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(57) ABSTRACT 

A solar poWer charging system comprising: a voltage con 
verter for converting a voltage level of an original voltage 
generated by a solar battery into generate a charging voltage 
and for charging a capacitor by the charging voltage; and a 
duty ratio control circuit electrically coupled to the voltage 
converter for supplying a driving clock to the voltage 

(22) Filed; Dec_ 28, 2001 converter for alloWing the voltage converter to operate based 
on the driving clock, Wherein the duty ratio control circuit 

(30) Foreign Application Priority Data adjusts a duty ratio of the driving clock based on a maximum 
charge poWer Which depends on the original voltage gener 
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SOLAR POWER CHARGING SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a solar power 
charging system, and more particularly to a solar poWer 
charging system for charging a poWer generated from a solar 
battery into an electric double layer capacitor at a high 
ef?ciency. 
[0003] 2. Description of the Related Art 

[0004] Advanced poWer systems integrate the solar poWer 
charging system Which includes the solar battery and the 
electric double layer capacitor, so that a poWer is generated 
during the daytime and the generated poWer is consumed in 
the night in order to respond to environmental and energy 
requirements. This solar system is, for eXample, disclosed in 
Japanese laid-open patent publication No. 10-66281. It is 
important for the solar poWer charging system to increase 
the ef?ciency of supplying the generated poWer to the 
capacitor. 
[0005] FIG. 1A is a block diagram illustrative of a poWer 
system including a conventional solar poWer charging sys 
tem. FIG. 1B is a block diagram illustrative of the conven 
tional solar poWer charging system shoWn in FIG. 1A. This 
conventional poWer system is also disclosed in Japanese 
laid-open patent publication No. 9-292851. A conventional 
solar poWer charging system 70 includes a solar battery 71, 
a recti?er 72 such as a diode, a ?rst DC-DC converter 73, 
and an electric double layer capacitor 74. The conventional 
solar poWer charging system 70 is connected to a second 
DC-DC converter 75. The second DC-DC converter 75 is 
connected to an indicator 76. The solar poWer charging 
system 70 stores a poWer. The second DC-DC converter 75 
receives the poWer from the solar poWer charging system 70 
and converts the voltage of the poWer. The poWer With the 
converted voltage is supplied to the indicator 76 for indi 
cating the converted voltage level of the poWer. 

[0006] With reference to FIG. 1B, the poWer voltage is 
supplied from the solar battery 71 through the recti?er 72 to 
the ?rst DC-DC converter 73. The poWer voltage generated 
by the solar battery 71 varies depending on sunshine con 
ditions. The ?rst DC-DC converter 73 converts the variable 
poWer voltage into a predetermined constant voltage level. 
The poWer With the predetermined constant voltage level is 
then supplied from the ?rst DC-DC converter 73 to the 
electric double layer capacitor 74, so that the electric double 
layer capacitor 74 is charged at the predetermined constant 
voltage level. 

[0007] Charging the capacitor at the constant voltage level 
means that about a half of the generated poWer from the 
solar battery can theoretically be charged to the capacitor. 
This means that as long as the capacitor is charged at the 
constant voltage level, the ef?ciency of charging the capaci 
tor is loW. 

[0008] The solar battery has a maximum poWer condition 
based on a variable generated poWer voltage level. The 
maXimum poWer condition depends on a relationship 
betWeen voltage and current from the solar battery. The 
method of charging the capacitor at the predetermined 
constant voltage level is incapable of satisfying the maXi 
mum poWer condition. 
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[0009] In the above circumstances, the development of a 
novel solar poWer charging system free from the above 
problems is desirable. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, it is an object of the present invention 
to provide a novel solar poWer charging system free from the 
above problems. 

[0011] It is a further object of the present invention to 
provide a novel solar poWer charging system capable of 
charging a capacitor under the maXimum poWer condition. 

[0012] The present invention provides a solar poWer 
charging system comprising: a voltage converter for con 
verting a voltage level of an original voltage generated by a 
solar battery into generate a charging voltage and for charg 
ing a capacitor by the charging voltage; and a duty ratio 
control circuit electrically coupled to the voltage converter 
for supplying a driving clock to the voltage converter for 
alloWing the voltage converter to operate based on the 
driving clock, Wherein the duty ratio control circuit adjusts 
a duty ratio of the driving clock based on a maXimum charge 
poWer Which depends on the original voltage generated by 
the solar battery. 

[0013] The above and other objects, features and advan 
tages of the present invention Will be apparent from the 
folloWing descriptions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Preferred embodiments according to the present 
invention Will be described in detail With reference to the 
accompanying draWings. 

[0015] FIG. 1A is a block diagram illustrative of a poWer 
system including a conventional soar poWer charging sys 
tem. 

[0016] FIG. 1B is a block diagram illustrative of the 
conventional solar poWer charging system shoWn in FIG. 
1A. 

[0017] FIG. 2 is a block diagram illustrative of a novel 
solar poWer charging system in a ?rst embodiment in 
accordance With the present invention. 

[0018] FIG. 3 is a circuit diagram illustrative of an inter 
nal circuit con?guration of the voltage converter circuit 
included in the solar poWer charging system shoWn in FIG. 
2. 

[0019] FIG. 4 is a timing chart illustrative of Waveforms 
of driving clock signal voltage at the node Na, currents I1 
and 13, and voltage Vc2 of the voltage converter circuit of 
FIG. 3. 

[0020] FIG. 5 is a circuit diagram illustrative of an inter 
nal circuit con?guration of the duty ratio control circuit 
included in the solar poWer charging system shoWn in FIG. 
2. 

[0021] FIG. 6 is a diagram illustrative of a voltage-current 
characteristic curve of the solar battery. 

[0022] FIG. 7 is a diagram illustrative of variation in 
poWer under maXimum poWer conditions over the illumi 
nance. 
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[0023] FIG. 8 is a circuit diagram illustrative of an inter 
nal circuit con?guration of other voltage converter circuit 
included in the solar poWer charging system in a second 
embodiment in accordance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0024] A ?rst aspect of the present invention is a solar 
poWer charging system comprising: a voltage converter for 
converting a voltage level of an original voltage generated 
by a solar battery into generate a charging voltage and for 
charging a capacitor by the charging voltage; and a duty 
ratio control circuit electrically coupled to the voltage con 
verter for supplying a driving clock to the voltage converter 
for alloWing the voltage converter to operate based on the 
driving clock, Wherein the duty ratio control circuit adjusts 
a duty ratio of the driving clock based on a maXimum charge 
poWer Which depends on the original voltage generated by 
the solar battery. 

[0025] The duty ratio of the driving clock is controlled 
based on the maXimum charge poWer Which is decided by 
the generated voltage, Whereby the capacitor can be charged 
at the maXimum output of the solar battery, Wherein the 
maXimum output may vary depending on the sunshine 
conditions. 

[0026] It is preferable that the voltage converter circuit 
generates a detected voltage, and the duty ratio control 
circuit receives a detected voltage, and the ratio control 
circuit adjusts the duty ratio based on the detected voltage in 
addition to the maXimum charge poWer. 

[0027] It is also preferable that the duty ratio control 
circuit adjusts the duty ratio in accordance With a preset 
approximated line Which is approximated With reference to 
a voltage-current characteristic curve of a maXimum charg 
ing poWer of the solar battery. 

[0028] It is also preferable that the voltage converter is 
capable of rising the voltage level of the original voltage 
generated by the solar battery. 

[0029] It is also preferable that the voltage converter is 
capable of both rising falling the voltage level of the original 
voltage generated by the solar battery. 

[0030] It is also preferable that the capacitor comprises an 
electric double layer capacitor. 

FIRST EMBODIMENT 

[0031] A?rst embodiment according to the present inven 
tion Will be described in detail With reference to the draW 
ings. FIG. 2 is a block diagram illustrative of a novel solar 
poWer charging system in a ?rst embodiment in accordance 
With the present invention. 

[0032] A solar poWer charging system includes a solar 
battery 1, a voltage converter circuit 2, an electric double 
layer capacitor 3 and a duty ratio control circuit 4. The solar 
battery 1 generates a generated voltage 101 upon receipt of 
incident light or sunshine. The solar battery 1 is electrically 
coupled to a poWer input terminal 21 of the voltage con 
verter circuit 2 for supplying the generated voltage 101 to 
the voltage converter circuit 2. The solar battery 1 is 
electrically coupled to a poWer input terminal 31 of the duty 
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ratio control circuit 4 for supplying the generated voltage 
101 to the duty ratio control circuit 4. 

[0033] Acurrent inputted into the voltage converter circuit 
2 is much larger than a current inputted into the duty ratio 
control circuit 4. A majority of the generated poWer by the 
solar battery 1 is consumed by the voltage converter circuit 
2, Whilst a remaining minority of the generated poWer by the 
solar battery 1 is consumed by the duty ratio control circuit 
4. 

[0034] The voltage converter circuit 2 has a detected 
voltage output terminal 24. The voltage converter circuit 2 
receives the current from the solar battery 1 and generates a 
detected voltage 103 based on the received current, so that 
the detected voltage 103 is outputted from the detecting 
voltage output terminal 24 of the voltage converter circuit 2. 
The detected voltage output terminal 24 of the voltage 
converter circuit 2 is electrically coupled to a detected 
voltage input terminal 33 of the duty ratio control circuit 4, 
so that the detected voltage 103 is inputted through the 
detected voltage input terminal 33 into the duty ratio control 
circuit 4. The voltage converter circuit 2 has a driving clock 
input terminal 23. The duty ratio control circuit 4 has a 
driving clock output terminal 34 Which is electrically 
coupled to the driving clock input terminal 23. The duty ratio 
control circuit 4 controls a duty ratio of a driving clock and 
generates a driving clock 104 With the controlled duty ratio 
based on the generated voltage 101 and the detected voltage 
103. The driving clock 104 With the controlled duty ratio is 
outputted from the driving clock output terminal 34 and then 
inputted through the driving clock input terminal 23 into the 
voltage converter circuit 2. The voltage converter circuit 2 
operates, in synchroniZing With the driving clock 104, to 
convert the generated voltage 101 into a charge voltage 102. 
The voltage converter circuit 2 has a charge voltage output 
terminal 22, so that the charge voltage 102 is outputted from 
the charge voltage output terminal 22. This charge voltage 
102 output terminal 22 of the voltage converter circuit 2 is 
electrically coupled to the electric double layer capacitor 3, 
so that the charge voltage 102 is supplied to the electric 
double layer capacitor 3, Whereby the electric double layer 
capacitor 3 is charged by the charge voltage 102. 

[0035] The electric double layer capacitor 3 stores a poWer 
supplied through the voltage converter circuit 2 from the 
solar battery 1. The electric double layer capacitor 3 is 
longer in life-time of charge/discharge times than a chemical 
secondary battery. 

[0036] FIG. 3 is a circuit diagram illustrative of an inter 
nal circuit con?guration of the voltage converter circuit 
included in the solar poWer charging system shoWn in FIG. 
2. The voltage converter circuit 2 may comprise a DC 
chopper circuit of boosting type as shoWn in FIG. 3. The 
voltage converter circuit 2 has capacitors C1 and C2, an 
inductor L1, a diode D1, an n-channel transistor Qn1, and a 
resistance R1. The voltage converter circuit 2 also has the 
poWer input terminal 21, the charge voltage output terminal 
22, the driving clock input terminal 23, and the detected 
voltage output terminal 24. 

[0037] The poWer input terminal 21 is connected through 
the capacitor C1 to a ground. The poWer input terminal 21 
is connected through the inductor L1 to a node Na. The node 
Na is connected through the n-channel transistor Qn1 to a 
node Nb. The node Nb is also connected through the 
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resistance R1 to the ground. The node Nb is connected 
directly to the detected voltage output terminal 24, from 
Which the detected voltage 103 is outputted. A gate of the 
n-channel transistor Qn1 is connected directly to the driving 
clock input terminal 23 for applying the driving clock 104 to 
the gate of the n-channel transistor Qn1. 

[0038] The node Na is also connected through the diode 
D1 to the charge voltage output terminal 22. The charge 
voltage output terminal 22 is connected through the capaci 
tor C2 to the ground. 

[0039] FIG. 4 is a timing chart illustrative of waveforms 
of driving clock signal, voltage at the node Na, currents I1 
and I3, and voltage Vc2 of the voltage converter circuit of 
FIG. 3. The inductor L1 has a current I1 which flows in a 
direction from the poWer input terminal 21 toWard the node 
Na. The n-channel transistor Qn1 has a current I2 which 
flows in a direction from the node Na to the node Nb. The 
diode D1 has a current I3 which flows a direction from the 
node Na to the charge voltage output terminal 22. The 
capacitor C1 has a voltage Vc1. The capacitor C2 has a 
voltage Vc2. 

[0040] The driving clock 104 has a cycle T1 Which corn 
prises an ON-tirne period T2 and an OFF-time period T3. In 
the ON-tirne period T2, the driving clock 104 is in high level 
“H”. In the OFF-time period T3, the driving clock 104 is in 
loW level “L”. The n-channel transistor Qn1 is placed in 
ON-state during the ON-tirne period T2, because the driving 
clock 104 is in high level “H”. The n-channel transistor Qn1 
is placed in OFF-state during the OFF-time period T3, 
because the driving clock 104 is in loW level “L”. 

[0041] In the ON-tirne period T2, the n-channel transistor 
Qn1 is placed in ON-state, Whereby the node Na has the 
ground potential, and the diode D1 is biased in reverse 
direction, and the current I3 is Zero. The capacitor C2 is 
discharged to supply a charge current to the electric double 
layer capacitor, Whereby the voltage Vc2 of the capacitor C2 
almost linearly decreases from a high voltage level Ec to a 
loW voltage level Eb. 

[0042] Since the n-channel transistor Qn1 is placed in 
ON-state, then a current flows through a closed circuit which 
comprises the inductor L1, the n-channel transistor Qn1, and 
the resistance R1, Wherein the current I1 is equal to the 
current I2. The current I1 almost linearly increases from a 
loW current value Aa to a high current value Ab. 

[0043] The node Nb has a potential Vb Which is given by 
Vb=I2><R1. The node Nb has the same potential as the node 
Na. The detected voltage 103 is the potential of the node Nb, 
for Which reason the detected voltage 103 has the voltage 
level equal to the potential of the node Na. The voltage level 
of the detected voltage 103 almost linearly increases from 0 
to the high level Ea. The inductor L1 increases in an internal 
rnagnetic ?ux. 

[0044] In the OFF-time period T3, the n-channel transistor 
Qn1 is placed in the OFF-state, Whereby the node Na and the 
node Nb are electrically separated. The inductor L1 
decreases in the internal rnagnetic ?ux, Whereby an induced 
electrornotive force is caused by the inductor L1 to suppress 
the decrease in the internal rnagnetic ?ux of the inductor L1. 
The generated induced electrornotive force and the voltage 
Vc1 of the capacitor C1 are applied to the node Na, Whereby 
the node Na has an increased potential Vc2 Which is higher 
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than Vc1. The increased potential Vc2 of the node Na 
applies a forWard bias to the diode D1. 

[0045] Since the n-channel transistor Qn1 is placed in 
OFF-state, then another current flows through another 
closed circuit which comprises the capacitor C1, the induc 
tor L1, the diode D1 and the capacitor C2, Wherein the 
current I1 is equal to the current 13. The capacitor C2 is 
charged, Whereby the current I1 almost linearly decreases 
from the high current value Ab to the loW current value Aa. 

[0046] FIG. 5 is a circuit diagram illustrative of an inter 
nal circuit con?guration of the duty ratio control circuit 
included in the solar poWer charging system shown in FIG. 
2. The duty ratio control circuit 4 has resistances R2, R3, R4, 
R5, R6 and R7, an operational arnpli?er Op1, and a refer 
ence voltage Vf1. The duty ratio control circuit 4 also has the 
poWer input terminal 31, a control output terminal 32, the 
detected voltage input terminal 33, and the driving clock 
output terminal 34. 

[0047] The poWer input terminal 31 is connected through 
the resistance R2 to a node Nc. The node Nc is connected 
through the resistance R3 to a ground. The node Nc is 
connected through the resistance R4 to an inversion input 
terminal of the operational arnpli?er Op1. A non-inversion 
input terminal of the operational arnpli?er Op1 is connected 
through the reference voltage Vf1 to the ground. An output 
terminal of the operational arnpli?er Op1 is connected to a 
node Nd. The node Nd is connected through the resistance 
R5 to the inversion input terminal of the operational arnpli 
?er Op1. The node Nd is connected through the resistance 
R6 to a node Ne. The node Ne is connected directly to the 
control output terminal 32. The node Ne is connected 
through the resistance R7 to the detected voltage input 
terminal 33. The control output terminal 32 is connected 
through the resistance R7 to the detected voltage input 
terminal 33. 

[0048] The duty ratio control circuit 4 has a driving clock 
generator circuit Which is not shoWn in FIG. 5, Wherein the 
driving clock generator circuit is connected to the control 
output terminal 32. A clock control voltage 105 is supplied 
through the control output terminal 32 to the driving clock 
generator circuit. 

[0049] The node Nc has a potential Vc given by: 

Vc=R3/(R2+R3)VY (1) 

[0050] Where Vi is the voltage of the generated voltage 
101 generated by the solar battery 1. 

[0051] The operational arnpli?er Op1 performs an inver 
sion arnpli?cation of the potential Vc by a potential differ 
ence from the reference voltage Vf1. 

[0052] The node Nd has a potential Vd given by: 

vd={(R4+R5)/R4}vf1-(R5/R4)W (2). 

[0053] In the voltage converter circuit 2, the potential Vb 
of the node Nb is generated in proportion to the current 12 
flowing through the n-channel transistor Qn1. The potential 
Vb is supplied as the detected voltage 103 from the detected 
voltage output terminal 24 to the detected voltage input 
terminal 33 of the duty ratio control circuit 4, Whereby the 
potential Ve is generated at the node Ne. 
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[0054] The duty ratio control circuit 4 supplies the poten 
tial Ve as the clock control voltage 105 to the driving clock 
generator circuit, so that the driving clock generator circuit 
controls the duty ratio based on the clock control voltage 105 
to generate the driving clock 104. 

[0055] The driving clock generator recogniZes the current 
I1 based on the clock control voltage 105 With the potential 
Ve. The upper limit Ab and the loWer limit Aa have previ 
ously been set so that an averaged value of the current I1 
corresponds to an input current such that the solar battery 
provides the maximum charge poWer to obtain the maxi 
mum output. The driving clock generator circuit controls the 
duty ratio of the driving clock 104 based on the variation of 
he current I1. 

[0056] The driving clock 104 is set high level, and the 
driving clock generator circuit monitors the current I1. If the 
current I1 exceeds the upper limit Ab, then the driving clock 
generator circuit sets the driver clock 104 at the loW level, 
Whereby the driving clock generator circuit counts a time. If 
the time passes a predetermined value, then the driving clock 
generator circuit sets the driver clock 104 at the high level. 

[0057] The duty ratio control circuit 4 recogniZes, based 
on the generated voltage 101 and the detected voltage 103, 
a poWer consumed by the voltage converter circuit 2 to 
generate a clock control voltage 105 With a controlled duty 
ratio. 

[0058] FIG. 6 is a diagram illustrative of a voltage-current 
characteristic curve of the solar battery. The voltage-current 
characteristic is measured based on four illuminances, S1, 
S2, S3 and S4. The solar battery shows respective maximum 
poWers W1, W2, W3 and W4, at the four illuminances S1, 
S2, S3 and S4. The illuminance is largely variable depending 
on the sunshine condition. The maximum poWer of the solar 
battery largely depends on the illuminance. 

[0059] FIG. 7 is a diagram illustrative of variation in 
poWer under maximum poWer conditions over the illumi 
nance. A real line represents the characteristic curve of the 
poWer under maximum poWer conditions. A broken line 
represents a preset approximate linear line in accordance 
With the characteristic curve at the maximum poWer. The 
characteristic curve of the maximum output is given by the 
four points of the maximum output poWers W1, W2, W3 and 
W4. The approximate line is obtained by assuming that the 
voltage and the current have a proportional relationship 
under the maximum output conditions. 

[0060] As described above, the duty ratio control circuit 4 
has the driving clock generator circuit Which is not shoWn. 
The clock control voltage is inputted through an input 
terminal into the driving clock generator circuit of the duty 
ratio control circuit 4. The solar battery 1 supplies the 
maximum output poWer to a load When the current of the 
maximum output ?oWs through the load upon application of 
the generated voltage 101. The current of the maximum 
output represents a crossing point to the generated voltage 
101 on the characteristic curve of the maximum output. 

[0061] The driving clock generator circuit of the duty ratio 
control circuit 4 controls the ON-time period T2 of the 
driving clock 104 based on the potential Ve of the clock 
control voltage 105. The voltage converter circuit 2 con 
sumes the current I1 Which comprises the current I2 and the 
current I3. 

[0062] The majority of the poWer supplied from the solar 
battery 1 is consumed by the voltage converter circuit 2. The 
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duty ratio control circuit 4 controls the voltage converter 
circuit 2 so that the consumed poWer moves on the approxi 
mate linear line. 

[0063] In accordance With the embodiment, the duty ratio 
of the driving clock is controlled based on the maximum 
charge poWer Which is decided by the generated voltage, 
Whereby the capacitor can be charged at the maximum 
output of the solar battery, Wherein the maximum output 
may vary depending on the sunshine conditions. 

SECOND EMBODIMENT 

[0064] A second embodiment according to the present 
invention Will be described in detail With reference to the 
draWings. FIG. 8 is a circuit diagram illustrative of an 
internal circuit con?guration of other voltage converter 
circuit included in the solar poWer charging system in a 
second embodiment in accordance With the present inven 
tion The second embodiment is different from the ?rst 
embodiment only in the circuit con?guration of the voltage 
converter circuit. 

[0065] The voltage converter circuit 2A may comprise a 
DC chopper circuit of boosting-up-and-doWn type. The 
voltage converter circuit 2A has capacitors C1, C2 and C3, 
inductors L1 and L2, a diode D1, an n-channel transistor 
Qn1, and a resistance R1. The voltage converter circuit 2A 
also has the poWer input terminal 21, the charge voltage 
output terminal 22, the driving clock input terminal 23, and 
the detected voltage output terminal 24. 

[0066] The poWer input terminal 21 is connected through 
the capacitor C1 to a ground. The poWer input terminal 21 
is connected through the inductor L1 to a node Na. The node 
Na is connected through the n-channel transistor Q1 to a 
node Nb. The node Nb is also connected through the 
resistance R1 to the ground. The node Nb is connected 
directly to the detected voltage output terminal 24, from 
Which the detected voltage 103 is outputted. A gate of the 
n-channel transistor Qn1 is connected directly to the driving 
clock input terminal 23 for applying the driving clock 104 to 
the gate of the n-channel transistor Qn1. 

[0067] The node Na is also connected through the capaci 
tor C3 to a node Nc. The node Nc is connected through the 
inductor L2 to the ground. The node Nc is also connected 
through the diode D1 to the charge voltage output terminal 
22. The charge voltage output terminal 22 is connected 
through the capacitor C2 to the ground. 

[0068] The voltage converter circuit 2A adjusts the gen 
erated voltage 101 With rising or falling the voltage level to 
generate the charge voltage 102. Since the voltage converter 
circuit 2A is capable of both rising and falling the voltage 
level of the generated voltage 101, this increases acceptable 
ranges of the generated voltage 101 and the charge voltage 
102, Whereby the conditions for selecting the solar battery 1 
and the electric double layer capacitor 3. 

[0069] In accordance With the embodiment, the duty ratio 
of the driving clock is controlled based on the maximum 
charge poWer Which is decided by the generated voltage, 
Whereby the capacitor can be charged at the maximum 
output of the solar battery, Wherein the maximum output 
may vary depending on the sunshine conditions. 

[0070] It is possible as a modi?cation to the foregoing 
embodiments that a microcomputer is integrated into the 
duty ratio control circuit 4 for changing the circuit type of 
the voltage converter circuit, Whereby the input current at 



US 2002/0084767 Al 

the maximum output from the generated voltage 101 can be 
found under the control of the microcomputer. 

[0071] Although the invention has been described above 
in connection With several preferred embodiments therefor, 
it Will be appreciated that those embodiments have been 
provided solely for illustrating the invention, and not in a 
limiting sense. Numerous modi?cations and substitutions of 
equivalent materials and techniques Will be readily apparent 
to those skilled in the art after reading the present applica 
tion, and all such modi?cations and substitutions are 
expressly understood to fall Within the true scope and spirit 
of the appended claims. 

What is claimed is: 
1. A solar poWer charging system comprising: 

a voltage converter for converting a voltage level of an 
original voltage generated by a solar battery into gen 
erate a charging voltage and for charging a capacitor by 
said charging voltage; and 

a duty ratio control circuit electrically coupled to said 
voltage converter for supplying a driving clock to said 
voltage converter for alloWing said voltage converter to 
operate based on said driving clock, 

Wherein said duty ratio control circuit adjusts a duty ratio 
of said driving clock based on a maximum charge 
poWer Which depends on said original voltage gener 
ated by said solar battery. 
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2. The solar poWer charging system as claimed in claim 1, 
Wherein said voltage converter circuit generates a detected 
voltage, and said duty ratio control circuit receives a 
detected voltage, and said ratio control circuit adjusts said 
duty ratio based on said detected voltage in addition to said 
maximum charge poWer. 

3. The solar poWer charging system as claimed in claim 1, 
Wherein said duty ratio control circuit adjusts said duty ratio 
in accordance With a preset approximated line Which is 
approximated With reference to a voltage-current character 
istic curve of a maximum charging poWer of said solar 
battery. 

4. The solar poWer charging system as claimed in claim 1, 
Wherein said voltage converter is capable of rising said 
voltage level of said original voltage generated by said solar 
battery. 

5. The solar poWer charging system as claimed in claim 1, 
Wherein said voltage converter is capable of both rising 
falling said voltage level of said original voltage generated 
by said solar battery. 

6. The solar poWer charging system as claimed in claim 1, 
Wherein said capacitor comprises an electric double layer 
capacitor. 


