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1. Preface il

This Product Specification describes the technique requirements,test procedure and precaution notes of

prismatic type Lithium-ion Rechargeable cell to be supplied to customer by Roofer Energy Technology
(BAOSHAN) CO., LTD

AFRHERLE T iR AR (RUD FHRAE A HEE FROGHEARER, WG ELE
EEIL
2. Description 5
2.1 Product 7 #: Lithium-ion Rechargeable cell 4 &1 1] 75 4 1.5

2.2 Model (Type) HAS: INR18650-2000A

3. Specification ik

3.1 Normal Capacity

WHEE 2000mAh 0.2Cs rate,  2.75V cut-off
3.2 Minimum Capacity
BN R 1950mAh 0.2Cs rate, 2.75V cut-off
3.3 Internal Impedanc
P B <60mQ AC (FPTC)
3.4 Nominal Voltage
FisE R 3.7V From 4.20V to 2.75V
3.5 Charging Current (Std.)
7 HL L (PR AE) 0.2Cs 400mA 0~ 45°C
3.6 Discharge Current (Std.)
JRCE L (R ) 0.2Cs 400mA -10~60°C
3.7 Charging Current (Std.)
: 0.5Cs 1000mA 0~ 45°C
75 HL L (R R)
3.8 Discharge Current (Std.)
: 1.0C 2000mA -10~ 60°C
B GLRTE N ‘
3.9 Maxi Instant Disch
aximum Instantaneous Discharge 2.0Cs A000mA -10~60°C
Current (Std.)
W% 1) 3¢ e e YA (A K)
4.0 Charging Voltage
= 4.20+0.05V
FHHE
4.1 End-of-charge Current
0.02Cs 40mA At CV mode

7oL 2 1k W

—— —— —— M e
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4.2 Discharge Cut-off Voltage

y 2.75V£0.05V
il 28 1L L
4.3 0.5C discharge capacity (Std)
0.5CH 25 =
4.4 1.0C discharge capacity
=95%

1LOCTH L 75 it

4.5 Operating Temperature

Charge: 0t0 45°C

TeE Discharge: -10 to 60°C
4.6 weight S——

E4 8
4.7Storage Temperature Imonth: -5~45C

fagedi-Y; s

6month: 0~45°C

4. Dimensions JU+}

For details,please refer to annex A.

X F B A M, ESHEA

5. Construction HLiZ5 1)

eEmAEIRCn

WIRCE BN )iTop Cap (posiive Terminal)

PIRE Top insuator

R @R Ses

Can (Nagatve
Teemingi)

R/anade

ERCathode

DEHER /AN Tad

e
Bottom insaiator

6. Test Conditions XK1

6.1 Standard Test Conditions #FREMIR &4

A cell is made of cathode,anode,separator,can

and header.

RS ER, Fbk, BB, oA,

Unless otherwise specified, all tests stated in this Product Specification are conducted at temperature

23°C+2°C and humidity 65%+20% RH.

ERHERESR, R LR R A N 23°C+2°C, B 65%+20% RH.

6.2 Standard Charge Method bR 7c i il 2

This spec manual is the enterprise standard of ROOFER. without authorization, any pirate or circulation is prohibited. 5/7/2018
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The "Standard Charge" means charging the Cell at a constant current of 0.2CsA until the voltage is

4.20V,

then charged at a constant voltage of 4.20V until its current is 0.02CsA.

kit 75 I ZE PR B 5 B 23 C+2°C IR R, SeLMEE Bfi0.2CsA R L E4.20V, FHEL4.20VEH
18 78 8 & B i 0N0.02CsA .

6.3 Quick Charge Method i 7 B i 3

The "Quick Charge" means charging the Cell at a constant current of 0.5CsA until the voltage is 4.20V,

then charged at a constant voltage of 4.20V until its current is 0.02CsA.
“hud 70 B B FE IR EEEE M23 CH2 C AT, A LMERE BIT0.5CATE L E4.20V, FEA4.20V(
16 78 #1 % BL N 0.02C5A

7. Electrical Characteristics

HL 1 fiE

7.1 Discharge
Performance
(0.2CsA)
02CA MHYERE

A cell is charged in accordance with 6.2,and then stored in an
ambient temperature of 23°'C+2"Cfor 0.5h~1h, finally
discharged to cut-off voltage at a constant current of 0.2CsA.
HAS %628 R HE, (EFEERE 23 Cx2 CRIZKAMF T il
E0.5h~1h, )G LA0.2CsARRH B ZR IEdBE.

the discharging time is
not less than 294min.

Jis e A fal A% F294min.

A cell is charged in accordance with 6.2and
stored in an ambient temperature of 55°C+2°C for
2h, then discharged to cut-off voltage at a constant

1.the discharging time is

7.2High current of 0.2CsA. not les§ than 5h:
TOPEBE | gy g 2 ARSI, HABTHASS 2 CH A b BRI b
» it idzh, SRJELL0.2CsA B E & IR ABE,
& i g
A cell is charged in accordance with 6.2, and
stored in an ambient temperature of -10°C+2C for
73 Low 4h, then discharged to cut-off voltage at a 1.the discharging time is
Tempossture constant current of 0.2CsA. - not Ies§ than 3h;
- MG 16 200 FE B U, B AN -10°C2°C ({ERIEA | 1 BCBES A AMET3h:
I dfER4h, RELI02CABRMBEL LR,
i Ee
A cell is charged in accordance with 6.2, .and
stored in an ambient temperature of 23°C+2C for
7.4Charge(Capacit | 28d,then discharged to cut-off voltage at a constant Remainder capacity =
y) current of 0.2 CsA. Normal Capacity*75%
Retention M6 20 RIS T, FEF IR B A23 CL2C A Mt CsAh
WS | T, EaEEsR, FU02CABTRMBEL LR R B EE
*75% CsAh:

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 5/7/2018
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7.5Cycle Life
T i

at temperature 23 ‘C+2°C,the Cell at a constant current of
0.5CSA until the voltage is 4.20V, and stored for 10min, then
discharged to cut-off voltage, after that, stored 10min prior to
next charge-discharge cycle.The cell shall be continuously
charged and discharged for 300 times.

TEH B 423 C2'C &M T, B50.5CATHEL2V, i
JEfi8 ¥ 10min, #RJ5 LL0.5 CARRKBEL LR, L%
HJa, fE10min, BT T —KFTHEBERHEA,
EELEHAT 7B IEFR 300K .

Remainder capacity =
Normal Capacity*80%
CsAh
FlRERZRER

*80% CsAh;

8. Environment Characteristic 3 1fk

8.1 Vibration
, Test
ezh i

A cell is charged in accordance with 6.2,then installed onto the
vibration desk with clamps. Equipment parameters of leakage

frequency and amplitude are as follows(the frequency is to be
varied at the rate of 1oct/min between 10 and 55 herts,and repeat
vibration for 30min.The cell is to be tested in three mutually
perpendicular directions):

frequency: 10Hz~30Hz amplitude: 0.38mm
frequency:30Hz~55Hz amplitude: 0.19mm
G620 ME BB ARG, HHEUHRAREERSGH
B L, 1% THEAIRsDR AT S ARG L LR iR & X,
Y. ZEA T AN 18 L 10~ S5SHZ{E R 1 4% 5)30min, 1
$E %R A 1 oct/min;

BN 10Hz~30Hz (IBIBECESRIR): 0.38mm:

R H#: 30Hz~55Hz A BIBEHEERIE): 0.19mm:

l.no scratch, no fume,
no explosion;

2. The open circuit voltage
of no less than 90% of
initial voltage;

1 H S S AL R G B S 45
f5, W, HIEEURE,
2.7 Bt BB E MK T90%4
Uh I ;

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 2/27/2019
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A cell is charged in accordance with 6.2, then dropped from a
height of 1000mm to a wooden board(18-20mm thick) which is
placed on the concrete ground.Cells shall be dropped in each of
three mutually perpendicular directions.Total drop times are 1.no leakage,no fume, no

8.2 Drop test | 6.After that, the cell is discharged to cut-off voltage at CC of 0.5 | explosion.

H H % CsA, then repeat charge & discharge at a current of 0.5CsA the LS AR, BB
cycle times should be not less than 3. F #4625 5E 78 B4 3 BIE.
fG, A HERE S R 1000mm YA B B Bk B E T-/KIE | 2. The open circuit voltage
Hi T _E#18-20mm B RIAM L, MX. Y. ZIEFJTFE(SA4TT | of no less than 90% of
FNEEA A E R ETE IR, HHBESRGE, HaELL0.5CA | initial voltage;
AR ELIEHRE, R/EL0.5CA R BT TR R IERR, | 2 FF B B E MK T 90%4]
FE R B AE IR IR BB A D T3 2K GhEL LR

9. Safety Test &4 WlliA

All below tests are carried out on the equipments with foreced ventilation and explosion-proof device. Before

test.all cells are charged in accordance with 6.2, and stored 24h prior to testing.

Tk R R 7E A SR HE IR A e B RS e B AT, TE R AT BT A R SRR 6 2R E T, I

§24h;§_:_ AT LU

9.1 Impact Test
Eyap

A cell is to be placed on the impact flat. And a ¢ 15.8mm
+2mm steel columns placed in the battery center, A 9.1kg
+0.1kg weight is to be dropped from a height of 610mm *
25mm, Drop onto the steel columns over the center battery,
the distortion is allowed.

HRtErkE & £, 3 —A ¢ 15.8mm +2mm i) HIAE
B F G, #%9.1kg+0.1kg H 4 £1610mm +25mm &

EASBET, #Esdando ETHREL, BERE

REZK .

no fire,no explosion

AT K, AR

9.2 Heating Test
ot

A cell is to be heated in a circulating air oven. The
temperature of the oven is to be raised at a rate of SC+2°C
per minute to a temperature of 130°C+2°C and remain for
30min at that temperature before the test is discontinued.

B o E B AR TR AR, IR BELLS C2°C/min )i
i F R T E130°C+2°C FH IR FF30min.

no fire,no explosion

AR, FERE

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 5/7/2018
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9.3 overcharge test
(3C/4.6V)
7

A cell is to be subjected to CC/CV power by connecting its
positive & negative terminal, then set the current as 3C.A,the
voltage as 4.6V after that,Charge the cell up to 4.6V at CC of
3CsA and last 2h at the voltage of 4.6V.

¥ oS E e FAEE B, W RIRECA, BEN
4.6V, REXHELI3CATH, EFIHREN46V, Bl
IE0A, R T RREI LIS {EL10CR, 4RLR.

no fire.no explosion

MASTAEA, AL

9.4 Short-circuit test
F g

A Cell is to be short-circuited by connecting the positive and
negative terminals of the cell with copper wire having a
maximum resistance load of 80+20 m Q .Monitor its
temperature while testing, the cell is to be discharged until
the cell case temperature has returned to be 10°C less then
peak temperature.

¥ e e (B e B T8 U R, AR B 3L IE Ak
(LR B FEFH80+20 m Q), SLHRILAR b Ml iR 2R
1, METRE TR EERY10CH, SREK.

no fire,no explosion, Cell

surface temperature is
less than 150 C
MK, AR,
S RE WA DT
150°C

9.5 Squeeze test
s W

In the environment temperature of 23 C + 2 'C, humidity <
75% RH environment, Cylindrical battery longitudinal
parallel to the two plates placed in two planes, perpendicular
to the direction of extrusion plate, the two plates between the
application of 13.0KN + 0.78KN squeezing force. Once the
pressure reaches the maximum value to stop the squeeze
experiment, the battery can not be external short circuit
during the experiment.

FEABERIE N23C+2°C, EEESTS%RHMMAE T, (EFH
B bR SE AT, BETHFEA, EE5 TRERDT
FIEATHE, PFARIRIHE DN 13.0KN £ 0.78KNAIH [E /1«
— B[ 73 B KA BP A] 5 1R B R S0, SeBid AR R itk
ANGE R A A R R o

no fire,no explosion

AR K, AERE

10. Shipment 5%

The Cell shall be shipped in voltage range of 3.70 ~ 3.80 V or in accordance with customers' requirement.

The remaining capacity before charging shall be changed depending on the storage time and conditions. Attach

package flow chart.

B LS HE3.70~3.80V (K9 78 B B R BRZE P EEOR 1 B, WS L T 7 R I AR A A B OR T A ) A

%At MR ARERER.

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 5/7/2018
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K. ! Iter % Description Wi Renark i l

1 |Packirg styleBEAT Cuto’r"i;ﬁ%iﬂlrd

Outside of tae box size | ot
aEaRt | 4im 24Tl

3 Feight $% £19. 7z

4 Cancné;lgnﬁs style Scotch tzpe BEHERE |

11. Warranty /5 & {RiE

The Warranty period of cell is made according to business contract,,However, even though the problem
occurs within this period, ROOFER won’t replace a new cell for free as long as the problem is not due to
the failure of ROOFER manufacturing process or is due to customer’s abuse or misuse.
B e R RS AR IR R A T e . (B, 7EREIRR, R IERE4E A =) IR 5 B if 2% 7
MR A R B B, R AR ARIE R E R,
> ROOFER will not be responsible for trouble occurred by handling outside of the precautions in instructions..
B e B b 2 4 4 < M A B A Y el BRAS AR 4B AT A R AL
> ROOFER will not be responsible for trouble occurred by matching electric circuit,cell pack and charger.
BRAEAT R S, dits, oA aR AT A F T A A e AR SR A A BT
> ROOFER will be exempt from warrantee any defect cells during assembling after acceptance.
B 2 P TE S LR AR e e A S R U ASTE B 4 24 BB RAE A TE 51 -
> This product is mainly used in mobile power supply (single or multiple parallel power supply).
Ape G EEMNA THEEE (RRRE R .

12. Precautions and Safety Instructions %4> 1l

Lithium-lon rechargeable batteries subject to abusive conditions can cause damage to the cell and/or
personal injury. Please read and observe the standard cell precautions below before using utilization.

s FF 0 T 7 R LA T il AR B A O 0 S BN S i 5 A A AR T 7S o RS LA RT, T AN L
Ty &4 M:
Note 1. The customer is required to contact ROOFER in advance, if and when the customer needs other
applications or operating conditions than those described in this document.
PR L P B TR O 2 M R TR BN A, RSB AR AR E
Note 2. ROOFER will take no responsibility for any accident when the cell is used under other conditions than
those described in this Document.

FERR 276 1% SO A BA (1 2% 2 4t R 2% LA T 2 A G TR BR e A ) AR BT ] BT AE
12.1 Standard cell Precaution HL:E PG 18 e

a. Do not expose the cell to extreme heat or flame.

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 5/7/2018
AU AR ) b bR, R G B AN AT BB ED AL 4.
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B S R TR REA KRR .

b. Do not short circuit, over-charge or over-discharge the cell.

c. Do not subject the cell to strong mechanical shocks.

A A e A S A HL R

d. Do not immerse the cell in water or sea water, or get it wet..

AEG RN KUK T, BE R R .

e. Do not reverse the polarity of the cell for any reason.

AN 4 L S A I AR

f. Do not disassemble or modify the cell.

A BB R B .

h. Do not handle or store with metallic like necklaces, coins or hairpins, etc.
AEAGHE, BHRRREERYHBEL &,

i. Do not use the cell with conspicuous damage or deformation.

AN S 2 B A AR B

j. Do not connect cell to the plug socket or car-cigarette-plug.

BN o S e

k. Do not make the direct soldering onto a cell.

PEEEFEET.

1. Do not touch a leaked cell directly.

E H R AR .

m. Do not use for other equipment.

AEBESHTHER%.

n. Do not use Lithium-ion cell in mixture.

AEGHEE THROBEER.

0. Do not use or leave the cell under the blazing sun (or in heated car by sunshine).
AN e S R T K BH Y B R 3T

p. Keep cell away from children.

S e R B T o )L A 3T

q. Do not drive a nail into the cellstrike it by hammer or tread it.

AEER, TR B A

r. Do not give cell impact or fling it.

AN o B R R

12.2 cell Operation Instruction F.U s FH i3t ¥

12.2.1. Charging 7H

a. Charge the cell in a temperature range of 0°C to +45°C.

A 78 HRLIRL B T [ B0°C ~45°C

b. Charge the cell at a constant current of 0.2C until 4.20V is attained. Charge rates greater than 1C
are NOT recommended. (C : Rated Capacity of cell)

LL02CH AL FIAE IR 76 Hh 420V T ICRI A Z A (C: B ED

* Use a constant current, constant voltage (CC/CV) lithium-ion (Li+) cell charge controller.

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 5/7/2018
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fEFEEERES TR RS
* Do not continue to charge cell over specified time.

ANEE I A AR [R] FF AL FE

12.2.2. Discharging i H#

a. Recommended cut-off voltage to 2.75V. Recommended max discharge rate is 1C at constant current.
BB & IE R 2,75V, BiE KRR RRNIC
b. For maximum performance, discharge the cell in a temperature range of 0°C to + 45°C.

AT EBEG R, BOKRBRETEHAC ~ +45C
12.2.3. Storage Recommendations fi#17&1iX

a. Storage Temperature and Humidity fiff /7 i /& fIR 1L

« Storage the cell at temperature of —5 ~ 45°C, Jow humidity and no corrosive gas atmosphere.
SRS TE R B -5 ~45°C, (RIEEMAEE bk TARRA B+

* No press on the cell

ANEE | R AR ] I )

b. Long Period Storage 177

« In case of long period storage (more than 3 months), storage the cell at temperature range of 0 ~ +45°C, low
humidity. no corrosive gas atmosphere.

R E R ARG B, AR ETE R R E N0~45°C, RIBREAIA S IR AR
Bt

* No press on the cell

AE T AZAENES
13. Consultation A&

As to the obscurity, contact the following.

ROOFER ENERGY TECHNOLOGY(BAOSHAN) CO.. LTD
Tel No.: 0875-8889999

Fax No.: 0875-8885555

Address: ROOFER Industrial Park, Baoshan industrial park , longyang City, Yunnan Province, China.

A RER, EELAT G-

BRAERETRALE (R ARAF]

115 .:0875-8889999

£ 3.: 0875-8885555

JhE: ZoRE A 5L v R B X4 L T 57 B 4 Tk

14. Requirement for Safety Assurance % 4:{RIEZIR

For the sake of safety assurance, please discuss the equipment design, its system and protection circuit
of Lithium-ion cell with Roofer in advance.And consult about the high rate current, rapid charge and

special application in the same way.

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 5/7/2018
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AT ZARR, MHERERT, BRTFEERERY QRFERA, RIERBMITE T R R A,

BB MR A TR
7y INR18650S-2000AHL 5 ] ~F &
i —_—— !
—
z.m
1! .
- w =
NO g = fid %

! i M (SRBES) 65. 1., mm
2 W HRR (FRBEE) <18.5 mm
3 H ESEE (AEREEE) 64.90 ", 'mm
4 W HE (AEHRBEE) <18.2 mm

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 5/7/2018
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