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Specification

PROPRIETARY AND
CONFIDENTIAL

Typical INR18650-25R

Chemistry
Diameter
Dimension (mm)
Height
Weight (g)
Initial IR (mQ AC 1kHz)
Initial IR (mQ DC (10A-1A))
Nominal Voltage (V)
Charge Method (100mA cut-off)
Standard (min), 0.5C
Charge Time
Rapid (min), 4A
Standard current (A)
Charge Current
Max. current (A)
End voltage (V)
Max. cont. current (A)

Discharge
Max. momentary pulse

(A, <1sec)
Standard (mAh) (0.2C)

Rated discharge Capacity
rated (mAh) (10A)

3/20

NCA
18.33 = 0.07
64.85 + 0.15

Max. 45.0

3.6
CC-CV (4.2£0.05V)
180min
60min
1.25
4.0
25

20

100

2,500

2,450

NCA

18.33 = 0.07

64.85 £ 0.15

43.8

13.20 £ 2

2215+ 2

3.64

CC-CV (4.2+0.05V)

134min

55min
1.25
4.0
25

20

100

2.560

2.539
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Capacity _ 0.2C vs. 10A

= 0.2C capacity

Capacity(Ah) Energy(Wh) Avg. volt(V)

2
3
4
5
Avg.

= 10A capacity

Capacity(Ah) Energy(Wh) Avg. volt(V)

2.555
2.557
2.557
2.564
2.565
2.560

2.533
2.531
2.539
2.544
2.548
2.539

9.36
9.37
9.37
9.39
9.40
9.38

8.71
8.70
8.74
8.77
8.76
8.74

4/20

3.66
3.66
3.67
3.66
3.66
3.66

3.44
3.43
3.44
3.45
3.44
3.44
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AC/DC Impedance " CONFIDENTIAL

= AC-IR * DC-IR

ACIR of 25R DCIR of 25R
250 1 Mean 1320 ‘] Mean  22.15
Stbev. 03972 1 = StDev  0.1676
N 256 N 30
200 1 71 M Z‘
5 2 7]
&1
E 1850 2
o o
: g l
2 o 4 M
L oo £
B0 2]
j ] j \
0 : : . 0 : : : :
10 12 14 6 8 o0 21 22 23 24 o5
ACIR (mg) DCIR {(mo)
AC-IR DC-IR
13.20 =+ 2mQ 22.15 + 2mQ
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Capacity & Temperature vs. discharge capacity " CONFIDENTIAL

Discharge characteristics
Model: INR18650-25R (1.0CmA =2500mA)
Charge: CC-CV 4A, 4.2V, 100mA cut-offat23C
45 Discharge: CC1C/5A/M0ANMBAIDAJ25A, 2.5V cut-off at 23T 120
43 | 41 110
41 1 100
- \ 190 5
) |% £
3 33 r 1 E
° 51 [ | o
—5A
29 :lgi | 1 30
2.7 W 1 20
25 L i L L i L i i L i L 10
o0 02 04 08 08 10 12 14 16 18 20 22 24 286
Discharge capacity (Ah)

Discharge current

1C 5A 10A 15A 20A 25A
Capa.(Ah) 2.496 2,518 2.556 2.550 2.525 2.472
Temp.(C) 31.6 412 60.6 78.4 95.2 106.8
Time(min.) 59.9 30.2 15.3 10.2 7.6 5.9
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Energy & Avg. voltage at different current

PROPRIETARY AND
CONFIDENTIAL

4.5

4.3

4.1

3.9

3.5

3.3

Average Voltage (V)

31

29

27

7T r

Discharge Characteristics

Model: INR18650-25R (1.0CmA =2500mA)
Charge: CC-CV4A 4.2V 100mA cut-offat23 T

Discharge: CC1C/EAMOAMBA/ZC 254, 2.5V cut-offat 235

. 8.92
o 8.79 8.55
_ o ] 8.25
_. ________.________ 7.84
L -
B |
3.61
i 3.54
L 3.44
| @ 3.35
1________________.___ 3.27
| S A 3.18
— e
h —®—Dis. AveV
——Dis. Energy
2.5 S "’ ) : :

10.0

1 9.0

1 8.0

1 7.0

1 6.0

1 5.0

1 4.0

1 3.0

1 2.0

1.0

Energy (Wh)

Discharge current

1C 5A 10A 15A 20A
Energy(Wh) 9.02 8.95 8.79 8.55 8.25
Avg.
voltage(V) 3.61 3.54 3.44 3.35 3.27
7/20

25A
7.84

3.18
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Cycle life _ 20A cycle " CONFIDENTIAL

20A discharge cycle life of 25R
Ambient temperature : 23C
Testmethod : Charge 4A 4.2V 100mA cutoff, rest 10min.
Discharge 20A 2.5V cutoff, rest 30min.
2.8 15.0
26 - 14.0
24 - 13.0
2.2 - 12.0
2.0 - 11.0
= : _
5 1.8 10.0 =
> 16 9.0 =
S 14 80 B
=1 o
= 1.2 - 70 £
& L
1.0 + - 6.0
0.8 r - 5.0
06 - 4.0
04 - 3.0
0.2 r - 2.0
0.0 L ' L L 1.0
0 50 100 150 200 250
Cycle number
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I ° PROPRIETARY AND
CyCIe Ilfe _ 30A CyCIe(7O C T—CUt) CONFIDENTIAL
30A discharge cycle life of 25R
Ambient temperature : 237
Test method : Charge 4A 4.2V 100mA cutoff, rest 10min.
Discharge 30A 2.5V cutoff, rest 30min. (after T-cut 70°C, re-dischage below 50°C)
28 15.0
26 - 14.0
2.4 - 13.0
22 \ - 12.0
E 20 | 110 -
E 18 . = “%_ 10.0 E‘
5 L 9.0 &
m 16 - =
% 14 - 8.0 g
O . \ - 7.0 Ll
12
- 6.0
10 - 5.0
0.8 - - 40
06 | - 3.0
04 - 2.0
0.2 - 1.0
0.0 ' ' ' ' 0.0
0 50 100 150 200 250
Cycle number
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High pulse cycle life P ONFIDENTIAL
g p y CONFIDENTIAL
High pulse discharge cycle life of 25R
Ambient temperature : 23°C
TestMethod : Charge 4A 4.2V 100mA cutoff, rest 10min.
Discharge 65A-1sec - 40A-5sec - 30A-6sec, 1.5V cutoff, rest 30min.
28
26
L]
24 5 °
— ‘e . ® L0 _—
- LI |
52'2 ....-.'....ll...l
3 ..........l.
S 20 °1
g 2
&
& 1.8
1.6
1.4
1.2
1.0 I I I I I I I I I
0 5 10 15 20 25 30 35 40 45 50
Cycle number
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High pulse cycle life 2 " CONFIDENTIAL

High pulse discharge cycle life 2 of 25R
Ambient temperature : 23°C
TestMethod : Charge 4A 4.2V 100mA cutoff, rest 10min.
Discharge 95A-0.5sec - 80A-0.5sec - 45A-5sec - 30A-6sec - rest 12sec, 1.5V cutoff, rest 30min.
2.8
26
L ]
.-' -...-.--.---i
24 t ] -l..in ....--. .
. [ 1] ....-.-.-.. .
. L ]

—— 22 - .-.." ..nui'illnl sees
= * “i--.'---.-.-.-..........l
< 20t
=
e 18 |
o
]
O 186 |

14

1.2

1.0 I I 1 1 1 1 I 1 I

0 10 20 30 40 50 60 70 80 90 100
Cycle number
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Low temperature discharge (10A)

PROPRIETARY AND
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Low temperature perfomance(10A) of 25R

Ambient temperature : 0/-10/-15/-20%C
Testmethod : Charge 4A 4.2V 100mA cutoff, rest 3hr. at 0/-10/-15/-20C
Discharge 10A 1.5V cutoff at 0/-10/-15/-20C

4.0
——25R 0°C Retention
\ —25R -107C Retention
LR — —25R -15°C Retention
? ——25R -20°C Retention
E 3.0
[T}
(=2}
S
S 25
20
1.5 L L L I
0 0.5 1 15 2 2.5

Capacity(Ah)

| oc | T | 5T | 20T

Capacity(Ah) Capa.(%) Capacity(Ah) Capa.(%) Capacity(Ah) Capa.(%) Capacity(Ah) Capa.(%)
2.323 92.9 2.398 95.9 2.413 96.5 2.407 96.3
10A 2.298 91.9 2.385 95.4 2421 96.8 2.386 95.4
Avg. 2.310 92.4 2.392 95.7 2.417 96.7 2.397 95.9
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Storage at 60°C

= Recovery
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CONFIDENTIAL

= Retention

105%

100%

Recovery (%)

85% |

80%

95% |

90% |

Recovery after Storage at 60 €

Ambient temperature : 60
Testmethod : @ Charge 4A 4.2V 100mA cutoff @ Measure AC/DC-R
(3) Stg. at 60°C during 50days (@ Measure ret.&rec.&AC/DC after over stg. period.

T £
c
]
et
c
2
Q
&
0 5 10 15 20 25 30 35 40 45 50
Storage day

105%

100%

958%

90%

85%

80%

Retention after Storage at 60 ©

Ambient temperature : 60°C
Testmethod : @ Charge 4A 4.2V 100mA cutoff @ Measure AC/DC-R
(3) Stg. at 60°C during 50days (@ Measure ret.&rec.&AC/DC after over stg. period.

20 25 30 36 40 45 50

Storage day

Storage at 60C

storage initial after storage Ratio(%)
day ACIR DCIR Capacity ACIR DCIR Retention Recovery ACIR DCIR Retention Recovery
50 13.2 20.2 2597 15.3 29.3 2122 2393 115.8 145.2 81.7 92.1
13/20

SAMSUNG SDI TSI



Storage at 60°C

= AC-IR

PROPRIETARY AND
CONFIDENTIAL

= DC-IR

AC-IR after Storage at 60
Ambient temperature : 60°C
Testmethod : @ Charge 4A 4.2V 100mA cutoff 2 Measure AC/DC-IR
155% (3) Stg. at 60%C during 50days @ Measure ret.&rec.&AC/DC after over stg. period.
o
145%
£ 135% | g
=4 x
5) )
< 125% | [a]
£ £
@ @
g 115 =4
S 115% =
= =
(] [&]
105% |- s S WS Sl S S £ ]
. I S
95% ‘ - ; - ; - - ; -
0 5 10 15 20 25 30 35 40 45 50
Storage day

155%

146% |

1368% |

126% |

1M5%

106%

95%

DC-IR after Storage at 60 C

Ambient temperature : 60T
Testmethod : @ Charge 4A 4.2V 100mA cutoff (2 Measure AC/DC-IR
(3) Stg. at 60°C during 50days @ Measure ret.&rec.&AC/DC after over stg. period.

—&-DC-IR

20 25 30 35 40 45 50

Storage day

Storage at 60C

storage initial after storage Ratio(%)
day ACIR DCIR Capacity ACIR DCIR Retention Recovery ACIR DCIR Retention Recovery
50 13.2 20.2 2597 15.3 29.3 2122 2393 115.8 145.2 81.7 92.1
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Safety test " CONFIDENTIAL

Test item Spec. Remark
L1 3L1

Overcharge 20A 20V(UL) 115.6 OK
Electrical
Abuse -
Short circuit 10mQ at 23°C L1 3L1 55.0 OK
Impact UL L1 5L0 22.6 OK
Mechanical
Abuse
Crush UL L1 5L0 23.9 OK
Vel Hot oven 140°C L1 3Ll 144.0 oK
Abuse

Level 2 Level 4 Level 5
*Smoke, < 200°C *Fire *Explosion
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