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1. Scope &EHTEHE

1.1 This product specification applies to the lithium ion battery of Shenzhen Topway New Energy
Co., Ltd

A7 S E A TR TS BT RE R A R A T 7~ R B F B m ot
1.2 The products are based on standards: PRC national standards GB/T 31241
A7 T E AR GBIT 31241

1.3 Please contact Topway coordination with the settlement if you have any questions.

U RA 2 i U 5 90 B AR

2. Type HE S
2.1 Battery Type Hith 5 TPW186502S1P

2.1 The products of all materials are in compliance with ROHS requirements. 7= i il ¥k )75 & ROHS 3Kk .

3. General Performance % ¥l 14: g

Item i H Specifications {£gE Remark &7+

3.01 Nominal Capacity fsff % i 2200mAh Standard Charge & Standard
3.02 Min Capacity /)% it 2100mAh Discharge / fitk /oA
3.03 Nominal Voltage FrFxH & 7.4V /
3.04 Discharge Cut-off Voltage
) i 56+0.1V /
TR AR L FL
3.05 Charge Limit Voltage

8.4V /
78 AL PR ) R

0.2C, CC-CV charge to Charge

3.06 Standard Charge Method Limit Voltage, cut-off at 0.02C 234 2°C
hriE e B 5 3K 0.2C, fEf 5 1T 72 Ho 2 72 e B 1 B B

&, LL0.02C #kit.

0.2C CC Discharge to Discharge

3.07 Standard Discharge Method
Cut-off Voltage. 23+2°C

NG GV e
g 0.2C fEI R E BB BE .
3.08 Max. Continuous Charge 0.5C 15-45°C
NO. %5 TPW18650CR2S1P
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Current 5z K78 HL LR
3.09 Max. Continuous Discharge
Current 1.0C 15-60°C
R TBUH LA
0°C~15C:
Charge Temperature: 0°C~45°C Charge Current Max. 0.2C
FRHIREE: 0°C~45C RO FE R 0.2C
Relative Humidity: 45-85%RH 156 C~457C:
3.10 Operating Temperature and MRS : 45-85%RH Charge Current Max.0.5C
Humidity Range KR HLHLAT 0.5C

AR

Discharge Temperature: -20C
~60°C

R -20°C~60°C
Relative Humidity: 45-85%RH
HIXHEE: 45-85%RH

3.11 Internal Impedance P4 BH

=120mQ

AC Impedance 1kHz
AZHTE 1kHz

3.12 Weight & &

90g

About k%]

3.13 Storage Environment 17 fif 3435

Less than 1 month

ME1AH

-10°C ~ +45°C, 90% RH Max

Less than 12 months

NF1240H

-10°C ~ +35°C, 85%RH Max

Long Time Storage K i ##fi%

The capacity for a long-time

storage shall be 60~70% range.

KIPA7 it 2 509 60%~70%
60%+20% RH

3.14 Voltage of Shipment i 7 Hi &

27.2V

4. Electrochemical Characteristic H{t224:f¢

41 At 25+3°C conditions, with discharge current of 0.2C | Capacity retention rate after300
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Cycle Life
TEAERE

till 6.0V; Again with 0.2C constant current charging cycles should be more than 85%

to 8.4V, then with constant voltage 8.4V charge until | 300 MME# )5,
the charge current drops to 0.02 C, rest 30 min, with
discharge current of 0.2C till 6.0V, rest 30 min, after
300 cycles, the capacity with 0.2C discharge current
should be=85%

£ 25+3C %M T L 0.2C HRERMEE 6.0V, B

LL0.2C HRIEFRAHEE 8.4V, RE1EE 8.4V 7T H
£ HR/NF 0.02C , #i#iE 30min , B 0.2C HR1EMR
MEZE 6.0V, ML RAE , #HE 30min , EREH

300 RJg , 0.2C HRKHABE N 285%

BREREFRA 85% U E

5. Environment Characteristic /& i&E N 4 fE

5.1

Constant
Temperature
and Humidity
Test

EE MR IATERE

After Standard Charge, the test conditions are as follows:
Temperature: 40+5°C

Relative humidity: 90~95%

Placement time: 48 hours

Take out the batteries and set the batteries aside at room
temperature for 2 hours, then discharge them to the Discharge
Cut-off Voltage at 0.2C.

PTG, MK

HJE: 40£5°C

FXHZE: 90~95%

JCE BT E]: 48 /N

B Bt 7E =R TR 2 /N, SRJE L 0.2C JC R R BRI EBE .

No explosion

No fire

No leakage
Residual capacity

2 60% Nominal
Capacity

AR ABIE. At
o BRARBEMET IR
HEN 60%

5.2
Vibration Test
PR3N

B35 AL 15 73080 AN THZ $94515)] 200Hz FiR (A1 2] 7THz. JRBHTRE
B BT, WA R B U NE R 12K, R3h 3 /b

£ 0.8mm (ff22y 1.6mm) B EIE(ENIE AT 8g FHFELN
50HZ). fREF 8g AU BN & B M K 3 200Hz.

After Standard Charge, the batteries are fixed on a vibration table

W BRSNS IR G b, R E BT IR, JE LS
S AR TR B S A G — ANy L B A 5 I Mg 70 i ke | No explosion,

WA N . THz~18Hz £ 1g MG IEE . BIRMEREE | no leakage

no fire

K AHRNE
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and subjected to sinusoidal vibration. The vibration frequency is
swept logarithmically from 7Hz to 200Hz and then back to 7Hz
within 15 mins. The vibration is carried out along 3 directions
perpendicular to each other, one of which must be perpendicular to
the plane of the positive and negative electrodes. Each direction is
repeated 12 times using the logarithmic sweep method described
above, and the vibration lasts for 3 hours. The logarithmic sweep
method is as follows: maintain a peak acceleration of 1g between
7Hz and 18Hz. Keep the amplitude at 0.8mm (displacement is
1.6mm) until the peak acceleration reaches 8g (frequency is about
50Hz). Maintain a peak acceleration of 8g until the frequency
increases to 200Hz.

6. Safety Test 224l

Test Item WX H Test Method JJiA 77 Criteria RIS b7
6.1 Heating Test Acell after standard charging, is to be put into an hot box. The | No explosion
A temperature of the oven is to be raised at a rate of 5 +2°C per | No fire

minute to a temperature of 130 +2°C and remain for 30 | Temperature<150°C

minutes.
TR E T B A CE T A A, IR LA(5£2°C)/min IR AR 2
130+2°C &z 30min.

AR AIE R

6.2 Overcharging
test

I 78I

After the battery is fully charged, use constant current constant
voltage source to continue to load the battery 8h, constant
current constant voltage source voltage is set to 2 times the
nominal voltage, the current is set to 2.0C external current

L Fe e, FERIE U Sk 4y Bt 2k 8h,  fEJUIE K IR
HURBOE N 2 fEFr R, HRLBEE Jy 2.0C HISME I

Criteria: No fire, No

explosion

PR AR, ANERKE

6.3 Over discharge
test

U SlLR%Y

The batteries are discharged according to the Standard
Discharge requirements, and discharged for 24 hours with an
external 30Q) load.

FARHER R A 2R B AR L R S, A% 30Q 5 B
24 /BT ..

Criteria: No fire, No

explosion

PR AR, ANERKE

6.4 Short-circuit

Acell after standard charging, is to be short-circuited by

No explosion

Test connecting the positive and negative terminals of the cell with a | No fire
NO. %5 TPW18650CR2S1P
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45 3% circuit load having a resistance load of 80 £20mQ. When the | iz k. R

cell temperature falls 20% lower than the peak or last 24h, stop
testing.

PR LS, 8 A BE Y 80+20mQI 5 4R A % 1 b, 4 LS
T B B LI B AR L) 20% B3 82K % 24 /I, S50 .

7. Testing Conditions JUiR 2%

Unless otherwise specified, all tests stated in this product specifications
Should be conducted under the following atmosphere conditions:
BRAR S A RE, AR b & 006 S A AR AR A R AT
Temperature:21°C ~25C

BE: 21°C~25C

Relative humidity:45 % ~75%

FHRHESE: 45%~T75%

Atmospheric pressure: 86kpa~106kpa

KAET): 86kPa~106kPa

8. CAUTIONS IN USE {f %%
8.1 To ensure proper use of the battery please read the manual carefully before using it.
DN TS R 22 A PR A8 P R A A L A P L SR PR SR 4 5

= Do not expose to, dispose of the battery in fire.
AN REAE FL It BRI ER A K

= Do not put the battery in a charger or equipment with wrong terminals connected.
R 78 LIS AN BE AT IE SRR 3

» Avoid short-circuiting battery
T B RS FEL Tt

» Avoid excessive physical shock or vibration.

8o 1 7 B R S AN F
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» Do not disassemble or deform the battery.

AN A BT HL I AR T
= Do not immerse in water.

ANBERE IR A K

» Do not use the battery mixed with other manufacturer, type, or model.

AR EAR] R, KA, 5K bR

= Keep out of the reach of children.
A b /N ik F
8.2 Charge and discharge 7 il Hi

= Battery must be charged in appropriate charger.

HELH A JIAE B IE R 25 T 78

= Never use a modified or damaged charger.

GRANRE R (1 78 L 2R 4 F T TE H

» Do not leave battery in charger over 24 hours.

LI RFELTE LA RERETS 24h
8.3 Storage "7

= Store the battery in a cool, dry and well-ventilated area.

FEL AR 8 £ 0 LT PR A 85 R
8.4 Disposal 43

» Regulations vary from country to country; Battery should be handled in accordance with local

regulations.

AR E ZAERIAN ], A ER AR 4 2 b 7R
9. Battery Operation Instruction it /E 1 B

9.1 Charging & H

9.1.1 Charging current: The maximum charging current specified in the specification must not be exceeded
FEEE YR AN BRI R TR E B BROR Y 7S L LR

9.1.2 Charging voltage: The maximum limit voltage specified in the specification must not be exceeded

NO. %5 TPW18650CR2S1P
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FEE R AN BRI AR AR E 0 e s PR A R

9.1.3 Charge temperature: Battery charging temperature must be in accordance with the temperature range
in the specification
FORRIREE: R 7 LR A0 24 BRI S 0 U Y B AT

9.1.4 The battery must be charged at constant current and then at constant voltage. If the positive and
negative

terminals are reversed, the battery will be damaged and there is a risk of explosion.
Vi3 (Z B WS (EVA W TN e Sl L od T 210 s V< N B2 NS T SR & T T s A B N R A e D e/S (e e v
9.2. Discharging X H
9.2.1 Discharging current: The battery discharge current must not exceed the maximum discharge current

specified in the specification. Excessive current discharge will cause the battery to heat up and decay in
capacity.

JECEE B UAT: PSR PRI AN B R IR S R R R UL, T DR R R 2 L e b R TR A B R DAL
9.2.2 Discharge temperature: Battery discharge temperature must be in accordance with the temperature
range in the specification
TRCER IR FL UL TS0 P T PR A0 25 U 8 )l P S TR R AT
9.2.3 Over-discharges: Short-term overcharging and discharging do not affect the use of the battery, but

prolonged over-discharging will cause the battery to fail and lose energy, making it permanently
unusable.

TR s R ] 0 3o S A B e R ) A P, LR I ] B T R S i B R D R SR R RERTE R, U
HLHL K APEAS BE A
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9.2.4 Storing batteries " 77 i

The batteries must be stored within the environmental range specified in the specification. If the
batteries are stored for more than 3 months, it is required to perform 1-3 cycles to activate the chemical
substances inside the batteries. Otherwise, the chemical substances inside the batteries will gradually
become stagnant, resulting in a decrease in capacity and a shortened service life. Over-discharging of
the batteries may cause leakage and swelling. Additionally, due to self-discharge, batteries that are not
used or activated for a long time may not be able to recharge and be used again once their energy is
depleted.

FL D B A AE AR SRS A BB R N, I SRR AE R =N, R g At i 1-3 (RO, DABOS
FLIHL P A S5, 75 D L PR S R ST i S 0 B ) PR AT A P 7 i R i A PR L T8 RT
PRI SRS . I AERRAE, IR At ANGE, — B BRI, bRl REE L e IR
B -

10. Period of Warranty {5/ #A

The warranty period of the battery is one year from the date of shipment. If it is proven that the defect was
formed during the manufacturing process and is not due to abuse or misuse by the user, we are responsible for
returning the battery or negotiating an alternative solution with the customer.

R ) DR ST AN Y B 22 H S Dy — 4 o Gn SRAIE B H b A s 4 2 A 13 e R PR BRI T AN v P i R AR
G RK, AN MR e S % R e T E.

11. Other Chemical Reaction HEHE M

As batteries utilize chemical reactions, their performance can deteriorate over time even when stored unused
for long periods of time. If various conditions of use, such as charging, discharging and ambient temperatures are
not maintained within the specified range, the expected life of the battery may be shortened or the equipment
using the battery may be damaged by electrolyte leakage. If a battery fails to hold a charge for an extended period
of time, even when properly charged, this may indicate that it is time to replace the battery.

TR A s SO, RIE A2 AN, A A E BB AR S Bl N 8] B HERS MTARAL o dn SR % b 261
UNFE R L T ARSI B A PR RRAE L E HOVE BB Y, TR R TG i T RE e i, B o8 P Rt ) s 28 T R
JRMERR AR . WR— S AR — B (o] A A BE DR FF 78 RS, RIMERAE IR TS IS OL T, IX AT RER W2 I
e S it 1

12. Note: &%

Any other items which are not covered in this specification shall be agreed by both parties.

At 5 R B 5 2 TN XU M R A€
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13: PCM Characteristic fF3# 14 fs

i wo ot 7 R R oy
R/AME| HBEME | FAAE

Tk 78 FEAS I VDETI B AR RO R | 4.245 | 4.280 | 4.300 v
TR i #w e keizERs | tVDETI AR AR DA | 800 1000 1200 ms

3 75 Hh AR I VReLT | SHERPIIRAL | 4.045 | 4.075 | 4.105 | V

S R e VDET2 HARPARIRN | 2.8 | 2.9 3.0 v
AR

I A EE T N AT AR B (1] tVDpET2 BEEARP AR | 76.8 96.0 115.2 ms

S e AR I VReL: | SERPHIMK | 2.90 | 3.00 | 310 |V
ITRARY T E TR AN H VDET3 AR AR [ 0.140| 0.150 | 0.185 | V

T HURR YR Ipp HE AR | 6.0 5.0 13.0 A

R FE SR o ] tVpET3 AR ARIRAX | 9.6 12. 0 14.4 | ms

F$ & 1: PCM Working Principle 474k T/E F 3 &
@ﬂr‘\:i Ve 4 s
e == 3 w=
'M"sﬁs DouT Cc;lJr
T T
R4
®
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PCM BOM LIST {F4 R 7o it 4
rj T T TTHB R T HEER e B/ 5%
—5‘
1 U1l IC HY2120-CB SOT-23-6 1 /
2 U2 MOSFET 8205A TSSOP-8 2 /
3 R1. R2 Nz SMD 330Q+5% 0603 2 /
4 R3 Nz SMD 2KQ+5% 0603 1 /
5 Cl. C2 HA SMD 0. 1uF£20% 0603 2 /
6 R4. N1z SMD 10K+1% 0603 1 /
C3 ZERA / / EE /
NO. & TPW18650CR2S1P
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Bt 2: Battery Drawing Hi i /&

The picture is not drawn precisely to the actual scale. Unit: mm

B RIGSEBREL B RS #2201 Bz 220K

UL3239 24% 4P+

UL3239 24% & P-—

30/5+/=5mm

maxb/mm

Mo x 38.0mm

max20.0mm

BOM (Bill of materials) B #kHE &
NO. Material Name Specification Qty Remark
T AR AR M= #HE
1 Cell Hits 18650/2200mAh/3. 7V 2 RoHS
) Protection B‘oard (PCM) 18650 2S1P Dedicated 1 ROHS
TRAR 18650 2S1PE R
Red Wire £1£k UL3239-24# P+ 1 RoHS
3 Wires 5|4k Black Wire HAZk UL3239-24# P- 1 RoHS
/
4 Connector Jij 1 PH-2.0fJn) B, 4L 1 RoHS
NO. %5 TPW18650CR2S1P
DATE H#H 2023/9/18 Version hi ] A/0
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