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FIG. 1 
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FIG. 2 
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FIG. 4 
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ELECTRIC POWER SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an electric power 
system. 

[0002] A conventional battery protective circuit for sec 
ondary batteries connected in series is disclosed in Japanese 
laid-open Patent Publication Hei 8-78060. 

[0003] FIG. 11 is a vieW shoWing the conventional battery 
protective circuit. In FIG. 11, reference numerals 1101 
indicate secondary batteries, 1102 voltage detection circuits, 
1103 resistors, 1104 cornparators, and 1105 an FET. 

[0004] The tWo secondary batteries 1101 are connected in 
series and the voltage detection circuits 1102 are connected 
across the respective secondary batteries 1101. To each input 
of the cornparators 1104, a reference voltage by the divided 
voltage of the resistors 1103 connected in series and the 
output of the voltage detection circuits 1102 are connected 
respectively. 
[0005] Both output of the cornparators 1104 are connected 
to the gate of the FET 1105 inserted in series With the 
secondary batteries 1101. 

[0006] The voltage detection circuits 1102 detect the volt 
ages of the secondary batteries 1101 respectively and the 
cornparators 1104 compare the detected value With the 
reference voltage by the divided voltage of resistor. When 
any of the secondary batteries 1101 is fully charged and the 
detected value of any of the voltage detection circuits 1102 
is more than the reference voltage, the output of any of the 
cornparators 1104 becomes loW revel, and the FET 1105 is 
turned off, and the charging is stopped. 

[0007] The conventional battery protective circuit requires 
the exclusive voltage detection circuits 1102 respectively for 
the tWo secondary batteries 1101 connected in series. The 
reason is that the potential levels of the detected values of 
the voltage detection circuits 1102 are different from each 
other on the basis of the loWest negative terminal of the 
secondary batteries 1101 connected in series. 

[0008] The voltage division resistors 1103 must be also 
installed exclusively for the secondary batteries 1101 respec 
tively. 
[0009] The values of the resistors 1103 are alWays varied 
from the nominal value Within a certain range in the pro 
duction process, so that the reference value for specifying 
full charging is also varied and the precision of the reference 
voltage is loWered. 

[0010] Further, to make the different potential levels of 
detected values of the voltage detection circuits 1102 equal 
by level-shifting, the cornparators 1104 must be installed 
exclusively for the secondary batteries 1101 respectively. 
Moreover, the Withstand voltages of the cornparators 1104 
must be equal to the total voltage of the batteries connected 
in series. 

[0011] Even if a circuit ful?lls the same function for each 
of the secondary batteries like this, a circuit ?t to each 
potential level is required for each of the secondary batteries. 
Accordingly, assuming that a plurality of batteries 1101 are 
additionally connected in series, the number of circuits 
increases and the cost, siZe, and power consumption also 
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increase. Parts of the cornparators 1104 having a Withstand 
voltage meeting the total voltage of the batteries connected 
in series do not exist actually and it is dif?cult to realiZe this 
circuit. 

SUMMARY OF THE INVENTION 

[0012] The electric power system of the present invention 
has a plurality of capacitors connected in series, a plurality 
of DC-AC conversion circuits for converting and outputting 
each DC voltage of the plurality of capacitors to an AC 
signal that an AC cornponent equivalent to the inter-terrninal 
DC voltage of each of the capacitors is superimposed on the 
each DC voltage, a plurality of condenser couplers for 
breaking the each DC voltage from each output of the 
plurality of AC-DC conversion circuits and outputting the 
AC cornponents respectively, and a processing circuit for 
selecting each output of the plurality of condenser couplers 
and detecting the inter-terrninal DC voltage of the corre 
sponding capacitor from the selected AC cornponent. 

[0013] The electric power system of the present invention 
has a plurality of capacitors connected in series, a plurality 
of DC-AC conversion circuits for converting and outputting 
each DC voltage of the plurality of capacitors to an AC 
signal that an AC cornponent equivalent to the inter-terrninal 
DC voltage of each of the capacitors is superimposed on the 
each DC voltage, a plurality of condenser couplers for 
breaking the each DC voltage from each output of the 
plurality of DC-AC conversion circuits and outputting the 
AC cornponents respectively, a processing circuit for select 
ing each output of the plurality of condenser couplers, 
converting the selected AC component to a digital signal, 
and detecting the inter-terrninal DC voltage of the corre 
sponding capacitor from the digital signal, Wherein the 
processing circuit has a selection circuit for selecting output 
from the plurality of condenser couplers, an A-D conversion 
circuit for converting the selected AC component to a digital 
signal, and a rnicrocornputer for detecting the inter-terrninal 
DC voltage of the corresponding capacitor from the digital 
signal. 
[0014] The present invention is an electric power system, 
Wherein the processing circuit has an AC-DC conversion 
circuit for converting the AC cornponent selected by the 
selection circuit to a DC voltage Which is full-Wave recti?ed 
and supplies the converted DC voltage to the A-D conver 
sion circuit. 

[0015] The present invention is an electric power system 
Wherein the plurality of DC-AC conversion circuits have a 
plurality of control poWer sources for outputting a voltage 
higher than the inter-terrninal voltage of the plurality of 
capacitors and perform the conversion operation of the 
plurality of DC-AC conversion circuits by the output of the 
plurality of control poWer sources. 

[0016] The present invention is a electric power system, 
Wherein the control circuit has a plurality of voltage control 
voltage sources for outputting a voltage proportional to the 
inter-terrninal voltage of each capacitor of the plurality of 
capacitors and the output of the plurality of voltage control 
voltage sources is used as a poWer source of the AC-DC 
conversion circuit, and Wherein the control circuit has a 
storage circuit for storing a correction formula and the 
output of the A-D conversion circuit is correction-operated 
by the microcomputer on the basis of the storage contents of 
the storage circuit. 
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[0017] The present invention is a electric power system, 
Wherein each circuit of at least a part of the DC-AC 
conversion circuit, condenser coupler, and control circuit is 
enclosed by each insulating trench formed on the substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a circuit diagram shoWing the ?rst 
embodiment of the electric poWer system of the present 
invention; 
[0019] FIG. 2 is a circuit diagram shoWing the second 
embodiment of the present invention; 

[0020] FIGS. 3a to 3d are Waveforms shoWing the opera 
tions of FIGS. 1 and 2; 

[0021] FIG. 4 is a circuit diagram shoWing the third 
embodiment of the present invention; 

[0022] FIG. 5 is a circuit diagram shoWing the fourth 
embodiment of the present invention; 

[0023] FIG. 6 is a circuit diagram shoWing the ?fth 
embodiment of the present invention; 

[0024] FIG. 7 is a vieW shoWing a substrate an IC of the 
siXth embodiment of the present invention; 

[0025] FIG. 8 is a sectional vieW of FIG. 7; 

[0026] FIG. 9 is a circuit diagram shoWing an seventh 
embodiment of a sunlight poWer converter to Which the 
present invention is applied; 

[0027] FIG. 10 is a circuit diagram shoWing an embodi 
ment of a part of an automobile to Which the present 
invention is applied; 

[0028] FIG. 11 is a circuit diagram shoWing a conven 
tional battery protective circuit. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] Embodiments of the invention are explained using 
draWings in detail. Like reference numerals designate like 
parts throughout the draWings. 

[0030] (Embodiment 1) 
[0031] FIG. 1 is a circuit diagram shoWing the ?rst 
embodiment of the electric poWer system of the present 
invention. In FIG. 1, reference numeral 100 indicates an 
electric device, 101a, 101b, 101c, and 101d capacitors, 
102a, 102b, 102c, and 102d DC-AC conversion circuits, 
103a, 103b, 103c, and 103d condenser couplers, and 104 a 
processing circuit. Reference numeral 105 indicates a selec 
tion circuit, 106 an A-D conversion circuit, 107 a micro 
computer, and 108a, 108b, 108c, and 108d condenser cou 
plers. 

[0032] In the present embodiment, the plurality of capaci 
tors 101a, 101b, 101c, and 101d are connected in series and 
the DC-AC conversion circuits 102a, 102b, 102c, and 102d 
are respectively connected to the capacitors 101a, 101b, 
101c, and 101d in parallel. The DC-AC conversion circuits 
102a, 102b, 102c, and 102d are respectively connected to 
the selection circuit 105 of the processing circuit 104 via the 
condenser couplers 103a, 103b, 103c, and 103d. The selec 
tion circuit 105 is connected to the A-D conversion circuit 
106 and the A-D conversion circuit 106 is connected to the 
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microcomputer 107. A control signal is output from the 
microcomputer 107 controls the conversion operation of the 
DC-AC conversion circuits 102a, 102b, 102c, and 102d 
through the condenser couplers 108a, 108b, 108c, and 108d. 
Also, it is capable of arranging a selection circuit to reduce 
the poWer consumption at the output side of the microcom 
puter 107. 

[0033] Both ends of the capacitors 101a, 101b, 101c, and 
101d connected in series are connected to the electric device 
100 and transmit and receive poWer. The output of the 
microcomputer 107 of the processing circuit 104 is con 
nected to the electric device 100 and transmits the DC 
voltage condition of the capacitors 101a, 101b, 101c, and 
101d to the electric device 100. Upon receipt of it, the 
electric device 100 controls transmission and reception of 
the poWer. 

[0034] In this case, the electric device 100 is a second 
poWer system (different poWer system), a motor system for 
an elevator or an automobile, and a general electrical appa 
ratus. 

[0035] The capacitors 101a, 101b, 101c, and 101d are an 
electric energy storage device such as a nickel hydrogen 
battery, a lead storage battery, a lithium secondary battery, or 
an electric double layer capacitor or a generating device 
such as a fuel battery. 

[0036] The DC-AC conversion circuits 102a, 102b, 102c, 
and 102d are sWitches for alternately changing and connect 
ing both ends of each of the capacitors 101a, 101b, 101c, and 
101d to its output, and convert and output DC voltage of the 
capacitors 101a, 101b, 101c, and 101d to an AC voltage. 

[0037] The DC-AC conversion circuits 102a, 102b, 102c, 
and 102d are respectively composed of, for eXample, the 
inverter circuit of P-MOS and N-MOS connected in series 
shoWn in FIG. 1 and a control signal is supplied to both 
gates of P-MOS and N-MOS Which are input terminals from 
the microcomputer 107 via the condenser couplers 108a, 
108b, 108c, and 108d. 

[0038] Acontrol signal, for eXample, as shoWn in FIG. 3a, 
is changed to an AC voltage that an AC component is 
superimposed on a DC voltage through the condenser cou 
plers 108a, 108b, 108c, and 108d. The control signal is 
supplied to both gates of P-MOS and N-MOS, and P-MOS 
and N-MOS are alternately turned on and off, and for 
eXample, as shoWn in FIG. 3b, the AC component is 
superimposed on the inter-terminal DC voltage of each of 
the capacitors 101a, 101b, 101c, and 101d as output of the 
DC-AC conversion circuits 102a, 102b, 102c, and 102d. 

[0039] The condenser couplers 103a, 103b, 103c, and 
103d are respectively composed of a condenser and a 
resistance connected in series and the common contact 
thereof is an output terminal. In this case, each condenser 
breaks a DC voltage and transmit the AC component and for 
eXample, transmits the output Waveform to the inverter 
circuit as shoWn in FIG. 3c. 

[0040] The processing circuit 104 receives the output of 
the DC-AC conversion circuits 102a, 102b, 102c, and 102d 
by the selection circuit 105 and selects one output AC 
component among them by a control signal from the micro 
computer 107. It may manually sWitch select the output of 
the DC-AC conversion circuits. 
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[0041] One output AC component of the selection circuit 
105 is converted to a digital signal by the A-D conversion 
circuit 106, input to the microcomputer 107. The microcom 
puter 107 detects the inter-terminal voltage of the capacitors 
101a, 101b, 101c, and 101d, infers the charging condition, 
decides an error, decides voltage unbalance betWeen the 
capacitors, and monitor and manage the capacitors. 

[0042] Therefore, according to this embodiment, the DC 
AC conversion circuits 102a, 102b, 102c, and 102d that the 
potential level of each of the capacitors 101a, 101b, 101c, 
and 101d on basis of the loWest negative terminal of the 
plurality of capacitors 101a, 101b, 101c, and 101d con 
nected in series is different are functionally connected to the 
processing circuit 104 via the condenser couplers 103a, 
103b, 103c, and 103a' and a poWer unit for detecting the 
inter-terminal voltage of each of the capacitors 101a, 101b, 
101c, and 101a' and monitoring and managing the condition 
of the Whole capacitors can be realiZed. 

[0043] Further, the DC-AC conversion circuits 102a, 
102b, 102c, and 102d are electrically insulated by the 
condenser couplers 103a, 103b, 103c, and 103a' and operate 
at the voltage betWeen the terminals of each capacitors 101a, 
101b, 101c, and 101d. Therefore, the DC-AC conversion 
circuits can be realiZed at a minimum Withstand voltage to 
the inter-terminal DC voltage of each of the capacitors. 

[0044] Accordingly, it is possible to realiZe common use 
of the processing circuit 104 including voltage detection for 
the capacitors 101a, 101b, 101c, and 101a' and reduce the 
number of circuits, the number of parts, and poWer con 
sumption, miniaturiZation, and cut-doWn of cost. 

[0045] (Embodiment 2) 
[0046] FIG. 2 is a circuit diagram shoWing the second 
embodiment of the poWer system of the present invention. In 
FIG. 2, the difference from the ?rst embodiment shoWn in 
FIG. 1 is that an AC-DC conversion circuit 203 is neWly 
installed betWeen the selection circuit 105 and the A-D 
conversion circuit 106. The AC-DC conversion circuit 203 
is composed of an inversion circuit 204, a sWitch 205, and 
a CR ?lter 206. 

[0047] The inversion circuit 204 inverts one output AC 
component of the selection circuit 105 positive and negative. 
The sWitch 205 selects the inverted value and non-inverted 
value alternately and for example, as shoWn in FIG. 3d, 
recti?es the full-Wave. The CR ?lter 206 smoothes the 
oscillating component of the full-Wave. In this Way, the 
AC-DC conversion circuit 203 restores one output AC 
component of the condenser coupler 103 to a direct current. 

[0048] Therefore, according to this embodiment of the 
present invention, a more precise inter-terminal voltage of 
the capacitors 101a, 101b, 101c, and 101d can be detected. 

[0049] (Embodiment 3) 
[0050] FIG. 4 is a circuit diagram shoWing the third 
embodiment of the electric poWer system of the present 
invention. In FIG. 4, reference numeral 401a indicates a 
poWer circuit and 402a indicates a control poWer source. 

[0051] The poWer circuit 401a is composed of a boot strap 
circuit including the condenser coupler 108a and outputs an 
voltage higher than the inter-terminal voltage of the capaci 
tor 101a. 
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[0052] In this case, the DC-AC conversion circuit 102a is 
composed of a multiplexer circuit and has the control poWer 
source 402a. The control poWer source 402a is connected to 
the poWer circuit 401a. 

[0053] The input-output voltage of the multiplexer circuit 
is generally loWer than the voltage of the control poWer 
source. When the control poWer source is changed, the 
input-output characteristics (voltage transfer characteristics 
such as rise time and breaking time) are changed. 

[0054] MeanWhile, the AC-DC conversion circuit 203 
selects the inverted value and non-inverted value of the 
condenser coupler 103a alternately and recti?es the full 
Wave, so that When the voltage transfer characteristics of the 
DC-AC conversion circuit 102 are changed, an error is 
caused at the time of conversion to a DC voltage. 

[0055] Therefore, in this case, even When another poWer 
circuit 401a is installed, and a voltage is supplied to the 
control poWer source 402a, and the voltage of the capacitor 
101a is changed, the voltage transfer characteristics of the 
DC-AC conversion circuit 102 are kept unchanged. There 
fore, the AC-DC conversion operation of the AC-DC con 
version circuit 203 is stabiliZed. According to this, the 
DC-AC conversion circuit 102a can convert the inter-ter 
minal voltage information of the capacitor 101a stably and 
precisely. 

[0056] In FIG. 4, the poWer circuit 401a is composed of 
a boot strap circuit. HoWever, it may be composed of a 
sWitching poWer source using an insulating transformer. 

[0057] In FIG. 4, only the capacitor 101a is shoWn as a 
representative. HoWever, as shoWn in FIGS. 1 and 2, the 
capacitors are composed of four capacitors of 101a, 101b, 
101c, and 101d connected in series, and the other capacitors 
101b, 101c, and 101d also have the same poWer circuit and 
control poWer source as those shoWn in FIG. 4. 

[0058] (Embodiment 4) 
[0059] FIG. 5 is a circuit diagram shoWing the fourth 
embodiment of the poWer unit of the present invention. In 
FIG. 5, reference numeral 501a indicates a voltage control 
voltage source and 502a indicates an AC-DC conversion 
circuit poWer source. 

[0060] The control circuit 104 includes the voltage control 
voltage source 501a. In FIG. 5, the voltage control voltage 
source 501a is shoWn as a sWitching poWer source using an 
insulating transformer. HoWever, it may be realiZed by an 
insulating ampli?er. The primary side at one end is con 
nected to the capacitor 101a. HoWever, it may be connected 
betWeen both terminals of the train of capacitors 101 con 
nected in series. 

[0061] The voltage control voltage source 501a outputs a 
voltage corresponding to the inter-terminal voltage of the 
capacitor 101a. The output thereof is supplied to the AC-DC 
conversion circuit poWer source 502a of the AC-DC con 
version circuit 203. 

[0062] The sWitch 205 of the AC-DC conversion circuit 
203 is composed of the same multiplexer as that of the 
DC-AC conversion circuit 102a and the control poWer 
source thereof is supplied from the voltage control voltage 
source 501a. 
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[0063] Here, the control power source 402 of the DC-AC 
conversion circuit 102a is connected to the capacitor 101a. 
Therefore, When the inter-terminal voltage of the capacitor 
101a is changed, the voltage transfer characteristics of the 
DC-AC conversion circuit 102a are changed and the AC-DC 
conversion operation of the AC-DC conversion circuit 203 
is unstabiliZed. 

[0064] A voltage cooperated to the poWer source of the 
DC-AC conversion circuit 102a is also supplied to the 
AC-DC conversion circuit 203 so as to make the voltage 
transfer characteristics of the tWo coincide With each other, 
thereby stabilization of the AC-DC conversion operation is 
realiZed. 

[0065] In the case, the poWer source in proportional to that 
of the DC-AC conversion circuit 102a is supplied to the 
AC-DC conversion circuit 203, for eXample. Additionally, it 
is possible to install the same number of the voltage control 
voltage source as the number of the capacitor 101a and 
arrange a sector betWeen the AC-DC conversion circuit 
poWer source 502a and a voltage control voltage source 
501a and arrange a sector betWeen the output of microcom 
puter 107 and each condenser coupler 201a. 

[0066] (Embodiment 5) 
[0067] FIG. 6 is a circuit diagram shoWing the ?fth 
embodiment of the present invention. In FIG. 6, reference 
numeral 602 indicates a storage circuit. The voltage detec 
tion circuit 107 and the storage circuit 602 are connected to 
the microcomputer 107. 

[0068] The storage circuit 602 stores a voltage transfer 
error and an error correction formula of the path from the 
DC-AC conversion circuit 102a to the A-D conversion 
circuit 106 beforehand. The microcomputer 107 carries out 
correction operations on the value of a digital signal of the 
A-D conversion circuit 106 on the basis of the storage 
contents of the storage circuit 602. 

[0069] According to this, the inter-terminal voltage of the 
capacitor 101a can be accurately detected and the reliability 
of the electric poWer system can be improved. 

[0070] The storage circuit 602 may be any of a mask 
ROM, EPROM, ?ash memory and battery-back-up SRAM. 
It may be a separate semiconductor chip other than the 
microcomputer 107 or may be formed on a same semicon 
ductor chip. 

[0071] (Embodiment 6) 
[0072] FIG. 7 is a vieW shoWing a substrate of a siXth 
embodiment that the respective circuits of the ?rst to ?fth 
embodiments of the electric poWer system of the present 
invention are integrated. In FIG. 7, reference numeral 701 
indicates an SOI (silicon on insulator) substrate, 702 an 
insulating trench, and 703 a bonding pad. 

[0073] The insulating trench 702 is formed by ?lling a 
groove formed inside the SOI substrate 701 With an insulator 
such as SiO2. The DC-AC conversion circuits 102a,the 
condenser couplers 103a and 201a, and the control circuit 
104 integrated on the same SOI substrate 701 are enclosed 
by the insulating trench 702. 

[0074] According to this embodiment, each circuit can be 
electrically insulated by the condenser coupler 103. There 
fore, Each circuit can be loW Withstand voltage and the 
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embodiment is suitable for the constitution to insulate the 
circuits from each other by the insulating trench 702. 

[0075] FIG. 8 is a sectional vieW indicated by an arroW A 
in FIG. 7. In FIG. 8, reference numeral 801 indicates an 
insulating layer, 802 a semiconductor layer, and 803 a 
protective layer. The semiconductor layer 802 is divided by 
a plurality of insulating trenches 702 and the area of the 
DC-AC conversion circuit 102, the area of the condenser 
couplers 103 and 201, and the area of the control circuit 104 
are arranged from the left. 

[0076] In this structure, the SOI substrate 701 having the 
insulating layer 801 of SiO2 With a Width of about 2 microns 
as an inner layer is prepared and each area is prepared on it 
using the thin ?lm process using a photomask. 

[0077] The SOI substrate has a constitution that a multiple 
insulating layer 801 of one layer of SiO2 or additionally a 
polysilicon layer having an oXidiZed surface overlaid is 
overlaid on a single-crystal silicon substrate and furthermore 
a single-crystal silicon semiconductor layer is overlaid. 
Lamination uses a method for mirror-polishing and over 
laying the surface of a silicon oXide ?lm on the polysilicon 
surface and then bonding them by heat-treating at a speci?c 
temperature. 

[0078] The insulating trench 702 is formed by a method 
for cutting a trench once and ?lling it With SiO2 or BPSG 
(Boro-Phospho Siicate Glass), a method for oXidiZing the 
trench Wall thinly and ?lling the trench With polysilicon, a 
method for coating polyimide resin or SOG(Spin-On Glass), 
or a method for irradiating oXygen ions from the top and 
changing the semiconductor layer to an insulating material. 

[0079] The protective layer 803 is an insulator of SiO2, 
HLD(High Temperature LoW pressure ecomposition Films), 
or SiN and includes a Wiring layer of polysilicon or alumi 
num. 

[0080] When folding the trench With 1.5 microms Width 
and 15 microms depth and arranging in a square of about 
160 microms, this embodiment can obtain an insulating 
property of about 2 pF per a square of about 160 microns and 
a Withstand voltage of about 750 V per one insulating trench 
702 in the DC Withstand voltage test. When forming a 
pattern of the insulating trench 702, to prevent an acute 
angled pattern, a circular arc pattern (a radius of 2 to 5 
microns) as far as possible is used at a folding part or corner. 
By doing this, the Withstand voltage by electric ?eld con 
centration can be prevented from reduction. 

[0081] In the embodiment, a plurality of circuits are physi 
cally insulated from the SOI substrate 701 by the insulating 
trench 702 and the insulating layer 801, so that it is possible 
to directly bond the semiconductor chip to the frame at the 
time of package mounting and dissipates heat satisfactorily. 
Further, although an IC having a multi-layer structure is 
Warped not a little, the thickness of each layer can be 
adjusted by using an insulating multi-layer, thereby an effect 
of dispersion of stress and reducing in Warp can be pro 
duced. 

[0082] Here, assuming that the capacitors 101 are a mod 
ule battery that 10 nickel-hydrogen batteries are connected 
in series and the nominal electromotive voltage is 12 V, the 
Withstand voltage of DC-AC conversion circuit 102 is set to 
about 18 V With a margin. The Withstand voltage of the 
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control circuit 104 is about 5 V. The voltage When 25 module 
batteries mentioned above are connected in series is 300 V, 
Which is sufficiently loWer than the insulating property of the 
insulating trench 702. Therefore, the condenser couplers 103 
and 201 and the other circuits can be integrated on the SOI 
substrate 701. 

[0083] Since the aforementioned units can be integrated 
on the SOI substrate 701, a reliable poWer unit Which is 
characteriZed in feW parts, loW cost, small siZe, loW poWer 
consumption, high control precision, and high noise margin 
can be realiZed. 

[0084] (Embodiment 7) 
[0085] FIG. 9 is a circuit diagram shoWing an seventh 
embodiment of the present invention. In FIG. 9, reference 
numeral 901 indicates a commercial poWer source, 902 a 
sunlight generating set, 903 a load device, 904 a control 
converter, and 905 a change-over device. 

[0086] In FIG. 9, the electric poWer system is the same 
structure as the embodiment 1 to 6, and the plurality of 
capacitors 101are connected in series, and the DC-AC 
conversion circuits 102 are respectively connected to both 
ends of each of the capacitors 101, and the output thereof is 
connected to the selection circuit 105 of the control circuit 
104, the AC-DC conversion circuit 203, the voltage detec 
tion circuit 106, the microcomputer 107, and the storage 
circuit 602 via the condenser couplers 103. 

[0087] The control converter 904 is connected to both 
ends of the train of the capacitors 101 and the microcom 
puter 601 in the control circuit 104 and the MCU in the 
control converter 904 are connected. 

[0088] Furthermore, the sunlight generating set 902, the 
load device 903, and the control converter 904 are respec 
tively connected to the common commercial poWer source 
901 via the change-over device 905. At the same time, the 
sunlight generating set 902, the load device 903, the control 
converter 904, the change-over device 905, and the control 
circuit 104 are connected via tWo-Way communication. 

[0089] The sunlight generating set 902 is a device for 
converting the sunlight to DC poWer by a solar battery and 
outputting AC poWer by an inverter device. 

[0090] The load device 903 is a household electric appli 
ance such as an air conditioner, refrigerator, microWave 
oven, or lighting ?xture, an electrical appliance such as a 
motor, elevator, computer, or medical appliance, or a second 
poWer unit. The control converter 904 is a charger-dis 
charger for converting AC poWer to DC poWer or converting 
DC poWer to AC poWer. It serves as a controller for 
controlling charge and discharge and controlling the sunlight 
generating set 902 and the load device 903 mentioned above. 

[0091] Each of these devices may have the change-over 
device 905 in the oWn device. The poWer unit of the present 
invention can be connected to the control converter 904 
having a different constitution from that shoWn in the 
draWing and the other devices. 

[0092] According to this embodiment, When the poWer 
required by the load device 903 cannot be supplied by the 
commercial poWer source 901 or the sunlight generating set 
902, poWer is supplied from the capacitor 101 via the control 
converter 904. When poWer supply form the commercial 
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poWer source 901 or the sunlight generating set 902 is 
excessive, unnecessary poWer is stored in the capacitor 101 
via the control converter 904. 

[0093] During the aforementioned operation, When the 
inter-terminal voltage of the capacitor 101 reaches the 
discharge stop level or charge stop level, the control circuit 
104 transmits a signal indicating it to the control converter 
904 and the control converter 904 controls charging or 
discharging. 
[0094] In the aforementioned embodiments, the contract 
demand and poWer consumption of the commercial poWer 
source 901 and the poWer generation rating of the sunlight 
generating set 902 can be loWered and the equipment cost 
and running cost can be reduced. 

[0095] When poWer consumption is concentrated in a 
certain time Zone, the capacitor 101 supplies poWer to the 
commercial poWer source 901 and When poWer consumption 
is little, the poWer unit stores poWer, thus concentration of 
the poWer consumption is moderated and the poWer con 
sumption can be averaged. 

[0096] Furthermore, the control converter 904 monitors 
the poWer consumption of the load device 903 and controls 
the load device 903, so that energy conservation and effec 
tive utiliZation of poWer can be realiZed. 

[0097] FIG. 10 is a circuit diagram shoWing an embodi 
ment of a part of an automobile to Which an embodiment of 
the poWer unit of the present invention is applied. In FIG. 
10, reference numeral 1001 indicates an alternator and 1002 
indicates a DC load device. FIG. 10 is an extract of a part 
of the constitution. 

[0098] The alternator 1001 is connected to the train of the 
capacitors 101a,—via the control converter 904. 

[0099] The alternator 1001 executes engine start, assis 
tance of the drive force (motoring), and poWer generation 
(generation). During motoring, the train of the capacitors 
101 supplies poWer to the alternator 1001 via the control 
converter 904. During generation, the alternator 1001 
inversely supplies poWer to the train of the capacitors 101 
via the control converter 904. 

[0100] The DC load device 1002 is an electric load such 
as a solenoid valve or audio unit or a second poWer unit such 
as a lead battery. The DC load device 1002 is connected to 
the train of the capacitors 101 via the change-over device 
905. 

[0101] By doing this, an automobile for assisting the 
engine torque at the time of departure and converting and 
storing the kinetic energy to poWer at the time of application 
of the break can be realiZed. 

What is claimed is: 
1. A electric poWer system comprises: 

a plurality of capacitors connected in series; 

a plurality of DC-AC conversion circuits for converting 
and outputting each DC voltage of said plurality of 
capacitors to an AC signal that an AC component 
equivalent to an inter-terminal DC voltage of said each 
capacitor is superimposed on said each DC voltage; 

a plurality of condenser couplers for breaking said each 
DC voltage from each output of said plurality of 
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AC-DC conversion circuits and outputting said AC 
components respectively; and 

a processing circuit for detecting an inter-terminal DC 
voltage of a corresponding capacitor from the AC 
component of each output of said plurality of condenser 
couplers. 

2. An electric poWer system according to claim 1, Wherein 
said plurality of DC-AC conversion circuits have a plurality 
of control poWer sources for outputting a voltage higher than 
said inter-terminal voltage of said plurality of capacitors and 
perform a conversion operation of said plurality of DC-AC 
conversion circuits by said output of said plurality of control 
poWer sources. 

3. An electric poWer system according to claim 1, Wherein 
said processing circuit has a plurality of voltage control 
voltage sources for outputting a voltage proportional to said 
inter-terminal voltage of each capacitor of said plurality of 
capacitors and said output of said plurality of voltage control 
voltage sources is used as a poWer source of said AC-DC 
conversion circuit. 

4. An electric poWer system according to claim 1, Wherein 
said processing circuit has a storage circuit for storing a 
correction formula and said output of said A-D conversion 
circuit is correction-operated by said microcomputer on the 
basis of said storage contents of said storage circuit. 

5. An electric poWer system comprising: 

a plurality of capacitors connected in series; 

a plurality of DC-AC conversion circuits for converting 
and outputting each DC voltage of said plurality of 
capacitors to an AC signal that an AC component 
equivalent to an inter-terminal DC voltage of said each 
capacitor is superimposed on said each DC voltage; 

a plurality of condenser couplers for breaking said each 
DC voltage from each output of said plurality of 
AC-DC conversion circuits and outputting said AC 
components respectively; and 

a processing circuit for converting the AC component of 
each output of said plurality of condenser couplers to a 
digital signal, and detecting an inter-terminal DC volt 
age of a corresponding capacitor from said digital 
signal. 

6. An electric poWer system according to claim 5, Wherein 
said processing circuit has an A-D conversion circuit for 
converting the AC component of the output from said 
plurality of condenser couplers to a digital signal, and a 
microcomputer for detecting said inter-terminal DC voltage 
of said corresponding capacitor from said digital signal. 

7. An electric poWer system according to claim 5, Wherein 
said processing circuit has a selection circuit for selecting 
the ouput of said plurality of condenser couples, an A-D 
conversion circuit for converting the AC component of the 
output from said plurality of condenser couplers to a digital 
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signal, and a microcomputer for detecting said inter-terminal 
DC voltage of said corresponding capacitor from said digital 
signal. 

8. An electric poWer system according to claim 5, Wherein 
said plurality of DC-AC conversion circuits have a plurality 
of control poWer sources for outputting a voltage higher than 
said inter-terminal voltage of said plurality of capacitors and 
perform a conversion operation of said plurality of DC-AC 
conversion circuits by said output of said plurality of control 
poWer sources. 

9. An electric poWer system according to claim 5, Wherein 
said processing circuit has a plurality of voltage control 
voltage sources for outputting a voltage proportional to said 
inter-terminal voltage of each capacitor of said plurality of 
capacitors and said output of said plurality of voltage control 
voltage sources is used as a poWer source of said AC-DC 
conversion circuit. 

10. An electric poWer system according to claim 5, 
Wherein said processing circuit has a storage circuit for 
storing a correction formula and said output of said A-D 
conversion circuit is correction-operated by said microcom 
puter on the basis of said storage contents of said storage 
circuit. 

11. An electric poWer system according to claim 6, 
Wherein said processing circuit has an AC-DC conversion 
circuit for converting the AC component to a DC voltage 
Which is full-Wave recti?ed and supplies said converted DC 
voltage to said A-D conversion circuit. 

12. An electric poWer system according to claim 11, 
Wherein said plurality of DC-AC conversion circuits have a 
plurality of control poWer sources for outputting a voltage 
higher than said inter-terminal voltage of said plurality of 
capacitors and perform a conversion operation of said plu 
rality of DC-AC conversion circuits by said output of said 
plurality of control poWer sources. 

13. An electric poWer system according to claim 11, 
Wherein said processing circuit has a plurality of voltage 
control voltage sources for outputting a voltage proportional 
to said inter-terminal voltage of each capacitor of said 
plurality of capacitors and said output of said plurality of 
voltage control voltage sources is used as a poWer source of 
said AC-DC conversion circuit. 

14. An electric poWer system according to claim 11, 
Wherein said processing circuit has a storage circuit for 
storing a correction formula and said output of said A-D 
conversion circuit is correction-operated by said microcom 
puter on the basis of said storage contents of said storage 
circuit. 

15. A electric poWer system according to claim 1 or 5, 
Wherein at least one circuit of said DC-AC conversion 
circuit, said condenser coupler, and said processing circuit is 
enclosed by each insulating trench formed on a substrate 


