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1. 

INDICATION CONTROL CIRCUIT FOR 
INDICATINGWORKLOAD OF ELECTRONIC 

DEVICE 

BACKGROUND 

1. Technical Field 
The present disclosure relates to circuits, and particularly 

to workload indicators and an electronic device with the 
SaC. 

2. Description of Related Art 
Electronic devices Such as Smart phones and tablet com 

puters are popular. Usually, the electronic device has a visible 
device Such as a light-emitting diode (LED) to indicate some 
states of the electronic device. For example, when the power 
of a battery of the electronic device is nearly finished, the 
LED displays red light to alarm the user. However, the usual 
electronic device can not indicate the instant workload of the 
electronic device via the light-emitting unit. 
A indication control circuit and an electronic device with 

the indication control circuit to overcome the described limi 
tations are thus needed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Many aspects of the present disclosure are better under 
stood with reference to the following drawings. The compo 
nents in the drawings are not necessarily drawn to Scale, the 
emphasis instead being placed upon clearly illustrating the 
principles of the present disclosure. Moreover, in the draw 
ings, like reference numerals designate corresponding parts 
throughout the views. 

FIG. 1 is a block diagram of an electronic device with an 
indication control circuit, in accordance with an exemplary 
embodiment. 

FIG. 2 is a schematic diagram illustrating a square wave 
Voltage and a sawtooth Voltage produced by an indication 
control circuit, in accordance with an exemplary embodi 
ment. 

FIG. 3 is a schematic diagram of an electronic device with 
an indication control circuit, inaccordance with an exemplary 
embodiment. 

FIG. 4 is a circuit diagram of an electronic device with an 
indication control circuit, such as that of FIG. 1, in accor 
dance with a first embodiment. 

FIG. 5 is a circuit diagram of an electronic device with an 
indication control circuit, such as that of FIG. 1, in accor 
dance with a second embodiment. 

DETAILED DESCRIPTION 

Embodiments of the present disclosure will be described 
with reference to the accompanying drawings. 

Referring to FIGS. 1 and 2 together, an electronic device 
100 with an indication control circuit 20 is illustrated. The 
electronic device 100 includes a power input circuit 10, the 
indication control circuit 20, and a light-emitting unit 30. 
The power input circuit 10 receives mains supply (not 

shown) and converts an alternating current of the mains Sup 
ply to direct current (DC) to power the electronic device 100. 
In the embodiment, the power input circuit 10 outputs a DC 
Voltage and a sufficient current to power the electronic device 
100. In detail, the power input circuit 10 provides power for 
the electronic elements of the electronic device 100, such as 
processor, networking components, storage, and the like. 
When a workload of the electronic device 100 becomes 
greater, that is, the electronic elements work harder or more 
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2 
electronic elements are used, the amount of current drawn 
from the power input circuit 10 becomes greater. 
The light-emitting unit 30 emits light, and a brightness of 

the emitted light is proportional to a Voltage and a current 
provided to the light-emitting unit 30. 
The indication control circuit 20 includes a coupling circuit 

201, a square wave signal producing circuit 202, and an 
integral circuit 203. The coupling circuit 201 is used to induce 
the current output by the power input circuit 10 and produce 
a corresponding induced Voltage proportional to the amount 
of current output by the power input circuit 10. 
The square wave signal producing circuit 202 is connected 

to the coupling circuit 201, and converts the induced Voltage 
produced by the coupling circuit 201 to a square wave Voltage 
Vf with a certain frequency. An amplitude of the square wave 
Voltage Vf is proportional to the induced Voltage. 
The integral circuit 203 is connected between the square 

wave signal producing circuit 202 and the light-emitting unit 
203. The integral circuit 203 modulates the square wave volt 
age to produce a sawtooth Voltage Vs and power the light 
emitting unit 203 by using the sawtooth voltage Vs. 

In the embodiment, the square wave frequency or duty 
cycle is constant, and the maximum amplitude of the saw 
tooth Voltage Vs is equal to the amplitude of the square wave 
voltage Vf. As is well known, a voltage of the sawtooth 
Voltage changes from Zero to the maximum amplitude and 
then descends from the maximum amplitude back to Zero 
periodically, which causes the brightness of the light emitting 
unit 30 to change accordingly from dark to brightness and 
from brightness to dark periodically. 
As described above, when the workload of the electronic 

device 100 increases, the current output by the power input 
circuit 10 also increases, and the induced Voltage is propor 
tional to the current output by the power input circuit 10, the 
amplitude of the square wave Voltage Vf is thus proportional 
to the induced voltage. Thus, when the workload of the elec 
tronic device 100 becomes greater, the maximum amplitude 
of the sawtooth Voltage Vs is also greater, the quanity of 
Voltage variation in the sawtooth Voltage Vs in unit time is 
also greater. Then a variation in brightness of the light emit 
ting unit 203 in unit time also increases. Therefore, when the 
workload of the electronic device 100 is greater, the bright 
ness of the light emitting unit 203 is changed more quicker, 
which warns the user that the workload of the electronic 
device 100 is heavier. 
When the workload of the electronic device 100 is less, the 

maximum amplitude of the sawtooth Voltage Vs is less, and a 
variation in Voltage of the Sawtooth Voltage Vs in unit time is 
also less. Then the variation in brightness of the light emitting 
unit 203 in unit time is changed less. Therefore, when the 
workload of the electronic device 100 is less, the brightness of 
the light emitting unit 203 is changed slowly. 
As shown in FIG.3, in the embodiment, a shape of the light 

emitting unit 203 is heart-shaped. Obviously, the light emit 
ting unit 203 can be set in any shape. In another embodiment, 
the light emitting unit 203 is used as a backlight of a half 
transparent image and the half-transparent image is heart 
shaped. 

Referring also to FIG.4, in the first embodiment, the power 
input circuit 10 includes a primary winding 101, a secondary 
winding 102, a rectifier diode D1, a rectifier capacitor C1, and 
a resistor R1. The primary winding 101 is connected to the 
mains supply MS. The primary winding 101 and the second 
ary winding 102 are combined to form a transformer and are 
used to convert the AC voltage of the mains supply MS to 
another AC Voltage. In the embodiment, the primary winding 
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101 and the secondary winding 102 are used to convert the AC 
Voltage of the mains Supply MS to a smaller AC Voltage. 
The rectifier diode D1 and the rectifier capacitor C1 are 

combined to form a rectifier and filter circuit. The rectifier 
diode D1 and the rectifier capacitor C1 convert the AC voltage 
output by the secondary winding 102 to a DC voltage Vo and 
then provide the DC voltage Vo to the electronic device 100 to 
power the electronic device 100. In the embodiment, the DC 
voltage Vo is the DC voltage output by the power input circuit 
10, a current Io flowing through the secondary winding 102 is 
the current output by the power input circuit 10. As described 
above, the current Io is proportional to the workload of the 
electronic device 100, when the workload of the electronic 
device 100 is heavier, the current Io is greater too, when the 
workload of the electronic device 100 is lighter, the current Io 
is also less. 

In the embodiment, the coupling circuit 201 includes a 
coupling winding 2011, a diode D2, and a capacitor C2. The 
coupling winding 2011 is coupled to the secondary winding 
102 of the power input circuit 10. As is well known, a ratio of 
respective currents flowing through the coupling winding 
2011 and the secondary winding 102 depends on a turns ratio 
of the coupling winding 2011 and the secondary winding 102. 
Therefore, the ratio of the current flowing through the cou 
pling winding 2011 and the current flowing through the sec 
ondary winding 102 is a constant value. Therefore, when the 
workload of the electronic device 100 is greater, the current 
flowing through the coupling winding 2011 is greater. 
The diode D2 and the capacitor C2 are connected in series 

between the two ends of the coupling winding 2011. A con 
nection node of the diode D2 and the capacitor C2 constitutes 
an output port OT of the coupling circuit 201. The diode D2 
and the capacitor C2 are also combined to form a rectifier and 
filter circuit, the diode D2 and the capacitor C2 convert the 
current flowing through the coupling winding 2011 to the 
induced voltage Vd which is output via the output port OT. 
The square wave signal producing circuit 202 includes an 

operational amplifier A1, resistors R2, R3, R4, and a capaci 
tor C3. The resistors R2 and R3 are connected between the 
output port OT of the coupling circuit 201 and ground, and a 
connection node of the resistor R2 and R3 is connected to a 
non-inverting input port IN+ of the operational amplifier A1. 
The resistor R4 and the capacitor C3 are connected between 
an output port OP of the operational amplifier A1 and ground. 
A connection node of the resistor R4 and the capacitor C3 is 
connected to an inverting input port IN-. The square wave 
signal producing circuit 202 then converts the induced Volt 
age Vd to the square wave Voltage Vf according to the struc 
ture described above. 

The integral circuit 203 includes a resistor R5 and a capaci 
tor C4 which are connected between the output port OP of the 
operational amplifier A1 and ground. A connection node of 
the resistor R5 and the capacitor C4 constitutes an output port 
OT1 of the integral circuit 203 and is connected to an anode of 
the light emitting unit 30. The integral circuit 203 converts the 
square wave Voltage Vf to the Sawtooth Voltage V's accord 
ingly. 

Therefore, when the electronic device 100 is at work state, 
the coupling winding 2011 couples the secondary winding 
102 and produces an induced current proportional to the 
current Io of the secondary winding 102. The diode D2 and 
the capacitor C2 rectify the induced current to produce the 
induced voltage Vd proportional to the induced current. 
Assume a capacitance value of the capacitor C3 is jwC3, 

then it is easy to obtain the square wave voltage Vf output by 
the square wave signal producing circuit 202 shown in FIG.2, 
where: VfVd R3(wC*R4+1)/(R3+R2). The frequency of 
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4 
the square wave voltage Vf is 2 at CR4 and the amplitude of 
the square wave Voltage Vf is proportional to the induced 
voltage Vd. 
The integral circuit 203 modulates the square wave voltage 

Vf produced by the square wave signal producing circuit 202 
and outputs the sawtooth voltage Vs as shown in FIG. 2. The 
maximum amplitude of the sawtooth Voltage Vs is equal to 
the amplitude of the square wave Vf, and the frequency of the 
sawtooth Voltage Vs is equal to the frequency of the square 
wave voltage Vf. As shown in FIG. 2, the voltage of the 
sawtooth Voltage V's changes from Zero to the maximum 
amplitude and then from the maximum amplitude back to 
Zero periodically. 

In the embodiment, the light emitting unit 30 includes at 
least one light emitting diode (LED) LD. An anode of the 
LED LD is connected to the output port OT1 of the integral 
circuit 203, a cathode of the LED LD is grounded. As is well 
known, if a voltage of the anode of the LED LD is greater, the 
brightness of the light emitted by the LED LD is greater. 
Therefore, the brightness of the LED LD changes from dark 
to bright and from bright to dark in an alternating and periodic 
fashion. 
As described above, when the workload of the electronic 

device is greater, the current Io flowing through the secondary 
winding 102 is greater, the induced voltage Vd output by the 
coupling circuit 2011 is greater, and the maximum amplitude 
of the Sawtooth Voltage Vs is greater, a Voltage variation of the 
sawtooth Voltage Vs in unit time is also thus greater. Then a 
variation in brightness of the light emitting unit 203 in unit 
time is greater. Therefore, when the workload of the elec 
tronic device 100 is heavier, the brightness of the light emit 
ting unit 203 changes more quicker, which warns the user that 
the workload of the electronic device 100 is heavier. 

Referring also to FIG. 5, a circuit diagram of the electronic 
device 100 in a second embodiment is illustrated. Compared 
with the first embodiment, a coupling circuit 201" of the 
second embodiment is different from the coupling circuit 201 
of the first embodiment, the other circuits are the same as in 
the first embodiment. 

In the second embodiment, the coupling circuit 201" 
includes an operational amplifier A2 and resistors R6, R7, R8, 
a capacitor C5, a diode D3, and an output port OT2. The 
resistor R6 is located in a loop of the secondary winding 102 
of the power input circuit 10, and detects the current Io flow 
ing through the secondary winding 102. 
The resistors R7 and R8 are connected between the output 

port OT2 and a terminal of the resistor R6 in series, thereby 
the terminal of the resistor R6 is closed to the secondary 
winding 102. A connection node of the resistors R7 and R8 is 
connected to a non-inverting input port (not labeled) of the 
operational amplifier A2. The capacitor C5 is connected 
between two ends of the resistor R8. The diode D3 is con 
nected between an output port (not labeled) of the operational 
amplifier A2 and the output port OT2. An inverting input port 
(not labeled) of the operational amplifier A2 is grounded via 
a resistor (not labeled). 
Assuming a voltage of the output port OT2 is Vot2, the 

voltage Vot2 is obtained by rectifying a voltage output by the 
output port of the operational amplifier through the diode D3 
and the capacitor C5. Thus, Vot2=Io'R6*R8/R7. That is, the 
voltage of the output port OT2 is proportional to the current Io 
flowing through the secondary winding 102. 
The square wave signal producing circuit 202 and the inte 

gral circuit 203 drive the light emitting unit 30 to emit light 
from dark to bright and then from bright to dark in an alter 
nating fashion. 
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Thus, the light emitting unit 30 can be driven to change the 
brightness quickly or more slowly to indicate that the work 
load of the electronic device 100 is less. 
The electronic device 10 can be a mobile phone, a digital 

photo frame, a digital camera, or a tablet computer. 
The present embodiments and their advantages will be 

understood from the foregoing description, and various 
changes may be made thereto without departing from the 
spirit and scope of the disclosure or sacrificing all of its 
material advantages, the examples hereinbefore described 
merely being exemplary embodiments of the present disclo 
SUC. 

What is claimed is: 
1. An indication control circuit, configured to control a 

light emitting unit of an electronic device to emit light to 
indicate a workload of the electronic device, the indication 
control circuit comprising: 

a coupling circuit configured to induce a current output by 
a power input circuit of the electronic device and pro 
duce a corresponding induced Voltage proportional to 
the current output by the power input circuit; wherein, 
the current output by the power input circuit is propor 
tional to the workload of the electronic device; 

a square wave signal producing circuit connected to the 
coupling circuit, configured to convert the induced Volt 
age produced by the coupling circuit to a square wave 
Voltage, wherein, an amplitude of the square wave Volt 
age is proportional to the induced Voltage; and 

an integral circuit connected to the square wave signal 
producing circuit and the light emitting unit of the elec 
tronic device, configured to modulate the square wave 
voltage to produce a sawtooth voltage, and drive the 
light-emitting unit to emit light by using the sawtooth 
Voltage. 

2. The indication control circuit according to claim 1, 
wherein a maximum amplitude of the sawtooth Voltage is 
equal to the amplitude of the square wave Voltage, an Voltage 
of the Sawtooth Voltage is changed from Zero to the maximum 
amplitude and then changed from the maximum amplitude to 
Zero periodically, which causes the brightness of the light 
emitting unit is changed from dark to bright and from bright 
to dark periodically too; when the workload of the electronic 
device becomes greater, the maximum amplitude of the saw 
tooth Voltage becomes greater, a Voltage variation of the 
sawtooth Voltage in unit time becomes greater, and a variation 
in brightness of the light emitting unit in unit time is changed 
greater accordingly; when the workload of the electronic 
device becomes less, the maximum amplitude of the Sawtooth 
Voltage becomes less, the Voltage variation of the Sawtooth 
Voltage in unit time becomes less, and the variation in bright 
ness of the light emitting unit in unit time is changed less 
accordingly. 

3. The indication control circuit according to claim 1, 
wherein the coupling circuit comprises a coupling winding, a 
first diode, and a first capacitor, the coupling winding is 
coupled to a secondary winding of the power input circuit, a 
ratio of the current flowing through the coupling winding and 
a current flowing through the secondary winding is a constant 
value; the first diode and the first capacitor are connected in 
series between two ends of the coupling winding, a connec 
tion node of the first diode and the first capacitor constitutes 
an output port of the coupling circuit; the first diode and the 
first capacitor convert the current flowing through the cou 
pling winding to the induced Voltage which is output via the 
output port of the coupling circuit. 

4. The indication control circuit according to claim 3, 
wherein, the square wave signal producing circuit comprises 
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6 
an operational amplifier, a first resistor, a second resistor, a 
third resistor, and a second capacitor, the first resistor and the 
second resistor are connected between the output port of the 
coupling circuit and ground, and a connection node of the first 
resistor and the second resistor is connected to a non-invert 
ing input port of the operational amplifier, the third resistor 
and the second capacitor are connected between an output 
port of the operational amplifier and the ground, a connection 
node of the third resistor and the second capacitor is con 
nected to an inverting input port of the operational amplifier. 

5. The indication control circuit according to claim 4. 
wherein the integral circuit comprises a fourth resistor and a 
third capacitor which are connected between the output port 
of the operational amplifier and the ground, a connection 
node of the fourth resistor and a third capacitor constitutes an 
output port of the integral circuit; wherein, the output port of 
the integral circuit is connected to an anode of the light 
emitting unit. 

6. The indication control circuit according to claim 2, 
wherein the coupling circuit comprises a first operational 
amplifier, a fifth resistor, a sixth resistor, a seventh resistor, a 
fourth capacitor, a second diode, and an output port, the fifth 
resistor is located in a loop of a secondary winding of the 
power input circuit, and is configured to detect a current 
flowing through the secondary winding; the sixth resistor and 
the seventh resistor are connected between the output port of 
the coupling circuit and a terminal of the fifth resistor in 
series, wherein, the terminal of the fifth resistor is closed to 
the secondary winding; a connection node of the sixth resistor 
and the seventh resistoris connected to an non-inverting input 
port of the first operational amplifier; the fifth capacitor is 
connected between two ends of the seventh resistor, the sec 
ond diode is connected between an output port of the first 
operational amplifier and the output port of the coupling 
circuit, an inverting input port of the first operational ampli 
fier is grounded. 

7. The indication control circuit according to claim 6, 
wherein, the square wave signal producing circuit comprises 
a second operational amplifier, a first resistor, a second resis 
tor, a third resistor, and a second capacitor; the first resistor 
and the second resistor are connected between the output port 
of the coupling circuit and ground, and a connection node of 
the first resistor and the second resistor is connected to a 
non-inverting input port of the second operational amplifier, 
the third resistor and the second capacitor are connected 
between an output port of the second operational amplifier 
and the ground, a connection node of the third resistor and the 
second capacitor is connected to an inverting input port of the 
second operational amplifier. 

8. The indication control circuit according to claim 7. 
wherein the integral circuit comprises a fourth resistor and a 
third capacitor which are connected between the output port 
of the second operational amplifier and the ground, a connec 
tion node of the fourth resistor and a third capacitor consti 
tutes an output port of the integral circuit; wherein, the output 
port of the integral circuit is connected to an anode of the light 
emitting unit. 

9. An electronic device comprising: 
a power input circuit comprising primary winding, a sec 

ondary winding, a rectifier diode, and a rectifier capaci 
tor, wherein, the primary winding is connected to a 
mains Supply, the primary winding and the secondary 
winding are combined to form a transformer to convert 
an AC Voltage of the mains Supply to a smaller AC 
voltage; the rectifier diode and the rectifier capacitor are 
combined to form a rectifier and filter circuit to convert 
the Smaller AC Voltage output by the secondary winding 
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to a DC voltage, and then provide the DC voltage to the 
electronic device to power the electronic device: 

a light emitting unit; and 
an indication control circuit comprising a coupling circuit, 

a square wave signal producing circuit, and an integral 5 
circuit; wherein, the coupling circuit is configured to 
induce a current output by a power input circuit of the 
electronic device and produce a corresponding induced 
Voltage proportional to the current output by the power 
input circuit; wherein, the current output by the power 10 
input circuit is proportional to the workload of the elec 
tronic device; the square wave signal producing circuit is 
connected to the coupling circuit and is configured to 
convert the induced Voltage produced by the coupling 
circuit to a square wave voltage, wherein, an amplitude 15 
of the square wave voltage is proportional to the induced 
Voltage; the integral circuit is connected to the square 
wave signal producing circuit and the light emitting unit 
of the electronic device, and is configured to modulate 
the square wave Voltage to produce a sawtooth voltage, 20 
and drive the light-emitting unit to emit light by using 
the sawtooth voltage. 

10. The electronic device according to claim 9, wherein a 
maximum amplitude of the sawtooth voltage is equal to the 
amplitude of the square wave voltage, an voltage of the saw- 25 
tooth Voltage is changed from Zero to the maximum ampli 
tude and then changed from the maximum amplitude to zero 
periodically, which causes the brightness of the light emitting 
unit is changed from dark to bright and from bright to dark 
periodically too; when the workload of the electronic device 30 
becomes greater, the maximum amplitude of the sawtooth 
Voltage becomes greater, a voltage variation of the sawtooth 
Voltage in unit time becomes greater, and a variation in bright 
ness of the light emitting unit in unit time is changed greater 
accordingly; when the workload of the electronic device 35 
becomes less, the maximum amplitude of the sawtooth volt 
age is less, the Voltage variation of the sawtooth voltage in 
unit time becomes less, and the variation in brightness of the 
light emitting unit in unit time is changed less accordingly. 

11. The electronic device according to claim 9, wherein the 40 
coupling circuit comprises a coupling winding, a first diode, 
and a first capacitor, the coupling winding is coupled to a 
Secondary winding of the power input circuit, a ratio of the 
current flowing through the coupling winding and a current 
flowing through the secondary winding is a constant value; 45 
the first diode and the first capacitor are connected in series 
between two ends of the coupling winding, a connection node 
of the first diode and the first capacitor constitutes an output 
port of the coupling circuit; the first diode and the first capaci 
tor convert the current flowing through the coupling winding 50 
to the induced voltage which is output via the output port of 
the coupling circuit. 

12. The electronic device according to claim 11, wherein, 
the square wave signal producing circuit comprises an opera 
tional amplifier, a first resistor, a second resistor, a third 55 
resistor, and a second capacitor; the first resistor and the 
second resistor are connected between the output port of the 
coupling circuit and ground, and a connection node of the first 
resistor and the second resistor is connected to a non-invert 

8 
ing input port of the operational amplifier, the third resistor 
and the second capacitor are connected between an output 
port of the operational amplifier and the ground, a connection 
node of the third resistor and the second capacitor is con 
nected to an inverting input port of the operational amplifier. 

13. The electronic device according to claim 12, wherein 
the integral circuit comprises a fourth resistor and a third 
capacitor which are connected between the output port of the 
operational amplifier and the ground, a connection node of 
the fourth resistor and a third capacitor constitutes an output 
port of the integral circuit; wherein, the output port of the 
integral circuit is connected to an anode of the light emitting 
unit. 

14. The electronic device according to claim 10, wherein 
the coupling circuit comprises a first operational amplifier, a 
fifth resistor, a sixth resistor, a seventh resistor, a fourth 
capacitor, a second diode, and an output port, the fifth resistor 
is located in a loop of a secondary winding of the power input 
circuit, and is configured to detect a current flowing through 
the secondary winding; the sixth resistor and the seventh 
resistor are connected between the output port of the coupling 
circuit and a terminal of the fifth resistor in series, wherein the 
terminal of the fifth resistor is closed to the secondary wind 
ing; a connection node of the sixth resistor and the seventh 
resistor is connected to an non-inverting input port of the first 
operational amplifier; the fifth capacitor is connected 
between two ends of the seventh resistor, the second diode is 
connected between an output port of the first operational 
amplifier and the output port of the coupling circuit, an invert 
ing input port of the first operational amplifier is grounded. 

15. The electronic device according to claim 14, wherein, 
the square wave signal producing circuit comprises a second 
operational amplifier, a first resistor, a second resistor, a third 
resistor, and a second capacitor; the first resistor and the 
second resistor are connected between the output port of the 
coupling circuit and ground, and a connection node of the first 
resistor and the second resistor is connected to a non-invert 
ing input port of the second operational amplifier, the third 
resistor and the second capacitor are connected between an 
output port of the second operational amplifier and the 
ground, a connection node of the third resistor and the second 
capacitor is connected to an inverting input port of the second 
operational amplifier. 

16. The electronic device according to claim 15, wherein 
the integral circuit comprises a fourth resistor and a third 
capacitor which are connected between the output port of the 
Second operational amplifier and the ground, a connection 
node of the fourth resistor and a third capacitor constitutes an 
output port of the integral circuit; wherein, the output port of 
the integral circuit is connected to an anode of the light 
emitting unit. 

17. The electronic device according to claim 9, wherein, 
the light emitting unit comprises at least one light emitting 
diode. 

18. The electronic device according to claim 9, wherein, 
the electronic device is a mobile phone, a tablet computer, a 
digital photo frame, or a digital camera. 


