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STORAGE STATUS ADJUSTING CIRCUIT,
STORAGE STATUS ADJUSTING DEVICE,
AND STORAGE BATTERY PACK

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present technology relates to a storage status
adjusting circuit, a storage status adjusting device and a stor-
age battery pack with respect to adjusting storage status of an
electric storage device.

[0003] 2. Description of the Related Art

[0004] A storage battery pack, having a plurality of second-
ary batteries (cells) connected in series, which has an elec-
tronic circuit to average cell voltages of the cells, has been
known. As for averaging cell voltages, an active method, in
which electricity is transferred between the cells, is gathering
attention.

[0005] Anelectronic circuit adopting the active method has
atransformer and a switching element for activating the trans-
former, accumulates electricity in a primary coil during the
times when the switching element is turned on, and outputs
electricity accumulated in the primary coil to a secondary coil
when the switching element is turned off.

[0006] Further, in such an electronic circuit, technology for
averaging voltages of taps is proposed, wherein a plurality of
secondary batteries are divided into groups to from respective
taps.

[0007] Specifically, for example, it is known that one trans-
former is disposed in every tap to form a plurality of trans-
formers, or that transformers are used for averaging voltages
of the taps while a convertor is used for averaging cell volt-
ages within each of'the taps (for example, Japanese Laid-open
Patent Publication No. 2013-187930, No. 2013-183555, No.
2013-219994, No. 2013-207906).

[0008] However, in an electronic circuit adopting the active
method, energy-loss by the transformer is large.

RELATED ART DOCUMENT

Patent Document

[0009] [Patent Document 1]: Japanese Laid-open Patent
Publication No. 2013-187930

[0010] [Patent Document 2]: Japanese Laid-open Patent
Publication No. 2013-183555

[0011] [Patent Document 3]: Japanese Laid-open Patent
Publication No. 2013-219994

[0012] [Patent Document 4]: Japanese Laid-open Patent
Publication No. 2013-207906

SUMMARY OF THE INVENTION

[0013] An object of disclosure of the present technology is
to reduce energy-loss.

[0014] The following configuration is adopted to achieve
the aforementioned object.

[0015] In one aspect of the embodiment, a storage status
adjusting circuit includes: n (n is natural number greater than
2) switching units configured to switch between energy accu-
mulation in respective n coils and energy release from the
respective n coils to any one of component electric storage
devices, which are respectively included in n assembled elec-
tric storage devices respectively including a plurality of the
component electric storage devices; and n changing units
configured to respectively change potential differences
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between both ends of the n coils; wherein the changing units
change, based on the storage statuses of the n assembled
electric storage devices, at least any one of the potential
differences between both ends of the n coils, when accumu-
lating energy in the n coils.

[0016] Other objects, features and advantages of the
present invention will become more apparent from the fol-
lowing detailed description when read in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG.1 is anillustration diagram of a storage battery
pack;
[0018] FIG. 2 is an illustrative drawing for illustrating a

storage module and a storage status adjusting circuit;

[0019] FIG. 3 is an illustrative drawing for illustrating an
example of a current limiting circuit and a logic circuit;
[0020] FIG. 4 is a timing diagram for illustrating an opera-
tion of a storage status adjusting circuit;

[0021] FIG. 5 is a flowchart for illustrating the process
performed by a reference voltage control unit;

[0022] FIG. 6 is an illustrative drawing for illustrating
another example of a current limiting circuit and a logic
circuit; and

[0023] FIG. 7 is another timing diagram for illustrating an
operation of a storage status adjusting circuit.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0024] Herein below, embodiments will be described with
reference to the accompanying drawings. FIG. 1 is an illus-
tration diagram of a storage battery pack.

[0025] A storage battery pack 100 of the present embodi-
ment includes a B+ terminal, a B- terminal, coils .1, .2, .3
and L4, current limiting circuits 111, 112, 113 and 114, stor-
age modules 110A, 110B, 110C and 110D and switching
elements SLL1, SL.2, SL.3 and SL4.

[0026] In the storage battery pack 100 of the present
embodiment, the storage modules 110A, 110B, 110C and
110D respectively have identical configurations. The storage
modules 110A, 110B, 110C and 110D of the present embodi-
ment respectively include assembled battery 120 switching
elements S11, S12, S21, S22, S31, S32, S41 and S42, a cell
voltage detecting circuit 130, and controller 140. The
assembled battery 120 is formed by connecting secondary
batteries B1, B2, B3 and B4 in series.

[0027] Although the present embodiment is directed to a
configuration in which the assembled battery 120 has the four
secondary batteries B1-B4, this is not a limiting example. The
secondary batteries may be configured with such as electric
double-layer capacitors, or the like. Although the present
embodiment is directed to a configuration in which the
assembled battery 120 includes four secondary batteries, this
is not a limiting example. The number of the secondary bat-
teries included in the assembled battery 120 may be any
number that is two or more.

[0028] The storage battery pack 100 of the present embodi-
ment supplies electricity accumulated in the assembled bat-
tery 120 to a load connected through the B+ terminal and the
B- terminal. Also, the storage battery pack 100 of the present
embodiment charges the secondary batteries in the assembled
battery 120 by a battery charger connected through the B+
terminal and the B- terminal.
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[0029] The storage battery pack 100 of the present embodi-
ment adjusts a status of electric energy storage (i.e. storage
status) in each of the secondary batteries, by a storage status
adjusting circuit 200 which is formed by switching elements
included in each storage module, current limiting circuits
111, 112, 113 and 114, and switching elements S[.1, SL[.2,
SL3 and SL4.

[0030] More specifically, in each of the storage modules,
the storage adjusting circuit 200 performs, in each storage
module, averaging cell voltages of the secondary batteries
B1-B4 included in the assembled battery 120, and further
performs averaging voltages of assembled batteries 120
included in respective storage modules. The voltage of each
assembled battery 120 is, so to speak, a potential difference
between an electric potential at a positive electrode of the
secondary battery B1 and an electric potential at a negative
electrode of the secondary battery B4, in each storage mod-
ule.

[0031] In the following, averaging voltages of the
assembled batteries 120 included in respective storage mod-
ules will be described.

[0032] In the battery pack 100 of the present embodiment,
controllers 140 in respective storage modules can communi-
cate each other. In the present embodiment, a controller 140,
among four controllers corresponding to four storage mod-
ules, is set to serve as a highest order controller which per-
forms controlling processes in higher order than the other
controllers. The highest order controller compares the volt-
ages (the potential differences between the electric potentials
atthe positive electrodes of the secondary batteries B1 and the
electric potentials at the negative electrodes of the secondary
batteries B4) of the assembled batteries 120 corresponding to
respective storage modules.

[0033] Then, the highest order controller changes the
amount of energy accumulated in coils corresponding to
respective storage modules, thereby performs averaging volt-
ages of the assembled batteries 120 included in respective
storage modules. The changing amount of energy, for
example, can be performed by changing the value of coil
current of respective coils.

[0034] Additionally, although the present embodiment is
directed to a configuration, in which any one of the four
controllers 140 is set to serve as a highest order controller, this
is not a limiting example. In the present embodiment, other
than the controllers 140 included in respective storage mod-
ules, a controller, which has similar function to that of the
highest order controller described below, may be disposed.
And, although the present embodiment is directed to a con-
figuration in which the storage battery pack 100 includes four
storage modules, this is not a limiting example. Any number
of storage modules may be included in the storage battery
pack 100.

[0035] In the following, connections between parts in the
storage battery pack 100 will be described.

[0036] Each ofthe switching elements in the storage status
adjusting circuit 200 of the present embodiment is, for
example, a MOSFET (Metal-Oxide-Semiconductor Field-
Effect Transistor), or the like.

[0037] Inthepresentembodiment, oneend of the switching
elements SIL1, SL.2, SL.3 and SI.4 are respectively connected
with the B+ terminal.

[0038] The other end of the switching element SL.1 is con-
nected with one end of the coil L1. In FIG. 1, a connecting
point between the coil .1 and the switching element SL.1 is
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shown as a connecting point [.al. The other end of the coil L1
is connected with one end of the current limiting circuit 111.
In FIG. 1, a connecting point between the other end of the coil
L1 and one end of the current limiting circuit 111 is shown as
a connecting point Lb1l. The other end of current limiting
circuit 111 is connected with the B— terminal.

[0039] The other end of the switching element SL.2 is con-
nected with one end of the coil L.2. In FIG. 1, a connecting
point between the coil [.2 and the switching element SL.2 is
shown as a connecting point [.a2. The other end of the coil L.2
is connected with one end of the current limiting circuit 112.
In FIG. 1, a connecting point between the other end of the coil
L2 and one end of the current limiting circuit 112 is shown as
a connecting point Lb2. The other end of current limiting
circuit 112 is connected with the B— terminal.

[0040] The other end of the switching element SL.3 is con-
nected with one end of the coil L3. In FIG. 1, a connecting
point between the coil .3 and the switching element SL.3 is
shown as a connecting point [.a3. The other end of the coil L3
is connected with one end of the current limiting circuit 113.
In FIG. 1, a connecting point between the other end of the coil
L3 and one end of the current limiting circuit 113 is shown as
a connecting point Lb3. The other end of current limiting
circuit 113 is connected with the B— terminal.

[0041] The other end of the switching element S[.4 is con-
nected with one end of the coil L4. In FIG. 1, a connecting
point between the coil .4 and the switching element SL4 is
shown as a connecting point [.a4. The other end of the coil L4
is connected with one end of the current limiting circuit 114.
In FIG. 1, a connecting point between the other end of the coil
L4 and one end of the current limiting circuit 114 is shown as
a connecting point Lb4. The other end of current limiting
circuit 114 is connected with the B— terminal.

[0042] Additionally, a detailed description of the current
limiting circuits 111, 112, 113 and 114 will be given later.
[0043] In the present embodiment, the secondary batteries
B1-B4 included in the storage modules 110A, 110B, 110C
and 110D are respectively connected in series between the B+
terminal and the B- terminal. More specifically, a positive
electrode of the secondary battery B1 of the storage module
110A is connected with the B+ terminal, while a negative
electrode of the secondary battery B4 of the storage module
110D is connected with the B— terminal.

[0044] The storage module 110A corresponds to the
switching element SL1, the coil .1 and the current limiting
circuit 111. A storage status of the secondary batteries B1-B4
of the storage module 110A is adjusted by the switching
elements S11, S12, S21, S22, S31, S32, S41 and S42, the
switching element SL.1 and the current limiting circuit 111
included in the storage module 110A.

[0045] Further, the storage module 110A includes the cell
voltage detecting circuit 130 and the controller 140. The
controller 140 ofthe storage module 110A generates a control
signal SG1 to be provided to the switching element S[.1 and
the current limiting circuit 111. Also, the controller 140 of the
storage module 110A generates control signals to be provided
to respective switching elements included in the storage mod-
ule 110A.

[0046] Further, the controller 140 of the storage module
110A is connected with the controller 140 of the storage
module 110B, thereby communicating with each other.
[0047] The storage module 110B corresponds to the
switching element SL2, the coil .2 and the current limiting
circuit 112. A storage status of the secondary batteries B1-B4



US 2015/0263545 Al

of the storage module 110B is adjusted by the switching
elements S11, S12, S21, S22, S31, S32, S41 and S42, the
switching element SI.2 and the current limiting circuit 112
included in the storage module 110B.

[0048] Further, the storage module 110B includes the cell
voltage detecting circuit 130 and the controller 140 (not
shown). The controller 140 of the storage module 110B gen-
erates a control signal SG2 to be provided to the switching
element SL.2 and the current limiting circuit 112. Also, the
controller 140 of the storage module 110B generates control
signals to be provided to respective switching elements
included in the storage module 110B.

[0049] Further, the controller 140 of the storage module
110B is connected with the controller 140 of the storage
module 110C, thereby communicating with each other.
[0050] The storage module 110C corresponds to the
switching element SL3, the coil .3 and the current limiting
circuit 113. A storage status of the secondary batteries B1-B4
of the storage module 110C is adjusted by the switching
elements S11, S12, S21, S22, S31, S32, S41 and S42, the
switching element SI.3 and the current limiting circuit 113
included in the storage module 110C.

[0051] Further, the storage module 110C includes the cell
voltage detecting circuit 130 and the controller 140 (not
shown). The controller 140 of the storage module 110C gen-
erates a control signal SG3 to be provided to the switching
element SL.3 and the current limiting circuit 113. Also, the
controller 140 of the storage module 110C generates control
signals to be provided to respective switching elements
included in the storage module 110C.

[0052] Further, the controller 140 of the storage module
110C is connected with the controller 140 of the storage
module 110D, thereby communicating with each other.
[0053] The storage module 110D corresponds to the
switching element SL4, the coil .4 and the current limiting
circuit 114. A storage status of the secondary batteries B1-B4
of the storage module 110D is adjusted by the switching
elements S11, S12, S21, S22, S31, S32, S41 and S42, the
switching element SI.4 and the current limiting circuit 114
included in the storage module 110D.

[0054] Further, the storage module 110D includes the cell
voltage detecting circuit 130 and the controller 140. The
controller 140 ofthe storage module 110D generates a control
signal SG4 to be provided to the switching element SI.4 and
the current limiting circuit 114. Also, the controller 140 of the
storage module 110D generates control signals to be provided
to respective switching elements included in the storage mod-
ule 110D.

[0055] As described above, in the storage battery pack 100
of the present embodiment, the controllers 140 included in
respective storage modules are connected to be capable of
communicating with each other.

[0056] In the following, the storage modules and the stor-
age adjusting circuit 200 will be described with respect to
FIG. 2. FIG. 2 is an illustrative drawing for illustrating a
storage module and a storage status adjusting circuit.

[0057] In the present embodiment, storage modules 110A,
110B, 110C and 110D respectively have similar configura-
tions; therefore, in FIG. 2, the storage module 110A is illus-
trated as an example of four storage modules.

[0058] Inthe storage module 110A, the cell voltage detect-
ing circuit 130 detects respective cell voltages of the second-
ary batteries B1-B4, and outputs the detected cell voltages to
the controller 140. Also, the cell voltage detecting unit 130 of

Sep. 17, 2015

the present embodiment detects a potential difference
between both ends of (a string of) the secondary batteries
B1-B4 connected in series. Herein below, the potential dif-
ference between both ends of the secondary batteries B1-B4
is referred to as a voltage of the assembled battery 120.
[0059] The controller 140 controls supply and shut-off of
coil current IL1 of the coil L1. Further, the controller 140 of
the present embodiment selects a secondary battery having
the lowest cell voltage among the secondary batteries B1-B4,
then lets the coil L1 release electricity accumulated in the coil
L1 to supply electricity to the selected secondary battery.
[0060] More specifically, the controller 140 controls to
connect the coil L1 between the B+ terminal and B- terminal
thereby supplying coil current IL.1 to the coil L1, then con-
trols to shut off supplying coil current I1.1 when a value of coil
current IL.1 reaches greater than or equal to a certain value,
and controls to connects the coil L1 with the secondary bat-
tery having the lowest cell voltage. Additionally, the control-
ler 140 of the present embodiment may detect a secondary
battery to be connected with the coil .1 during when coil
current 11 is supplied to the coil L1.

[0061] The secondary batteries B1-B4 of the present
embodiment are connected in series. A positive electrode of
the secondary battery B1 is connected with the B+ terminal
and one end of the switching element SLL1, and a negative
electrode of the secondary battery B4 is connected with a
positive electrode of the secondary battery B1 of the storage
module 110B.

[0062] One end of the switching element S11 is connected
with the positive electrode of the secondary battery B1. Simi-
larly, one end of the switching element S21 is connected with
the positive electrode of the secondary battery B2, one end of
the switching element S31 is connected with the positive
electrode of the secondary battery B3, and one end of the
switching element S41 is connected with the positive elec-
trode of the secondary battery B4. The other ends of the
switching elements S11, S21, S31 and S41 are connected
with the connecting point Lb1.

[0063] Inthepresentembodiment, one end of the switching
element S12 is connected with the negative electrode of the
secondary battery B1. Similarly, one end of the switching
element S22 is connected with the negative electrode of the
secondary battery B2, one end of the switching element S32
is connected with the negative electrode of the secondary
battery B3, and one end of the switching element S42 is
connected with the negative electrode of the secondary bat-
tery B4. The other ends of the switching elements S12, S22,
S32 and S42 are connected with the connecting point Lal.
[0064] That is, the switching elements S11 and S12 corre-
spond to the secondary battery B1 and form a switching unit
that controls connection/disconnection between the second-
ary battery B1 and the coil L1. Also, the switching elements
S21 and S22 correspond to the secondary battery B2 and form
a switching unit that controls connection/disconnection
between the secondary battery B2 and the coil 1. The
switching elements S31 and S32 correspond to the secondary
battery B3 and form a switching unit that controls connection/
disconnection between the secondary battery B3 and the coil
L1. The switching elements S41 and S42 correspond to the
secondary battery B4 and form a switching unit that controls
connection/disconnection between the secondary battery B4
and the coil L1.

[0065] In the present embodiment, the cell voltage detect-
ing unit 130 and the controller 140 are connected between the
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positive electrode of the secondary battery B1 and the nega-
tive electrode of the secondary battery B4.

[0066] The controller 140 of the present embodiment
includes the logic circuits 210, 220, 230 and 240. Further, the
controller 140 of the present embodiment includes a lowest
voltage detecting unit 140, a clock generating unit 142, a
communicating unit 143, and a reference voltage control unit
144.

[0067] Inthe present embodiment, the controller 140 of the
storage module 110A shown in FIG. 2 serves as a highest
order controller which performs controlling processes in
higher order than the other controllers.

[0068] The logic circuit 210 of the present embodiment
corresponds to the secondary battery B1, and controls sup-
plied electricity to the secondary battery B1 from the coil L1
and shut-off therefrom. The logic circuit 220 of the present
embodiment corresponds to the secondary battery B2, and
controls supplied electricity to the secondary battery B2 from
the coil L1 and shut-off therefrom. The logic circuit 230 of the
present embodiment corresponds to the secondary battery
B3, and controls supplied electricity to the secondary battery
B3 from the coil .1 and shut-off therefrom. The logic circuit
240 of the present embodiment corresponds to the secondary
battery B4, and controls supplied electricity to the secondary
battery B4 from the coil .1 and shut-off therefrom.

[0069] The lowest voltage detecting unit 141 of the present
embodiment detects the secondary battery having the lowest
cell voltage among the secondary batteries B1-B4, and
informs respective logic circuits of the detected result.
[0070] Specifically, the lowest voltage detecting unit 141
has provided the logic circuits 210, 220, 230 and 240 with a
select notification signal with a low level (hereinafter referred
to as L level), in advance. When the lowest voltage detecting
unit 141 detects the secondary battery having the lowest cell
voltage, the lowest voltage detecting unit 141 may invert level
of'the select notification signal, which is provided to the logic
circuit corresponding to the detected secondary battery, to a
high level (hereinafter referred to as H level).

[0071] The clock generating unit 142 of the present
embodiment generates a clock signal to be provided to the
logic circuits 210, 220, 230 and 240. The clock generating
unit 142 of the present embodiment provides the clock signal
of a certain frequency only to the logic circuit that corre-
sponds to the secondary battery detected by the lowest volt-
age detecting unit 141, and the level of the clock signal may
be fixed when the clock signals are provided to other logic
circuits.

[0072] The communicating unit 143 of the present embodi-
ment communicates with controllers 140 included in the stor-
age modules 110B, 110C and 110D. More specifically, the
communicating unit 143 receives information related to the
voltage of the assembled battery 120 corresponding to other
storage modules from the controllers 140 of other storage
modules. Further, the communicating unit 143 of the present
embodiment sends a voltage adjustment signal, generated by
the reference voltage control unit 144 described below, to the
controllers 140 of the other storage modules.

[0073] The reference voltage control unit 144 compares the
voltage of the assembled battery 120 detected by the cell
voltage detecting circuit 130 with the voltages of the
assembled battery 120 of the storage modules 110B, 110C
and 110D. Then, the reference voltage control unit 144 con-
trols the amount of energy to be accumulated in coil .1 and
coil 1.2, L3 and L4 respectively corresponding to the storage
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modules 110B, 110C and 110D, based on the comparison
result. Specifically, the reference voltage control unit 144
generates a voltage adjustment signal to be provided to at
least any one ofthe current limiting circuits 111,112, 113 and
114. A detailed description of the process of the reference
voltage control unit 144 will be given later.

[0074] The logic circuit 210 generates a signal SG1' that is
a base of a control signal SG1 for controlling the switching
element SL.1 and a switching element SCL.1 included in the
current limiting circuit 111, a control signal SG11 for con-
trolling the switching element S11, and a control signal SG12
for controlling the switching element S12. The logic circuit
220 generates the signal SG1', a control signal for controlling
the switching element S21, and a control signal for control-
ling the switching element S22. The logic circuit 230 gener-
ates the signal SG1', a control signal for controlling the
switching element S31, and a control signal for controlling
the switching element S32. The logic circuit 240 generates
the signal SG1', a control signal for controlling the switching
element S41, and a control signal for controlling the switch-
ing element S42.

[0075] The controller 140 of the present embodiment has
an OR circuit (not shown) whose input signal is the signal
SG1' respectively generated by the logic circuits 210, 220,
230 and 240, and, an output signal of the OR circuit is the
control signal SG1.

[0076] Additionally, in FIG. 1, only the connection
between the logic circuit 210 and the switching element SI.1,
the connection between the logic circuit 210 and the current
limiting circuit 111, the connections between the logic circuit
210 and the switching elements S11 and S12 are shown. Inthe
storage battery pack 100 of the present embodiment, the
connection between the logic circuit 220 and the switching
element SI1, the connection between the logic circuit 220
and current limiting circuit 111, and the connections between
the logic circuit 220 and the switching elements S21 and S22
are the same as the connection between the logic circuit 210
and the switching element SI.1, the connection between the
logic circuit 210 and the current limiting circuit 111, the
connections between the logic circuit 210 and the switching
elements S11 and S12. Also, the connection between the logic
circuit 230 and the switching element SL.1, the connection
between the logic circuit 230 and current limiting circuit 111,
and the connections between the logic circuit 230 and the
switching elements S31 and S32 are the same as the connec-
tion between the logic circuit 210 and the switching element
SL1, the connection between the logic circuit 210 and the
current limiting circuit 111, the connections between the
logic circuit 210 and the switching elements S11 and S12.
Further, the connection between the logic circuit 240 and the
switching element SL.1, the connection between the logic
circuit 240 and the current limiting circuit 111, and the con-
nections between the logic circuit 240 and the switching
elements S41 and S42 are the same as the connection between
the logic circuit 210 and the switching element SL.1, the
connection between the logic circuit 210 and the current
limiting circuit 111, the connections between the logic circuit
210 and the switching elements S11 and S12. A detailed
description of the logic circuits 210, 220, 230 and 240 will be
given later.

[0077] As described above, the controller 140 detects the
secondary battery having the lowest cell voltage, then, out-
puts control signals for connecting the coil .1 with the
detected secondary battery. In the present embodiment,
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through such an operation, electricity accumulated in the coil
L1 is supplied to the secondary battery having the lowest cell
voltage, thereby a storage status of the secondary batteries
B1-B4 in the storage module 110A is adjusted.

[0078] Inthe following, the current limiting circuit 111 and
the logic circuits 210, 220, 230 and 240 of the present
embodiment will be described with respect to FIG. 3.

[0079] FIG. 3 is an illustrative drawing for illustrating an
example of a current limiting circuit and a logic circuit. Since
the logic circuits 210, 220, 230 and 240 of the present
embodiment respectively have identical configuration, the
logic circuit 210 is shown as an example in FIG. 3. Addition-
ally, the logic circuit 210 in FIG. 3 is an example of a circuit
for performing an operation shown in a timing diagram in
FIG. 4. The logic circuit 210 may only have a configuration
for performing the operation shown in the timing diagram in
FIG. 4.

[0080] The current limiting circuit 111 of the present
embodiment includes a switching element SCIL1, a resistor
R1, a comparator 151 and a reference voltage generating unit
152.

[0081] One end of the switching element SCL1 is con-
nected with the connecting point Lb1 and the other end of the
switching element SCL1 is connected with the connecting
point P1 at which an inverting input terminal of the compara-
tor 151 and one end of the resistor R1 are connected. The
switching elements SI.1 and SCL1 of the present embodi-
ment are controlled to be switched on-off by the control
signals SGa (in FIG. 2, shown as SG1), respectively output
from the logic circuit 210. That is, the switching elements
SL.1 and SCL1 of the present embodiment form a switching
unit that controls connection/disconnection in series between
the secondary batteries B1-B4 and the coil 1. In other words,
the switching elements SI.1 and SCL1 of the present embodi-
ment form a switching unit that controls accumulation and
release of electricity of the coil L1. The other end of the
resistor R1 is connected with a connecting point P2 at which
a negative electrode of the reference voltage generating unit
152 and the B- terminal are connected.

[0082] The reference voltage generating unit 152 generates
a reference voltage Vref, and a positive electrode thereof is
connected with the non-inverting input terminal of the com-
parator 151. An output signal of the comparator 151 is pro-
vided at one input terminal of a NAND circuit 321 described
below.

[0083] The logic circuit 210 of the present embodiment
includes AND circuits 211, 212, 213 and 314, NOT circuits
315, 214, 317, 318 and 319, a comparator 215, and NAND
circuits 321 and 322.

[0084] The clock signal CLK1 output from the clock gen-
erating unit 142 is provided at one input terminal of the AND
circuit 211 and an output signal of the NOT circuit 315 is
provided at the other input terminal of the AND circuit 211.
An output signal of the AND circuit 211 is provided to the
NOT circuit 214. Also, the output signal of the AND circuit
211 is provided at one input terminal of the AND circuit 314.
[0085] Further, the output signal of the AND circuit 211 is
provided, as the signal SGa', to the OR circuit (not shown) in
the controller 140. An output signal of the OR circuit is
provided, as the control signal SGa, to the switching element
SCL1.

[0086] An output signal of the NOT circuit 214 is provided
at one input terminal of the AND circuit 212. The select

Sep. 17, 2015

notification signal SLE1, output from the lowest voltage
detecting unit 141, is provided at the other input terminal of
the AND circuit 212.

[0087] An output signal of the AND circuit 212 is provided
at an input terminal of the NOT circuit 318. An output signal
of'the NOT circuit 318 is provided at an input terminal of the
NOT circuit 319. An output signal of the NOT circuit 319, as
a control signal SG12 for controlling on-off of the switching
element S12, is provided to the switching element S12. Also,
the output signal of the NOT circuit 319 is provided at an
input terminal of the NOT circuit 317. Additionally, in the
present embodiment, the NOT circuit 318 and the NOT cir-
cuit 319 form a delay circuit 401.

[0088] The output signal of the AND circuit 212 is also
provided at one input terminal of the AND circuit 213. An
output signal of the comparator 215 is provided at the other
input terminal of the AND circuit 213.

[0089] Anoutput signal of the AND circuit 213 is provided,
as a control signal SG11 for controlling on-off of the switch-
ing element S11, to the switching element S11.

[0090] Aninverting input terminal of the comparator 215 is
connected with one end of the switching element S11 being
connected with the secondary battery B1. A connecting point
between the inverting input terminal of the comparator 215
and one end of the switching element S11 is shown as a
connecting point P3.

[0091] A non-inverting input terminal of the comparator
215 is connected with the other end of the switching element
S11 being connected with the coil L1. A connecting point
between the non-inverting terminal of the comparator 215
and the other end of the switching element S11 is shown as a
connecting point P4.

[0092] Inthe presentembodiment, the signal SGa', whichis
an output signal of the AND circuit 211, is provided at one
input terminal of the AND circuit 314. An output signal of the
NOT circuit 317 is provided at the other input terminal of the
AND circuit 314. An output signal of the AND circuit 314 is
provided, as the signal SGa', to the OR circuit (not shown) in
the controller 140. An output signal of the OR circuit is
provided, as the control signal SGa, to the switching element
SL1.

[0093] In the present embodiment, the NAND circuit 321
and the NAND circuit 322 form a flip-flop. An output signal
of'the comparator 151 is provided at one input terminal of the
NAND circuit 321 while an output signal of the NAND circuit
322 is provided at the other input terminal of the NAND
circuit 321. The clock signal CLK1 output from the clock
generating unit 142 is provided at one input terminal of the
NAND circuit 322 while an output signal of the NAND circuit
321 is provided at the other input terminal of the NAND
circuit 322. The output signal of the NAND circuit 321 is
provided at an input terminal of the NOT circuit 315.

[0094] Also, in the present embodiment, one end of the
switching element S11 is connected with an anode electrode
of a diode Dil. A cathode electrode of the diode Dil is
connected with the positive electrode of the secondary battery
B1 and the B+ terminal. A connecting point between the
cathode electrode of the diode Dil and the B+ terminal is
shown as a connecting point P5. Further, one end of the
switching element S12 is connected with a cathode electrode
of a diode Di2. The anode electrode of the diode Di2 is
connected with the negative electrode of the secondary bat-
tery B4 and the B- terminal.
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[0095] Herein below, an operation of the storage status
adjusting circuit 200 of the present embodiment will be
described with reference to FIG. 4. FIG. 4 is a timing diagram
for illustrating an operation of a storage status adjusting cir-
cuit. In FIG. 4, an operation of the storage status adjusting
circuit 200, in a case where the secondary battery B1 has been
detected by the lowest voltage detecting unit 141, and a H
level select notification signal has been provided to the logic
circuit 210, is shown.

[0096] Additionally, in FIG. 4, an operation of switching
elements only corresponding to the storage module 110A
included in the storage status adjusting circuit 200 is
described. In the storage status adjusting circuit 200 of the
present embodiment, operations of other switching elements
corresponding to other storage modules are respectively simi-
lar to that corresponding to the storage module 110A.
[0097] First, an operation of the storage adjusting circuit
200 at timing T1 will be described.

[0098] At timing T1, a H level clock signal CLK1 is pro-
vided. Signal level of an output signal of the comparator 151
is H level, since a voltage between connecting points P1 and
P2 does not reach the reference voltage, at timing T1. There-
fore, the signal level of an output signal of the AND circuit
211 becomes H level. That is, at timing T1, the signal level of
the signal SG1' and the control signal SG1 become H level,
then the switching elements SI.1 and SCL1 are switched on to
start to supply the coil current I1.1 to the coil L1.

[0099] Also, through the NOT circuit 214, the output signal
of'the AND circuit 211 is inverted to L level to be provided at
one input terminal of the AND circuit 212. The signal level of
an output signal of the AND circuit 212 is L level, since a H
level select notification signal is provided at the other input
terminal of the AND circuit 212. That is, at timing T1, the
signal level of the control signal SG12 becomes L. level, then
the switching element S12 is switched off.

[0100] An L level output signal of the AND circuit 212 is
provided at one input terminal of the AND circuit 213. There-
fore, the signal level of an output signal of the AND circuit
213 is L level regardless of the signal level of an output signal
of the comparator 215. That is, at timing T1, the signal level
of the control signal SG11 becomes L level, then the switch-
ing element S11 is switched off.

[0101] As described above, in the storage status adjusting
circuit 200 of the present embodiment, at timing T1, the
switching elements SL.1 and SCL1 are switched on, while the
switching elements S11 and S12 are switched off.

[0102] Thus, in the present embodiment, at timing t1, the
coil L1 is connected in series with the secondary batteries B1
and B2 when, for example, the storage battery pack 100 is not
connected with a battery charger. In this case, the coil current
111 is supplied from the assembled batteries 120 of respective
storage modules to the coil L1.

[0103] Therefore, in the present embodiment, in a case
where a load is connected with the storage battery pack 100,
further, even in a case where neither a load nor a battery
charger is connected with the storage battery pack 100, aver-
aging cell voltages of the secondary batteries B1-B4 included
in the storage module 110A can be performed through the
operation of the storage status adjusting circuit 200.

[0104] Meanwhile, through the B+ terminal and the B-
terminal, both ends of the coil L1 are connected with a battery
charger when, for example, the storage battery pack 100 is
connected with the battery charger. In this case, the coil
current 111 is supplied from the battery charger to the coil LL1.
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[0105] In the following, an operation of the storage status
adjusting circuit 200 at timing T2 will be described. Attiming
T2, the coil current IL.1 is supplied to the coil [.1, wherein the
voltage between the connecting points P1 and P2 reaches the
reference voltage. At timing T2, an output signal of the com-
parator 151 is inverted from H level to L level. Therefore, at
timing T2, an output signal of the AND circuit 211 is inverted
to L level regardless of the signal level of the clock signal
CLK1.

[0106] That is, at timing T2, the signal level of signal SG1'
becomes L level, and the signal level of signal SG1 also
becomes L level, then the switching elements SI.1 and SCL
are switched off to stop supplying the coil current ILL1 to the
coil L1.

[0107] Additionally, at timing T2, the signal levels of sig-
nals SG1' respectively output from the logic circuit 220, 230
and 240 are all L level. A detailed description of operations of
the logic circuits other than a logic circuit being provided with
the H level select notification signal (logic circuits 220, 230
and 240, at timing T2) will be given later.

[0108] Also, through the NOT circuit 214, the output signal
of'the AND circuit 211 is inverted to H level to be provided at
one input terminal of the AND circuit 212. The signal level of
an output signal of the AND circuit 212 becomes H level,
since a H level select notification signal SLE1 is provided at
the other input terminal of the AND circuit 212. That is, at
timing T2, the signal level of the control signal SG12
becomes H level, then the switching element S12 is switched
on.

[0109] A H level output signal of the AND circuit 212 is
provided at one input terminal of the AND circuit 213. In this
case, an electric potential at the connecting point P4 is higher
than an electric potential at the connecting point P3, since
electricity is accumulated in the coil L1. Therefore, the signal
level of an output signal of the comparator 215 becomes H
level.

[0110] Thus, an output signal of the AND circuit 213 is
inverted from L level to H level. That is, at timing T2, the
signal level of a control signal SG11 becomes H level, and the
switching element S11 is switched on.

[0111] As described above, in the storage status adjusting
circuit 200 of the present embodiment, at timing T2, the
switching elements SI.1 and SCL1 are switched off, while the
switching elements S11 and S12 are switched on. Through
this operation, in the storage status adjusting circuit 200 of the
present embodiment, the secondary battery B1, which has
been detected by the lowest voltage detecting unit 141, is
connected with the coil L1 to release electricity (energy)
accumulated in the coil L1 to the secondary battery B1.
[0112] In the following, an operation of the storage status
adjusting circuit 200 at timing 13 will be described. At timing
13, release of electricity from the coil L1 to the secondary
battery B1 is finished. In the present embodiment, the timing
at which release of electricity from the coil L1 is finished is
detected based on a potential difference between the connect-
ing point P3 and the connecting point P4. More specifically, in
the present embodiment, an electrical potential at connecting
point P3 is compared with an electrical potential at connect-
ing point P4 by the comparator 215. Then, the storage status
adjusting circuit 200 switches off the switching element S11
by an output signal of the comparator 215, when the electrical
potential at the connecting point P3 becomes higher than the
electrical potential at the connecting point P4, thereby dis-
connects the coil L1 from the secondary battery B1. In the
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present embodiment, through such controlling of the switch-
ing element S11, energy back flow from the secondary battery
B1 to the coil L1 is prevented.

[0113] Attiming T3, when the electric potential at the con-
necting point P3 is higher than the electric potential at the
connecting point P4 through release of electricity from the
coil L1 to the secondary battery B1, an output signal of the
comparator 215 is inverted from H level to L level. Therefore,
an output signal of the AND circuit 213 is inverted from H
level to L level. That is, at timing T3, the signal level of the
control signal SG11 becomes L level, and the switching ele-
ment S11 is switched off to disconnect the coil L1 from the
secondary battery B1.

[0114] As described above, in the storage adjusting circuit
200 of the present embodiment, in a term between timing T2
and timing T3, electricity accumulated in the coil L1 is sup-
plied to the secondary battery B1 to charge the secondary
battery B1.

[0115] Additionally, in the present embodiment, at timing
T3, the switching elements SI.1 and SCL1 remain to be
switched off while the switching element S12 remains to be
switched on. In the present embodiment, the timing at which
the control signal SG1 is inverted to H level (the timing at
which the switching elements SL1 and SCL1 are switched
on) is determined based on the clock signal CLK1.

[0116] Further, in the present embodiment, the control sig-
nal SG1 is a signal in reverse phase to the control signal SG12.
Therefore, the control signal SG12 is inverted from H level to
L level in synchronization with a timing at which the control
signal SG1 is inverted from L level to H level. That is, the
switching element S12 is switched off in synchronization
with a timing at which the switching elements S[.1 and SCL1
are switched on.

[0117] At timing T4, when the signal level of the clock
signal CLK1 becomes H level, similarly to the case of timing
T1, the switching elements SI.1 and SCL1 are switched on
while the switching element S12 is switched off. Addition-
ally, at this timing, from timing T3, the switching element S11
remains switched off.

[0118] That is, at timing T4, an operation of the storage
status adjusting circuit 200 of the present embodiment is
similar to that at timing T1, the coil current 11 starts to be
supplied to the coil L1.

[0119] The lowest voltage detecting unit 141 of the present
embodiment may detect a secondary battery having the low-
est cell voltage during a term between timing T3 and timing
T4 at which the clock signal CLK1 next rises. Also, the lowest
voltage detecting unit 141 may detect a secondary battery
having the lowest cell voltage during a term between timing
T3 and timing T5 at which supply of the coil current IL1 to the
coil L1 is stopped. The lowest voltage detecting unit 141 of
the present embodiment, for example, may detect a secondary
battery having the lowest cell voltage in every certain interval.
[0120] Further, in FIG. 4, the operation of the switching
elements SI.1 and SCL1 and the switching elements S11 and
S12 that are controlled by the logic circuit 210 is illustrated,
while illustration of the operation of the switching elements
that are controlled by the logic circuits 220, 230 and 240 is
omitted.

[0121] Inan example of FIG. 4, the logic circuits 220, 230
and 240 respectively control the switching elements S21 and
S22, the switching elements S31 and S32, and the switching
elements S41 and S42 to be switched off.
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[0122] Then, the logic circuit 220, for example, if the low-
est voltage detecting unit 141 detects the secondary battery
B2 after timing T3 shown in FIG. 4, performs a similar
operation to an operation of the logic circuit 210 as described
above. That is, the logic circuit 220 controls on-oft of the
switching elements SL.1 and SCL1 and the switching ele-
ments S21 and S22 to release electricity accumulated in the
coil L1 to the secondary battery B2. Meanwhile, the logic
circuits 210, 230 and 240 respectively control the switching
elements S11 and S12, the switching elements S31 and S32,
and the switching elements S41 and S42 to be switched off.
[0123] Herein below, an operation of the logic circuit 210,
in a case where a secondary battery other than the secondary
battery B1 is detected by the lowest voltage detecting unit
141, will be described.

[0124] The lowest voltage detecting unit 141 of the present
embodiment provides H level select notification signal SEL.1
with a logic circuit which corresponds to the detected sec-
ondary battery, while providing L. level select notification
signal SEL1 with logic circuits other than the logic circuit
which corresponds to the detected secondary battery.

[0125] Further, the clock generating unit 141 of the present
embodiment provides the clock signal CLK1 being fixed at a
signal level thereofto L level with the logic circuits other than
the logic circuit which corresponds to the secondary battery
detected by the lowest voltage detecting unit 141.

[0126] Therefore, in a case where the lowest voltage detect-
ing unit 141 does not detect the secondary battery B1, the
clock signal CLK1, which is provided at one input terminal of
the AND circuit 211, is fixed to L level, and an output signal
of'the AND circuit 211 is also fixed to L level. Thus, the signal
SG1' is also fixed to L level.

[0127] Further, in the logic circuit 212, the select notifica-
tion signal SLE1, which is provided at one input terminal of
the AND circuit 212, is fixed to L level, and an output signal
of'the AND circuit 212 is also fixed to L level. Thus, an output
signal of the AND circuit 213 is fixed to L level, the control
signals SG11 and SG12 become L level, and the switching
elements S11 and S12 are switched off.

[0128] As described above, in the storage status adjusting
circuit 200 of the present embodiment, the switching ele-
ments SI.1 and SCL1 are switched on in synchronization with
a rising edge of the clock signal CLK1, and the coil L1 is
connected between the B+ terminal and the B- terminal to
accumulate electricity in the coil L1. Also, in the storage
status adjusting circuit 200 of the present embodiment, the
switching elements S11, S12, S21, S22, S31, S32, S41 and
S42 are operated so as to connect the coil .1 with a secondary
battery having the lowest cell voltage when electricity accu-
mulated in the coil L1 reaches a certain value.

[0129] That is, in the present embodiment, a closed loop is
formed by connecting the coil L1 with a secondary battery
having the lowest cell voltage, which is detected in every
certain interval, then, in this closed loop, electricity accumu-
lated in the coil L1 is supplied to the secondary battery to
charge the secondary battery.

[0130] The storage status adjusting circuit 200 of the
present embodiment can adjust the storage status through the
operation described above to charge only the secondary bat-
tery having the lowest cell voltage among the plurality of the
secondary batteries. Further, the storage adjusting circuit 200
of the present embodiment can adjust the storage status of a
plurality of the secondary batteries using one coil. Thus, the
present embodiment can greatly contribute to downsizing
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compared to a transformer-type, and this advantageous effect
becomes more remarkable, especially, in a case where a larger
current has to be controlled. Also, it is known that energy-loss
is caused by a transformer not only with load but also without
load; then, the present embodiment can eliminate energy-loss
caused by transformers.

[0131] In the following, a process performed by the refer-
ence voltage control unit 144 included in the controller 140 of
the storage module 110A will be described with respect to
FIG. 5. InFIG. 5, an operation of the reference voltage control
unit 144 in a case where the controller 140 of the storage
module 110A serves as the highest order controller which
performs controlling processes in higher order than the other
controllers 140 included in respective storage modules 110B,
110C and 110D.

[0132] The reference voltage control unit 144 ofthe present
embodiment determines whether a predetermined time
passes from a timing of previous output of the voltage adjust-
ment signal (step S51). If the predetermined time does not
pass, in step S51, the reference voltage control unit 144 waits
until the predetermined time passes.

[0133] If a predetermined time passes, in step S51, the
reference voltage control unit 144 receives the voltages of the
assembled battery 120 corresponding to respective storage
modules, through the communicating unit 143, from the con-
trollers 140 of the respective storage modules (step S52). At
this time, the reference voltage control unit 144 also receives
the voltage of the assembled battery 120 of the storage mod-
ule 110A. That is, the reference voltage control unit 144
receives, in step S52, four voltages of the assembled battery
120 corresponding to respective storage modules 110A-
110D.

[0134] Next, the reference voltage control unit 144 com-
pares the four received voltages of the assembled battery 120
with each other (step S53).

[0135] For example, the reference voltage control unit 141
of the present embodiment may set the voltage of the
assembled battery 120 corresponding to the storage module
110A as a reference, and compare the voltage of the
assembled battery 120 set as the reference with other three
voltages of the assembled battery 120. Also, for example, the
reference voltage control unit 141 may calculate an average
of the four voltages of the assembled battery 120 and set the
average as a reference, then compare the four voltages of the
assembled battery 120 with the average. Further, for example,
the reference voltage control unit 144 of the present embodi-
ment may set a highest voltage of the assembled battery 120
or a lowest voltage of the assembled battery 120 among the
four voltages of the assembled battery 120 as a reference, and
compare the voltage of the assembled battery 120 set as the
reference with other three voltages of the assembled battery
120.

[0136] Next, the reference voltage control unit 144
instructs, based on the comparison result, the reference volt-
age control units 144 included in the controllers 140 of
respective storage modules to output voltage adjustment sig-
nals to be provided to reference voltage generating units of
the current limiting circuits corresponding to respective stor-
age modules (step S54).

[0137] For example, in a case where the voltage of the
assembled battery 120 corresponding to the storage module
110A has been set as the reference, the reference voltage
control unit 144 of the present embodiment detects an
assembled battery (or batteries) 120 having the voltage of the
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assembled battery 120 which is less than, by a certain value or
more, the voltage of the reference. Then, the reference voltage
controlunit 144 instructs the controller (or controllers) 140 of
the storage module (or modules), which corresponds to the
assembled battery (or batteries) 120 having the voltage of the
assembled battery 120 which is less than, by a certain value or
more, the voltage of the reference, to output the voltage
adjustment signal, wherein the reference voltage of the cur-
rent limiting circuit corresponding to the instructed controller
140 is raised according to the difference between the voltage
of'the reference and the voltage of the assembled battery 120
which is less than, by a certain value or more, the voltage of
the reference with reference to the output voltage adjustment
signal.

[0138] Thereference voltage control unit 144 ofthe present
embodiment can quickly charge the assembled battery 120
having the voltage less than, by a certain value or more, the
voltage of the reference, for example, outputting such a volt-
age adjustment signal described above, thereby reducing the
difference between the voltage of the assembled battery 120
and the voltage of the reference.

[0139] Thereference voltage control unit 144 ofthe present
embodiment may control similarly, in a case where the aver-
age of the four voltages of the assembled battery 120 is set as
a reference. Specifically, for example, the reference voltage
control unit 144 of the present embodiment detects an
assembled battery (or batteries) 120 having the voltage of the
assembled battery 120 which is less than, by a certain value or
more, the voltage of the reference. Then, the reference voltage
controlunit 144 instructs the controller (or controllers) 140 of
the storage module (or modules) corresponding to the
detected assembled battery (or batteries) to output the voltage
adjustment signal, wherein the reference voltage of the cur-
rent limiting circuit is raised so that the voltage of the
assembled battery 120 becomes closer to the average with
reference to the output voltage adjustment signal.

[0140] As described above, in the present embodiment, the
voltages of the assembled battery 120 can also be averaged
among respective storage modules.

Second Embodiment

[0141] Herein below, a second embodiment will be
described with reference to the drawings. In the second
embodiment, a diode is used to prevent energy back flow from
secondary batteries to coils, which is different from the case
of the first embodiment. Therefore, in the description of the
second embodiment below, only the difference between the
second embodiment and the first embodiment will be
described; an identical reference numeral will be applied to
elements or the like that have similar functions and configu-
rations to those of in the first embodiment, and descriptions
thereof will be omitted.

[0142] FIG. 6 is an illustrative drawing for illustrating
another example of a current limiting circuit and a logic
circuit.

[0143] Additionally, in the present embodiment, logic cir-
cuits included in the controller 140 have similar functions;
therefore, in FIG. 6, a logic circuit 210A is illustrated as an
example of four logic circuits.

[0144] In the present embodiment, a diode D1 is disposed
between one end of a switching element S11 and a positive
electrode of a secondary battery B1. Additionally, in the stor-
age status adjusting circuit of the present embodiment, a
diode is respectively disposed, similarly to a configuration
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shown in FIG. 6, between one end of a switching element S21
and a positive electrode of a secondary battery B2, between
one end of a switching element S31 and a positive electrode of
a secondary battery B3, and between one end of a switching
element S41 and a positive electrode of a secondary battery
B4.

[0145] The logic circuit 210A of the present embodiment
includes AND circuits 211 and 212, and a NOT circuit 214. In
the present embodiment, an output signal of the AND circuit
212 is respectively provided, as control signals SG11 and
SG12, to the switching element S11 and the switching ele-
ment S12.

[0146] Therefore, in the present embodiment, a control sig-
nal SG11 and a control signal SG12 are signals in reverse
phase to the control signal SG1.

[0147] FIG. 7 is another timing diagram for illustrating an
operation of a storage status adjusting circuit. In the present
embodiment, as shown in FIG. 7, control signal SG11 and
control signal SG12, for controlling a timing at which the
switching elements S11 and S12 are switched on/off, are
inverted signals of the control signal SG1, for controlling a
timing at which switching elements SI.1 and SCL1 are
switched on/off.

[0148] Further, in the present embodiment, energy back
flow is prevented by the diode D1, when an electric potential
at a connecting point of the secondary battery B1 and diode
D1 is higher than an electric potential at a connecting point of
the switching element S11 and diode D1. Therefore, in the
present embodiment, the coil current I[.1 never has a negative
value.

[0149] Herein above, although the invention has been
described with respect to a specific embodiment for a com-
plete and clear disclosure, the appended claims are not to be
thus limited but are to be construed as embodying all modi-
fications and alternative constructions that may occur to one
skilled in the art that fairly fall within the basic teaching
herein set forth.

[0150] The present application is based on Japanese Prior-
ity Application No. 2014-052944 filed on Mar. 17, 2014, the
entire contents of which are hereby incorporated herein by
reference.

What is claimed is:

1. A storage status adjusting circuit, comprising:

n (n is natural number greater than 2) switching units
configured to switch between energy accumulation in
respective n coils and energy release from the respective
n coils to any one of component electric storage devices,
which are respectively included in n assembled electric
storage devices respectively including a plurality of the
component electric storage devices; and

n changing units configured to respectively change poten-
tial differences between both ends of the n coils;

wherein the changing units change, based on the storage
statuses of the n assembled electric storage devices, at
least any one of the potential differences between both
ends of the n coils, when accumulating energy in the n
coils.

2. The storage status adjusting circuit, as claimed in claim

1, wherein the changing units corresponding to assembled
electric storage devices, among the n assembled storage
devices, respectively having certain potential differences
between both ends thereof change the potential differences
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between both ends of coils which correspond to the respective
changing units, wherein respective differences between the
certain potential differences and a potential difference of a
reference is greater than or equal to a predetermined value.

3. The storage status adjusting circuit, as claimed in claim

2, wherein the potential difference of the reference is a poten-
tial difference between both ends of any one of n assembled
electric storage devices.

4. The storage status adjusting circuit, as claimed in claim

2, wherein the potential difference of the reference is an
average of potential differences between both ends of n
assembled electric storage devices.

5. The storage status adjusting circuit, as claimed in claim

1, wherein each of the switching units includes:

a first switching unit configured to switch between energy
accumulation and energy release of a coil in the n coils;
and

the plurality of second switching units, which correspond
to the plurality of the component electric storage
devices, configured to connect or disconnect the respec-
tive component electric storage devices with the coil;

wherein the plurality of second switching units disconnect
the respective component electric storage devices from
the coil when the first switching unit is switched to
energy accumulation of the coil, and

any one of the plurality of the second switching units
connects a component electric storage device with the
coil when the first switching unit is switched to energy
release of the coil.

6. A storage status adjusting device, comprising:

n coils (n is natural number greater than 2);

n switching units configured to switch between energy
accumulation in the respective n coils and energy release
from the respective n coils to any one of component
electric storage devices, which are respectively included
in n assembled electric storage devices respectively
including a plurality of the component electric storage
devices; and

n changing units configured to respectively change poten-
tial differences between both ends of the n coils;

wherein the changing units change, based on the storage
statuses of the n assembled electric storage devices, at
least any one of the potential differences between both

ends of the n coils, when accumulating energy in the n

coils.

7. A storage battery pack, comprising:

n coils (n is natural number greater than 2);

n assembled electric storage devices respectively including
a plurality of the component electric storage devices;

n switching units configured to switch between energy
accumulation in the respective n coils and energy
release from the respective n coils to any one of the
component electric storage devices inthe n assembled
electric storage devices; and

n changing units configured to respectively change
potential differences between both ends of the n coils;

wherein the changing units change, based on the storage
statuses of the n assembled electric storage devices, at
least any one of the potential differences between both
ends of the n coils, when accumulating energy in the
n coils.



