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(57) ABSTRACT 

The present invention provides a battery pack, using a 
battery 1 comprising one or more cells as a poWer source and 
for connecting poWer to an external host device, and it 
comprises charging/discharging means 2-4 connected in 
series to the battery 1 and for performing charging and 
discharging, current detecting means 6 and 7 for detecting 
charging and discharging current, voltage detecting means 5 
for detecting voltage, temperature detecting means for 
detecting temperature, and control means 9, Whereby the 
control means is operated in such manner that it turns the 
state from at least one of charging state, discharging state, 
charging stop state, and discharging stop state to another 
state by controlling the charging/discharging means 2-4 
based on the charging/discharging current, the voltage and 
the temperature as detected, and said state information is 
transmitted to the external host device When there is a 
request or at regular interval or When there is state transition, 
and state transition such as a charging/discharging state or a 
stop state of the battery pack controlled according to charg 
ing/discharging current, voltage, and temperature is con 
trolled, and information of state transition can be managed 
and controlled by the external host device. 

4 Spare charging FET 

wvw 

3 Disoharging\i Charging FET FET OUT + 

[1 
Q8 Display unit 

— "v9 Microcomputer 

1 Battery'vj: 
I_—— 

6 Current detection/3 resistance 

~5 Yoltage detection 
C 

CLK 
DATA 

SM bus for input/output 
to and from outside 

gm EEPROM 
1'7 Operational amplifier 

OUT - 



Patent Application Publication Aug. 9, 2001 Sheet 1 0f 5 US 2001/0011883 A1 

I rr50 

“3236a Gao?ggo TH 

Zommmm o_.\( 
D 

85353 :3333 22.50 m 

@335 895 E8 8 EBEiEE: .8“ 25 :5 

AH 
£55 2 

P528 F 

MAD E5032. $.82; mxi 

“$258232 m\/\ I 
FF 

+ 55 + A .5... 

SE “5325 N “53235 m 

Em 3:329 295 q 



Patent Application Publication Aug. 9, 2001 Sheet 2 0f 5 US 2001/0011883 A1 

FIG. 2 
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BATTERY PACK 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a battery pack, 
using a battery comprising one or more cells as a power 
source and for connecting poWer to an external host device. 

[0002] A battery pack comprises one or more cells (sec 
ondary batteries) of charging type, and it is used as a poWer 
source for an electronic device such as portable telephone, 
notebook-siZed personal computer, CD or DVD player, 
digital camera, etc. In an external host device such as 
portable electronic device using a battery pack of this type 
as the poWer source, it is essential to facilitate the control 
and the management to identify the condition of the battery 
pack. In case of a trouble, it is necessary to promptly judge 
hoW to restore the condition to the normal. HoWever, in a 
battery pack of conventional type, it has been not possible to 
ful?ll these functions. 

SUMMARY OF THE INVENTION 

[0003] To solve the above problems, it is an object of the 
present invention to provide a battery pack, by Which it is 
possible to control state transition such as a charging/ 
discharging state or a stop state and to monitor information 
on state transition of the battery pack at the external host 
device. 

[0004] To attain the above object, the present invention 
provides a battery pack, using a battery comprising one or 
more cell as a poWer source and for connecting poWer to an 
external host device, and said battery pack comprises charg 
ing/discharging means connected in series to the battery and 
for performing charging and discharging, current detecting 
means for detecting the charging and the discharging cur 
rent, voltage detecting means for detecting voltage, tem 
perature detecting means for detecting temperature, and 
control means, Whereby the control means is operated in 
such manner that it is turned from at least one of charging 
state, discharging state, charging stop state or discharging 
stop state to another state by controlling the charging/ 
discharging means according to the charging/discharging 
current, voltage and temperature as detected, and informa 
tion of said state transition is transmitted to the external host 
device at least once When there is a request or at regular 
interval or When there is state transition. 

[0005] Further, the charging/discharging means comprises 
a sWitch for charging the battery and a sWitch for discharg 
ing the battery. The control means comprises a sWitch for 
spare charging, Whereby, in charging state or discharging 
state, the sWitch for charging and the sWitch for discharging 
are both turned on. In the charging stop state, the sWitch for 
charging is turned off and the sWitch for discharging is 
turned on. In the discharge stop state, the sWitch for charging 
is turned on and the sWitch for discharging is turned off, and 
it comprises a spare charging sWitch arranged in parallel to 
the charging sWitch and the discharging sWitch and for 
charging micro current or very small amount of current. The 
control means is operated in such manner that, When the 
voltage is loWer than the preset value, the charging sWitch 
and the discharging sWitch are turned off and only the spare 
charging sWitch is turned on, and it is turned to a spare 
charging state. When the voltage is not higher than the preset 
voltage value even When charging has been performed With 
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the preset charging current under the spare charging state, 
the control means turns off the spare charging sWitch and it 
is turned to a spare charging stop state. When it has been 
detected that the connection With the external host device is 
disconnected, it is turned to system disconnection. The 
charging sWitch and the discharging sWitch are both turned 
off, and it is turned to a non-operation state. 

[0006] Also, the control means is operated in such manner 
that, When the voltage is compared With the preset value and 
pulse charging is performed, and When average current in 
the preset period of time is loWer than the preset value, it is 
turned to a charging stop state and it is de?ned as a charging 
stop state based on full charging detection. Also, When the 
charging sWitch is turned off and the discharging sWitch is 
turned on in the charging temporary stop state, and When this 
charging temporary state is longer than the preset period of 
time, it is turned to the charging stop state, and this is de?ned 
as a charging stop state based on full charging detection. In 
the charging stop state based on the full charging detection, 
it is turned to the charging state under the condition that the 
charging ratio is loWer than the preset value. In the charging 
state, it is turned to the charging stop state under the 
condition that the charging current is higher than the preset 
value, and this sate is de?ned as a charging stop state based 
on abnormal current. Also, it is turned to the charging stop 
state under the condition that the cell voltage is loWer than 
the preset value even When the charging time is longer than 
the preset time, and this state is de?ned as a charging stop 
state based on abnormal charging time. Also, in the charging 
stop state based on the full charging detection, in the 
charging stop state based on abnormal current, and in the 
charging stop state based on abnormal charging time, it is 
turned to discharging state under the condition that discharg 
ing has been detected, and it is turned to the non-operation 
state under the condition that system disconnection has been 
detected. 

[0007] Also, the control means is operated is such manner 
that, in the charging state, it is turned to a charging stop state 
under the condition that the cell temperature is higher than 
the preset value, and this state is de?ned as a charging stop 
state based on temperature. Also, under the condition that 
the cell temperature is loWer than the preset value, it is 
turned from the charging stop state based on the temperature 
to the charging state. In the spare charging state, it is turned 
to a non-operation state under the condition that the cell 
voltage is higher than the preset value and system discon 
nection has been detected. In the discharging state, it is 
turned to the discharging stop state under the condition that 
the cell temperature is higher than the preset value, and this 
state is de?ned as a discharging stop state based on abnormal 
temperature. In the discharging state, it is turned to discharg 
ing stop state under the condition that the discharging 
current is higher than the preset value, and this state is 
de?ned as a discharging stop state based on abnormal 
current. 

[0008] Still other objects and advantages of the invention 
Will in part be obvious and Will in part be apparent from the 
speci?cation. 
[0009] The invention accordingly comprises the features 
of construction, combination of elements, and arrangement 
of parts Which Will be exempli?ed in the construction 
hereinafter set forth, and the scope of the invention Will be 
indicated in the claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a block diagram showing an embodiment 
of a battery pack according to the present invention; 

[0011] FIG. 2 is a table of judgment ?ags, shoWing the 
results of judgment under various conditions of state tran 
sition control; 

[0012] FIG. 3 is a table of an arrangement example of 
state ?ags to maintain the state under transition control; 

[0013] FIG. 4 is a How chart to explain an example of 
processing to perform state transition control; and 

[0014] FIG. 5 is a block diagram of an example of state 
transition. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0015] Description Will be given beloW on an embodiment 
of the present invention referring to the attached draWings. 
FIG. 1 shoWs an embodiment of a battery pack according to 
the present invention. Reference numeral 1 denotes a bat 
tery, 2 a charging FET, 3 a discharging FET, 4 a spare 
charging FET, 5 a voltage detection IC, 6 a current detection 
resistance, 7 an operational ampli?er, 8 a display unit, 9 a 
microcomputer, and 10 an EEPROM. 

[0016] In FIG. 1, the battery 1 comprises one or more 
cells. The charging FET 2 is a sWitching element for 
charging the battery 1, and the discharging FET 3 is a 
sWitching element for discharging the battery 1. The spare 
charging FET 4 is arranged in parallel to the charging FET 
2 and the discharging FET 3 and it is a sWitching element for 
charging the battery 1 With micro current or very small 
amount of current. The voltage detection IC 5 is to detect 
battery voltage or cell voltage Vb. The current detection 
resistance 6 and the operational ampli?er 7 are to detect a 
charging current Ic and a discharging current Id respectively. 
The microcomputer 9 is a computer for control, Which 
compares various values With preset values and makes 
judgment. These values to be compared With the preset 
values include the battery voltage or the cell voltage Vb 
detected at the voltage detection IC 5, the charging current 
Ic or the discharging current Id detected at the current 
detection resistance 6 and the operational ampli?er 7, and a 
cell temperature Hb detected by means such as a tempera 
ture sensor (not shoWn) It also judges connecting condition 
With an external host equipment or device (i.e. the system is 
disconnected or not) and controls state transition of the 
battery pack by performing on-off control of the spare 
charging FET 4. In the state transition control, transition 
operation is performed from the folloWing four types of state 
to another state: a charging state “a” Where the charging FET 
2 and the discharging FET 3 are turned on and the battery 
pack detects charging current higher than a preset value, a 
discharging state “b” Where the charging FET 2 and the 
discharging FET 3 are turned on and the battery pack detects 
discharging current higher than a preset value, a charging 
stop state “c” Where the charging FET 2 is turned off and the 
discharging FET 3 is turned on, and a discharging stop state 
“d” Where the charging FET 2 is turned on and the discharg 
ing FET 3 is turned off. The display unit 8 displays the state 
of the battery pack and the details of the setting. In the 
EEPROM 10, various type of control information for con 
trolling state transition of the battery pack are stored. 
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[0017] The microcomputer 9 performs transition operation 
from a state to another state according to voltage, current 
and temperature as detected and to a signal from the external 
host device. Further, upon request from the external host 
device or at regular interval, it transmits code data to shoW 
the current state of the battery pack. Also, the microcom 
puter 9 has a function to detect disconnection from the 
external host device. When disconnection is detected, it is 
turned to a non-operation state “e” Where the charging FET 
2 and the discharging FET 3 are turned off beside the four 
types of state “a” to “d” as described above. Here, the term 
“disconnection” means that it is disconnected or separated 
from the external host device. 

[0018] Next, description Will be given on concrete 
examples of state transition control and transition to each of 
these types of state. 

[0019] As described above, according to the present 
invention, the battery voltage or the cell voltage Vb, the 
charging current Ic, the discharging current Id, and the cell 
temperature Hb are compared With the preset values and 
judgment is made to control state transition. FIG. 2 shoWs 
examples of judgment ?ags to maintain the results of 
comparison When this control is performed. In FIG. 2, a 
judgment ?ag Fic1 is a ?ag to maintain “1” When the 
charging current Ic is higher than a preset value Icrf1. A 
judgment ?ag Fic2 is a ?ag to maintain “1” When the 
charging current Ic is higher than a preset value Icrf2. A 
judgment ?ag Fid is a ?ag to maintain “1” When the 
discharging current Id is higher than a preset value Idrfl, and 
ajudgment ?ag Fia is a ?ag to maintain “1” When an average 
current Ia is loWer than a preset value Iarf1. Similarly, each 
of judgment ?ags Fvb1, Fvb2, Fvb3, Fvb4, Fvb5 and Fvb6 
is a ?ag to maintain “1” respectively When the battery 
voltage or the cell voltage Vb is loWer than a preset value 
Vbrfl, When it is loWer than a preset value Vbrf2, When it 
is higher than a preset value Vbrf3, When it is loWer than a 
preset value Vbrf4, When it is loWer than a preset value 
Vbrf5, and When it is higher than a preset value Vbrf6. Each 
of judgment ?ags Fhb1, Fhb2, and Fhb3 is a ?ag to maintain 
“1” respectively When the cell temperature Hb is higher than 
a preset value Hbrfl, When it is loWer than a preset value 
Hbrf2, and When it is higher than a preset value Hbrf3. 
Judgment ?ags Ftc1 and Ftc2 are ?ags to maintain “1”When 
a charging time Tc, during Which the charging current Ic 
?oWs for more than a preset value Iorf1, is longer than a 
preset time Tcrf1 or When normal charging time Tc is longer 
than a preset time Tcrf2 under a spare charging state “f” 
Where the charging FET 2 and the discharging FET 3 are 
turned off and the spare charging FET 4 is turned on. A 
judgment ?ag Tts is a ?ag to maintain “1” When a period of 
time Ts in a charging temporary stop state a2 goes beyond 
and is longer than a preset time Tsrf1. A judgment ?ag F0 is 
a ?ag to maintain “1” When system disconnection has been 
detected. 

[0020] State transition control is performed according to 
these judgement ?ags. FIG. 3 shoWs examples of state ?ags 
to maintain the state to transmit code data, Which indicates 
the present state of the battery pack When there is a request 
from the external host device or at regular interval. FIG. 4 
represents examples of processing to judge the condition for 
transition control and to carry out transition control using 
these ?ags. 
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[0021] In the state transition control, When operation is 
started at regular interval by a clock as shoWn in FIG. 4, for 
instance, the charging current Ic or the discharging current 
Id is measured (Step S11). Then, the battery voltage or the 
cell voltage Vb is measured (Step S12). Further, the cell 
temperature Hb is measured (Step S13), and the charging 
time Tc is determined (Step S14). Also, it is judged Whether 
it is separated and disconnected from the external host 
device (Step S15) or not. If separated, the judgement ?ag F0 
for disconnection is turned to 1 (Step S16). If it is not 
separated, the judgment ?ag for disconnection is turned to 0 
(Step S17). Next, the measured values Ic, Id, Vb, Hb and Tc 
are compared With the preset values Icrfl, Icrf2, Idrfl, Iarfl, 
Vbrfl to Vbrf6, Hbrfl to Hbrf3, Tcrfl, Tcrf2 and Tsrfl 
respectively. Then, the judgment ?ags Ficl, Fic2, Fid, Fia, 
Fvbl to Fvb6, Fhbl to Fhb3, Ftcl, Ftc2, and Fts are updated 
(Step S18). Then, based on these judgment ?ags, state 
transition is controlled, and transition state ?ag is updated 
(Step S19). In this case, it is judged Whether it is necessary 
to transmit the state code or not (Step S20). If it is necessary, 
based on the maintaining condition of the state ?ag, the state 
code is transmitted (Step S21). This judgment is made at the 
request from the external host device or at regular interval as 
described above. 

[0022] FIG. 5 shoWs examples of state transition. Descrip 
tion Will be given beloW on concrete examples of state 
transition control. 

[0023] (1) In case the battery voltage or the cell voltage 
Vb is loWer than the preset value Vbrfl (the judgment 
?ag Fvbl is set to 1), poWer to the microcomputer is cut 
off. Under the condition that the battery pack has been 
charged, the supply of the poWer to the microcomputer 
is resumed. In this case, under the condition that the 
battery voltage or the cell voltage Vb is loWer than the 
preset value Vbrf2 (the judgement ?ag Fvb2 is set to 1), 
the charging FET 2 and the discharging FET 3 are 
turned off, and the spare charging FET 4 is turned on, 
and it is turned to the spare charging state “f”. Also, 
under the condition that the microcomputer has been 
started, it is turned to the spare charging state “f”. 
Further, under the condition that a predetermined data 
is not Written to a given address of nonvolatile memory, 
the microcomputer Writes initial data to the nonvolatile 
memory. 

[0024] (2) In the spare charging state “f”, even though 
the charging time Tc, during Which the charging current 
Ic is higher than the preset value Icrfl (the judgment 
?ag Ficl is set to 1), is longer than the preset time Tcrfl 
(the judgment ?ag Ftcl is set to 1), if the cell voltage 
Vb is loWer than the preset value Vbrf2 (the judgment 
?ag Fvb2 is set to 1), all of the charging FET2, the 
discharging FET 3 and the spare charging FET 4 are 
turned off, and it is turned to the spare charging stop 
state “g”. The purpose of this operation is that charging 
and discharging are turned to unable status and the 
battery pack is turned to a status not suitable for the use 
When the cell voltage is not increased even When it is 
charged due to the causes such as short-circuiting 
inside the cell. 

[0025] (3) Pulse charging is performed by alternately 
turning from a normal charging state al to a charging 
temporary stop state a2 or vice versa. (In the normal 
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charging state al, the charging FET 2 and the discharg 
ing FET 3 are both turned on, and in the charging 
temporary stop state a2, the charging FET 2 is turned 
off, and the discharging FET 3 is turned on.) Under the 
condition that the cell voltage Vb is higher than the 
preset value Vbrf3 (e.g. 4.25 V) (the judgment ?ag 
Fvb3 is set to 1), it is turned to the normal charging 
state a1. Under the condition that the cell voltage Vb is 
loWer than the preset value Vbrf4 (e.g. 4.20 V) (the 
judgment ?ag Fvb4 is set to 1), it is turned to the 
charging temporary stop state a2. 

[0026] (4) Under the condition that the period of time 
Ts, during Which the average current Ia in a preset 
period of time is loWer than the preset value Iarfl (the 
judgment ?ag Fia is set to 1) or it is in the charging 
temporary stop state a2, is longer than the preset time 
Tsrfl (the judgment ?ag Fts is set to 1), it is turned to 
the charging stop state “c”. This state is de?ned as a 
charging stop state c4 based on the full charging 
detection. In the charging stop state c4 based on the full 
charging detection, under the condition that the charg 
ing ratio is loWer than a preset value, it is turned to the 
charging state “a”. 

[0027] (5) In the charging state “a”, under the condition 
that the cell temperature Hb is higher than the preset 
value Hbrfl (the judgment ?ag Fhbl is set to 1), it is 
turned to the charging stop state “c”, and this state is 
de?ned as a charging stop state c1 based on the 
temperature. Then, under the condition that the cell 
temperature Hb is loWer than the preset value Hbrf2 
(the judgment ?ag Fhb2 is set to 1), it is turned from the 
charging stop state c1 based on the temperature to the 
charging state “a”. 

[0028] (6) In the charging state “a”, under the condition 
that the charging current Ic is higher than the preset 
value Icrf2 (the judgement ?ag Fic2), it is turned to the 
charging stop state “c”, and this state is de?ned as a 
charging stop state c2 based on abnormal current 

[0029] (7) In the charging state “a”, under the condition 
that the cell voltage Vb is loWer than the preset value 
VbrfS (the judgment ?ag FvbS is set to 1) and does not 
reach full charging, even When the charging time Tc is 
longer than the preset time Tcrf2 (the judgment ?ag 
Ftc2 is set to 1), it is turned to the charging stop state 
“c”, and this state is de?ned as a charging stop state c3 
based on abnormal charging time. 

[0030] (8) In the charging stop state c2 based on abnor 
mal current, in the charging stop state c3 based on 
abnormal charging time, and in the charging stop state 
c4 based on full charging detection, it is turned to the 
discharging state “b” under the condition that discharg 
ing has been detected, or it is turned to the non 
operation state e under the condition that disconnec 
tion from the system has been detected. 

[0031] (9) In the spare charging state “f’, under the 
condition that the cell voltage Vb is higher than the 
preset value Vbrf6 (the judgment ?ag Fvb6 is set to 1) 
and disconnection of the system has been detected (the 
judgment ?ag F0 is set to 1), it is turned to the 
non-operation state e . 

[0032] (10) In the discharging state “b”, under the 
condition that the cell temperature Hb is higher than the 
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preset value Hbrf3 (the judgment ?ag Fhb3 is set to 1), 
it is turned to the charging stop state “d”, and this state 
is de?ned as a charging stop state based on abnormal 
temperature. 

[0033] (11) In the discharging state “b”, under the 
condition that the discharging current Id is higher than 
the preset value Idrfl (the judgment ?ag Fidl is set to 
1), it is turned to the discharging stop state “d”, and this 
state is de?ned as a discharging stop state d1 based on 
abnormal current. 

[0034] It is needless to say that the present invention is not 
limited to the above embodiment, and various changes and 
modi?cations can be made. For instance, in the above 
embodiment, the judgment ?ags are set. Then, the battery 
voltage or the cell voltage Vb, the charging current Ic, the 
discharging current Id, and the cell temperature Hb are 
compared With the preset values, and the judgment ?ags are 
set to control the state transition. This method is simply an 
illustrative example, and it goes Without saying that other 
methods may be applied to control the state transition. Also, 
in the above embodiment, the code data shoWing the state is 
transmitted at regular interval or When there is a request 
from the external host device, While it is may be designed in 
such manner that, When it is turned from a state to another 
state in the state transition, a code data representing the state 
may be transmitted at least once. This is because, if the data 
is transmitted at regular interval, the period of application of 
communication interrupt to the external host device is 
increased. If data is transmitted only When there is a request, 
this cannot be detected at accurate timing in abnormal 
condition. Thus, it is aimed to transmit the state information 
at the timing as it is turned to the neW state. Further, it may 
be designed in such manner that it is counted hoW much time 
has elapsed since it has been turned to the current state, and 
this count value may be transmitted. 

[0035] As it is evident from the above description, the 
present invention provides a battery pack Which uses a 
battery comprising one or more cells as a poWer source and 
for connecting the battery to an external host device. The 
battery pack comprises charging/discharging means con 
nected in series to the battery and used for charging or 
discharging, current detecting means for detecting charging 
and discharging current of the battery, voltage detecting 
means for detecting voltage of the cell, temperature detect 
ing means for detecting temperature of the cell, and control 
means for transmitting data to the external host device at 
least once When there is a request or at regular interval, 
Whereby the charging/discharging means is controlled 
according to the charging/discharging current, voltage and 
temperature as detected, and it is turned from at least one of 
the types of state including charging state, discharging state, 
charging stop state, and discharging stop state to another 
state. As a result, for the external host device, it is easier to 
perform management and control of the current state of the 
battery pack. The state of the battery pack controlled accord 
ing to the data such as charging/discharging current, voltage 
and temperature is transmitted to the external host device 
based on transition information regarding charging state, 
discharging state, charging stop state and discharging stop 
state. 

[0036] Further, the charging/discharging means comprises 
a sWitch for charging the battery and a sWitch for discharg 
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ing the battery. The control means comprises a sWitch for 
spare charging, Whereby, in charging state or discharging 
state, the sWitch for charging and the sWitch for discharging 
are both turned on. In the charging stop state, the sWitch for 
charging is turned off and the sWitch for discharging is 
turned on. In the discharge stop state, the sWitch for charging 
is turned on and the sWitch for discharging is turned off, and 
it comprises a spare charging sWitch arranged in parallel to 
the charging sWitch and the discharging sWitch and for 
charging micro current or very small amount of current. The 
control means is operated in such manner that, When the 
voltage is loWer than the preset value, the charging sWitch 
and the discharging sWitch are turned off and only the spare 
charging sWitch is turned on, and it is turned to the spare 
charging state. When the voltage is not higher than the preset 
voltage value even When charging has been performed With 
the preset charging current under the spare charging state, 
the control means turns off the spare charging sWitch and it 
is turned to a spare charging stop state. When it has been 
detected that the connection With the external host device is 
disconnected, it is turned to system disconnection. The 
charging sWitch and the discharging sWitch are both turned 
off, and it is turned to a non-operation state. Also, it is turned 
to the charging stop state to match the state transition. The 
external host device can monitor the current state of the 
battery pack, and it is possible to judge hoW to restore to 
normal state promptly. 

What is claimed is: 
1. Abattery pack, using a battery comprising one or more 

cells as a power source and for connecting power to an 
external host device, said battery pack comprising: 

charging/discharging means connected in series to said 
battery and used for discharging and discharging; 

current detecting means for detecting the charging/dis 
charging current; 

voltage detecting means for detecting voltage; and 

temperature detecting means for detecting temperature, 
Whereby: 

at least charging state, discharging state, charging stop 
state and discharging stop state can be selected by 
controlling said charging/discharging means based on 
the charging/discharging current, the voltage, and the 
temperature as detected, and it is turned from one of 
these states to another state, and state transition infor 
mation is transmitted to the external host device. 

2. A battery pack according to claim 1, Wherein said 
charging/discharging means comprises a charging sWitch for 
charging said battery and a discharging sWitch for discharg 
ing said battery, said control means is operated in such 
manner that it is turned to the charging state or the discharg 
ing state When said charging sWitch and said discharging 
sWitch are both turned on and charging current or discharg 
ing current higher than a preset values is detected, it is turned 
to a charging stop state When the charging sWitch is turned 
off and the discharging sWitch is turned on, and it is turned 
to a discharge stop state When the charging sWitch is turned 
on and the discharging sWitch is turned off. 

3. A battery pack according to claim 2, Wherein said 
control means is operated in such manner that it is turned to 
system disconnection When it has been detected that con 
nection With the external host device is disconnected, and 
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the charging switch and the discharging sWitch are both 
turned off at the system disconnection, and this state is 
turned to a non-operation state. 

4. A battery pack according to claim 2, Wherein said 
charging/discharging means comprises a spare charging 
sWitch arranged in parallel to the charging sWitch and the 
discharging sWitch and used for charging With micro current, 
said control means is operated in such manner that the 
charging sWitch and the discharging sWitch are both turned 
off and only the spare charging sWitch is turned on When 
voltage is loWer than a preset value, and it is turned to spare 
charging state. 

5. Abattery pack according to claim 4, Wherein the control 
means is operated in such manner that the spare charging 
sWitch is turned off When the preset voltage value is not 
reached even When charging has been performed for a preset 
period of time With the preset amount of charging current in 
said spare charging state, and it is turned to a spare charging 
state. 

6. A battery pack according to claim 4, Wherein said 
control means is operated in such manner that, in the spare 
charging state, it is turned to the non-operation state under 
the condition that the cell voltage is higher than the preset 
value and system disconnection has been detected. 

7. A battery pack according to claim 1, Wherein said 
control means is operated in such manner that, When the 
voltage is compared With the preset value and pulse charging 
is performed, it is turned to a charging stop state When the 
average current during a preset period of time is loWer than 
a preset value, and it is turned to a spare stop state based on 
full charging detection. 

8. A battery pack according to claim 2, Wherein said 
control means is operated in such manner that, When the 
voltage is compared With the preset value and pulse charging 
is performed, and When the charging temporary stop state 
Where the charging sWitch is turned off and the discharging 
sWitch is turned on is longer than the preset period of time, 
it is turned to the charging stop state, and it is de?ned as a 
charging stop state based on full charging detection. 

9. A battery pack according to claim 7 or 8, Wherein the 
control means is operated in such manner that, in the 
charging stop state based on the full charging detection, it is 
turned to the charging state under the condition that the 
charging ratio is loWer than the preset value. 

10. A battery pack according to claim 1, Wherein said 
control means is operated in such manner that it is turned to 
charging stop state under the condition that the charging 
current is higher than the preset value, and this state is 
de?ned as a charging stop state based on abnormal current. 

11. A battery pack according to claim 1, Wherein said 
control means is operated in such manner that, in the 
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charging state, it is turned to the charging stop state under 
the condition that the cell voltage is loWer than the preset 
value even When the charging time is longer than the preset 
period of time, and this state is de?ned as a charging stop 
state based on abnormal charging time. 

12. Abattery pack according to one of claims 7, 8, 10 or 
11, Wherein said control means is operated in such manner 
that, in the charging stop state based on the full charging 
detection, in the charge stop state based on abnormal current, 
and in the charging stop state based on abnormal charging 
time, it is turned to the discharging state under the condition 
that the discharging has been detected, and it is turned to the 
non-operation state under the condition that system discon 
nection has been detected. 

13. A battery pack according to claim 1, Wherein the 
control means is operated in such manner that, in the 
charging state, it is turned to the charging stop state under 
the condition that the cell temperature is higher than the 
preset value, and this state is de?ned as a charging stop state 
based on temperature. 

14. A battery pack according to claim 13, Wherein the 
control means is operated in such manner that it is turned 
from the charging stop state based on the temperature to the 
charging state under the condition that the cell temperature 
is loWer than the preset value. 

15. A battery pack according to claim 1, Wherein the 
control means is operated in such manner that, in the 
charging state, it is turned to the discharging stop state under 
the condition that the cell temperature is higher than the 
preset value, and this state is de?ned as a discharging stop 
state based on abnormal temperature. 

16. A battery pack according to claim 1, Wherein the 
control means is operated in such manner that, in the 
discharging state, it is turned to the discharging stop state 
under the condition that the discharging current is higher 
than the preset value, and this state is de?ned as a discharg 
ing stop state based on abnormal current. 

17. A battery pack according to claim 1, Wherein said 
control means is operated in such manner that said state 
transition information is transmitted to the eXternal host 
device at least once When there is a request or at regular 
interval or When there is state transition. 

18. A battery pack according to claim 1, Wherein the 
control means counts the time elapsed since it has been 
turned to the current state and this count value is transmitted 
to the eXternal host device. 


