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1. Preface Bi &

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

FARERLE T B REIRAE (fRL) FIRAB AP IS S F RSB ARER, MREREE
B
2. Description %88
2.1 Product 7% f: Lithium-ion Rechargeable cell 48 B 7 7] 75 4 185

2.2 Model (Type) HLEES: INR18650-2200A

3. Specification F7if

E Specification 7t

. Cj i ik 200mAh 0.2Csrate, 3.0V cut-off
aR {4 2180mAh
3.2 Internal Impedanc
P <60mQ AC ({FPTC)
3.3 Nominal Voltage
i B R 37V From 4.20V to 2.75V
3.4 Charging Current (Std.)
PR HE 7S HB R 0.2Cs 440mA 0~ 45°C
3.5 Discharge Current (Std.)
PRAETE B 0.2Cs 440mA 0~ 45°C
3.6 Charging Current (Std.)
g 0.5C 1100mA 20~ 45°C
BORFE L LR :
3.7Discharge Current (Std.) 1.0Cs 2500mA 20~ 45°C
B K TR, LA £ . )
3.8Maximum Instantaneous Discharge 2 A400mA 20~ 45°C
Current (Std.) R g
BB
3.9 Charging Voltage
4.20+0. 05V
7e R
4.0 End-of-charge Current
: 0.02C 44 mA At CV mode
FEH Ik R ’
4.1 Discharge Cut-off Voltage 3.0V
B LR '
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4.2 Operating Temperature Charge: 0to 45°C
TIEEE Discharge: -10 to 60°C
4.3 weight e e
W S g
i e
4.4StorageTemperature Imonth: -5~45C
[ =N 6month: 0~45°C

4, Dimensions 3~}

For details,please refer to annex A.

X T ER AR TEA TR, HS R A,

5. Construction HiitH45H)

FRRED ——

| e ESRCEARE L Top Cap (postive Yammsal

TEELCamode Tab
PR Top tnator
A cell is made of cathode,anode,separator,can
bl agal o e
Can (Negatve and header.
e MASEER, fiik, W, SR ER A .
FCanoge
SR Bannge Ty
AR
Bratom esukstioy

6. Test Conditions i %% {4
6.1 Standard Test Conditions #7 Ml 2% 14

Unless otherwise specified, all tests stated in this Product Specification are conducted at temperature
23°C+2°C and humidity 65%+20% RH.

ERFEHESR, AU B L= R R G IR EE: 23°C+2°C, B : 65%+20% RH.
6.2 Standard Charge Method #7 M 75 i il 2

The "Standard Charge" means charging the Cell at a constant current of 0.2CsA until the voltage is
420V, then charged at a constant voltage of 4.20V until its current is 0.01CsA.

PR T LRI AR GR 923 C2 C IR AT, e LUERE M0, 2CATR - E4.20V, FLL4.20V I
1B E 78 B 2 BT 90.01CsA

6.3 Quick Charge Method 33 75 641 X

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

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 4/11/2018
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then charged at a constant voltage of 4.20V until its current is 0.01CsA.
“HRIE 78 B AE R BER BT 923 C2 CRIK AT, e DME & HB0.5CATE L E4.20V, FELI4.20VHY
fEE7R A E HITN0.01CA .

7. Electrical Characteristics

Lk fE

BRI

A cell is charged in accordance with 6.2,and then stored in an

7.1 Discharge ambient temperature of 23°C+2"Cfor 0.5h~ 1h, finally . L
Performance discharged to cut-off voltage at a constant current of 0.2CsA. BieGislnrging tunv.j: "
02CA) | BRHCEISEIE, IR N23 022 Ol g | 1Ot oSS than 294min.
0.2CA Jitdtete | B0.5h~1h, TS LL0.2CsA B 3£ 1k % . T8 B (8] AN F-294min.
A cell is charged in accordance with 6.2and
stored in an ambient temperature of 55°C+2°C for R T—
) 2h, then discharged to cut-off voltage at a constant
7.2High not less than 5h;
| T current of 0.2CsA. 1. FRE I TRET5he
— R Z6 2 E T A G, W RISNSS C2 C iR A
2 b iEE2h, RELL02C AR B ELR LRE.
A cell is charged in accordance with 6.2, and
stored in an ambient temperature of -10°C+2°C for
23 Lot 4h, then discharged to cut-off voltage at a 1.the discharging time is
Tejsaatie constant current of 0.2CsA. ‘ ‘not less:. than 3h;
I %ﬁgs.zﬂﬁ;ﬁﬁazﬁﬁﬁ,4@5\@3;&)\40"&2@9@1&1&%&' I TECEE AN [A) AN T 3h:
B b A iR, AJELA02CARB R BEL LB E.
A cell is charged in accordance with 6.2, ,and
stored in an ambient temperature of 23°C+2°C for
7.4Charge(Capacit | 28d,then discharged to cut-off voltage at a constant Retention:85% CsAh
y) current of 0.2 CsA. BHERFFE: 85% CsAh;
Retention HIR62ME R RE, EMEEE A23C+2°C %14
R RFFRES | T, HHEEHE28K, HL0.2CABRMMBELIEHEE;
at temperature 23 ‘C+2°C the Cell at a constant current of
0.5C5A until the voltage is 4.20V, and stored for 10min, then
7.5Cycle Life discharged to cut-off voltage, after that, stored 10min prior to | capacity retention=80%
IR next charge-discharge cycle.The cell shall be continuously BERRFFE =280%

charged and discharged for 300 times.

FEFRBEIR AL 23 C£2 C A4 T, AN0.5CATE L 4.2V, T
JEHRE 10min, A5 LLOS CAHRIB R & ILHEE, MBE
®JE, #@E10minh, F#T T —RFRBIEI, ELHT
FETHEBAEFR3001K -
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8. Environment Characteristic

P RE

 TestMethod
WRTE

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 loct/min between 10 and 55 herts,and repeat
vibration for 30min.The cell is to be tested in three mutually

1.no scratch, no fume,

no explosion;

8.1 Vibration | perpendicular directions): 2. The open circuit voltage
Test frequency:10Hz~30Hz amplitude: 0.38mm of no less than 90% of
RSN frequency:30Hz~55Hz amplitude: 0.19mm initial voltage;
BEZ62MMERBE WG, HHEHRALRERDEH | 1SRN T B 457
B, & THEHORSENNMRIE R EIREX. | 5, WK, BHESURE:
Y\ ZEAT7 AN TT M E 10~ 55H2AB A 11 SR 3030min, 3 | 2.7F B B E A T-90%47
BUE A Loct/min; Ga K,
#RBN#: 10Hz~30Hz MUBEEETRE): 0.38mm;
fRENIZE: 30Hz~55Hz W BIEMECEAIRIE): 0.19mm;
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.
B H Bk CsA, then repeat charge & discharge at a current of 0.5CsA,the LSRR, B

cycle times should be not less than 3. B 4%6.24 5E 7o B 45 K
Ja o K ER R R R B N 1000mm A B AR Bk A BB T KR
i E#18-20mmEMAM £, AX. Y. ZIERABEGAN
AT A H HERVE 1R, HHEERELERE, HHEEL0.5CA
IR EL LR, SR8ELL0.SCA R B RTIET 7 B 3E
T B IEFR IR B BLAS D T 3K

BRAE.

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

2. FF i o R ANME T-90%4]
UEHLIE s

9. Safety Test

LA

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.
T IRARI 7 7E AT 33 i HE AR A T b PR T 0 3 B SEAT, PRI AT T B R k6 2B TR e, 4
H24hf5, FETUIT R,

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 4/11/2018
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 TestMethod
.

9.1 Impact Test
HYm S

A cell is to be placed on the impact flat. Anda ¢ 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.

HHROBETE L, FFE— ¢ 15.8mm £ 2mm #8E:
B i, $59.1kg+0.1kg 4 E610mm+25mm
EEHHET, MEsiatfo LMWL, Bty
KA .

no fire,no explosion

RIS K, NERAE

9.2 Heating Test
b

A cell is to be heated in a circulating air oven. The
temperature of the oven is to be raised at a rate of 5°C+2°C
per minute to a temperature of 130°C+2°C and remain for
30min at that temperature before the test is discontinued.

e B S R B R TR A, R BLS C+2"°C/min 13
R IR T E 130°C+2°C H{£#F30min.

no fire,no explosion

BIEAEAK, TELE

9.3 overcharge test
(3C/10V)
UL

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 10V, after that,Charge the cell up to 10V at CC of
3 CsA and last 2h at the voltage of 10V.

F e IE R e TEERE, FTWEIRES A, BE
ROV, REFTHEELS CGATHE, HEHBERIOV, B
FR0A, LHNRE TR tLi{ER2)10°CR, SRSk
.

no fire,no explosion

HUEAEE K, RLE

9.4 Short-circuit test
IR

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 8020 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.

W AT P e A I P S BT S KU o, R S B L E AR
(REEHHBFA80+20 m Q), LB h Wi iR BE AR
6, HESRE T REIIIEEEL10CH, 4RER.

no fire,no explosion, Cell
surface temperature is
less than 150 C
RIS A, RE,
S RERENT
150C

10. Shipment %

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

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 4/11/2018
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package flow chart.
AR ERIT%3.70~3.80VIFE A FE R B P SR 0%, Bt 0 7 AT ORI R A B U T i R (A0
M. WHEEERER.

5. Ites B Description i | Renark &3
1 Packing styleRE R, mﬂﬁ:ﬂwd
Outsida of the bar size
2 BERNRT 460+ 2451 i
3 Teight 58 S19. g

‘ Earton;;g;g style Scotch tape HORHHER

11. Warranty J5i & {#ilF

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.
Btz HEBRGHRFERKEEME. B2, ELHMRA, mRAEReN 5 0HEERRETEE
R FH 3 AR R B TS o B ) e, B N B AR e R BE .
> ROOFER will not be responsible for trouble occurred by handling outside of the precautions in instructions..
B A0 &) 2o} i R 22 4 R AR B = A 1 8] BB AN AR AR AR 4] B AT .
> ROOFER will not be responsible for trouble occurred by matching electric circuit,cell pack and charger.
BRAEN TN ek, I, FEes AR RO E A AT A 1 8] A AR AR AR A TR AT .
> ROOFER will be exempt from warrantee any defect cells during assembling after acceptance.

HIR A% RS AR R P AR A R A ER A B R R RERTEE 2 5.

12. Precautions and Safety Instructions %2457

Lithium-Ion 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.

U PR B 0 T 70 o8 RN T B i RS AR T BN B B 405 T A 5 P B S T 7 e RS LA BT, T R A
T4 N
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.
HRELMAE P HER B EEZ MR TRIERNA, HAERREQFMERHER,
Note 2. ROOFER will take no responsibility for any accident when the cell is used under other conditions than
those described in this Document.

VERE 2. 752U U B O R A 2 M 2 BN TR 7 A Y T B A R AR BAE AR AT

12.1 Standard cell Precaution B[ 45 i

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 4/11/2018
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a. Do not expose the cell to extreme heat or flame.

AEE RO RBERMSAE KEMFTE S,

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

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

ANEAE B AR S B AU bk

d. Do not immerse the cell in water or sea water, or get it wet..
AEN BB KEK T, B EHRE.

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

AN 03 B RS 1) IE SR

f. Do not disassemble or modify the cell.

AEFH BB B

h. Do not handle or store with metallic like necklaces, coins or hairpins, etc.
AENGGE, WEHEEREEEYHBEE—E,

i. Do not use the cell with conspicuous damage or deformation.
ASEAE B 2 B LB (145 F BT .

Jj. Do not connect cell to the plug socket or car-cigarette-plug.
AER S SHHEERE.

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

1. Do not touch a leaked cell directly.

AN A R Y E

m. Do not use for other equipment.

FERBSHTFHERS.

n. Do not use Lithium-ion cell in mixture.
AEBEE T RSESEH.

0. Do not use or leave the cell under the blazing sun (or in heated car by sunshine).
LG S B KPR L T

p- Keep cell away from children.

H SR BT LER T .

g. Do not drive a nail into the cell,strike it by hammer or tread it.
B R, HESTBRER B L .

r. Do not give cell impact or fling it.

AN e

12.2 cell Operation Instruction F3:8 1 F i) B

12.2.1. Charging 73

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

H S 78 W FE T R 90°C ~45°C

b. Charge the cell at a constant current of 0.5C until 4.20V is attained. Charge rates greater than 1C
are NOT recommended. (C : Rated Capacity of cell)
LAO.SCHIHLIRIE R 78 2420V S ICK IR WA R ER (C: FpMAE)

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 4/11/2018
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c. Maintain charge voltage at 4.20V for 3.0 hours (recommended for maximum capacity).
{EE4.20VFE B3/ (BRKEERD

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

* Do not continue to charge cell over specified time.

ANE AR R B R
12.2.2. Discharging

a. Recommended cut-off voltage to 3.0V. Recommended max discharge rate is 1C at constant current.
YR Z I EREA3.0V, B KEREEERAIC
b. For maximum performance, discharge the cell in a temperature range of —10°C to + 60°C.

AT BB AFRIMERE, BASRRBIREERNA-10C ~ +60C
12.2.3. Storage Recommendations i 7% £21%

a. Storage Temperature and Humidity 54755 FIEE

« Storage the cell at temperature of —5 ~ 45°C, low humidity and no corrosive gas atmosphere.
BGNEFERETEN-S ~45C, REEMAER MM ArERE D,

* No press on the cell

AL RS R B E A

b. Long Period Storage & #A77 %

» 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.

MR B A FREEIANA), BSRAAEERETEEN0~45C, (RBEAAE RS
B,

* No press on the cell

B E AR E S
13. Consultation #AR &1

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 kR, HRU T REH:

PRAEEEVERLE (R) FRAE

i 15.:0875-8889999

{£K.: 0875-8885555

J7ht: ZEE4E ORl 7 R PE X OR L T2 5 el g 4 Tk (el

14. Requirement for Safety Assurance %4 {RIiEZ K

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 4/11/2018
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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.

AT ZERR, WAEREZR, EETRORGRY BN R, RE TSI T W R RRLE,
HhRBHBREAFTMERER.

Ay

INR18650—2200A Bt R ~1 &

!
| —
i - . r,.I:I'_' : 1
| e
e |
|
Ly
.
. ¥
NO i H iP5 A&
I ! e R 64.90 ‘g, 'mn
2 H1 HL 2. 50_g 5 mm
3 H2 T 61.80 ‘o' mm

This spec manual is the enterprise standard of ROOFER, without authorization, any pirate or circulation is prohibited. 4/11/2018
ZHUMe A R B AR A B AL AR HE, R BB AN R R, 1448

10




Q) iR Rl HRAF

ROOFER ROOFER ENERGY TECHNOLOGY (BAOSHAN) CO., LTD

4 W1 P % 14.50°," mm

5 W B CRE PVC ) 18. 105 02’ mm

TE ke

AR . 25°C
AL CO-CV: Q. 804, 2V
1’%%, CC: 0.8C{E. V. 1 3.0%)
°
100%
80%
60%
20%
0% :

] 50 100 150 200 250 300
(LEER S SR

Tl
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