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Specification
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Typical INR18650-25R

Chemistry

Dimension (mm)

Weight ()

Diameter

Height

Initial IR (MQ AC 1kHz)

Initial IR (mQ DC (10A-1A))

Nominal Voltage (V)

Charge Method (100mA cut-off)

Charge Time

Charge Current

Discharge

Rated discharge Capacity

Standard (min), 0.5C
Rapid (min), 4A
Standard current (A)
Max. current (A)
End voltage (V)
Max. cont. current (A)

Max. momentary pulse
(A, <1sec)

Standard (mAh) (0.2C)
rated (mAh) (10A)

3/25

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

43.5

12.93 %2

19.23+2

3.64

CC-CV (4.2+0.05V)

136
55
1.25
4.0
2.5

20
100

2,551

2,540
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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)

2.563
2.548
2.546
2.548
2.550
2.551

2.539
2.544
2.537
2.540
2.538
2.540

9.34
9.28
9.27
9.28
9.29
9.29

8.72
8.73
8.69
8.72
8.72
8.72
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3.64
3.64
3.64
3.64
3.64
3.64

3.43
3.43
3.42
3.43
3.43
3.43
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AC/DC Impedance

= AC-IR

250 1

200

Frequency

50

1504

100 4

ACIR of 25R

A

Mea
StDev

12.93
0.3954
256

14
ACIR(mo)

PROPRIETARY AND
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Frequency

DCIR of 25R

_/

Mean 19.23
StDev  0.3555
N 30

-

15 19
DCIR(mg)

20 21 22

AC-IR DC-IR

12.93 + 2mQ

5/25
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Capacity & Temperature vs. discharge capacity " CONFIDENTIAL

Discharge characteristics
Model: INR18650-25R (1.0CmA =2500mA)
Charge: CC-CV4A, 4.2V, 100mA cut-offat23C
45 Discharge: CC 1C/5A/M0AMBAICDAJ25A, 2.5V cut-offat23 T 110
43 r 1 100
4.1 1 90
3.9 1 80 5
%3.7 - 70 ®
g =
S 35 | 60 T
= =%
3 33 50 E£
QD
© -
31 j—1c 40
—5A
2.9 (—10A 30
—15A
27 20
25 10
00 02 04 06 08 10 12 14 16 18 20 22 24 26
Discharge capacity (Ah)

Discharge current

1C 5A 10A 15A 20A 25A
Capa.(Ah) 2.439 2.440 2.517 2.569 2.553 2.514
Temp.(°C) 30.9 38.2 53.9 69.0 83.7 97.8
Time(min.) 58.5 29.3 15.1 10.3 7.66 6.03
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Energy & Avg. voltage at different current

PROPRIETARY AND
CONFIDENTIAL

Discharge Characteristics

Model: INR18650-25R (1.0CmA =2500mA)
Charge: CC-CV4A 4.2V 100mA cut-offat23T

Discharge: CC1C/BAMOAMBA/ZCA25A, 2.5V cut-offat 230

8.79 8.64

43 - 8.64 8.58 8.33

e e M S S — o — . 7.99

41 T—
E 39 r
@ 3.60
o L
& 37 5 3.54
2 I — 3.43

35 1 T 3.34
® - .
> b S 3.26
533 T 3.18
= T ——
< B

31+

2.9 {{ —#Dis.AveV

—&-Dis. Energy
2.? 1 1 1
25 5 10 15 20 25

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

Energy(Wh

Avg.
voltage(V)

1C 5A 10A 15A 20A
) 8.79 8.64 8.64 8.58 8.33
3.60 3.54 3.43 3.34 3.26
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25A
7.99

3.18
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Cycle life _ 20A cycle
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20A discharge cycle life of 25R
Ambient temperature : 23°C
Testmethod : Charge 4A 4.2V 100mA cutoff, rest 10min.
Discharge 20A 2.5V cutoff, rest 30min.
2.8 15.0
- 14.0
26 - 130
oa | - 12.0
- 11.0
E— 22 - 10.0 -
< - 90 =
2 20 | '
o - B.0 §
8 70 2
2 18 | o2
[ - 6.0 |
16 - 8.0
- 4.0
14 30
12 | 20
- 1.0
1.0 L L ' ' 0.0
0 50 100 150 200 250
Cycle number
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Cycle life _ 30A cycle(70°C T-cut)
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30A discharge cycle life of 25R
Ambient temperature : 23°C
Test method : Charge 4A 4.2V 100mA cutoff, rest 10min.
Discharge 30A 2.5V cutoff, rest 30min. (after T-cut 70°C, re-dch below 50°C)
2.8 15.0
- 14.0
26 1 - 13.0
04 I - 12.0
E‘ - 11.0 =
- 22 - 10.0 E
2
S - 9.0 5
4 20 r - 80 @
3 S
"'-l—_.______‘__ -
& 18 L 7.0
- 8.0
16 - 5.0
- 4.0
14 - a0
12 - - 20
- 1.0
1.0 ' ' ' ' 0.0
0 50 100 150 200 250
Cycle number
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Cycle life _ 30A cycle(75°C T-cut)
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30A discharge cycle life of 25R
Ambient temperature ;: 23
Testmethod : Charge 4A 4.2V 100mA cutoff, rest 10min.
Discharge 30A 2.5V cutoff, rest 30min. (T-cut 75°C, without re-dischage)
286 13.0
24 - 12.0
22 - 11.0
20 - 10.0
S 18 | - 90 g
é 16 | - 80 >
X o)
1] i
o 14 - 70 @
] =
O 12 | -0 W
1.0 - 5.0
0.8 R - 4.0
0.6 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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Cycle life _ 20A cycle at 45°C

PROPRIETARY AND
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20A discharge cycle life of 25R at 45 ©
Ambient temperature : 45°C
Testmethod : Charge 4A 4.2V 100mA cutoff, rest 10min.
Discharge 20A 2.5V cutoff, rest 30min.

28 15.0

- 14.0

26 - 13.0

2.4 _\ - 12.0

—_ - 11.0
= —
< 22 F %‘ 100 =
= L e0 =
S 20 (— &
S 2 -80 2
% =]
S 18 | — 70 G

- 6.0

16 | - 5.0

- 4.0

14 a0

12 - 20

- 1.0

1.0 ' ' ' ' 0.0

0 50 100 150 200 250
Cycle number
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Pulse cycle life _ 50A 4sec pulse
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50A -4sec pulse cycle life of 25R
Ambient temperature ; 23°C
Test Method : Charge 4A 4.2V 100mA cuteff, rest 10min
”g Discharge 50A-dsec-rest-20sec 0.5V cutoff, rest 30min. (T-cut707C) 15.0
- 14.0
26 | - 13.0
24 L - 12.0
- 11.0
E L
5 2.2 10.0 _
= a0 =
S 20 | =
] - 8.0 -
D- ——— m
] 7.0 =
o 18 ¢ E
6.0 m
16 - 5.0
- 4.0
14 + a0
12 20
- 1.0
1.D 1 I I 1 1 1 1 I I D.D
0 20 40 60 80 100 120 140 160 180 200
Cycle number
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Pulse cycle life _ 75A 2sec pulse
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79A -2sec pulse cycle life of 25R
Ambient temperature ; 23°C
TestMethod : Charge 4A 4.2V 100mA cutoff, rest 10min
- Discharge 75A-2sec-rest-20sec 0.5V cutoff, rest 30min. (T-cut70%C) 15.0
- 14.0
26 1 - 13.0
24 L - 12.0
- 11.0
= i I
< 2.2 10.0 =
2 90 =
T 20 | =4
] - 8.0 -
=
=
3] - 7.0 i
— - 80 S
————— L
16 r 5.0
- 4.0
14 + a0
12 L - 2.0
- 1.0
1.n 1 I I 1 1 1 1 I I D.D
0 20 40 60 80 100 120 140 160 180 200
Cycle number
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Pulse cycle life _ 100A 1lsec pulse
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100A -1sec pulse cycle life of 25R
Ambient temperature : 23°C
Test Method : Charge 4A 4.2V 100mA cuteff, rest 10min
08 Discharge 100A-1sec-rest-20sec 0.5V cutoff, rest 30min. (T-cut70°C) 15.0
- 14.0
26 - 13.0
24 F - 12.0
- 11.0
= i i
5 2.2 10.0 _
2 90 £
S 20 | =
] - 8.0 -
=
=]
=3 FT0 =
o 18 r g
16 - 5.0
- 4.0
14 a0
12 | 20
- 1.0
1.D 1 I I 1 I 1 1 I 1 D.D
0 20 40 60 80 100 120 140 160 180 200
Cycle number
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High pulse cycle life
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Capaclty(Ah)

2.8

26

2.4

2.2

2.0

1.8

1.6

14

1.2

1.0

High pulise 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.

0 5 10 15 20 25 30 35

Cycle number

40

45 50
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sAMSUNG sDI  ZZTTET®



High pulse cycle life 2
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Capaclty(\Ah)

2.8

2.6

24

2.2

2.0

1.8

1.6

1.4

1.2

1.0

High pulse discharge cycle life 2 of 25R

Ambient temperature : 23°C

TestMethod : Charge 4

Discharge 95A-0.5sec - B0A-0.5sec - 45A-5sec - 30A-6sec - rest 12sec, 1.5V cutoff, rest 30min.

A 4.2V 100mA cutoff, rest 10min.

30 40 50 60 70
Cycle number

80 80 100
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Low temperature discharge (10A) " CONFIDENTIAL

Low temperature perfomance(10A) of 25R

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

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 . A S
0 0.5 1 15 2 2.5

Capacity(Ah)

I T T BT S N R

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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= Retention

Recovery after Storage at 60 ©

Ambient temperature : 60T
Testmethod : @) Charge 4A 4.2V 100mA cutoff (2) Measure AC/DC-IR
(3) Stg. at 60°C during 20days @ Measure ret.&rec.&AC/DC after over stg. period.

105%
100% \
i —
2 95% | ”_-T_-i_ﬁ_r_-:h‘.
@
-
[=]
[&]
@
& ao% |
85% |-
B0% ‘ | |
| 5 - - 20
Storage day

Retentlon (%)

105%

100%

9%

90%

85%

80%

Retention after Storage at 60 €

Ambient temperature : 60°C
Testmethod : @ Charge 4A 4.2V 100mA cutoff @ Measure AC/DC-IR
(3) Stg. at 60°C during 20days @ Measure ret.&rec.&AC/DC after over stg. period.

—&—Retention

5 10 16 20

Storage day

Storage at 60°C

storage initial after storage Ratio(%)
day ACIR DCIR Capacity ACIR DCIR Retention Recovery ACIR DCIR Retention Recovery
20 12.8 19.0 2.563 14.3 23.6 2.203 2431 112.1 123.9 85.9 94.8
50

Test is ongoing

18/25
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Storage at 60°C
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= AC-IR = DC-IR
AC-IR after Storage at 60 © DC-IR after Storage at 60 ©
Ambient temperature : 60°C Ambient temperature : 60°C
Testmethod : @ Charge 4A 4.2V 100mA cutoff (2 Measure AC/DC-IR Testmethod : @ Charge 4A 4.2V 100mA cutoff (2 Measure AC/DC-IR
155% (3) Stg. at 60°C during 20days @ Measure ret.&rec.&AC/DC after over stg. period. 155% (3) Stg. at 60°C during 20days @ Measure ret.&rec.&AC/DC after over stg. period.
o o
——AC-IR —-DC-IR
145% | 145%
£ 13s% | £ 135%
g g
[&] [&]
< 125% | o 125% 3
= c —
@ @
o o
S 15% r S 115%
= e =
[&] —— [&]
105% ;’//""» 105% /—
95% 1 1 95% 1 1 L
0 5 10 15 20 5 10 15 20

Storage day

Storage day

Storage at 60°C

Storage |n|t|al
day ACIR DCIR Capacity ACIR DCIR
20 12.8 19.0 2.563 14.3 23.6
50

Retention

after storage

2.203

Test is ongoing

19/25

Recovery

2.431

Ratio (%)
ACIR DCIR Retention Recovery
112.1 123.9 85.9 94.8
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Safety test " CONFIDENTIAL

Test item Spec. OK/NG Remark

Overcharge 20A 20V(UL) 115.6 OK
Electrical ST Bl 2L L1 3L0 82.7 oK
Abuse - (UL)
Short circuit
80mQ at 60°C
(UL) L1 3L0 102.4 OK
Impact UL L1 5L0 22.6 OK
Mechanical
Abuse
Crush UL L1 5L0 23.9 OK
Thermal 130°C
AlEE Hot oven (UL) L1 5L1 135.4 OK
y

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

Overcharge

Voltage(V)/ Current(A)

20A 20V Overcharge

Model: INR18650-25R , 1CmA=2500mA

Charge: After full-discharge, 20A 20V overcharge

30.0

25.0

20.0
15.0
10.0

5.0 .

0.0

15

Time(min)

20

25

30

140

1 120

1 100

1 80

1 60

40

1 20

Cell Surface Temperature(C)

PROPRIETARY AND
CONFIDENTIAL

CID open time

L1/0K
L1/OK
L1/0K

Avg.

21/25

9.10
9.08
9.12
9.10

111.3
109.1
115.6
112.0
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Safety test _ Short circuit (80mQ) " CONFIDENTIAL

= 80mQ at 23°C = 80mQ at 60°C

25R 80mQ External Short Circuit at 23°C 25R 80mQ External Short Circuit at 60°C
5.0 120 5.0 120
E 4 100
40 100 40 /I\\
A\
N\
_ /‘\ 180 5 R \K/ \\\\ 180 5
=30 o =30 O, e
o < P N £
g \ {60 I g \\ S— 0 F
3 2 3 /:f g
20 g = 20 | £
/ \ o " / |\ lo ¥
1.0 1.0 H
L | ’\\ I
0.0 0.3 0.6 0.9 1.2 1.5 0.0 0.5 1.0 1.5 2.0 25
Time (Hr.) Time (Hr.)

L0/ OK 68.4 L0/ OK 97.2

2 L0/ OK 82.7 2 L0/ OK 102.4

3 L0/ OK 82.6 3 L0/ OK 79.5
Avg. 77.9 Avg. 92.0
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Safety test _ Hot oven(130°C)
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45

4.0

3.5

3.0

25

Voltage(V)

20

15

1.0

0.5

0.0

Ambient Temperature : 130°C

Hotovenat 130T

TestMethode : After 4.25V charge, 130°C hot oven

270

1 240

1 210

1 180

1 150

1 120

1 90

1 60

1 30

30

40 50 60
Time(min)

70

80

90

Temperature(7T)

1

a b~

Avg.

L1/0K
L1/0K
L1/0K
L1/0OK
L1/0OK

23/25

134.8
135.4
134.0
135.2
134.6
134.8
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Safety test

Impact & Crush

= Crush

PROPRIETARY AND
CONFIDENTIAL

LO/OK
LO/OK
LO/OK
LO/OK
LO/OK

22.5
22.4
22.2
21.9
22.6
22.3

24/25

LO/OK
LO/OK
LO/OK
LO/OK
LO/OK

22.7
22.9
22.7
22.5
23.9
22.9
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- Thank you -

Wi vug

““SAMSUNG SDI
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