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apparatus and a battery cell pass determination method
according to an embodiment of the present invention, it
is possible to determine whether a battery cell is a pass

According to a battery cell pass determination

APPARATUS AND METHOD FOR DETERMINING WHETHER BATTERY CELL HAS PASSED

without having to charge and discharge a battery for 300
times, so that it is possible to quickly determine whether

a battery cell is a pass.

Fig. 1
110 100
<10 190
i iy
| ! 131 132
| : . /
l \ CAPACITY
120 | | CAPACITY || \\(cREASE VALUE
\ l DERIVATION CALCULATION
CHARGE | | patreny | UNIT ONIT
/DISCHARGE | | “em. H
MODULE { : 133
I i 4
|
I | JUDGEMENT UNIT
1 i
| |
[ m——

Processed by Luminess, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 4 001 939 A1
Description

TECHNICAL FIELD

[0001] The present disclosure relates to an apparatus and a method for determining whether a battery cell is a pass
by predicting the capacity of the battery cell.

BACKGROUND ART

[0002] A battery is widely used as a power source in a mobile terminal, which is represented by a mobile phone.
Recently, with growing interests in environmental protection, renewable energy such as solar power or wind power is
attracting attention, and batteries have been popularized as a use for storing the energy. Hybrid vehicles or electric
vehicles equipped with batteries are becoming popular as automobiles.

[0003] Meanwhile, after such a battery is manufactured, a capacity verification process is performed to confirm whether
the battery cell has been manufactured to satisfy a predetermined reference capacity.

[0004] A typical method for verifying the capacity of a battery cell is to check whether the battery cell has been
manufactured to satisfy a reference capacity through running a high-temperature, high-rate test (fully charge-complete
discharge cycle) on the battery cell for 300 times.

[0005] Such atypical method has alimitation in thatit takes about more than 750 hours because a full-charge-complete-
discharge cycle needs to be performed on a battery cell for 300 times.

[0006] Therefore, the present disclosure proposes an apparatus and a method which are capable of performing a
method for verifying a battery cell faster than the typical method. (Patent Document 0001) Korean Patent Laid-Open
Publication KR 1440719 B1.

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0007] The present disclosure provides an apparatus and a method capable of performing the capacity verification of
a battery cell faster.

[0008] The present disclosure also provides an apparatus and a method capable of quickly performing the capacity
verification of a battery cell according to a desired reliability.

TECHNICAL SOLUTION

[0009] In accordance with an exemplary embodiment, a battery cell pass determination apparatus includes a battery
cell mounting part on which a battery cell to be determined for battery cell pass is mounted, a charge/discharge module
which charges and discharges the battery cell, and a battery cell pass determination unit which determines whether the
battery cell is a pass, wherein the battery cell pass determination unit includes a capacity derivation unit which derives
a capacity value (capacity (t)) of the battery cell for each cycle while performing a full charge-complete discharge cycle
of the battery cell, a capacity increase value calculation unit which calculates a capacity increase value from the derived
capacity value for each cycle, and a judgment unit which judges battery cell pass on the basis of the calculated capacity
increase value.

[0010] The judgment unit may determine that a corresponding battery cell is a pass when the calculated capacity
increase value is greater than a predetermined reference capacity value.

[0011] The predetermined reference capacity value may be a value corresponding to a predetermined reliability for a
cell-pass capacity value after a predetermined full charge-complete discharge cycle is performed.

[0012] In accordance with another exemplary embodiment, a battery cell pass determination apparatus includes a
battery cell mounting part on which a battery cell to be determined for battery cell pass is mounted, a charge/discharge
module which charges and discharges the battery cell, and a battery cell pass determination unit which determines
whether the battery cell is a pass, wherein the battery cell pass determination unit includes a capacity derivation unit
which derives a capacity value (capacity (t)) of the battery cell for each cycle while performing a full charge-complete
discharge cycle of the battery cell, a count unit which counts the number of full charge-complete discharge cycles in
which the capacity value of the battery cell in each cycle derived by the capacity derivation unit becomes equal to or
less than an initial capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete
discharge cycle, and a judgment unit which judges battery cell pass on the basis of a count number of full charge-
complete discharge cycles in which the capacity value of the battery cell in each cycle derived by the capacity derivation
unit becomes equal to or less than the initial capacity (capacity (1)) of the battery cell derived after performing an initial
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full charge-complete discharge cycle.

[0013] The judgment unit may determine that a corresponding battery cell is a pass when the count number of full
charge-complete discharge cycles in which the capacity value of the battery cell in each cycle derived by the capacity
derivation unit becomes equal to or less than the initial capacity (capacity (1)) of the battery cell derived after performing
the initial full charge-complete discharge cycle is greater than a reference number of times.

[0014] The reference number of times may be a value corresponding to a predetermined reliability for a cell-pass
capacity value after a predetermined full charge-complete discharge cycle is performed.

[0015] In accordance with yet another exemplary embodiment, a battery cell pass determination apparatus includes
a battery cell mounting part on which a battery cell to be determined for battery cell pass is mounted, a charge/discharge
module which charges and discharges the battery cell, and a battery cell pass determination unit which determines
whether the battery cell is a pass, wherein the battery cell pass determination unit includes a capacity derivation unit
which derives a capacity value (capacity (t)) of the battery cell for each cycle while performing a full charge-complete
discharge cycle of the battery cell, a capacity increase value calculation unit which calculates a capacity increase value
from the derived capacity value for each cycle, a count unit which counts the number of full charge-complete discharge
cycles in which the capacity value of the battery cell in each cycle derived by the capacity derivation unit becomes equal
to or less than an initial capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete
discharge cycle, and a judgment unit which judges battery cell pass on the basis of a count number of full charge-
complete discharge cycles in which the capacity value of the battery cell in each cycle derived by the capacity derivation
unit becomes equal to or less than the initial capacity (capacity (1)) of the battery cell derived after performing an initial
full charge-complete discharge cycle.

[0016] The judgment unit may determine that a corresponding battery cell is a pass when the calculated capacity
increase value is greater than a predetermined reference capacity value and at the same time, the count number of full
charge-complete discharge cycles in which the capacity value of the battery cell in each cycle derived by the capacity
derivation unit becomes equal to or less than the initial capacity (capacity (1)) of the battery cell derived after performing
the initial full charge-complete discharge cycle is greater than a reference number of times.

[0017] The predetermined reference capacity value may be a value corresponding to a predetermined reliability for a
cell-pass capacity value after a predetermined full charge-complete discharge cycle is performed, and the reference
number of times may be a value corresponding to a predetermined reliability for a cell-pass capacity value after a
predetermined full charge-complete discharge cycle is performed.

[0018] In accordance with an exemplary embodiment, a battery cell pass determination method includes a battery cell
connection step of connecting a battery cell to be determined for battery cell pass to a battery cell pass determination
apparatus, a full charge-complete discharge cycle performance step of repeatedly performing a full charge-complete
discharge cycle on the battery cell, a capacity value per cycle derivation step of deriving a capacity value (capacity (t))
of the battery cell for each cycle while performing the full charge-complete discharge cycle, a capacity increase value
calculation step of calculating a capacity increase value from the derived capacity value for each cycle, and a judgment
step of judging battery cell pass on the basis of the calculated capacity increase value.

[0019] The judgment step may determine that a corresponding battery cell is a pass when the calculated capacity
increase value is greater than a predetermined reference capacity value.

[0020] The predetermined reference capacity value may be a value corresponding to a predetermined reliability for a
cell-pass capacity value after a predetermined full charge-complete discharge cycle is performed.

[0021] Inaccordance with another exemplary embodiment, a battery cell pass determination method includes a battery
cell connection step of connecting a battery cell to be determined for battery cell pass to a battery cell pass determination
apparatus, a full charge-complete discharge cycle performance step of repeatedly performing a full charge-complete
discharge cycle on the battery cell, a capacity value per cycle derivation step of deriving a capacity value (capacity (t))
of the battery cell for each cycle while performing the full charge-complete discharge cycle, a count step of counting the
number of full charge-complete discharge cycles in which the capacity value of the battery cell in each cycle derived
from the capacity value per cycle derivation step becomes equal to or less than an initial capacity (capacity (1)) of the
battery cell derived after performing an initial full charge-complete discharge cycle, and a judgment step of judging battery
cell pass on the basis of a count number of full charge-complete discharge cycles in which the capacity value of the
battery cell in each cycle derived from the capacity value per cycle derivation step becomes equal to or less than the
initial capacity (capacity (1)) of the battery cell derived after performing the initial full charge-complete discharge cycle.
[0022] The judgment step may determine that a corresponding battery cell is a pass when the count number of full
charge-complete discharge cycles in which the capacity value of the battery cell in each cycle derived from the capacity
value per cycle derivation step becomes equal to or less than the initial capacity (capacity (1)) of the battery cell derived
after performing the initial full charge-complete discharge cycle is greater than a reference number of times.

[0023] The reference number of times may be a value corresponding to a predetermined reliability for a cell-pass
capacity value after a predetermined full charge-complete discharge cycle is performed.

[0024] In accordance with yet another exemplary embodiment, a battery cell pass determination method includes a
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battery cell connection step of connecting a battery cell to be determined for battery cell pass to a battery cell pass
determination apparatus, a full charge-complete discharge cycle performance step of repeatedly performing a full charge-
complete discharge cycle on the battery cell, a capacity value per cycle derivation step of deriving a capacity value
(capacity (t)) of the battery cell for each cycle while performing the full charge-complete discharge cycle, a capacity
increase value calculation step of calculating a capacity increase value from the derived capacity value per cycle, a
count step of counting the number of full charge-complete discharge cycles in which the capacity value of the battery
cell in each cycle derived from the capacity value per cycle derivation step becomes equal to or less than an initial
capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete discharge cycle, and
judgment steps and of judging battery cell pass on the basis of the calculated capacity increase value and a count
number of full charge-complete discharge cycles in which the capacity value of the battery cell in each cycle derived
from the capacity value per cycle derivation step becomes equal to or less than the initial capacity (capacity (1)) of the
battery cell derived after performing the initial full charge-complete discharge cycle.

[0025] The judgment step may determine that a corresponding battery cell is a pass when the calculated capacity
increase value is greater than a predetermined reference capacity value and at the same time, the count number of full
charge-complete discharge cycles in which the capacity value of a battery cell in each cycle derived from the capacity
value per cycle derivation step becomes equal to or less than the initial capacity (capacity (1)) of the battery cell derived
after performing the initial full charge-complete discharge cycle is greater than a reference number of times.

[0026] The predetermined reference capacity value may be a value corresponding to a predetermined reliability for a
cell-pass capacity value after a predetermined full charge-complete discharge cycle is performed, and the reference
number of times may be a value corresponding to a predetermined reliability for a cell-pass capacity value after a
predetermined full charge-complete discharge cycle is performed.

ADVANTAGEOUS EFFECTS

[0027] According to the present invention, it is possible to determine whether a battery cell is a pass without having
to charge and discharge a battery for 300 times.
[0028] Inaddition, according to the presentinvention, itis possible to quickly determine whether a battery cell is a pass.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

FIG. 1is a view showing a battery cell pass determination apparatus in accordance with an exemplary embodiment;
FIG. 2 is a view showing a battery cell pass determination apparatus in accordance with another exemplary em-
bodiment;

FIG. 3 is a view showing a battery cell pass determination apparatus in accordance with yet another exemplary
embodiment;

FIG. 4 is a flowchart showing a battery cell pass determination method in accordance with an exemplary embodiment;
FIG. 5 is a flowchart showing a battery cell pass determination method in accordance with another exemplary
embodiment; and

FIG. 6 is a flowchart showing a battery cell pass determination method in accordance with yet another exemplary
embodiment.

MODE FOR CARRYING OUT THE INVENTION

[0030] Hereinafter, embodiments of the presentinvention will be described in detail with reference to the accompanying
drawings so that those skilled in the art to which the present invention pertains may easily practice the embodiments.
However, the present invention may be embodied in many different forms, and is not limited to the embodiments set
forth herein. In addition, in order to clearly describe the present invention, parts irrelevant to the description are omitted
in the drawings, and like reference numerals designate like elements throughout the specification.

1. Battery cell pass determination apparatus of the present invention
[0031] A battery cell pass determination apparatus 100 according to exemplary embodiments of the present invention

is an apparatus which verifies, after a battery cell is manufactured, whether the capacity of the battery cell repeatedly
charged and discharged for a predetermined number of times satisfies a predetermined reference capacity.
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1-1. Battery cell pass determination apparatus in accordance with an exemplary embodiment

[0032] FIG. 1is a view showing the configuration of the battery cell pass determination apparatus 100 in accordance
with an exemplary embodiment.

[0033] Hereinafter, with reference to FIG. 1, the battery cell pass determination apparatus 100 in accordance with an
exemplary embodiment will be described.

[0034] The battery cell pass determination apparatus 100 in accordance with an exemplary embodiment includes a
battery cell mounting part 110 on which a battery cell 10 to be determined for battery cell pass is mounted, a charge/dis-
charge module 120 which charges and discharges the battery cell 10, and a battery cell pass determination unit 130
which determines whether the battery cell 10 is a pass.

[0035] Specifically, the battery cell mounting part 110 is a component which fixes the battery cell 10 to be determined
for battery cell pass, and may be configured in various forms.

[0036] For example, the battery cell mounting part 110 may be configured in a jig form, and the battery cell 10 may
be fixed on an upper portion of the jig.

[0037] Meanwhile, the charge/discharge module 120 may subject the battery cell 10 to full charge -> rest for a prede-
termined time -> complete discharge -> rest for a predetermined time.

[0038] At this time, in a full charge process or a complete discharge process, the battery cell 10 may be charged or
discharged to 1 CP(Constant Power).

[0039] Meanwhile, the battery cell pass determination unit 130 includes a capacity derivation unit 131 which derives
a capacity value (capacity (t)) of the battery cell for each cycle while performing a full charge-complete discharge cycle
of the battery cell, a capacity increase value calculation unit 132 which calculates a capacity increase value from the
derived capacity value for each cycle, and ajudgment unit 133 which judges battery cell pass on the basis of the calculated
capacity increase value.

[0040] Meanwhile, the capacity value derivation unit 131 may derive the capacity of a battery cell using various tech-
niques known in the art.

[0041] For example, the capacity value derivation unit 131 may derive the capacity of a battery cell on the basis of the
open voltage of the battery cell, or may derive the capacity of a battery cell by calculating the amount of current used in
a full charge-complete discharge cycle.

[0042] A capacity increase value calculated by the capacity increase value calculation unit 132 may be calculated
through the following equation.

(Equation)

Capacity increase value = Capacity value per cycle (capacity (t)) - Initial capacity

value (capacity (1))

[0043] That is, a capacity increase value may be calculated by subtracting an initial capacity value from a capacity
value per cycle derived after performing each cycle.

[0044] Meanwhile, the judgmentunit 133 may determine that a corresponding battery cell is a pass when the calculated
capacity increase value is greater than a predetermined reference capacity value, and may judge that the battery cell
is defective when the calculated capacity increase value is equal to or less than the predetermined reference capacity
value.

[0045] Meanwhile, the predetermined reference capacity value may be a value corresponding to a predetermined
reliability for a cell-pass capacity value after a predetermined full charge-complete discharge cycle is performed.
[0046] Forexample, when the predetermined reference capacity value is set to 1.006, it may correspond to a reliability
of 77% when compared to determining battery cell pass for a battery cell on which a predetermined full charge-complete
discharge cycle has been performed for 300 times.

[0047] 1-2. Battery cell pass determination apparatus in accordance with another exemplary embodiment

[0048] FIG. 2 is a view showing the configuration of the battery cell pass determination apparatus 100 in accordance
with another exemplary embodiment.

[0049] Hereinafter, with reference to FIG. 2, the battery cell pass determination apparatus 100 in accordance with
another exemplary embodiment will be described.

[0050] The battery cell pass determination apparatus 100 in accordance with another exemplary embodiment includes
a battery cell mounting part 110 on which a battery cell 10 to be determined for battery cell pass is mounted, a charge/dis-
charge module 120 which charges and discharges the battery cell 10, and a battery cell pass determination unit 130
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which determines whether the battery cell 10 is a pass.

[0051] Since the battery cell mounting part 110 and the charge/discharge module 120 are the same as those of the
battery cell pass determination apparatus 100 in accordance with an exemplary embodiment described above, detailed
descriptions thereof will be omitted.

[0052] Meanwhile, the battery cell pass determination unit 130 may include a capacity derivation unit 131 which derives
a capacity value (capacity (t)) of the battery cell for each cycle while performing a full charge-full discharge cycle of the
battery cell, a count unit 134 which counts the number of full charge-complete discharge cycles in which the capacity of
the battery cell with respect to an initial capacity capacity (1) becomes the initial capacity capacity (1) again, a judgment
unit 133 which judges battery cell pass on the basis of a count number of full charge-complete discharge cycles in which
the capacity value of the battery cell in each cycle derived by the capacity derivation unit 131 becomes equal to or less
than the initial capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete discharge
cycle.

[0053] For example, the count unit 134 may count the number of cycles where the derived capacity value per cycle
becomes equal to or less than an initial capacity value in a process of performing a full charge-complete discharge cycle.
[0054] The judgment unit 133 may determine that a corresponding battery cell is a pass when the count number of
full charge-complete discharge cycles in which the capacity value of the battery cell in each cycle derived by the capacity
derivation unit 131 becomes equal to or less than the initial capacity (capacity (1)) of the battery cell derived after
performing the initial full charge-complete discharge cycle is greater than a reference number of times.

[0055] Meanwhile, the reference number of times may be a value corresponding to a predetermined reliability for a
cell-pass capacity value after a predetermined full charge-complete discharge cycle is performed.

[0056] For example, when the reference number of times is set to 50, it may correspond to a reliability of 83% when
compared to determining battery cell pass for a battery cell on which a predetermined full charge-complete discharge
cycle has been performed for 300 times.

1-3. Battery cell pass determination apparatus in accordance with yet another exemplary embodiment

[0057] FIG. 3 is a view showing the configuration of the battery cell pass determination apparatus 100 in accordance
with yet another exemplary embodiment.

[0058] Hereinafter, with reference to FIG. 3, the battery cell pass determination apparatus 100 in accordance with yet
another exemplary embodiment will be described.

[0059] The battery cell pass determination apparatus 100 in accordance with yet another exemplary embodiment
includes a battery cell mounting part 110 on which a battery cell 10 to be determined for battery cell pass is mounted,
a charge/discharge module 120 which charges and discharges the battery cell 10, and a battery cell pass determination
unit 130 which determines whether the battery cell 10 is a pass.

[0060] Meanwhile, the battery cell pass determination unit 130 may include a capacity derivation unit 131 which derives
a capacity value (capacity (t)) of the battery cell for each cycle while performing a full charge-full discharge cycle of the
battery cell, a capacity increase value calculation unit 132 which calculates a capacity increase value from the derived
capacity value for each cycle, a count unit 134 which counts the number of full charge-complete discharge cycles in
which the capacity value of the battery cell in each cycle derived by the capacity derivation unit 131 becomes equal to
or less than an initial capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete
discharge cycle, and a judgment unit 133 which judges battery cell pass on the basis of the calculated capacity increase
value and a count number of full charge-complete discharge cycles in which the capacity value of the battery cell in each
cycle derived by the capacity derivation unit 131 become equal to or less than the initial capacity (capacity (1)) of the
battery cell derived after performing the initial full charge-complete discharge cycle.

[0061] Meanwhile, the operation of each of the battery cell mounting part 110, the charge/discharge module 120, the
capacity derivation unit 131, the capacity increase value calculation unit 134 is the same as the operation of each
component described with reference to the battery cell pass determination apparatus in accordance with an exemplary
embodiment and the battery cell pass determination apparatus in accordance with another exemplary embodiment
described above, and thus, detailed descriptions thereof will be omitted.

[0062] Meanwhile, the judgment unit 133 in accordance with yet another exemplary embodiment may determine that
a corresponding battery cell is a pass when the calculated capacity increase value is greater than a predetermined
reference capacity value and at the same time, the count number of full charge-complete discharge cycles in which the
capacity value of the battery cell in each cycle derived by the capacity derivation unit 131 becomes equal to or less than
the initial capacity (capacity (1)) of the battery cell derived after performing the initial full charge-complete discharge
cycle is greater than a reference number of times.

[0063] In other words, a corresponding battery cell may be determined to be a pass only when the condition of the
calculated capacity increase value AND the condition of the count number of full charge-complete discharge cycles in
which the capacity value of the battery cell in each cycle derived by the capacity derivation unit 131 becomes equal to



10

15

20

25

30

35

40

45

50

55

EP 4 001 939 A1

or less than an initial capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete
discharge cycle are satisfied.

[0064] Asaresult, the battery cell pass determination apparatus in accordance with yet another exemplary embodiment
may determine battery cell pass more accurately than the battery cell pass determination apparatus in accordance with
an exemplary embodiment and the battery cell pass determination apparatus in accordance with another exemplary
embodiment.

[0065] Meanwhile, the predetermined reference capacity value is described in the above description of the battery cell
pass determination apparatus in accordance with an exemplary embodiment and the predetermined reference number
of times is described in the above description of the battery cell pass determination apparatus in accordance with another
exemplary embodiment, and thus, detailed descriptions thereof will be omitted.

2: Battery cell pass determination method in accordance with exemplary embodiments
2-1. Battery cell pass determination method in accordance with an exemplary embodiment

[0066] FIG. 4 is a flowchart showing a battery cell pass determination method in accordance with an exemplary
embodiment.

[0067] Hereinafter, withreferencetoFIG. 4, the battery cell pass determination method in accordance with an exemplary
embodiment will be described.

[0068] The battery cell pass determination method in accordance with an exemplary embodiment may include a battery
cell connection step S101 of connecting a battery cell to be determined for battery cell pass to a battery cell pass
determination apparatus, a full charge-complete discharge cycle performance step S201 of repeatedly performing a full
charge-complete discharge cycle on the battery cell, a capacity value per cycle derivation step S301 of deriving a capacity
value (capacity (t)) of the battery cell for each cycle while performing the full charge-complete discharge cycle, a capacity
increase value calculation step S401 of calculating a capacity increase value from the derived capacity value for each
cycle, and a judgment step S501 of judging battery cell pass on the basis of the calculated capacity increase value.
[0069] Specifically, the battery cell connection step S101 may be a procedure in which a battery cell to be determined
for battery cell pass is fixed. For example, it may be a process of fixing the battery cell on an upper portion of a jig.
[0070] Meanwhile, the full charge-complete discharge cycle performance step may include a procedure in which a
battery cell 10 is subjected to full charge -> rest for a predetermined time -> complete discharge -> rest for a predetermined
time.

[0071] At this time, in a full charge process or a complete discharge process, the battery cell 10 may be charged or
discharged to 1 CP(Constant Power).

[0072] Meanwhile, in the capacity value per cycle derivation step S301, the capacity of a battery cell may be derived
using various techniques known in the art.

[0073] Forexample, the capacity value derivation unit 131 may derive the capacity of a battery cell on the basis of the
open voltage of the battery cell, or may derive the capacity of a battery cell by calculating the amount of current used in
a full charge-complete discharge cycle.

[0074] Meanwhile, a capacity increase value calculated in the capacity increase value calculation step S401 may be
calculated through the following equation.

(Equation)
Capacity increase value = Capacity value per cycle (capacity (t)) - Initial capacity
value (capacity (1))

[0075] That is, a capacity increase value may be calculated by subtracting an initial capacity value from a capacity
value per cycle derived after performing each cycle.

[0076] Meanwhile, in the judgment step S501, when the calculated capacity increase value is greater than a prede-
termined reference capacity value, a corresponding battery cell may be determined to be a pass S701, and when the
calculated capacity increase value is smaller than the predetermined reference capacity value, the corresponding battery
cell may be determined to be defective S601.

[0077] Meanwhile, the predetermined reference capacity value may be a value corresponding to a predetermined
reliability for a cell-pass capacity value after a predetermined full charge-complete discharge cycle is performed.
[0078] Forexample, when the predetermined reference capacity value is set to 1.006, it may correspond to a reliability
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of 77% when compared to determining battery cell pass for a battery cell on which a predetermined full charge-complete
discharge cycle has been performed for 300 times.

2-2. Battery cell pass determination method in accordance with another exemplary embodiment

[0079] FIG. 5is a flowchart showing a battery cell pass determination method in accordance with another exemplary
embodiment.

[0080] Hereinafter, with reference to FIG. 5, the battery cell pass determination method in accordance with another
exemplary embodiment will be described.

[0081] The battery cell pass determination method in accordance with another exemplary embodiment may include
a battery cell connection step S102 of connecting a battery cell to be determined for battery cell pass to a battery cell
pass determination apparatus, a full charge-complete discharge cycle performance step S202 of repeatedly performing
a full charge-complete discharge cycle on the battery cell, a capacity value per cycle derivation step S302 of deriving a
capacity value (capacity (t)) of the battery cell for each cycle while performing the full charge-complete discharge cycle,
a count step S402 of counting the number of full charge-complete discharge cycles in which the capacity value of the
battery cell in each cycle derived from the capacity value per cycle derivation step S302 becomes equal to or less than
an initial capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete discharge cycle,
and a judgment step S502 of judging battery cell pass on the basis of a count number of full charge-complete discharge
cycles in which the capacity value of the battery cell in each cycle derived from the capacity value per cycle derivation
step S302 becomes equal to or less than the initial capacity (capacity (1)) of the battery cell derived after performing the
initial full charge-complete discharge cycle.

[0082] Meanwhile, each of the battery cell connection step S102, the full charge-complete discharge cycle performance
step S202, the capacity value per cycle derivation step S302 is respectively the same step as the battery cell connection
step S101, the full charge-complete discharge cycle performance step S201, and the capacity value per cycle derivation
step S301 of the battery cell pass determination method in accordance with an exemplary embodiment described above,
and are described in the above description of the battery cell pass determination method in accordance with an exemplary
embodiment, and thus, detailed descriptions thereof will be omitted.

[0083] Meanwhile, in the count step S402, it is possible to count the number of cycles in which the derived capacity
value per cycle becomes an initial capacity value in a process of performing a full charge-complete discharge cycle.
[0084] Meanwhile, in the judgment step S502, when the count number of full charge-complete discharge cycles in
which the capacity value of the battery cell in each cycle derived from the capacity value per cycle derivation step S301
becomes equal to or less than the initial capacity (capacity (1)) of the battery cell derived after performing the initial full
charge-complete discharge cycle is greater than a reference number of times, a corresponding battery cell may be
determined to be a pass S702, and when the count number of full charge-complete discharge cycles in which the capacity
value of the battery cell in each cycle derived from the capacity value per cycle derivation step S301 becomes equal to
or less than the initial capacity (capacity (1)) of the battery cell derived after performing the initial full charge-complete
discharge cycle is less than or equal to the reference number of times, the corresponding battery cell may be determined
to be defective S602.

[0085] At this time, the reference number of times may be a value corresponding to a predetermined reliability for a
cell-pass capacity value after a predetermined full charge-complete discharge cycle is performed.

[0086] For example, when the reference number of times is set to 50, it may correspond to a reliability of 83% when
compared to determining battery cell pass for a battery cell on which a predetermined full charge-complete discharge
cycle has been performed for 300 times.

2-3. Battery cell pass determination method in accordance with yet another exemplary embodiment

[0087] FIG.6isaflowchartshowinga battery cell pass determination method in accordance with yet another exemplary
embodiment.

[0088] Hereinafter, with reference to FIG. 6, the battery cell pass determination method in accordance with yet another
exemplary embodiment will be described.

[0089] The battery cell pass determination method in accordance with yet another exemplary embodiment may include
a battery cell connection step S103 of connecting a battery cell to be determined for battery cell pass to a battery cell
pass determination apparatus, a full charge-complete discharge cycle performance step S203 of repeatedly performing
a full charge-complete discharge cycle on the battery cell, a capacity value per cycle derivation step S303 of deriving a
capacity value (capacity (t)) of the battery cell for each cycle while performing the full charge-complete discharge cycle,
a capacity increase value calculation step S403 of calculating a capacity increase value from the derived capacity value
per cycle, a count step S503 of counting the number of full charge-complete discharge cycles in which the capacity value
of the battery cell in each cycle derived from the capacity value per cycle derivation step S303 becomes equal to or less
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than an initial capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete discharge
cycle, and judgment steps S603 and S703 of judging battery cell pass on the basis of the calculated capacity increase
value and a count number of full charge-complete discharge cycles in which the capacity value of the battery cell in each
cycle derived from the capacity value per cycle derivation step S303 becomes equal to or less than the initial capacity
(capacity (1)) of the battery cell derived after performing the initial full charge-complete discharge cycle.

[0090] Meanwhile, each of the battery cell connection step S103, the full charge-complete discharge cycle performance
step S203, the capacity value per cycle derivation step S303 is respectively the same step as the battery cell connection
step S101, the full charge-complete discharge cycle performance step S201, and the capacity value per cycle derivation
step S301 of the battery cell pass determination method in accordance with an exemplary embodiment described above,
and are described in the above description of the battery cell pass determination method in accordance with an exemplary
embodiment, and thus, detailed descriptions thereof will be omitted.

[0091] In addition, the count step S503 is the same step as the count step S402 of the battery cell pass determination
method in accordance with another exemplary embodiment described above, and is described in the above description
of the battery cell pass determination method in accordance with another exemplary embodiment, and thus, a detailed
description thereof will be omitted.

[0092] Meanwhile, in the judgment steps S603 and S703, when the calculated capacity increase value is greater than
a predetermined reference capacity value and at the same time, the count number of full charge-complete discharge
cycles is greater than a reference number of times. a corresponding battery cell may be determined to be a pass S903,
and when any one of the two is smaller than a reference value, the battery cell may be determined to be defective S803.
[0093] In other words, a corresponding battery cell may be determined to be a pass only when the condition of the
calculated capacity increase value AND the condition of the count number of full charge-complete discharge cycles in
which the capacity value of the battery cell in each cycle derived from the capacity value per cycle derivation step S303
becomes equal to or less than an initial capacity (capacity (1)) of the battery cell derived after performing an initial full
charge-complete discharge cycle are satisfied.

[0094] As aresult, the battery cell pass determination method in accordance with yet another exemplary embodiment
may determine battery cell pass more accurately than the battery cell pass determination method in accordance with
an exemplary embodiment and the battery cell pass determination method in accordance with another exemplary em-
bodiment.

[0095] Meanwhile, the predetermined reference capacity value is described in the above description of the battery cell
pass determination method in accordance with an exemplary embodiment and the predetermined reference number of
times is described in the above description of the battery cell pass determination method in accordance with another
exemplary embodiment, and thus, detailed descriptions thereof will be omitted.

[0096] Meanwhile, although the technical spirit of the present invention has been described in detail according to the
above embodiment, it should be noted that the above embodiment is for the description thereof, and is not intended to
limit the same. In addition, those skilled in the art will understand that various embodiments are possible within the scope
of the technical spirit of the present invention.

Claims
1. A battery cell pass determination apparatus comprising:

a battery cell mounting part on which a battery cell to be determined for battery cell pass is mounted;

a charge/discharge module which charges and discharges the battery cell; and

a battery cell pass determination unit which determines whether the battery cell is a pass, wherein the battery
cell pass determination unit includes:

a capacity derivation unit which derives a capacity value (capacity (t)) of the battery cell for each cycle while
performing a full charge-complete discharge cycle of the battery cell;

a capacity increase value calculation unit which calculates a capacity increase value from the derived
capacity value for each cycle; and

a judgment unit which judges battery cell pass on the basis of the calculated capacity increase value,
wherein the judgment unit determines that a corresponding battery cell is a pass when the calculated
capacity increase value is greater than a predetermined reference capacity value.

2. The battery cell pass determination apparatus of claim 1, wherein the predetermined reference capacity value is a
value corresponding to a predetermined reliability for a cell-pass capacity value after a predetermined full charge-
complete discharge cycle is performed.
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3. A battery cell pass determination apparatus comprising:

a battery cell mounting part on which a battery cell to be determined for battery cell pass is mounted;
a charge/discharge module which charges and discharges the battery cell; and a battery cell pass determination
unitwhich determines whether the battery cellis a pass, wherein the battery cell pass determination unitincludes:

a capacity derivation unit which derives a capacity value (capacity (t)) of the battery cell for each cycle while
performing a full charge-complete discharge cycle of the battery cell;

a count unit which counts the number of full charge-complete discharge cycles in which the capacity value
of the battery cell in each cycle derived by the capacity derivation unit becomes equal to or less than an
initial capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete dis-
charge cycle; and

a judgment unit which judges battery cell pass on the basis of a count number of full charge-complete
discharge cyclesin which the capacity value of the battery cellin each cycle derived by the capacity derivation
unit becomes equal to or less than the initial capacity (capacity (1)), wherein the judgment unit determines
that a corresponding battery cell is a pass when the count number of full charge-complete discharge cycles
in which the capacity value of the battery cell in each cycle derived by the capacity derivation unit becomes
equal to or less than the initial capacity (capacity (1)) is greater than a reference number of times.

4. The battery cell pass determination apparatus of claim 3, wherein the reference number of times is a value corre-
sponding to a predetermined reliability for a cell-pass capacity value after a predetermined full charge-complete
discharge cycle is performed.

5. A battery cell pass determination apparatus comprising:

a battery cell mounting part on which a battery cell to be determined for battery cell pass is mounted;

a charge/discharge module which charges and discharges the battery cell; and

a battery cell pass determination unit which determines whether the battery cell is a pass, wherein the battery
cell pass determination unit includes:

a capacity derivation unit which derives a capacity value (capacity (t)) of the battery cell for each cycle while
performing a full charge-complete discharge cycle of the battery cell;

a capacity increase value calculation unit which calculates a capacity increase value from the derived
capacity value for each cycle;

a count unit which counts the number of full charge-complete discharge cycles in which the capacity value
of the battery cell in each cycle derived by the capacity derivation unit becomes equal to or less than an
initial capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete dis-
charge cycle; and

a judgment unit which judges battery cell pass on the basis of the calculated capacity increase value and
a count number of full charge-complete discharge cycles in which the capacity value of the battery cell in
each cycle derived by the capacity derivation unit become equal to or less than the initial capacity (capacity
(1)), wherein the judgment unit determines that a corresponding battery cell is a pass when the calculated
capacity increase value is greater than a predetermined reference capacity value and at the same time,
the count number of full charge-complete discharge cycles in which the capacity value of the battery cell
in each cycle derived by the capacity derivation unit becomes equal to or less than the initial capacity
(capacity (1)) is greater than a reference number of times.

6. The battery cell pass determination apparatus of claim 5, wherein the predetermined reference capacity value is a
value corresponding to a predetermined reliability for a cell-pass capacity value after a predetermined full charge-
complete discharge cycle is performed, and the reference number of times is a value corresponding to a predeter-
mined reliability for a cell-pass capacity value after a predetermined full charge-complete discharge cycle is per-
formed.

7. A battery cell pass determination method comprising:
a battery cell connection step of connecting a battery cell to be determined for battery cell pass to a battery cell

pass determination apparatus;
a full charge-complete discharge cycle performance step of repeatedly performing a full charge-complete dis-
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charge cycle on the battery cell;

a capacity value per cycle derivation step of deriving a capacity value (capacity (t)) of the battery cell for each
cycle while performing the full charge-complete discharge cycle;

a capacity increase value calculation step of calculating a capacity increase value from the derived capacity
value for each cycle; and

a judgment step of judging battery cell pass on the basis of the calculated capacity increase value, wherein the
judgment step determines that a corresponding battery cell is a pass when the calculated capacity increase
value is greater than a predetermined reference capacity value.

8. The method of claim 7, wherein the predetermined reference capacity value is a value corresponding to a prede-

termined reliability for a cell-pass capacity value after a predetermined full charge-complete discharge cycle is
performed.

9. A method for determining battery cell pass, the method comprising:

a battery cell connection step of connecting a battery cell to be determined for battery cell pass to a battery cell
pass determination apparatus;

a full charge-complete discharge cycle performance step of repeatedly performing a full charge-complete dis-
charge cycle on the battery cell;

a capacity value per cycle derivation step of deriving a capacity value (capacity (t)) of a battery cell for each
cycle while performing the full charge-complete discharge cycle;

a count step of counting the number of full charge-complete discharge cycles in which the capacity value of the
battery cell in each cycle derived from the capacity value per cycle derivation step becomes equal to or less
than an initial capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete
discharge cycle; and

a judgment step of judging battery cell pass on the basis of a count number of full charge-complete discharge
cycles in which the capacity value of the battery cell in each cycle derived from the capacity value per cycle
derivation step becomes equal to or less than the initial capacity (capacity (1)) of the battery cell derived after
performing the initial full charge-complete discharge cycle, wherein the judgment step determines that a corre-
sponding battery cell is a pass when the count number of full charge-complete discharge cycles in which the
capacity value of the battery cell in each cycle derived from the capacity value per cycle derivation step becomes
equal to or less than the initial capacity (capacity (1)) of the battery cell derived after performing the initial full
charge-complete discharge cycle is greater than a reference number of times.

10. The method of claim 9, wherein the reference number of times is a value corresponding to a predetermined reliability
for a cell-pass capacity value after a predetermined full charge-complete discharge cycle is performed.

11. A method for determining battery cell pass, the method comprising:

a battery cell connection step of connecting a battery cell to be determined for battery cell pass to a battery cell
pass determination apparatus;

a full charge-complete discharge cycle performance step of repeatedly performing a full charge-complete dis-
charge cycle on the battery cell;

a capacity value per cycle derivation step of deriving a capacity value (capacity (t)) of a battery cell for each
cycle while performing the full charge-complete discharge cycle;

a capacity increase value calculation step of calculating a capacity increase value from the derived capacity
value per cycle; and

a count step of counting the number of full charge-complete discharge cycles in which the capacity value of the
battery cell in each cycle derived from the capacity value per cycle derivation step becomes equal to or less
than an initial capacity (capacity (1)) of the battery cell derived after performing an initial full charge-complete
discharge cycle; and

a judgment step of judging battery cell pass on the basis of the calculated capacity increase value and a count
number of full charge-complete discharge cycles in which the capacity value of the battery cell in each cycle
derived from the capacity value per cycle derivation step becomes equal to or less than the initial capacity
(capacity (1)) of the battery cell derived after performing the initial full charge-complete discharge cycle, wherein
the judgment step determines that a corresponding battery cell is a pass when the calculated capacity increase
value is greater than a predetermined reference capacity value and at the same time, the count number of full
charge-complete discharge cycles in which the capacity value of the battery cell in each cycle derived from the
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capacity value per cycle derivation step becomes equal to or less than the initial capacity (capacity (1)) of the
battery cell derived after performing the initial full charge-complete discharge cycle is greater than a reference
number of times.

12. The method of claim 11, wherein the predetermined reference capacity value is a value corresponding to a prede-
termined reliability for a cell-pass capacity value after a predetermined full charge-complete discharge cycle is
performed, and the reference number of times is a value corresponding to a predetermined reliability for a cell-pass
capacity value after a predetermined full charge-complete discharge cycle is performed.

12
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