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CHARGING AND DISCHARGING CONTROL 
CIRCUIT AND CHARGING TYPE POWER SUPPLY 

DEVICE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a charging and 
discharging control circuit that controls the charging and 
discharging operation of a Secondary battery and a charging 
type power Supply device for the Secondary battery which 
includes the charging and discharging control circuit therein. 
0003 2. Description of the Related Art 
0004 As a conventional charging type power Supply 
device for a Secondary battery, there has been known a 
power Supply device shown in a circuit block diagram of 
FIG. 5. For example, Japanese Patent Application Laid-opn 
No. Hei 4-75430 “charging type power supply device” 
discloses the Structure of the above power Supply device. 
That is, an external terminal -V0 or +V0 is connected with 
a secondary battery 101 through a switching circuit 102. 
Also, a charging and discharging control circuit 110 is 
connected in parallel with the secondary battery 101. The 
charging and discharging control circuit 110 has a function 
of detecting a Voltage acroSS the Secondary battery 101. In 
the case where the Secondary battery is in an over-charge 
State (a State where the battery is higher than a given voltage 
value, hereinafter referred to as “over-charge protective 
State’) or an over-discharge State (a State where the battery 
is lower than the given voltage value, hereinafter referred to 
as “over-discharge protective state'), a signal is outputted 
from the charging and discharging control circuit 110 So that 
the Switching circuit 102 turns off. Also, when the external 
terminal +VO reaches a certain Voltage, the Switching circuit 
102 turns off, and the discharging operation stops, thereby 
being capable of limiting a current that flows in the Switch 
ing circuit 102. 
0005. In other words, the discharging operation can stop 
(over-current control) when an excessive current flows in the 
Switching circuit 102. Hereinafter, this state is called “over 
current protective State'. The charging and discharging 
control circuit Serves to protect the battery from those States. 
0006 For example, the following structure is generally 
applied. That is, in the case of controlling the charging and 
discharging operation of a lithium ion battery, in order to 
protect the lithium ion battery from being over-charged, 
when it is detected that a terminal Voltage is equal to or 
higher than a given level, the Switching element of the 
Switching circuit turns off after a given period of time given 
by a delay circuit to inhibit the charging operation. 
0007 As a result, the over-charge state is positively 
detected without responding to a transitional change in a 
battery Voltage, and the operation of charging the Secondary 
battery is controlled So that the Secondary battery is not 
brought into the over-charge State. In addition, in the charg 
ing and discharging control circuit, a control for Stopping to 
Supply a current from the Secondary battery to a load while 
the over-discharge is detected and a control for Stopping to 
Supply a current from the Secondary battery to the load while 
an over-current from the Secondary battery to the load is 
detected are conducted likewise. In those controls, a delay 
circuit is used for each of those controls for the same reason. 
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For example, in the case of controlling the charging and 
discharging operation of the lithium ion battery, a delay time 
of several hundreds mS to several S is required. 
0008 However, in case of the charging and discharging 
control circuit including the delay circuit therein, there is a 
case in which a terminal that enables the delay time to be 
changed from the external cannot be prepared due to the 
limit of the number of terminals of the circuit. In this case, 
when the over-charge detection Voltage and the over-dis 
charge detection Voltage are examined, an output Signal is 
not outputted until time periods, which are equal to or longer 
than the respective delay times, elapse in the respective 
examinations. In order to recognize the output Signal, the 
time periods, which are equal to or longer than the respective 
delay times, need to elapse, with the result that the exami 
nation period of time of the charging and discharging control 
circuit is elongated, and the circuit manufacturing costs may 
be increased. 

SUMMARY OF THE INVENTION 

0009. The present invention has been made to solve the 
above problem inherent in the prior art, and therefore an 
object of the present invention is to enable a period of time 
of examination to be reduced and the manufacturing costs to 
reduce by entering a test mode of Shortening a delay time of 
an internal control circuit in the case where a Voltage equal 
to or higher than a regulated value is applied to a charger 
connection terminal of a charging type power Supply device. 

0010. In order to achieve the above object, according to 
the present invention, there is provided a charging and 
discharging control circuit, comprising: over-charge Voltage 
detecting means, over-discharge Voltage detecting means or 
over-current Voltage detecting means for a Secondary bat 
tery; an internal control circuit which inputs and processes 
Signals from Said over-charge Voltage detecting means, Said 
over-discharge Voltage detecting means or Said over-current 
Voltage detecting means and outputs a signal for controlling 
the charging and discharging operation; and a delay circuit 
that inputs the output of Said control Signal and outputs a 
Signal after a constant delay time, wherein a delay time of 
Said delay circuit is shortened when a Voltage equal to or 
higher than a regulated Voltage is applied to the charging 
connection terminal. 

0011. Also, according to the present invention, there is 
provided charging and discharging control device, compris 
ing: a Secondary battery connected to an external power 
Supply terminal through a Switching circuit, and a charging 
and discharging control circuit including over-charge Volt 
age detecting means, Over-discharge Voltage detecting 
means or an over-current detecting circuit, an internal con 
trol circuit, a delay circuit and a current control Switching 
circuit for controlling Said Switching circuit; wherein a delay 
time of Said delay circuit is shortened when a Voltage equal 
to or higher than a regulated Voltage is applied to the 
charging connection terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012. These and other objects, features and advantages of 
this invention will become more fully apparent from the 
following detailed description taken with the accompanying 
drawings in which: 
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0013 FIG. 1 is an explanatory diagram showing a circuit 
block of a charging type power Supply device in accordance 
with the present invention; 
0.014 FIG. 2 is an explanatory diagram showing an 
example of a delay circuit employed in the present inven 
tion; 

0.015 FIG. 3 is an explanatory diagram showing another 
circuit block of the charging type power Supply device in 
accordance with the present invention; 
0016 FIG. 4 is an explanatory diagram showing still 
another circuit block of the charging type power Supply 
device in accordance with the present invention; and 
0017 FIG. 5 is an explanatory diagram showing a circuit 
block of a conventional charging type power Supply device. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0.018 Now, a description will be given in more detail of 
a preferred embodiment of the present invention with ref 
erence to the accompanying drawings. 
0.019 FIG. 1 is a block diagram showing a charging type 
power Supply device including a charging and discharging 
control circuit in accordance with the present invention. 
Hereinafter, an embodiment of the present invention will be 
described with reference to FIG. 1. The circuit diagram of 
FIG. 1 only shows an over-charge detecting circuit. An 
external power Supply terminal +VO is connected with a 
positive pole of a Secondary battery 101 through a Switching 
circuit 102. The voltage acrossing the secondary battery 101 
is detected by the charging and discharging control circuit 
110, and the switching circuit 102 is ON/OFF controlled in 
response to the detection results. 
0020. The charging and discharging control circuit 110 
includes a reference Voltage circuit 116 for Supplying a 
given reference Voltage Vr to an input terminal of an 
over-charge detection comparator 113, a Voltage dividing 
circuit 111 formed of resistors R0 and R1 for dividing the 
terminal voltage of the secondary battery 101 a voltage 
dividing circuit 112 formed of resistors R2, R3 and R4 for 
dividing an over-current detection terminal Voltage, refer 
ence Voltage circuits 117 and 118 for giving a given refer 
ence Voltage Vr to the input terminals of the Voltage detec 
tion comparators 114 and 115, an internal control circuit 120 
and an internal delay circuit 121. The over-current detection 
terminal is connected between the Switching circuit 102 and 
the charger connection terminal. 
0021. The Switch circuit 102 is controlled by an output of 
the charging and discharging control circuit 110. A charger 
104 for charging the secondary battery 101 and a load 103, 
to which the Secondary battery 101 Supplies a current, are 
connected between the external power Supply terminals +V0 
and -V0. 

0022. The over-charge detection comparator 113 com 
pares the divided Voltage output resulting from dividing the 
terminal voltage of the secondary battery 101 by the resis 
tors R0 and R1 of the voltage dividing circuit 111 with a 
reference voltage Vr of the reference voltage circuit 116 to 
detect the over-charge State. The over-charge detection com 
parator 113 outputs a high level when the level of the divided 
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output voltage inputted to its positive phase input terminal is 
larger than the reference Voltage Vr. 
0023 The voltage detection comparators 114 and 115 
compares the divided Voltage output resulting from dividing 
the over-current detection terminal Voltage by the resistors 
R2, R3 and R4 of the voltage dividing circuit 112 with the 
reference voltage Vr of the reference voltage circuits 117 and 
118 to detect the Voltage. The Voltage detection comparator 
114 outputs a low level when the level of the divided output 
Voltage inputted to its inverse phase input terminal is larger 
than the reference Voltage Vr. The Voltage detection com 
parator 115 outputs a high level when the level of the divided 
output voltage inputted to its positive phase input terminal is 
larger than the reference Voltage Vr. 
0024. The internal control circuit 120 inputs the outputs 
of the over-charge detection comparator 113 and the Voltage 
detection comparators 114 and 115 as input Signals and 
outputs a Signal to the internal delay circuit 121. The internal 
delay circuit 121 inputs the output of the internal control 
circuit 120 as an input signal and outputs a Signal that 
controls the Switching circuit 102 after a regulated delay 
time. 

0025. In the over-charge state, the over-charge detection 
comparator 113 outputs a high level, and the internal control 
circuit 120 outputs a control signal to the internal delay 
circuit 121. The internal delay circuit 121 inputs the output 
Voltage as an input signal and outputs a signal that controls 
the Switching circuit 102 after a regulated delay time t1. 

0026. When the voltage of the over-current detection 
terminal becomes equal to or higher than the regulated 
Voltage V1, the output of the Voltage detection comparator 
115 becomes high level. The internal control circuit 120 
becomes in a State of outputting a control Signal for short 
ening a delay time of the internal delay circuit 121 when the 
output of the Voltage detection comparator 115 becomes 
high level, and holds that State. In the Over-charge State, the 
over-charge detection comparator 113 outputs high level, 
and the internal control circuit 120 outputs the control Signal 
to the internal delay circuit 121. The internal delay circuit 
121 inputs the output Voltage as an input signal and outputs 
a signal that controls the Switching circuit 102 after a 
regulated delay time t2. For that reason, once the over 
current detection terminal becomes a voltage V1 equal to or 
higher than the regulated Voltage, the delay time is main 
tained short. Thereafter, in a State where the over-charge 
delay time is short, the over-charge detection Voltage can be 
measured. 

0027. When the voltage of the over-current detection 
terminal becomes equal to or lower than the regulated 
Voltage V2, the output of the Voltage detection comparator 
114 becomes high level. The internal control circuit 120 
cancels the State of outputting the control Signal for short 
ening the delay time of the internal delay circuit 121 when 
the output of the Voltage detection comparator 114 becomes 
high level, and Sets a normal delay time t1. Therefore, once 
the over-current detection terminal becomes the Voltage V2 
equal to or lower than the regulated Voltage, the internal 
control circuit 120 cancels the test mode and becomes in a 
normal State. With this circuit Structure, in the case where a 
charger having an abnormal high Voltage is connected and 
the Voltage of the over-current detection terminal becomes 
equal to or higher than the regulated Voltage V1, the 



US 2001/0026147 A1 

Switching circuit 102 can be turned off assuming that the 
abnormal charger is connected. In this case, the delay time 
of the charging and discharging control circuit 110 becomes 
Short, and a period of time during which a high Voltage is 
applied to the secondary battery 101 can be shortened so as 
to protect the secondary battery 101. 

0028. An example of the internal delay circuit will be 
described with reference to FIG. 2. The constant current 
Sources 203 and 204 Supply currents il and i2, respectively. 
The current values of i1 and i2 are different So that i2 is 
larger than i1. The Peh transistors 201 and 202 change over 
the on/off State by input Signals 1 and 2, respectively. The 
internal delay circuit controls which of the Peh transistors 
201 and 202 should be turned on/off. The Nch transistor 
discharges a capacitor 205 if no delay time is required and 
makes the output of the voltage detection comparator 207 
low in level. 

0029. In the normal state, upon the detection of the 
over-charge, the internal control circuit outputs to the inter 
nal delay circuit a control signal that turns off the Nch 
transistor, turns on the Peh transistor 201 and turns off the 
Pch transistor 202. The capacitor 205 is charged with the 
time constant current i1, and a Voltage rises. When the 
Voltage acrossing the capacitor 205 exceeds the output 
voltage Vr of the reference voltage source 206, the output of 
the voltage detection comparator 207 becomes high level. 
This Sinal controls the Switching circuit. At this time, the 
delay time becomes 

0.030. When the voltage of the over-current detection 
terminal is equal to or higher than the regulated Voltage V1, 
the internal control circuit 120 becomes the test mode where 
the delay time is Short. In this situation, upon the detection 
of the over-charge, the internal control circuit 120 outputs to 
the internal delay circuit a control signal that turns off the 
Nch transistor, turns on the Peh transistor 202 and turns off 
the Peh transistor 201. The capacitor 205 is charged with the 
time constant current i2, and the Voltage rises. When the 
Voltage acrossing the capacitor 205 exceeds the output 
voltage Vr of the reference voltage source 206, the output of 
the voltage detection comparator 207 becomes high level. 
This signal allows the Switching circuit to turn off. At this 
time, the delay time becomes 

0031. In this case, t1>t2 is satisfied, and the delay time 
can be changed over. 
0.032 The above description is an example of the delay 
circuit, and in a delay circuit made up of a clock frequency 
generating circuit and a counter, the number of counts in a 
counter is changed over, thereby being capable of changing 
over the delay time. 
0.033 Also, a delay circuit which can change over the 
delay time by another means may be used. Further, a Switch 
can be disposed at the VSS Side to Structure the charging 
type power supply device as shown in FIG. 3. 

0034. In this case, when the voltage of the over-current 
detection terminal becomes equal to or lower than the 
regulated Voltage V1, the output of the Voltage detection 
comparator 115 becomes high level. When the internal 
control circuit 120 becomes in a control state where the 
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delay time of the internal delay circuit 121 is shortened and 
maintains that State when the output of the Voltage detection 
comparator 115 becomes high level. For that reason, once 
the over-current detection terminal becomes the voltage V1 
equal to or lower than the regulated Voltage, the delay time 
is maintained short. Thereafter, the over-charge detection 
Voltage can be measured in a State where the over-charge 
delay time is short. 
0035. When the voltage of the over-current detection 
terminal is equal to or higher than the regulated Voltage V2, 
the output of the Voltage detection comparator 114 becomes 
high level. The internal control circuit 120 cancels the 
control state where the delay time of the internal delay 
circuit 121 is short when the output of the voltage detection 
comparator 114 becomes high level, and Sets the normal 
delay time t1. For that reason, once the over-current detec 
tion terminal becomes the Voltage V2, which is equal to or 
higher than the regulated Voltage, the internal control circuit 
120 cancels the test mode and becomes in the normal State. 

0036) The above description is given of only the over 
charge, but the same circuit can be applied to the over 
discharge. Also, the comparator is used as the Voltage 
detecting means, but the same circuit can be Structured even 
by the Voltage detecting means for detecting a Voltage by 
using a threshold voltage of the CMOS transistor. Also, the 
Same circuit can be structured even in the case where a 
plurality of Secondary batteries are connected in Series as 
shown in FIG. 4. 

0037 AS was described above, in the case where a 
Voltage equal to or higher than a regulated Voltage is applied 
to the charger connection terminal of the charging type 
power Supply device, it can be entered the test mode for 
Shortening the delay time of the internal control circuit, 
thereby being capable of shortening the test time and reduc 
ing the manufacturing costs. Also, in the case where the 
charger with the abnormal voltage is connected, the delay 
time can be shortened to protect the Secondary battery, 
thereby being capable of preventing an excessive Voltage 
from being applied to the Secondary battery for a long period 
of time. 

0038. The foregoing description of the preferred embodi 
ments of the invention has been presented for purposes of 
illustration and description. It is not intended to be exhaus 
tive or to limit the invention to the precise form disclosed, 
and modifications and variations are possible in light of the 
above teachings or may be acquired from practice of the 
invention. The embodiments were chosen and described in 
order to explain the principles of the invention and its 
practical application to enable one skilled in the art to utilize 
the invention in various embodiments and with various 
modifications as are Suited to the particular use contem 
plated. It is intended that the scope of the invention be 
defined by the claims appended hereto, and their equiva 
lents. 

What is claimed is: 
1. A charging and discharging control circuit, comprising: 
over-charge Voltage detecting means, over-discharge Volt 

age detecting means or over-current Voltage detecting 
means for a Secondary battery; 

an internal control circuit that inputs and processes signals 
from Said over-charge Voltage detecting means, Said 
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over-discharge Voltage detecting means or Said over- a charging and discharging control circuit for controlling 
current Voltage detecting means and outputs a Signal for Said Switching circuit, which includes over-charge Volt 
controlling the charging and discharging operation; and age detecting means, Over-discharge Voltage detecting 

a delay circuit that inputs the output of Said control signal means or an over-current detecting circuit, an internal 
and outputs a signal after a constant delay time; control circuit, a delay circuit and a current control 

Switching circuit; 
wherein a delay time of Said delay circuit is shortened 9. 
when a voltage equal to or higher than a regulated wherein a delay time of Said delay circuit is shortened 
voltage is applied to the charger connection terminal. when a Voltage equal to or higher than a regulated 

2. A charging and discharging control device, comprising: Voltage is applied to the charger connection terminal. 
a Secondary battery connected to an external power Sup 

ply terminal through a Switching circuit, and k . . . . 


