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1 BIE Preface
oL AR B 7 RE) AR F RSN R T, 15, BAREREEEET. AuEER T
EAECAZHT RETRA PR 4 5] 42 7= A A &Y TFR18650-20FE 48 B 1 HLitS
This specification describes the type and dimensions, performance, technical characteristics,
warning and attention of the lithium LI- ion cell for our company. The specification only applies
to TFR18650-20FE cell supplied by Hvvea Amperex Co., Ltd.
2 X Definition
2.1 tp#fEFE®m A : Standard charge method
1RTE 25. 0 2°CERBE R, LA 0. 5C Y R IE AL 78 FL 28 A (A FELES L JS 3. 66£0. 05V fiF, 594 JE 3. 650. 05V
L, ZFREBEFDT 0.01C B, FIEFEH Under 25+2°C, it can be charged to3. 65+0. 05V with constant
current of 0.5C, and then, charged continuously with constant voltage of 3.65240.05V until the
charged current is 0.01C.
2.2 a7 Standard discharge method
fRAE 25. 0L 2°CHRBE T, LA O.5C M RIERMAZE A HEHE 2.0 V. Under 25£2°C, it can be
discharged to the voltage of 2.0V with constant current of 0.5C.
2.3 PRFREE: Rated capacity
R7E 25. 0L 2°CHREE T, LA 0. 2C By BIRTEIR 7 B 2 S A st HLFR 3. 6520, 05V JE ¥4 AfEIE 3. 65£0.05 V
FoHL, 0.2C A ELIEHE 2. 0V R AR, LA Cap Fin, BAANEZH (nAh) . Rated capacity refers
to under 25+2°C, charge at 0.2C to end voltage 3.65+0. 05V, then discharge at 0.2C to the end
voltage 2.0V ,which is signed Cap, the unit is mAh.
3 HEME, Rt Cell type and dimensions
3.1 HESHES  Cell type
BB EE Description: [FAEME YA Cylindrical Li-ion rechargeable cell %5 Model:
[FR18650-20FE
3.2 R} cell dimensions
GRS REEmE PR (8B4 mm) . Cell physical dimensions listed in Figure 3(unit: mm).

/_'— 18. 4 Max

g

65.3 Max
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i H ITEM Y5AE  specification
FRIR AR 2000mAh
Normal capacity discharge to 2.0V with 0.2C
PRAR LI 3.2V
Normal voltage
ﬁk}’é%%ﬁ 3,65+0.05V
Max charging voltage
FSCH 2% 1| L R 9 OV
Discharge ending voltage )
FrifE 78 o LR 0.5
Standard charging current .
JoF 42 78 HL ELIA 5,56
Continue charging current '
PR R EE EL AL 0,50
Standard discharging current i
Jor 42 T F R o
Continue discharging current
B R FLR
; ; 3C
Max discharging current
S PT
WRE (A7 PTC A

Internal resistance (with out PTC)

R (A

Cell dimensions(diaphrage)

B KEE Max Height: 65.3 mm

BB Max diameter : 18.4 mm

Li8 TGN 6y
single cell Weight

= 4bg
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5 FHiARERTechnical requirements
5.1 O Cell usage conditions
Charge temperature 7EHIREE: 0~ 45 C
Discharge temperature FCHEIEE: -20 ~ 60 C

5.2 HPAIEIEE Cellexperimental environmet

Unless otherwise specified, all tests stated should be done at 25+2°C.

PrRAR ARG, BT INRAE 2522C F .

5.3 HERE Electronic performance

o | AT E P e bR HE
NO. Item

Performance standardS

ALK A5 75

Test conditions and methods

capacity *100%
A) 0.5C =100%
B) 1C =97%
C) 2C =95%
D) 3C =90%

5.3. 1 sy g

Rate discharge

AR/ PRR A E X 100%

Discharge capacity / Nominal

b ARE T W A A, FHE 15min, 20
A 0.5C, 1C. 2C\3C HHATH A ZE FRAE
2.0V, 185 =k, HH &R, B
ik B AR AEFE SR After standard charge,
rest for 15min and then discharge at 0.
0.5C, 1C 2C and 3C to discharge
cut—-offvol tage2. OV

respectively. Charge/discharge cycle
can be conducted for 3 times before
meeting the Standards.

z 3 3 TEEH 5 28 (1500 f) =80%
o Cycle Life Capacity (1500th) cycle =80%

WEBWHEREMWIRER, AT
0.5C/1C 7E¥F, 1500 ¥X Ji5 B B e ith A B 4%
IRA . Measure the initial condition and
initial capacity of the cell. Then
conduct  0.5C/1C, 1500th eyele to
measure the final condition of the
cell.
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Hightemperatue
discharging
performance

HE Capicityb0°C =95%

& v B e A B AR GEARAS, AR
HEFEHSE, £ 60+ 2°C&MF FEEME 2h,
BL 0. 2C JLFEZE 2. OV Measure the initial
condition and initial capacity of the
keep the cell for 2h in

, then discharge at 0.2C +to

cell,
60+27C
2.0V

5.3.4

{RiE M BE
LowTemperature
Performance

HE-10T=60%
Capicity-10C =60%

) B R BT R A BRI AR, AR
WA, f£-10+2 CHREREZMFETH
& 4h, LL0.2CHEZE 2. 0V Measure the
cell initial capacity and
state, after the stangard charge, keep
the cell for 4h in -10°C, then discharge
at 0.2C to 2.0V

intial

5.3.5

ARG B ORFFRE S

Normal Storage

B R BB ZATREE0%
WE KB AR EX95%
Residual capacity

= Nominal capacity *90%
Recovery capacity

= Nominal capacity *95%

WM& B YIRS FYIR AR, it
FREF )G, FFREAE 30 K, W& Bk
BARA; BLO.5C I AE 2.0V, W&
WEFE SR, 0.5C/0. 5C & itk
WEHEE. FIEHF=Z, 48— KEH
FrifE, BLIABIARAEE R,

Tested the initial condition and
initial capacity of battery. Store
for 28 days after standard charged,
tested the
battery. Then discharge at 0.5C to
the discharge cut-off voltage 2.0V,
tested the residual
battery. 0.5C /0.5C
recovery capacity of
Charge/discharge cycle
conducted for 3 times bhefore meeting
the Standards.

final condition of

capacity of
tested the
battery.
can be
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' Item srfornanes Test conditions and methods
standards
b brAEF AR S, W IR, AR
G, 1% E AR B SR RO R HR IR U R 1k
AR AERA PR | BigE X Y. ZENF RSN M THz~200Hz
1, O RS K T | TR RS 3h . After standard charge. Measure
541 S 3.2V - the cell int{al state. Equip it to the vib?ation
Vibration No leakage , No fire, | platform, adjust and prepare the test equipment
No explosion, voltage | according to following vibration frequency and
is no less thand.2V. | relevant swing, doing frequency sweeping from X,
Y, Z three directions, each from 7THz to 200Hz for
3 hours of recycling.
RSB R R & bR, AEE RS E TER
e, RS IEARS R, T RRE 3¢, BN
FERLFEIE N 4. 6V, MAARGEETL, YEGERE T
W F L g K& 10C, SRR . Standard
5 4B L FEMEEE Ak AR discharge to the ending voltage. Then place the
Overcharge test No fire,No explosion |cell in the fume cupoard, connect the positive and
negative power supply, adjust current to
3C , change to 4.6V. Observe the variation of the
cell” s temperature.Finish the test when the
cell drops tolQC
o _ LS L 0. 2C ) LB zﬁﬁ{%}?qﬁ-m%u%ﬁxz. v,
5.4.3 | Foreed discharge RSB AEREE | SRFE A 1TeA A FRIERT AL AT IR I 78 A, 2SR 70 rR B
No fire, No explosion | [B] A KT 90min. Discharge at 0.2C to 2.0V, and
then reverse charge the cell at 1 ITA for 90min
PR 2 R o 78 Fl 7 e P S o e B A
RIE A 5°C/min FHREF] 130°C, HSAEMRME
130°CHBE T 4RHF 30 404, EFRAESREFAZE 130C
130°C i B fE u Standard charge. Keep Fhe. cell
HLSAS R, AN EREE connected with a thermocouple and put it into a
5.4.4 Hot oven

gravity convection or circulating air oven.
Temperature is raised at a rate of 5 Cper minute
to a temperature of 130 ‘Cand remained for 30min
at this temperature. Observe the variation of the

cell’ s appearance.
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RIS R R e, KA AR
R BTl R o, P L I AR (R R e P
ARTF 50 BERK) , L0 AR AR, Y
SR PR I E R 10CH, SFRELEK.

Standard charge. Keep the battery into a
ventilation cabinet and short-circuit the
positive and negative terminals directly. Stop
the test when the temperature falls to 10 °C
lower than the peak value. Observe the variation
of the battery’ s appearance and temperature.

RSB R B T N, KTFRE 15
R AT B TR o — B4R O 7. Imm A
i, EEE 9. 1£0. kg A EM 610+ 25mm §7H
T LR m E R, 4R s B # bh.

Standard charge. Placed the battery in a plane,
and connected with the thermocouple. Take a
diameter of 7.9 mm steel column(9. 1kg) in the 610

mm height and middle of battery. Let it freedom

to impact the battery. Observe the variation of
the battery’ s appearance and temperature for6 h.

RS AR AE TR i T AT LSS, BUERA PR
AT HF I, TR 8% 06 2 i — 5 [ A it il
FEER S, FETES. FFAESN 13 KN, —B

After charging a cell following the standard

method, the cell shall be crushed between two flat
surfaces. The direction of the crushing force

vertical to axis of the cylinder. The crushing

Crushing force is approximately 13 KN. Once the
maximum pressure has been obtained it is to be

W Hvvea AmperexCo. LTD. Version
S K A YE | vE
B TS TR « R
) o <150°C
5.5.5 | Shortcircuit test . .
No fire, No explosion
<150°C
Pk A L
. " Rk, THE
2.9.6 Impact test . . .
No fire, No explosio
ERBAESE, BIRBUES.
charge
5 gy R Ak NBRIE
) Crush test No fire, No explosio
shall be
force is to be
released.
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6 £U3%5 M HPackage picture

(200pcs battery in a small box, 2 small boxes in a big box)
Note: According to customer requirements, the color of PVC film will be different.

7 Hi1% Shipment
FRARRZ = 3.0V Mo E R A P BRI TR, A H 0 S 7 A AT RO B A A B T A A A A
The Cell shall be shipped in voltage range of Greater than or equal to 3.0V or in accordance with
customers’ requirement.
The remaining capacity before charging shall be changed depending on the storage time and conditions.

8 JAERIE Warranty

8. L. & P ENCE| IR E) = G e BOZAE 7 D LAE H N SE RS SE, 258 B WIA B0 TR B 7158 24 48 11—
R, #ERSGBH E A G AR BTN G 28 T a8, #Eid 7 AN T H 8o i 1T OB B9 s E A 72 5
R R R E AR R IR R,

The customer shall complete the incoming material inspection within 7 working days upon receipt
of our products, and part of the projects with a long inspection cycle can be properly delayed to 1month.
The batch acceptance is determined to be non-conforming products upon our confirmation, and the
replacement shall be conducted; Our company will not accept bulk return and exchange of batterys that
have not been confirmed with incoming materials for more than 7 working days.

8.2 WA MM BMRE I A: BRAEFGHEZHE 12 ANF, 5 et s 2 £ flE i 2 4 s R
M AS 2 T P R iR I R, AA R fustiB #erite.

The guality guarantee period of our products is 12 months from the date of shipment. Great
Power guarantees to give a replacement in case of cells with defects proven due to manufacturing

process instead of the customer abuse and misuse
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9 FfERiBMER Storage and shipment requirement
I H 78 VI (8]
Item Conditions Permissible time
o , AF 1A
28 T 48 C, 0% i Yex Less than 1 month
} 8 | AN
L e 0 C™ 45 °C, 60% RH Max FTITR
Storage environment Less than 3 month
> 3
-10 ‘C~ 25°C, 60% RH Max ST 1%
Less than 1 year

In case of long period storage (more than 3 days), storage the cell at temperature range of =10 ~ +25°C, low humidity,

no corrosive gas atmosphere.

IR EACK BIAF A (I 3 N H ) SIS BAER L BN - 10~ +25°C, {RIE AR & i SR EREE
10 B GEf FH i 45 35000 B 3 B 3% Warning and attention in usage of the lithium—ion cell

10. 1 Ol %45 Warning in usage
10. 1. 1 AR B PFM A . Don’ t pull the cell optionally.
10. 1. 2 220 S E AR BIRSS, Wk, MnassssimEAE . Don

near a heat source such as fire or heater.

10. 1.3 =54 S BB\ . Don’ t connect the cell

directly.
10. 1.4 =3B EE 5 £ B —REMmeFfME. Don’ t transport and store the cell together with metal

objects

10. 1. 5 fe¥epish, POPFEERBE . Don’ t strike, throw or trample the cell,
10. 1. 6 PR EEIEEMES. Don” t solder the cell directly
10. 1.7 MEE AR ZF 5. Don” t pierce the cell with sharp object

10. 2 HEl A B EI Attention in usage
10.2.1 fEABESIE, ARAGEEM, BPHibaSER. Don
directly for avoiding short

10.2.2 BSEMHANEREMELSEME, PFILEE%EE. The cell is insulated before usage for

avoiding short.
11 FEYFHEZH ER The control requirements for hazardous substances
FRGHEFESHFERAT “HBEYFISHIRAE” B3R! This model of lithium—ion cell is in

accordance with our company’’s request of “environmental substances control standard”!

" t use and leave the cell

to an electrical outlet

* t connect the positive and negative




