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1. 

CURRENT LEAKAGE PROTECTION 
CIRCUIT, POWER SOCKET AND 

ELECTRONIC DEVICE USING SAME 

BACKGROUND 

1. Technical Field 
The present disclosure relates to current leakage protection 

technology, and more particular, to a current leakage protec 
tion circuit, and a power Socket and an electronic device using 
the current leakage protection circuit. 

2. Description of Related Art 
Some electronic devices use power cords connected to 

power Sockets to receive general purpose alternating-current 
(AC) power Supply. However, current leakage may occur 
between a metal shell of the electronic device and a live wire 
of the power Supply, which causes a certain electrical poten 
tial in a metal shell of the electronic device. In this circum 
stance, when a user accidentally touches the metal shell of the 
electronic device, the user may suffer electric shock. 
What is needed is to provide a means that can overcome the 

above-described limitations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The components in the drawings are not necessarily drawn 
to scale, the emphasis instead placed upon clearly illustrating 
the principles of at least one embodiment. In the drawings, 
like reference numerals designate corresponding parts 
throughout the various views, and all the views are schematic. 

FIG. 1 is a diagram of a current leakage protection circuit 
according to a embodiment of the present disclosure. 

FIG. 2 is a diagram of a current leakage protection circuit 
according to another embodiment of the present disclosure. 

FIG.3 schematically illustrates a power socket including a 
current leakage protection circuit according to an embodi 
ment of the present disclosure. 

FIG. 4 schematically illustrates an electronic device 
including a current leakage protection circuit according to an 
embodiment of the present disclosure. 

DETAILED DESCRIPTION 

Reference will be made to the drawings to describe certain 
exemplary embodiments of the present disclosure. 

FIG. 1 is a diagram of a current leakage protection circuit 
100 according to an embodiment of the present disclosure. 
The current leakage protection circuit 100 may be connected 
between a power supply 200 and an electronic device 300 to 
avoid current leakage at the electronic device 300 and protect 
a user of the electronic device 300. The power supply 200 may 
be an alternating-current (AC) power Supply, namely, a mains 
Supply, which outputs a power Voltage through two output 
terminals 210 and 220 thereof. The electronic device 300 
includes two input terminals 310 and 320 for receiving the 
power Voltage, and a ground terminal 330 for grounding a 
shell 340 of the electronic device 300. 
The current leakage protection circuit 100 includes a first 

AC input terminal 101, a second AC input terminal 102, a first 
AC output terminal 103, a second AC output terminal 104, a 
current leakage detection terminal 105, a first switch circuit 
110, a second switch circuit 120 and a control circuit 130. 
The first AC input terminal 101 and the second AC input 

terminal 102 are respectively connected to the output termi 
nals 210 and 220 of the power supply 200 to receive the power 
voltage from the power supply 200. The first AC output ter 
minal 103 and the second AC output terminal 104 are respec 
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2 
tively connected to the input terminals 310 and 320 of the 
electronic device 300. The current leakage detection terminal 
105 is connected to the ground terminal 330 of the electronic 
device 300 and detects current leakage of the electronic 
device 300. 
The first Switch circuit 110 is connected between the first 

AC input terminal 101 and the first AC output terminal 103. 
The second switch circuit 120 is connected between the sec 
ond AC input terminal 102 and the second AC output terminal 
104. When there is no current leakage of the electronic device 
300, a first electrical connection exists between the first AC 
input terminal 101 and the first AC output terminal 103, and 
the second switch circuit 120 allows a second electrical con 
nection between the second AC input terminal 102 and the 
second output terminal 104. As such, the power Voltage 
received at the first and second AC input terminals 101 and 
102 is provided to the first and second AC output terminals 
103 and 104 respectively. When there is current leakage of the 
electronic device 300, under the control of the control circuit 
130, the first switch circuit 110 and the second switch circuit 
120 switch off the first connection and the second connection 
respectively, thus preventing the power Voltage from reaching 
the electronic device 300. 

For example, when a current leakage occurs at the elec 
tronic device 300, the current leakage detection terminal 105 
detects the current leakage of the electronic device 300, and 
outputs a leakage current to the control circuit 130. The leak 
age current provides power to the control circuit 130 and thus 
enables the control circuit 130 to function. In particular, the 
leakage current drives the control circuit 130 to output a 
control signal to the first switch circuit 110 and the second 
switch circuit 120, the control signal controls the first switch 
circuit 110 to switch off the first connection between the first 
AC input terminal 101 and the first AC output terminal 103. 
and controls the second switch circuit 120 to switch off the 
second connection between the second AC input terminal 102 
and the second AC output terminal 104. As such, the power 
voltage is prevented from reaching the electronic device 300, 
and current is therefore removed from the electronic device 
3OO. 

In one embodiment, the control circuit 130 includes a 
charging unit 131, a switch controller 133 and a reset member 
135. One end of the charging unit 131 is grounded, and the 
other end of the charging unit 131 is connected to the current 
leakage detection terminal 105 to receive any leakage current. 
The Switch controller 133 and the reset member 135 are 
connected in series between the two ends of the charging unit 
131. The reset member 135 may be a normally-closed switch, 
that is, the Switch is normally in a closed and conducting State 
until manually pressed by a user. The charging unit 131 may 
convert the leakage current into an enabling Voltage, and 
supply the enabling voltage to the switch controller 133. For 
example, in practice, the leakage current received from the 
current leakage detection terminal 105 charges the charging 
unit 131, after a voltage between the two ends of the charging 
unit 131 reaches a predetermined voltage threshold (for 
example, 12V), the switch controller 133 outputs a control 
signal to control the first switch circuit 110 and the second 
switch circuit 120 to switch off the first connection and the 
second connection, so as to stop the power Voltage being 
supplied to the electronic device 300. 
Once the electronic device 300 stops leaking current, the 

user may press the reset member 135 to change the reset 
member 135 to an open state, which prevents the voltage of 
the charging unit 131 from being provided to the switch 
controller 133. The Switch controller 133 controls the first 
switch circuit 110 and the second switch circuit 120 to re 
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establish the first connection between the first AC input ter 
minal 101 and the first AC output terminal 103, and thus the 
second connection between the second AC input terminal 102 
and the second AC output terminal 104 is remade. Therefore, 
the power Voltage continues to output power to the electronic 
device 300. 
The reset member 135 may be integrated into the switch 

controller 133, or may be a discrete element independent 
from the Switch controller 133. The reset member 135 is 
optional, in an alternative embodiment, the reset member 135 
may be removed from the control circuit 130, and conse 
quently, the switch controller 133 and the charging unit 131 
would be connected in parallel. In this circumstance, the 
control circuit 130 may not be capable of automatically re 
establishing the first connection and the second connection 
when the electronic device 300 stops leaking current. 

In another embodiment, the electronic leakage protection 
circuit 100 may further include a rectifying circuit 140, a 
protection circuit 150 and an indication circuit 160. The first 
switch circuit 110 and the second switch circuit 120, when 
being controlled to switch off the first connection and the 
second connection, can Switch the power Voltage to the rec 
tifying circuit 140. The rectifying circuit 140 performs recti 
fication on the power Voltage and thereby generates a direct 
current (DC) current. The DC current, after the leakage cur 
rent has been removed, provides power to maintain the opera 
tion of the control circuit 130. 

The indication circuit 160 may be connected between the 
rectifying circuit 140 and the control circuit 130, and the 
protection circuit 150 is connected between the rectifying 
circuit 140 and the current leakage detection terminal 105. 
The protection circuit 150 permits the current leakage 
detected by the current leakage detection terminal 105 to be 
transmitted to the indication circuit 160, but prevents the DC 
current output from the rectifying circuit 140 from being 
transmitted to the electronic device 300. Accordingly, the DC 
current is limited to the indication circuit 160 and the control 
circuit 130. 
The indication circuit 160 includes an indicator 161 which 

can be illuminated when receiving DC current, so as to indi 
cate that the electronic device 300 is leaking current. The 
indication circuit 160 may further include a third switch cir 
cuit 163 connected in parallel to the indicator 161. In normal 
operation, the third switch circuit 163 switches on a third 
connection between the control circuit 130 and the protection 
circuit 150, so that when the current leakage detection termi 
nal 105 detects a current leakage, a leakage current can be 
transmitted through the third connection and received by the 
control circuit 130; in this situation, the indicator 161 is 
short-circuited because of the third switch circuit 163. When 
the current leakage occurs at the electronic device 300 and the 
first connection and second connection are Switched off, the 
third switch circuit 163, under the control of the switch con 
troller 133, switches off the third connection, and therefore, 
the DC current output from the rectifying circuit 140 is trans 
mitted through the indicator 161 to enable the indicator 161 to 
illuminate. 

Referring to FIG. 2, in particular, the first switch circuit 
110, the second switch circuit 120, the third switch circuit 163 
and the switch controller 133 may be configured as a relay 
circuit. Each of the first Switch circuit 110, the second switch 
circuit 120 and the third switch circuit 163 includes a first 
contact A, a second contact B, and a third contact C. All the 
first contacts A of the first Switch circuit 110 and the second 
switch circuit 120 are connected to the first AC output termi 
nal 103 and the second AC output terminal 104. All the second 
contacts B of the first switch circuit 110 and the second switch 
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4 
circuit 120 are connected to the first AC input terminal 101 
and the second AC input terminal 102. All the third contacts C 
of the first switch circuit 110 and the second switch circuit 
120 are connected to the rectifying circuit 140. The first 
contact A and the second contact B of the third switch circuit 
163 are respectively connected to the control circuit 130 and 
the protection circuit 150, and the third contact C of the third 
switch circuit 163 is floated. 

In normal operation, the second contact B is connected to 
the first contract A, and when a current leakage of the elec 
tronic device 300 is detected by the current leakage detection 
terminal 105 or on account of the DC current output by the 
rectifying circuit 140, the switch controller 133 controls the 
first switch circuit 110, the second switch circuit 120 and the 
third switch circuit 163 to switch off the connection between 
the second contact B and the first contact A, and to Switch on 
a connection between the second contact B and the third 
contract C. Accordingly, the power Voltage can be switched to 
the rectifying circuit 140. 
The rectifying circuit 140 may be a full-bridge rectifier 

including a first diode 141, a second diode 142, a third diode 
143 and a fourth diode 144. Negative terminals of the first 
diode 141 and the second diode 142 are respectively con 
nected to the second contacts B of the first switch circuit 110 
and the second switch circuit 120, and positive terminals of 
the first diode 141 and the second diode 142 are grounded. 
Negative terminals of the third diode 143 and the fourth diode 
144 are respectively connected to the third contacts C of the 
first switch circuit 110 and the second switch circuit 120, and 
positive terminals of the third diode 143 and the fourth diode 
144 are connected to the first contact A of the third switch 
circuit 163. 
The indicator 161 may be a lamp connected between the 

first contact A and the second contact B of the third switch 
circuit 163. The charging unit 131 of the control circuit 130 
may be a capacitor connected between the second contact B 
of the third switch circuit 163 and ground. The protection 
circuit 150 may include a protection diode, a positive terminal 
of the protection diode connected to the current leakage 
detection terminal 105, and a negative terminal of the protec 
tion diode connected to the first contact A of the third switch 
circuit 163. 

FIG.3 schematically illustrates a power socket 400 accord 
ing to an embodiment of the present disclosure. The power 
socket 400 includes a current leakage protection circuit 410 
which may be the current leakage protection circuit 100 as 
illustrated in FIGS. 1-2. A first AC input terminal 411 and a 
second AC input terminal 412 of the current leakage protec 
tion circuit 410 are connected to a power supply 600 for 
receiving an AC power Voltage. A first AC output terminal 
413, a second AC output terminal 414, and a current leakage 
detection terminal 415 of the current leakage protection cir 
cuit 100 may serve as a live wire terminal, a neutral wire 
terminal and a ground terminal respectively of the power 
socket 400. The first AC output terminal 413 and the second 
AC output terminal 414 are connected to the input terminals 
of an electronic device 500, and the current leakage detection 
terminal 415 is connected to a ground terminal of the elec 
tronic device 500. Details of the configuration and the opera 
tion of the current leakage protection circuit 410 are similar to 
those of the current leakage protection circuit 100. 

FIG. 4 schematically illustrates an electronic device 700 
according to an embodiment of the present disclosure. The 
electronic device 700 includes a current leakage protection 
circuit 710, a shell 740 and a driving circuit 750. The current 
leakage protection circuit 710 may be the current leakage 
protection circuit 100 as illustrated in FIGS. 1-2, which 
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includes a first AC input terminal 711, a second AC input 
terminal 712, a first AC output terminal 713, a second AC 
output terminal 714, and a current leakage detection terminal 
715. The first AC input terminal 711 and a second AC input 
terminal 712 of the current leakage protection circuit 710 are 
connected to a power supply 800 for receiving an AC power 
voltage. The first AC output terminal 713 and the second AC 
output terminal 714 are connected to the driving circuit 750 
for outputting AC power to the driving circuit 750. The cur 
rent leakage detection terminal 715 is connected to the shell 
740, and the shell 740 is grounded. Details of the configura 
tion and the operation of the current leakage protection circuit 
710 are similar to those of the current leakage protection 
circuit 100. 

It is to be further understood that even though numerous 
characteristics and advantages of preferred and exemplary 
embodiments have been set out in the foregoing description, 
together with details of the structures and functions of the 
embodiments, the disclosure is illustrative only; and that 
changes may be made in detail, especially in the matters of 
shape, size and arrangement of parts within the principles of 
the present disclosure to the full extent indicated by the broad 
general meaning of the terms in which the appended claims 
are expressed. 

What is claimed is: 
1. A current leakage protection circuit, comprising: 
a first input terminal and a second input terminal for receiv 

ing a power Voltage from a power Supply: 
a first switch circuit connected between the first inputter 

minal and a first output terminal; 
a second switch circuit connected between the second 

input terminal and a second output terminal; 
a current leakage detection terminal electrically connected 

to an electronic device and configured for detecting 
whether the electronic device is leaking current; and 

a control circuit connected to the first Switch circuit and the 
second Switch circuit, the control circuit configured for 
controlling the first switch circuit to switch off a first 
connection between the first input terminal and the first 
output terminal and controlling the second Switch circuit 
to switch off a second connection between the second 
input terminal and the second output terminal when the 
current leakage detection terminal detects that the elec 
tronic device is leaking current; 

wherein the leakage current provides power to the control 
circuit to enable the control circuit to function, and 
wherein the electronic leakage protection circuit further 
comprises a rectifying circuit for converting the power 
voltage into a direct current (DC) current, wherein the 
DC current is configured to provide power to the control 
circuit to maintain an operation of the control circuit 
after the leakage current is removed. 

2. The current leakage protection circuit of claim 1, 
wherein the control circuit comprises a charging unit and a 
Switch controller, a first end of the charging unit receives the 
leakage current, and a second end of the charging unit is 
grounded, the charging unit configured for converting the 
leakage current into an enabling Voltage, the Switch controller 
configured to output a control signal to control the first Switch 
circuit and the second switch circuit to respectively switch off 
the first connection and the second connection according to 
the enabling Voltage. 

3. The current leakage protection circuit of claim 2, 
wherein the control circuit further comprises a reset member, 
the reset member and the Switch controller are connected in 
series between two ends of the charging unit. 
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6 
4. The current leakage protection circuit of claim 3, 

wherein the reset member is a normally-closed switch key 
normally in a closed state. 

5. The current leakage protection circuit of claim 1, 
wherein the rectify circuit is connected to the first switch 
circuit and the second switch circuit, wherein the first Switch 
circuit and the second switch circuit are further configured for 
Switching the power Voltage to the rectifying circuit when the 
first connection and the second connection are Switched off. 

6. The current leakage protection circuit of claim 5, 
wherein the first Switch circuit comprises a first contact con 
nected to the first output terminal, a second contact connected 
to the first input terminal, and a third contact connected to the 
rectifying circuit, wherein the second contact is connected to 
the first contact when the electronic device does not leak 
current, and connected to the third contact when the control 
circuit outputs the control signal. 

7. The current leakage protection circuit of claim 5, 
wherein the second Switch circuit comprises a first contact 
connected to the second output terminal, a second contact 
connected to the second input terminal, and a third contact 
connected to the rectifying circuit, wherein the second con 
tact is connected to the first contact when no current leakage 
occurs at the electronic device, and connected to the third 
contact when the control circuit outputs the control signal. 

8. The current leakage protection circuit of claim 5, further 
comprising a protection circuit connected between the cur 
rent leakage detection terminal and the rectifying circuit, 
wherein the protection circuit is configured to prevent the DC 
current from being transmitted to the electronic device. 

9. The current leakage protection circuit of claim8, further 
comprising an indication circuit, wherein the indication cir 
cuit comprises an indicator connected between the protection 
circuit and the control circuit, the indicator is configured to 
provide an indication that the current leakage of electronic 
device when the DC current flows therethrough. 

10. The leakage protection circuit of claim 9, wherein the 
indication circuit further comprises a third switch circuit, the 
third Switch circuit is configured to Switch on a third connec 
tion between the protection circuit and the control circuit to 
enable the leakage current to transmit to the control circuit. 

11. The leakage protection circuit of claim 10, wherein the 
control circuit is further configured for controlling the third 
switch circuit to switch off the third connection by use of the 
control signal. 

12. The leakage protection circuit of claim 11, wherein the 
third Switch circuit comprises a first contact connected to the 
protection circuit, a second contact connected to control cir 
cuit, and a third contact being floated, wherein the second 
contact is connected to the first contact when the electronic 
device stops leaking current, and connected to the third con 
tact when the control circuit outputs the control signal thereto. 

13. An electronic device, comprising a shell, a driving 
circuit, and a current leakage protection circuit, the current 
leakage protection circuit comprising: 

a first input terminal and a second input terminal for receiv 
ing a power Voltage from a power Supply; 

a first output terminal and a second output terminal con 
nected to the driving circuit; 

a first switch circuit connected between the first inputter 
minal and the first output terminal; 

a second Switch circuit connected between the second 
input terminal and the second output terminal; 

a current leakage detection terminal connected to the shell, 
and configured for detecting a current leakage of the 
electronic device; and 
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a control circuit connected to the first switch circuit and the 
Second switch circuit, the control circuit being config 
ured for providing a control signal to control the first 
Switch circuit to switch offa first connection between the 
first input terminal and the first output terminal and 
control the second switch circuit to switch off a second 
connection between the second input terminal and the 
Second output terminal when the current leakage detec 
tion terminal detects the current leakage of the electronic 
device; 

wherein the current leakage detection terminal detects the 
current leakage of the electronic device, the leakage 
current provides power to the control circuit to enable 
the control circuit to function, and wherein the electronic 
leakage protection circuit further comprises a rectifying 
circuit for converting the power voltage into a direct 
current (DC) current, wherein the DC current is config 
ured to provide power to the control circuit to maintain 
an operation of the control circuit after the leakage cur 
rent is removed. 

14. The electronic device of claim 13, wherein the control 
circuit comprises a charging unit and a switch controller, an 
end of the charging unit receives the leakage current, and the 
other end of the charging unit is grounded, the charging unit 
is configured for converting the leakage current to an enabling 
Voltage, the Switch controller is configured to output the con 
trol signal to control the first switch circuit and the second 
switch circuit to respectively switch off the first connection 
and the second connection according to the enabling voltage. 

15. The electronic device of claim 14, wherein the control 
circuit further comprises a reset member, the reset member 
and the Switch controller are connected in series between two 
ends of the charging unit. 

16. The electronic device of claim 13, wherein the rectify 
ing circuit is connected to the first switch circuit and the 
second switch circuit, wherein the first switch circuit and the 
second switch circuit are further configured for switching the 
power Voltage to the rectifying circuit when the first connec 
tion and the second connection are switched off. 

17. The electronic device of claim 16, wherein the current 
leakage protection circuit further comprises a protection cir 
cuit connected between the current leakage detection termi 
nal and the rectifying circuit, the protection circuit is config 
ured to prevent the DC current from being transmitted to the 
driving circuit. 

18. A power socket, comprising a current leakage protec 
tion circuit, the current leakage protection circuit comprising: 
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8 
a first input terminal and a second input terminal for receiv 

ing a power Voltage from a power supply: 
a first switch circuit connected between the first inputter 

minal and a first output terminal; 
a second switch circuit connected between the second 

input terminal and a second output terminal; 
a current leakage detection terminal connected to an elec 

tronic device and configured for detecting a current leak 
age of the electronic device; and 

a control circuit connected to the first switch circuit and the 
Second switch circuit, the control circuit being config 
ured for providing a control signal to control the first 
Switch circuit to switch offa first connection between the 
first input terminal and the first output terminal and 
control the second switch circuit to switch off a second 
connection between the second input terminal and the 
second output terminal when the current leakage detec 
tion terminal detects the current leakage of the electronic 
device; 

wherein the first output terminal, the second alternating 
current (AC) output terminal, and the current leakage 
detection terminal respectively serve as a live wire ter 
minal, a neutral wire terminal and a ground terminal of 
the power socket; 

wherein the leakage current provides power to the control 
circuit to enable the control circuit to function, and 
wherein the electronic leakage protection circuit further 
comprises a rectifying circuit for converting the power 
voltage into a direct current (DC) current, wherein the 
DC current is configured to provide power to the control 
circuit to maintain an operation of the control circuit 
after the leakage current is removed. 

19. The power socket of claim 18, wherein the control 
circuit comprises a charging unit and a switch controller, a 
first end of the charging unit receives the leakage current, and 
a second end of the charging unit is grounded, the charging 
unit configured for converting the leakage current into an 
enabling Voltage, the Switch controller configured to output a 
control signal to control the first switch circuit and the second 
switch circuit to respectively switch off the first connection 
and the second connection according to the enabling voltage. 

20. The power socket of claim 18, wherein the rectifying 
circuit is connected to the first switch circuit and the second 
Switch circuit, wherein the first switch circuit and the second 
switch circuit are further configured for switching the power 
Voltage to the rectifying circuit when the first connection and 
the second connection are switched off. 


