update information database
storing update information; and

atransmission process unit that transmits the update infor-
mation acquired by the data acquisition unit to the elec-
tronic timepiece.
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10. An update information transmission device that sends
update information to the electronic timepiece according to
claim 1, the update information transmission device compris-
ing:

a version acquisition unit that acquires first version infor-
mation indicating the version of the local time informa-
tion stored in the first storage unit, and second version
information indicating the version of the update infor-
mation stored in the second storage unit, from the elec-
tronic timepiece;

a data acquisition unit that, based on at least one of the first
version information and the second version information
acquired by the version acquisition unit, acquires update
information from an update information database stor-
ing update information; and

a transmission process unit that transmits the update infor-
mation acquired by the data acquisition unit to the elec-
tronic timepiece, and

sends a terminal update process command to the elec-
tronic timepiece if transmitting the update informa-
tion is determined unnecessary based on the second
version information acquired by the version acquisi-
tion unit.



