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POWER SYSTEM AND CAMERA 

INCORPORATION BY REFERENCE 

[0001] The disclosures of the following priority applica 
tions are herein incorporated by reference: 

[0002] Japanese Patent Application No. 2003-086455 
?led Mar. 26, 2003 

[0003] Japanese Patent Application No. 2003-128867 
?led May 7, 2003 

BACKGROUND OF THE INVENTION 

[0004] 
[0005] The present invention relates to a poWer system 
used in an apparatus such as a camera that operates on 
batteries and also relates to a camera. 

[0006] 2. Description of the Related Art 

1. Field of Invention 

[0007] There are poWer systems used in cameras in the 
related art that indicate the number of photographs that can 
be taken calculated based upon the remaining battery capac 
ity and the poWer requirement for taking a single photo 
graph. Such poWer systems include those disclosed in J apa 
nese Laid Open Patent Publication No. H 10-341536 and 
Japanese Laid Open Patent Publication No. 2001-154250. 

[0008] HoWever, a camera poWer system in the related art 
such as those described above cannot calculate the exact 
remaining number of photographs that can be taken on the 
remaining poWer When it is adopted in, for instance, a digital 
camera, in Which the battery poWer required per frame 
greatly varies depending upon the length of time over Which 
the shutter release button is held halfWay doWn, Whether or 
not a strobe is used, the siZe of the image recorded, Whether 
or not the image is displayed at the monitor and the like. 

[0009] In addition, cameras come equipped With various 
functions today. Digital cameras, in particular, offer many 
functions. HoWever, With a digital camera in the related art, 
a history of consumed battery capacity that has resulted in 
the presently remaining battery poWer level, i.e., Which 
functions of the digital camera have been engaged to lead to 
the presently remaining battery poWer level, cannot be 
ascertained. If the history of the consumed battery capacity 
in the digital camera indicating speci?c functions that have 
been engaged can be ascertained, it Will be possible to 
generate useful information based upon the consumed bat 
tery capacity history. 

SUMMARY OF THE INVENTION 

[0010] The present invention provides a poWer system 
capable of ascertaining With ease the remaining Work vol 
ume and the remaining Work time available in an apparatus 
Which operates on battery poWer. 

[0011] The present invention also provides a camera With 
Which it is possible to ascertain hoW the battery poWer has 
been consumed. 

[0012] According to the 1st aspect of the invention, a 
poWer system comprises: a battery unit that includes a 
battery; and an apparatus main body that operates on poWer 
supplied from the battery in the battery unit mounted thereat, 
the battery unit and the apparatus main body being engaged 
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in information exchange, Wherein: a Work volume value 
indicating a volume of Work that the apparatus main body 
has been engaged in is transmitted from the apparatus main 
body to the battery unit over a predetermined cycle; the 
battery unit calculates a cumulative Work volume value of 
the Work volume value at the apparatus main body and stores 
the cumulative Work volume value therein, and the battery 
unit also detects a consumed battery capacity value indicat 
ing an eXtent to Which a battery poWer has been consumed 
at the apparatus main body; the cumulative Work volume 
value, the consumed battery capacity value and a charged 
battery capacity value are transmitted from the battery unit 
to the apparatus main body over the predetermined cycle; 
and the apparatus main body displays a battery use rate 
indicating an eXtent to Which the battery has been used based 
upon the consumed battery capacity value and the charged 
battery capacity value, and also displays the cumulative 
Work volume value at the apparatus main body. 

[0013] According to the 2nd aspect of the invention, in the 
poWer system according to the 1st aspect, it is preferred that: 
different operating modes of the apparatus main body are 
classi?ed in correspondence to varying levels of poWer 
consumption; Work volume values each corresponding to 
one of the operating modes are transmitted from the appa 
ratus main body to the battery unit; the battery unit calcu 
lates and stores therein cumulative Work volume values 
corresponding to the individual operating modes of the 
apparatus main body and transmits the cumulative Work 
volume values corresponding to the individual operating 
modes to the apparatus main body; and the apparatus main 
body displays the battery use rate and the cumulative Work 
volume values corresponding to the individual operating 
modes of the apparatus main body. 

[0014] According to the 3rd aspect of the invention, in the 
poWer system according to the 1st aspect, it is preferred that: 
the battery unit alloWs the battery to be charged With a 
charge apparatus; the battery unit and the charge apparatus 
eXchange information With each other; and the cumulative 
Work volume value stored in the battery unit is reset to 0 
When the battery has been charged by the charge apparatus. 

[0015] According to the 4th aspect of the invention, in the 
poWer system according to the 2nd aspect, it is preferred 
that: the battery unit alloWs the battery to be charged With a 
charge apparatus; the battery unit and the charge apparatus 
eXchange information With each other; and the cumulative 
Work volume value stored in the battery unit is reset to 0 
When the battery has been charged by the charge apparatus. 

[0016] According to the 5th aspect of the invention, in the 
poWer system according to the 1st aspect, it is preferred that: 
the battery unit alloWs the battery to be charged With a 
charge apparatus; the battery unit and the charge apparatus 
eXchange information With each other; the battery unit 
detects the charged battery capacity value and transmits the 
detected charged battery capacity value to the charge appa 
ratus; the charge apparatus makes a decision based upon the 
charged capacity value transmitted from the battery unit as 
to Whether or not the battery is in a fully charged state and 
ends a charge of the battery once the battery is judged to be 
in the fully charged state; and the battery unit resets the 
consumed battery capacity value stored in memory at the 
battery unit to 0 When the charge of the battery ends. 

[0017] According to the 6th aspect of the invention, in the 
poWer system according to the 1st aspect, it is preferred that: 
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the apparatus main body is a camera; and the Work volume 
value is a number of frames of images photographed in the 
camera. 

[0018] According to the 7th aspect of the invention, in the 
poWer system according to the 1st aspect, it is preferred that: 
the apparatus main body is a camera; and the Work volume 
value is a length of time over Which the camera has been 
engaged in use. 

[0019] According to the 8th aspect of the invention, a 
camera comprises: a battery unit on Which a battery is 
mounted, that can be detachably loaded into the camera and 
supplies poWer to the camera; and a function unit that 
eXecutes camera functions, Wherein: as a function of the 
camera is eXecuted, the function unit transmits information 
related to the executed function to the battery pack; and the 
battery unit has a storage unit in Which the information 
related to the camera function is stored. 

[0020] According to the 9th aspect of the invention, in the 
camera according to the 8th aspect, it is preferred that: the 
function unit accumulates information related to the camera 
functions and transmits the accumulated information related 
to the camera functions to the battery unit; and the storage 
unit stores therein the accumulated information related to the 
camera functions having been transmitted. 

[0021] According to the 10th aspect of the invention, in 
the camera according to the 8th aspect, it is preferred that: 
the storage unit accumulates the information related to the 
camera function transmitted thereto and stores therein the 
accumulated information. 

[0022] According to the 11th aspect of the invention, a 
camera having loaded therein a battery unit that includes a 
battery and a ?rst storage unit, Which operates on poWer 
supplied from the battery unit, comprises: a function unit 
that eXecutes a plurality of functions of the camera; a control 
unit; and a second storage unit, Wherein: the second storage 
unit stores therein cumulative information indicating a value 
that accumulate as a function is engaged; and the control unit 
transmits to and stores into the ?rst storage unit the cumu 
lative information in the second storage unit as a ?rst 
function is engaged, and then resets the cumulative infor 
mation at the second storage unit; the control unit reads the 
cumulative information stored in the ?rst storage unit of the 
battery unit from the battery unit as a second function is 
engaged; the control unit obtains a sum of the cumulative 
information having been read and cumulative information 
stored in the second storage unit after resetting; and the 
control unit uses the sum of the cumulative information thus 
obtained as neW cumulative information to be transmitted to 
the battery unit. 

[0023] According to the 12th aspect of the invention, in 
the camera according to the 11th aspect, it is preferred that: 
the control unit reads the cumulative information from the 
?rst storage unit as a function to be engaged ?rst is engaged 
and transmits the cumulative information to the ?rst storage 
unit as a function to be engaged last is engaged. 

[0024] According to the 13th aspect of the invention, in 
the camera according to the 11th aspect, it is preferred that: 
a plurality of functions include at least one of an image 
photographing function, a monitor display function, a light 
emitting illumination function, an AF function and a Zoom 
function; and the cumulative information includes at least 
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one of a number of images that are photographed, an 
accumulated time length of monitor display device ON time, 
a number of times light has been emitted for illumination, an 
accumulated length of AF operation time and an accumu 
lated length of Zoom operation time. 

[0025] According to the 14th aspect of the invention, a 
camera that operates on poWer supplied from a battery unit 
loaded therein having a chargeable secondary battery, a 
measurement unit that measures remaining battery poWer 
value in the secondary battery and a ?rst storage unit in 
Which the remaining battery poWer value is stored, com 
prises: a function unit that eXecutes a plurality of functions 
of the camera; a control unit; a second storage unit; and a 
display unit, Wherein: the second storage unit stores therein 
cumulative information indicating values that accumulate as 
the functions are engaged; the control unit transmits to and 
stores into the ?rst storage unit the cumulative information 
as a ?rst function is engaged, and then resets the cumulative 
information at the second storage unit; the control unit reads 
the remaining battery poWer value and the cumulative 
information from the battery unit as a second function is 
engaged; the control unit reads the remaining battery poWer 
value as each of the plurality of functions is engaged, 
displays the remaining battery poWer value thus read at the 
display unit, and obtains a sum of the cumulative informa 
tion having been read and cumulative information stored in 
the second storage unit; the control unit uses the sum of the 
cumulative information thus obtained as neW cumulative 
information to be transmitted to the battery unit. 

[0026] According to the 15th aspect of the invention, a 
camera system comprises: a battery unit having a chargeable 
secondary battery, a measurement unit that measures 
remaining battery poWer value in the secondary battery and 
a ?rst storage unit in Which the remaining battery poWer 
value is stored; a camera that operates on poWer supplied 
from the battery unit loaded therein; and a charge apparatus 
that charges the secondary battery of the battery unit, 
Wherein: the camera includes a function unit that eXecutes a 
plurality of functions of the camera, a control unit, a second 
storage unit, and a display unit; the second storage unit 
stores therein cumulative information indicating values that 
accumulate as the functions are engaged; the control unit 
reads the remaining battery poWer value as each of the 
functions is engaged and displays the remaining battery 
poWer value thus read at the display unit; the control unit 
reads the cumulative information stored in the ?rst storage 
unit as one of the functions is engaged; the control unit 
obtains a sum of the cumulative information having been 
read and the cumulative information stored in the second 
storage unit; the control unit transmits the sum to the battery 
unit for storage and also resets the cumulative information at 
the second storage unit as another function is engaged; and 
the charge apparatus resets the cumulative information 
stored in the ?rst storage unit When the secondary battery in 
the battery unit has been charged. 

[0027] According to the 16th aspect of the invention, an 
electronic apparatus system comprises: a battery unit having 
a chargeable secondary battery, a measurement unit that 
measures remaining battery poWer value in the secondary 
battery and a ?rst storage unit in Which the remaining battery 
poWer value is stored; an electronic apparatus that operates 
on poWer supplied from the battery unit loaded therein; and 
a charge apparatus that charges the secondary battery of the 
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battery unit, wherein: the electronic apparatus includes a 
function unit that executes a plurality of functions of the 
electronic apparatus, a control unit, a second storage unit, 
and a display unit; the second storage unit stores therein 
information that is altered as the functions are engaged; the 
control unit reads the information stored in the ?rst storage 
unit as one of the functions is engaged; the control unit 
generates the information With neW content based upon the 
information having been read and the information stored in 
the second storage unit; the control unit transmits the 
information With neW content to the battery unit for storage 
and also resets the information in the second storage unit as 
another function is engaged; and the charge apparatus resets 
the information stored in the ?rst storage unit When the 
secondary battery in the battery unit has become charged. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 shoWs the structure of the electronic still 
camera achieved in a ?rst embodiment; 

[0029] FIGS. 2A and 2B shoW the timing With Which the 
camera main body and the secondary battery unit commu 
nicate With each other; 

[0030] FIG. 3 presents an example of a battery informa 
tion display; 

[0031] FIGS. 4A and 4B present ?oWcharts of the battery 
information display processing executed at the camera main 
body and the secondary battery unit; 

[0032] FIG. 5 shoWs the structure adopted in the charger 
used to charge the secondary battery unit; 

[0033] FIG. 6 presents ?oWcharts of the charge process 
ing executed at the charger and the secondary battery unit; 

[0034] FIGS. 7A and 7B schematically illustrate the 
system con?guration adopted in a second embodiment; 

[0035] FIG. 8 shoWs the structure of the DSC; 

[0036] 
[0037] FIG. 10 presents the ?rst half of the ?oWchart of 
the operational procedure at the DSC; 

[0038] FIG. 11 presents the second half of the ?oWchart of 
the operational procedure at the DSC; 

[0039] FIG. 12 presents a ?oWchart of the photographing 
mode startup processing; 

[0040] FIG. 13 presents a ?oWchart of the reproduction 
mode startup processing; 

[0041] FIG. 14 presents a ?oWchart of the processing 
executed on information related to the DSC; and 

FIG. 9 shoWs the structure of the charge unit; 

[0042] FIG. 15 presents an example of a display Which 
may be brought up at the monitor display unit to indicate the 
numbers of pictures that may be taken in correspondence to 
various photographing conditions. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

First Embodiment 

[0043] The ?rst embodiment in Which the present inven 
tion is adopted in an electronic still camera is noW explained. 
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It is to be noted that the present invention may be adopted 
in all types of devices and apparatuses that operate on 
secondary batteries (rechargeable batteries). 

[0044] FIG. 1 shoWs the structure of the electronic still 
camera achieved in the embodiment. A secondary battery 
unit 30 is mounted at a camera main body 10. The secondary 
battery unit 30 is a detachable unit that can be freely attached 
to or detached from the camera main body 10. The camera 
main body 10 includes a photographic lens 11, an aperture 
12, a shutter 13, an image-capturing element 14, a CDS'A/D 
conversion unit 15 that converts the output from the image 
capturing element 14 to digital values through correlated 
double sampling, an image processing unit 16, a display 
control unit 17 that implements control to display a captured 
image, an image display LCD 18, a timing generator that 
controls the timing With Which the image-capturing element 
14 and the CDS'A/D conversion unit 15 are engaged in 
operation, a controller 20 that controls the devices and 
circuits in the image-capturing system, an image memory 21 
in Which image data are recorded, a motor driver 22, an AF 
motor 23 that drives a focusing lens at the photographic lens 
11, an aperture control actuator 24, a shutter control actuator 
25, a camera controller 26 that controls the devices and 
circuits in the photographic system, an operation input unit 
27 through Which operations such as the shutter release 
operation are input, a display output unit 28 utiliZed to 
display exposure information and the like, a DC/DC con 
verter 29 that generates a voltage needed at the camera and 
the like. 

[0045] The secondary battery unit 30 includes a battery 
controller 31 that monitors the consumed battery capacity, 
the charged battery capacity and the like, a memory 32 in 
Which a cumulative value indicating a camera use status, the 
consumed battery capacity, the charged battery capacity and 
the like are stored, a capacity calculation element 33 that 
measures the consumed battery capacity and the charged 
battery capacity, battery cells 34, a resistor 35 that detects 
the consumption current and the charge current at the battery 
and the like. 

[0046] As the secondary battery unit 30 is mounted at the 
camera main body 10, the battery cells 34 of the secondary 
battery unit 30 become connected With the DC/DC converter 
29 at the camera main body 10 via the resistor 35 and also, 
the battery controller 31 and the camera controller 26 
become connected With each other via a communication 
line. 

[0047] In the case of an electronic still camera, the term 
“camera use statuses” refers to the statuses of camera 
operations that need poWer from the battery unit 30, such as 
the number of shutter releases, the length of time over Which 
the poWer has been in an ON state (the length of time over 
Which the camera has been in use), the length of time over 
Which the photographic lens has been engaged in focusing 
operation and the length of time over Which images have 
been displayed. At least one of such camera use statuses, 
e.g., the number of shutter releases, is provided from the 
camera controller 26 to the battery controller 31 in a 
predetermined cycle. At the battery controller 31, a cumu 
lative value calculated by using the use statuses having been 
received is stored in the memory 32 and the calculated value 
indicating the use status is transmitted to the camera con 
troller 26. 
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[0048] At the secondary battery unit 30, the capacity 
calculation element 33 detects the consumption current and 
calculates the battery capacity being consumed. As the 
current, i.e., the consumption current being used at the 
camera main body 10, Which ?oWs from the battery cells 34 
to the DC/DC converter 29 of the camera main body 10, 
passes through the resistor 35, a voltage (=consumption 
current><resistance value) is generated at the tWo ends of the 
resistor 35 in proportion to the consumption current. Since 
the capacity of a battery is normally indicated in units of 
(mAH) and is de?ned as the length of time over Which the 
battery is capable of continuously supplying a speci?c 
current, the consumption current can be detected by mea 
suring the voltage level at the tWo ends of the resistor 35, and 
the battery capacity being consumed at the camera main 
body 10 can be ascertained through a time integration of the 
consumption current. The consumed battery capacity 
detected by the capacity calculation element 33 is stored into 
the memory 32 via the battery controller 31. 

[0049] The camera controller 26 at the camera main body 
10 and the battery controller 31 at the secondary battery unit 
30 engage in data communication over a predetermined 
cycle, as shoWn in FIG. 2. The use status of the camera main 
body 10 explained earlier is transmitted from the camera 
main body 10 to the secondary battery unit 30 over a speci?c 
cycle, as shoWn in FIG. 2(a). The use status transmitted 
from the camera main body 10 to the secondary battery unit 
30 over the speci?c cycle through the data communication 
is a value corresponding to the time betWeen the preceding 
use status transmission and the present use status transmis 
sion. For instance, if the number of shutter releases is 
transmitted as the use status, the use status indicates the 
number of shutter releases having been performed betWeen 
the preceding transmission and the present transmission. 

[0050] The battery controller 31 adds the use status trans 
mitted from the camera main body 10 to the secondary 
battery unit 30 to the use status cumulative value stored in 
the memory 32 Which Was calculated at the time of previous 
use status reception. If the number of shutter releases has 
been received as the use status, for instance, the most 
recently received number of shutter releases is added to the 
shutter release cumulative value stored in the memory 32 
calculated at the time of the previous reception. 

[0051] After information such as the use status is trans 
mitted from the camera main body 10 to the secondary 
battery unit 30, the secondary battery unit 30 eXecutes 
processing such as the calculation of the cumulative value 
indicating the cameras use status and the calculation of the 
consumed battery capacity, and once the processing is 
completed, the secondary battery unit 30 transmits informa 
tion such as the use status cumulative value to the camera 
main body 10. The information transmitted from the sec 
ondary battery unit 30 to the camera main body 10 includes 
the use cumulative value stored in the memory 32, the 
consumed capacity calculated at the secondary battery unit 
30 and the charged capacity of the secondary battery unit 30. 

[0052] The term “charged capacity” used With respect to 
the secondary battery unit 30 refers to the full charged 
capacity of the secondary battery unit 30, Which may be the 
rated capacity of the battery cells 34 or may be indicated by 
a value obtained by loWering the rated capacity in corre 
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spondence to the eXtent to Which the charge capacity of the 
battery cells becomes reduced due to battery degradation 
occurring over time. 

[0053] For instance, if a value “2” indicating the number 
of shutter releases is transmitted from the camera main body 
10 to the secondary battery unit 30 during a communication 
1, a value “3” is transmitted during a communication 2, a 
value “0” is transmitted during a communication 3 and a 
value “2” is transmitted during communication 4 in FIG. 2, 
a shutter release cumulative value of 2 is transmitted from 
the secondary battery unit 30 to the camera main body 10 
during a communication 1‘, a shutter release cumulated 
value of 5 is transmitted during a communication 2‘, a 
shutter release cumulative value 5 is transmitted during a 
communication 3‘ and a shutter release cumulative value of 
7 is transmitted during a communication 4‘. 

[0054] The cycle over Which the camera main body 10 and 
the secondary battery unit 30 engage in communication With 
each other on a regular basis is normally several seconds. 
HoWever, some use statuses may be sustained over longer 
periods of time than the communication cycle. For instance, 
the poWer ON state (length of time over Which the camera 
remains in use) may last over 10 seconds up to several tens 
of seconds. If a use status that is likely to be sustained over 
a much longer time than the regular communication cycle is 
transmitted through the regular communication, a cumula 
tive error may occur. For this reason, a use status such as the 

poWer ON time likely to last longer than the regular com 
munication cycle may be transmitted over a longer interval 
than the regular communication cycle, or it may be trans 
mitted When the poWer is turned off. 

[0055] As a battery information display request as issued 
through the operation input unit 27, the camera controller 26 
at the camera main body 10 displays information With regard 
to the secondary battery unit 30, such as that shoWn in FIG. 
3, based upon the use status cumulative value, the consumed 
battery capacity and the full charged capacity received from 
the secondary battery unit 30. A battery use quantity is 
displayed as the ratio (%) of the consumed capacity to the 
full charged capacity in a bar graph. In the eXample pre 
sented in FIG. 3, the ratio of the consumed capacity to the 
full charged capacity is indicated as the use quantity in a bar 
graph, together With a numerical value “35%”. 

[0056] The shutter release cumulative value “253 frames” 
and the cumulative poWer ON time, i.e., the use time, “35 
min 40 sec” corresponding to 35% to Which eXtent the 
battery has been used after the fully charged secondary 
battery unit 30 Was mounted at the camera main body 10, are 
indicated as use statuses. 

[0057] Since the battery information in FIG. 3 indicates 
the number of times the shutter has been released in the 
camera, “253 frames”, and the use time “35 min 40 sec”, 
corresponding to a battery use quantity “35%” to Which 
eXtent the fully charged battery has become consumed at the 
present time point, the user can correlate the actual perfor 
mance, i.e., 253 frames of photographed images and over 35 
minutes of use, to the battery use quantity of 35%. Then, 
based upon the camera use records (Work records) corre 
sponding to the battery use quantity representing the eXtent 
to Which the fully charged battery has become consumed to 
the present level, the user can easily estimate the number of 
frames of images that can be photographed (the Work 


























