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Fig . 3 
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Fig. 5 
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Fig. 7 
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Fig. 9 
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Fig. 10 
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Fig. 11 
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METHOD OF UPDATING THE CHARGING 
CHARACTERISTICS OF A CHARGING DEVICE 

AND A BATTERY 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a method of updat 
ing the charging characteristics of a charging device and a 
battery via the Internet. 

[0002] Batteries Which can be repeatedly recharged have 
recently come into use as a power source for poWer tools and 
the like. Nickel metal hydride batteries have begun to be 
used in these types of poWer tools, together With a charging 
device Which rapidly recharges the battery by means of a 
large electric current. That is, because these batteries are 
rapidly charged in about 20 minutes, it is possible for one to 
continue to use a poWer tool by replacing a depleted battery 
With one Which has been recharged. 

[0003] Although the capacity of a nickel metal hydride 
battery can be larger than that of a nickel-cadmium battery, 
a large amount of heat is generated during charging. If the 
temperature of the battery reaches a high level due to this 
generated heat, the cell electrodes and the separator inside 
the battery deteriorate and shorten the life of the battery. 
Because of this, the present inventor employed a map to 
properly perform the charging, and proposed a method of 
controlling the charging current in Japanese published patent 
application Heisei 11-252814. 

[0004] HoWever, there are various modes of uses for 
user’s batteries. In addition, the data in the aforementioned 
map is set for the greatest common denominators. Because 
of this, even if the aforementioned method of control is 
employed, an ideal charge cannot be achieved according to 
the mode of use. 

[0005] Furthermore, users have stated that they Want to be 
able to achieve a charge that suits their mode of use. For 
eXample, there are users Who Want to be able to use a battery 
for as long as possible, While on the other hand there are 
users Who Want charging to be completed in a short amount 
of time even though the life of the battery is shortened. The 
prior art cannot satisfy the individual demands of each user. 

[0006] In order to solve the aforementioned problems, it is 
an object of the present invention to provide a method Which 
can optimally update the charging characteristics of a charg 
ing device and a battery. 

SUMMARY OF THE INVENTION 

[0007] In order to achieve the above object, a method of 
updating the charging characteristics stored on a storage 
medium of a charging device and a battery via the Internet, 
according to the present invention comprises: 

[0008] connecting the charging device and battery to 
a computer; 

[0009] connecting to an information provider via the 
Internet, and selecting the mode of use of the battery 
that a user desires; 

[0010] doWnloading via the Internet charging char 
acteristics Which match the selected mode of use, 
and Writing the charging characteristics into the 
storage medium of the charging device and battery. 
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[0011] An information provider is connected to via the 
Internet, the mode of use that the user desires is selected, and 
the charging characteristics matching the mode of use 
selected is doWnloaded via the Internet and read into the 
storage medium of the charging device and battery. Because 
of this, the optimal charging characteristics can be matched 
With the desires of the user and can be Written into the 
storage medium of the charging device and the battery. 

[0012] A method of updating the charging characteristics 
stored on a storage medium of a charging device and a 
battery via the Internet, according to the present invention 
comprises: 

[0013] connecting the charging device and battery to 
a computer; 

[0014] connecting to an information provider via the 
Internet, and 

[0015] reading out an identi?er of the charging 
device and battery connected to the computer; 

[0016] selecting the mode of use of the battery 
desired by the user; 

[0017] adapting to the speci?c charging device and 
battery by means of said identi?er, doWnloading the 
charging characteristics Which match the selected 
mode of use via the Internet, and Writing the charg 
ing characteristics into the storage medium of the 
battery pack. 

[0018] An information provider is connected to via the 
Internet, the mode of use that the user desires is selected, and 
the charging characteristics matching the mode of use 
selected is doWnloaded via the Internet and read into the 
storage medium of the charging device and battery. Because 
of this, the optimal charging characteristics can be matched 
With the desires of the user and can be Written into the 
storage medium of the charging device and the battery. 

[0019] In accordance With the more preferred teaching of 
the present invention, said mode of use of said battery 
desired by said user is either preservation of battery life or 
shortening the time of charging. 

[0020] In order to be able to either select to preserve the 
life of the battery or to shorten the charging time, charging 
characteristics can be Written into the storage medium of the 
charging device and battery Which meet the desire of the 
user to either preserve the life of the battery or to shorten the 
charging time. 

[0021] A method of updating the charging characteristics 
stored on a storage medium of a charging device and a 
battery via a computer communication line, according to the 
present invention comprises: 

[0022] Writing the history of use into the storage 
medium of the charging device and battery; 

[0023] connecting said charging device and battery to 
a computer; 

[0024] reading out the identi?er of the charging 
device and battery connected to the computer via a 
communication line; 

[0025] reading out the history of use read into the 
storage medium of the charging device and battery 
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via the communication line, adapting to the speci?c 
charging device and battery by means of the identi 
?er, downloading the charging characteristics Which 
match the history of use via the communication line, 
and Writing the charging characteristics into the 
storage medium of the charging device and the 
battery. 

[0026] History of use is Written into the storage medium of 
the charging device and battery. Then, the charging device 
and the battery is connected to a computer, the history of use 
is Written into the storage medium of the charging device 
and battery is read out via a communication line, charging 
characteristics that match the history of use are downloaded 
via the communication line, and are Written into the storage 
medium of the charging device and battery. Because of this, 
the actual mode of use can be matched With the optimal 
charging characteristics and be Written into the storage 
medium of the charging device and the battery. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a vieW shoWing the organiZation of the 
Internet; 

[0028] FIG. 2(A) is a block diagram shoWing the con 
struction of a charging device and a battery pack according 
to a ?rst embodiment, and (B) is a vieW of a charging device 
connected to a computer; 

[0029] FIG. 3(A) is a vieW of a charging device connected 
to a computer, and (B) is a vieW of a battery pack connected 
to a computer; 

[0030] FIG. 4 is a vieW shoWing the contents of a map 
stored on an EEPROM of a charging device; 

[0031] FIG. 5 is a ?oWchart shoWing the process accord 
ing to the charging device of the ?rst embodiment; 

[0032] FIG. 6(A) and (B) are vieWs of an image of a home 
Page; 

[0033] FIG. 7 is a ?oWchart shoWing the process at an 
information provider; 

[0034] FIG. 8(A) and (B) are vieWs of an image of a home 
page according to a second embodiment; 

[0035] FIG. 9 a ?oWchart shoWing the process according 
to a charging device of a second embodiment; 

[0036] FIG. 10 is a ?oWchart shoWing the process at an 
information provider according to the second embodiment; 

[0037] FIG. 11 is a ?oWchart shoWing the process at an 
information provider according to a modi?cation of the ?rst 
embodiment; 
[0038] FIG. 12 is a ?oWchart shoWing the process at an 
information provider according to a modi?cation of the 
second embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0039] In the folloWing, a charging device and a method of 
charging according to one embodiment Will be explained 
With reference to the ?gures. 

[0040] FIG. 1 shoWs the organiZation of a ?rst embodi 
ment of a charging device and a method of updating the 
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charging characteristics of a battery via the Internet 10. The 
user’s computer 12 is connected to telephone exchange 18A 
via a telephone line 16. Telephone exchange 18A is con 
nected to server 20A. Server 20A is connected via a dedi 
cated high speed line 25 to server 20B, Which houses a home 
page for updating the charging characteristics of a charging 
device and battery. The home page on server 20B is con 
nected via line 24 and telephone exchange 18B to the 
computer 22 belonging to the charging device and battery’s 
manufacturer. The contents of the home page are updated by 
means of computer 22. 

[0041] The user connects charging device 30 to computer 
12 to a communication interface 14 interposed therebe 
tWeen, and accesses the home page via the Internet in order 
to update the charging characteristics of the charging device 
30. 

[0042] The con?guration of charging device 30 Will noW 
be explained. FIG. 2(A) is a block diagram Which shoWs the 
con?guration of charging device 10 and battery pack 50. 
Charging device 30 is comprised of a temperature detector 
38 for detecting the temperature of a battery by means of an 
output value from a temperature sensor (thermistor) 56 in 
battery pack 50, an EEPROM 39 comprised of a recording 
medium for storing a map to control current levels (dis 
cussed beloW) and the identity of the model of the charging 
device, a control unit 34 Which searches for a rise in 
temperature by differentiating the temperature output from 
the temperature detection section 38, searches the map based 
on the temperature and the rise in temperature and searches 
for an alloWable current level With Which the battery can be 
charged While suppressing a rise in the temperature of the 
battery, and outputs the alloWable current level to a charging 
control unit 34, and the charging current control unit 34 for 
controlling a poWer supply circuit 32 based on the current 
level requested from the control unit 36 and adjusting the 
charging current for the battery. 

[0043] Battery pack 50 includes a nickel hydride battery 
B, a temperature sensor (thermistor) 56 for detecting the 
temperature of the nickel hydride battery, and an identi?er 
stored on EEPROM 54 for identifying the model of battery 
pack 50. 

[0044] The con?guration of the aforementioned map used 
for current control Will noW be explained With reference to 
FIG. 4. 

[0045] With the battery, if the charging current is high, 
charging time is shortened but its temperature rises accord 
ingly. Conversely, if the charging current is loW, charging 
time is lengthened but the rise in temperature is smaller. The 
nickel metal hydride battery in particular possesses charac 
teristics in Which the temperature gradient (rise in tempera 
ture) varies greatly in accordance With the charging current 
used or its capacity in the fully charged state. Because of 
this, in this embodiment of the charging device, the condi 
tion of the battery is distinguished based on its absolute 
temperature and the rise in temperature, and the battery is 
charged With as high a current as possible While preventing 
the temperature of the battery from rising. That is, charging 
occurs by changing the level of current in accordance With 
the condition of the battery. 

[0046] That is, When the temperature of the battery is high, 
a relatively loW charging current is applied. Conversely, 
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When the temperature is loW, a relatively high charging 
current is applied. And, When the rise in temperature is high, 
a relatively loW charging current is applied. Conversely, if 
the rise in temperature rise is small, a relatively high 
charging current is applied. 

[0047] Because it serves to variably control the aforemen 
tioned current, the map provides the optimal current level for 
charging While suppressing a rise in temperature. The hori 
Zontal axis of the map indicates the absolute temperature T 
of a battery, and its vertical axis indicates a temperature 
difference dT/dt. That is, if the temperature of the battery is 
high and the rise in temperature rise is high (loWer right side 
of the map), then a relatively loW charging current is applied. 
If the temperature of the battery is high and the rise in 
temperature rise is loW (upper right side of the map), a 
moderate level of charging current is applied. And, if the 
temperature of the battery is loW and the rise in temperature 
is high (loWer left side of the map), a moderate level of 
charging current is applied. If the temperature of the battery 
is loW and the rise in temperature is loW (upper left side of 
the map), a relatively high charging current is applied. That 
is, the optimum current levels are set on the map in order to 
achieve the desired charging time (approximately 20 min 
utes) and desired ?nal temperature. 

[0048] Based on the map, the charging time is determined 
from the region in Which the absolute temperature T and the 
change in temperature dT/dt converge, and the charging 
current is controlled based on the charging level provided in 
this region. For example, When the battery temperature is 
between T3 and T4 and the change in battery temperature 
(charging temperature) is betWeen X1 and X2, then the 
current level provided in region I24 is output. 

[0049] That is, While charging occurs, the current level 
apparently moves Within the regions at random based on the 
temperature and the change in the rise in temperature. In 
other Words, before the battery is fully charged, the tem 
perature of the battery rises, or, the rise in temperature is 
high. If a relatively small charging current region is selected, 
that is, after a region on the loWer right side on the map 
shoWn in FIG. 4 is selected, the rise in temperature becomes 
smaller by decreasing the current, Which corresponds to the 
upper portion of the region in the map. 

[0050] Nonetheless, When the battery approaches the fully 
charged state, the rise in temperature becomes larger due to 
the characteristics of the nickel metal hydride battery. That 
is, due to the large rise in temperature, a loWer region is 
selected on the map. Even if the battery is charged With a 
relatively loW current, the rise in temperature remains large. 
Because of this principle, the battery charger in this embodi 
ment continuously (for example, three times) takes mea 
surements at predetermined intervals (for example, at inter 
vals of several hundred seconds). When the rise in 
temperature is large as shoWn in the hatched regions of the 
map I31, I32, I33, I34 and I35, and When the temperature is 
high and the rise in temperature is moderate as in region I25, 
it is determined that the battery charging is complete and the 
charging is then stopped. 

[0051] The detailed process of the charging device of this 
embodiment Will be explained With reference to FIG. 2(A) 
and the How chart shoWn in FIG. 5. 

[0052] First, When charging begins, control unit 36 of 
charging device 30 (shoWn in FIG. 2(A)) adjusts the charg 
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ing current and determines Whether battery charging is 
completed in a predetermined cycle (less than 10 second 
intervals). First, it is determined Whether battery pack 50 is 
installed by detecting a battery voltage (S10). That is, if 
battery pack 50 is installed (S10: Yes), the absolute tem 
perature T of the nickel metal hydride battery is input (Step 
S12). Next, the absolute temperature T input is differentiated 
and the change in battery temperature dT/dt is calculated 
(Step S14). Then, based on the absolute temperature T and 
the change in temperature dT/dt, an optimum charging 
current is selected from the aforementioned map shoWn in 
FIG. 4 (Step S16). 
[0053] Thereafter, control unit 36 determines Whether it is 
in the ?nal stage of charging region, i.e., hatched regions 
I31, I32, I33, I34 and I35 shoWn in the map of FIG. 4, in 
Which the rise in temperature is high, and in region I25 in 
Which the rise in temperature is moderate (Step S18). When 
charging begins, it is not in the ?nal stage of charging region 
(S18 is No), and thus at Step 20 the charging current 
retrieved by means of the map is applied, the process returns 
to Step 12, and control of the charging current continues. 

[0054] If charging continues While the level of current is 
changed in accordance With the absolute temperature T and 
the change in temperature dT/dt, the change in temperature 
dT/dt gradually increases, and the change in temperature 
dT/dt exceeds X2 and, for example, enters region I33. In this 
case, the aforementioned Step 18 is determined to be “Yes” 
(regions I31, I32, I33, I34, I35 and I25), and it is then 
determined Whether there is a high probability of current 
being in the ?nal stage of charging regions (Step S22). That 
is, it is determined that there is a high probability that it is 
in the ?nal stage of charging regions if it enters the ?nal 
stage of charging regions in three consecutive cycles. Here, 
the level of current is decreased on the next cycle, but at an 
absolute temperature T betWeen T2 and T3, the change in 
temperature dT/dt is decreased to X1 to X2 in the next cycle. 
For example, in order for the current to be in region I23, the 
decision in Step 22 is “LoW” and the process goes on to Step 
20 in Which charging continues With a variable charging 
current. 

[0055] MeanWhile, if the current enters the ?nal stage of 
charging region I25, in the next cycle it Will enter the ?nal 
stage of charging region I35, and in the next cycle after that 
it Will enter the ?nal stage of charging cycle I35. If the 
current enters a ?nal stage of charging region in three 
consecutive cycles, the decision as to Whether it is highly 
probable that the current has entered a ?nal stage of charging 
region is “High”, charging is completed (S24), and all 
processing is ended. 
[0056] Next, the method of updating the map shoWn in 
FIG. 4 stored on EEPROM 30 in the charging device 30 Will 
be explained. 
[0057] First, as shoWn in FIG. 1, charging device 30 is 
connected to the serial port of the user s computer 12 via a 
communication interface 14. As shoWn in FIG. 2(E), the 
communication interface 14 is directly connected to 
EEPROM 39, and as shoWn in FIG. 3(A), is connected by 
means of control unit 36. The user then accesses the home 
page of the manufacturer of the charging device 30 With his 
computer via the Internet 10. 

[0058] In the home page, as shoWn in FIG. 6(A), an image 
is shoWn Which serves to obtain the user’s mode of use and 
his preferences. 
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[0059] In this image, the section reading “Model of charg 
ing device used” serves to con?rm the model from the 
identi?er read out from EEPROM 39 of charging device 30 
(as discussed below), the section reading “Please select the 
battery to be used” serves to have the user select the battery 
pack to be used in the charging device, the section reading 
“Please select the tool primarily used” serves to have the 
user select the tool that he Will primarily use, the section 
reading “Please select region in Which it Will be used” serves 
to have the user select the region in Which the battery 
poWered tool Will be used, the section reading “Please select 
the mode of use desired” serves to have the user select the 
mode of use desired. 

[0060] That is, by selecting each section in the image, 
information on the battery used, the poWer tool used, the 
region it is used in, and the mode of use desired is sent to 
server 20B shoWn in FIG. 1 via the Internet. That is, the user 
is asked to specify the poWer tool to be used because the 
optimal charge pattern differs according to Whether there is 
a light load on the battery (battery poWered drill) or a heavy 
load on the battery (battery poWered chain saW). Further, the 
user is asked to specify the region in Which the tool Will be 
used because the optimal charge pattern differs according to 
Whether the tool Will be used in cold climates (north regions) 
or climates that are not cold (south regions). Then, When a 
preference for long battery life is desired as the mode of use, 
the charging pattern is set so as to lengthen the life of the 
battery as long as possible and avoid applying large currents, 
even if this lengthens the charging period. Conversely, When 
a preference for a short charging period is selected, the 
charging patter is set so as to apply a large current and 
shorten the charging period, even if this shortens the life of 
the battery. 

[0061] Next, the process in server 20B housing the home 
page Will be explained With reference to FIG. 7. 

[0062] First, a determination is made Whether access has 
occurred (S30) That is, if there Was access (S30: Yes), the 
identi?er stored in EEPROM 39 in charging device 30 is 
read out (S32). Then, the model of the charging device that 
corresponds to the identi?er is displayed on the home page 
as shoWn in FIG. 6(A) (S36). 

[0063] After this, as discussed above in FIG. 6(A) the 
information selected on the screen is input (S38), and based 
on this input information, the optimal map is retrieved. That 
is, the optimal map is retrieved from amongst the plurality 
of maps stored on the hard disk on server 20B. Then, this 
map is doWnloaded to the user’s computer 12 via the Internet 
(S42). By this means, computer 12 Writes the map into the 
EEPROM 39 of charging device 30. 

[0064] A modi?cation of the ?rst embodiment Will noW be 
explained. 
[0065] In the aforementioned example, the map is stored 
in the charging device. The modi?cation is that the map is 
stored in EEPROM 54 that comprises the storage medium of 
battery pack 50. In this case, as shoWn in FIG. 3(B), the 
EEPROM 54 of battery pack 50 is connected to computer 12 
via communication interface 14. 

[0066] The home page of the modi?cation is shoWn in 
FIG. 6(B). 
[0067] In this image, the section reading “Model of battery 
used” serves to con?rm the model from the identi?er read 
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out from EEPROM 54 of battery pack 50, the section 
reading “Please select the charging device to be used” serves 
to have the user select the charging device to be used to 
charge the battery, the section reading “Please select the tool 
primarily used” serves to have the user select the tool that he 
Will primarily use, the section reading “Please select region 
in Which it Will be used” serves to have the user select the 
region in Which the battery poWered tool Will be used, the 
section reading “Please select the mode of use desired” 
serves to have the user select the mode of use desired. The 
process of updating the map by means of this modi?cation 
is the same as that described above With respect to the ?rst 
embodiment. 

[0068] In the method of updating the charging character 
istics of the charging device and battery of the ?rst embodi 
ment, the information provider (home page) is connected to, 
the mode of use of the battery desired by the user is selected, 
the charging characteristics that match the mode of use 
selected is doWnloaded via the Internet and Write into the 
EEPROM of the battery. Because of this, the desires of the 
user can be matched With the charging characteristics of the 
charging device and battery, and can be Write into the 
EEPROM of the battery. 

[0069] In the above ?rst embodiment, the mode of use of 
the battery desired by the user is doWnloaded via the Internet 
and Written into the EEPROM of the battery Instead of 
updating, it is possible to Write charging control information 
for a neW battery Which has been developed after the 
charging device Was sold into the charging device. 

[0070] As shoWn in FIG. 11, a determination is made 
Whether access has occurred (S30). That is, if there Was 
access (S30: Yes), the identi?er stored in EEPROM 39 in 
charging device 30 and the identi?er of the neW battery are 
read out (S32). Then, the charging control information of the 
battery is input (S38). This control information is doWn 
loaded to the user’s computer 12 via the Internet (S42). By 
this means, computer 12 Writes the control information into 
the EEPROM 39 of charging device 30. 

[0071] Next, a method of updating the charging charac 
teristics of a charging device and a battery according to a 
second embodiment of the present invention Will be 
explained by reference to FIGS. 8 to 10. 

[0072] In the aforementioned ?rst embodiment, the mode 
of use is selected from the home page. In the second 
embodiment, the charging history is stored in the EEPROM 
of the battery pack, the charging history is read out via the 
Internet, the optimal map (charging pattern) corresponding 
to the charging history is retrieved, and is Written into the 
EEPROM. Further, because the con?guration of the second 
charging device and battery pack is the same as that of the 
?rst embodiment described above in FIG. 2(A), the second 
embodiment Will be explained With reference to the same 
?gure. 

[0073] The charging history includes the temperature clas 
si?cation (loW temperature (beloW 10 degrees Celsius), 
normal temperature (from 10 degrees Celsius up to 30 
degrees Celsius), and high temperature (above 30 degrees 
Celsius)), and the battery capacity classi?cation (over dis 
charged—neglected for a long period of time (capacity 
beloW 0%), capacity 0% (capacity 0% to beloW 70%), 
capacity 100% (capacity above 70%)) taken from the begin 
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ning of the last 10 charges. The charging history also 
includes the number of times the battery has been charged. 
This stored history serves to determine Whether a mode of 
use Which shortened the life of the battery has been used. 
Speci?cally, it is to determine if recharging Will occur in a 
state in Which only a small amount of capacity has been 
expended, or if charging Will occur in a state in Which there 
has been a severe drop in voltage due to over-discharging or 
long-term neglect. That is, high temperatures mean When 
battery poWered tools are used and charging is begun in a 
state in Which heat continues to be generated by electrical 
discharge, or charging takes in a place Where it receives the 
summertime sunlight. On the other hand, loW temperature 
means charging outdoors during the Wintertime. As dis 
cussed beloW, When history is stored that indicates that the 
life of the battery is shortened, the map Will be updated to 
reduce the charging current and thereby lengthen the life of 
the battery. 

[0074] The process of charging according to the stored 
charging history in the second embodiment Will be 
explained With reference to FIG. 9. First, When charging 
begins, the control unit 36 of the charging device 30 
(referring to FIG. 2(A)) determines the adjustment of the 
charging current and the completion of charging according 
to a ?xed cycle. First, it determines Whether a battery voltage 
is detected and Whether the battery pack 50 has been 
installed (S100). That is, if battery pack 50 has been installed 
(S100: Yes), the absolute temperature T of the nickel hydride 
battery is detected (S102), and the classi?cation of the 
temperature detected is updated in the data of EEPROM 54 
(S104). Next, the capacity of the battery is detected (S106), 
and the classi?cation of the capacity detected is updated in 
the data of EEPROM 54 (S108). After this, the number of 
times the battery has been charged is updated (S110), and 
hereinafter a charging process occurs (S110-S124) that is the 
same as Step 10-Step 24 of FIG. 5. 

[0075] The image of the home page of the second embodi 
ment Will noW be explained With reference to FIG. 8. The 
images of the selection of the mode of use and the mode of 
use desired by the user shoWn in FIG. 8 are the same as 
those of the aforementioned modi?cation of the ?rst 
embodiment referred to in FIG. 6(B). HoWever, in the 
second embodiment, the user’s mode of use is analyZed from 
the charging history, and as shoWn in FIG. 8(B), advice is 
provided to the user on the home page. For example, the 
message “Please begin charging after battery capacity has 
been exhausted” Will be displayed to users Who repeatedly 
charge the battery Without exhausting its capacity. In addi 
tion, When from the charging history it is determined that the 
battery is normal, the message “Battery is normal” Will be 
displayed. In addition, the life of the battery Will be pre 
dicted from the charging history, and a message such as 
“Can be used 300 times or more” Will be displayed. 

[0076] Next, the process in server 20B housing the home 
page Will be explained With reference to FIG. 10. 

[0077] First, a determination is made Whether access has 
occurred (S130) That is, if there Was access (S130: Yes), the 
identi?er stored in EEPROM 39 in battery pack 50 is read 
out (S132). Then, the model of the battery pack that corre 
sponds to the identi?er is displayed on the home page as 
shoWn in FIG. 8(A) (S136). 
[0078] After this, the information selected on the screen 
shoWn in FIG. 8(A) is input (S38), and based on this input 
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information, the optimal map is retrieved. For example, in 
situations in Which the history of the mode of use stored in 
the battery pack 50 indicates that the life of the battery is 
shortened, a map Will be selected Which extends battery life 
by reducing charging current. Conversely, in situations in 
Which an ideal mode of use is stored in battery pack 50, a 
map Will be selected in Which charging current is increased 
and charging is completed in the shortest amount of time. 
After this, the aforementioned informational images are 
created according to the charging history and are displayed 
on the user’s computer 12 (S139) Then, the retrieved map is 
doWnloaded to the user’s computer 12 via the Internet. By 
this means, computer 12 Writes the retrieved map into 
EEPROM 54 of battery pack 50. 

[0079] Further, in the example above, although the charg 
ing pattern (map) of EEPROM 54 of battery pack 50 is 
updated entirely according to the charging history, it is also 
possible for charging pattern (map) of EEPROM 39 of the 
charging device to updated entirely according to the charg 
ing history. In addition, in the example above, although the 
charging pattern (map) is updated entirely over the Internet, 
in the second embodiment the charging pattern (map) can be 
updated through the use of a variety of computer commu 
nications. 

[0080] In the second embodiment, the history of use is 
Written into EEPROM 54 of battery pack 50. Then, the 
computer is connected to battery pack 50, the history of use 
read into EEPROM 54 of battery pack 50 is read out via the 
Internet, the charging characteristics (map) Which match the 
history of use are doWnloaded via the Internet, and Written 
into EEPROM 54 of battery pack 50. Because of this, the 
optimal charging characteristics can be matched With the 
actual mode of use and Written into EEPROM 54. 

[0081] In the above second embodiment, the history of use 
is input into the host computer. It is impossible, to input the 
information such as the charging history, the use of the 
charging device and a breakdoWn of the charging device into 
the computer under the device manufacture, to analyZe input 
information and to search the mode of actual use of charging 
device and battery. Based on the result of the search, it is 
possible to search the market to obtain an index for devel 
oping a neW product, and to supply various service. 

[0082] As shoWn in FIG. 12, if the analysis of the infor 
mation is instructed (S144: Yes), computer 22 analyZes the 
information (S146). Based on the result of the analysis, it is 
possible to supply various service. For example, When a 
charging device is breakdoWn, a serviceman can be sent to 
repair the device. 

[0083] Although the invention has been disclosed in the 
context of a certain preferred embodiments, it Will be 
understood that the present invention extends beyond the 
speci?cally disclosed embodiments to other alternative 
embodiments of the invention. Thus, it is intended that the 
scope of the invention should not be limited by the disclosed 
embodiments but should be determined by reference to the 
claims that folloW. 

What is claimed is: 
1. A method of updating the charging characteristics 

stored on a storage medium of a charging device and a 
battery via the Internet, comprising: 

connecting the charging device and battery to a computer; 
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connecting to an information provider via the Internet, 
and selecting the mode of use of the battery that a user 

desires; 
downloading via the Internet charging characteristics 
Which match the selected mode of use, and Writing the 
charging characteristics into the storage medium of the 
charging device and battery. 

2. A method of updating the charging characteristics 
stored on a storage medium of a charging device and a 
battery via the Internet, comprising: 

connecting the charging device and battery to a computer; 

connecting to an information provider via the Internet, 
and reading out an identi?er of the charging device and 
battery connected to the computer; 

selecting the mode of use of the battery desired by the 
user; 

adapting to the speci?c charging device and battery by 
means of said identi?er, doWnloading the charging 
characteristics Which match the selected mode of use 
via the Internet, and Writing the charging characteristics 
into the storage medium of the battery pack. 

3. The method of updating the charging characteristics of 
the charging device and the battery according to claim 1, 
Wherein said mode of use of said battery desired by said user 
is either preservation of battery life or shortening the time of 
charging. 
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4. The method of updating the charging characteristics of 
the charging device and the battery according to claim 2, 
Wherein said mode of use of said battery desired by said user 
is either preservation of battery life or shortening the time of 
charging. 

5. A method of updating the charging characteristics 
stored on a storage medium of a charging device and a 
battery via a computer communication line, comprising: 

Writing the history of use into the storage medium of the 
charging device and battery; 

connecting said charging device and battery to a com 
puter; 

reading out the identi?er of the charging device and 
battery connected to the computer via a communication 
line; 

reading out the history of use read into the storage 
medium of the charging device and battery via the 
communication line, adapting to the speci?c charging 
device and battery by means of the identi?er, doWn 
loading the charging characteristics Which match the 
history of use via the communication line, and Writing 
the charging characteristics into the storage medium of 
the charging device and the battery. 


