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1. Scope

This document describes the Product Specification of the Lithium-ion Polymer (LIP) rechargeable battery supplied by Shenzhen Topway

new energy Co,ltd

ERE

AEBBHR T RN FRFERERADEN T RRAYE F s mitaes.

2. Battery Dimensional Drawing (all unit in mm, not in scale)

AR~ (B : mm;Riz LB
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H ﬁEl
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W b—T—
Items Description Dimension and Spec Connect wires:
) Wire spec: UL1007 24AGW
Thickness . 9919
T 10.2mm(Max) Red wire: connect to”+
BE Black wire: connect to”-”
w Width 40.0£0.5
.0+0.
E mm Connector:
Length PH2.0-2P X [A]
H 51.5£0.5mm
i3
Wire length
L1 100.0+3.0 mm(@1.4)
3
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3. Specifications of single battery

s

No. Items Specifications
3.1
Charge voltage
7 4.2V
3.2 Overcharge protection voltage
iR 4.28V+0.025V
3.3 Nominal voltage
00 3.70V
34 Nominal capacity
w2 2500mAh @0.2C Discharge(00)
3.5 Charge current
G Standard charge: 0.2C
oo 000 o.2C
Rapid charge 0.5C
oooo0 o.5C
3.6 Charging time
7= Standard charge: 6.0-7.0 hours (Ref.)
04300 6.0-7.00 BB%)
Rapid charge  3.0-4.0 hours (Ref.)
IRZEFE : 3.0-4.0 NBE)
3.7 Max. discharge current
0000 1.0C
3.8 Discharge cut-off voltage
. 3.0V
i
3.9 Operating temperature . o o
TyEBREE Charging: 0°C ~ 45°C
% 0°C ~ 45°C
Discharging: -10°C ~ 60°C
B :  -10°C~60°C
3.10 Storage temperature
EEE Cless than 1 month0 -10°C ~ +45°
000000 -10°C ~ +45°
Cless than 3 month0 -10°C ~ +35°
000000 -10°C~+35°
Storage humidity
FEE 45% --75%RH

3.1.2 Test parameters ;{5544

Unless otherwise specified, all tests stated according to following:

FRIEBHFIREA, PREMISRMEGERMT :
Temperature R : 25+3°C

Humidity 2R : 45~75%RH

Use standard charge and standard dischargemethod 0 0 0 000000
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4.Performance Criteria

1 A2 DO D
4.1 Electrical characteristics 754 8E
NO. Items Test Method and Condition Criteria
Standard Charge Charging the cell initially with constant current at 0.2C and then with constant
4.1.1 - 8 voltage at 4.2V till charge current declines to 0.02C
e 488 0.5C0 00 B.2v, FI84.2V REEFHRIO0 <0.02C
standard discharee After the battery charging standard, with 0.2 C to terminate the current
4.1.2 B g discharge voltage of 3.0V.
’ HUEFEIE L 0.2C FIFIHRELE  3.0V.
Test condition
Charge:0.2C to 4.2V
Discharge:0.2C t03.0V
Cycle Life 80% or more of 1* cycle capacity at 0.2C discharge of Operation
4.1.3 BES i =3000
7 : 0.5CFEEI42V
1 0.2C EI3.0V
LURBRERENHREEN 80%, FITRIEREEBNES
Storage After the standard charging, store the cells under the condition as No.5.1
414 Charactergistics for 30 days, then discharging battery with 0.2C till 3.0V, which is discharged | Residual capacity >90%
o T whole capacity. 0 0 >80%
AT, ENo5.1HRETHE30X, BLL0.2CHEI.OVARENER,
415 Imngi. Lr;lt[:ee;i;nce Internal resistance measured at AC 1KHz after 50% charge <180mO
o Sth 204 Py BE EFIRT, EH AC 1KHz FTHRER - m
battery Volt As of shi t.
416 a ery:,mo age 50 jjj;émen 3.80V~4.05V
7
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4.2 Mechanical characteristics A4 14

No. Items Test Method and Condition Criteria
421 Vibration Test After standard charging, fixed the cell to vibration table and subjected | No leakage

TR to vibration cycling that the frequency is to be varied at the rate of It
1Hz per minute between 10Hz ~ 55Hz, the excursion of the vibration | No fire
is 1.6mm. The cell shall be vibrated for 30 minutes per axis of XYZ TENX
axes.

HERBIBEEEIRE L, AX Y. ZENHFEBMRY, RIE
1.6mm, R 10Hz~55Hz, &ML 1HzZ,
422 Drop Test The cell is to be dropped twice from a height of 1 meter onto No explosion, no fire,

B3z concrete ground. no leakage.
fEXRFEMMRMI0000000DCODD 20 TIRIE. TRAX,

it
4.3 Environmental specification & 35& 4 8
No. ltems Test Method and Condition Criteria
Storage 3 months of
S Ghorg edt ft‘fsnvg%ﬁ%maa? 8559@;0% Befgéeyfjgomz%gn P e | e sh :
Time Storage Ezsc ?rrlllec Olfqt}:}e ba CYC € or timies 10 record Storage Ghm.onths of

FiERE ,Jﬂlgﬁﬁaﬂﬁﬁﬁﬂ R 0 00 3.85:0.00V/S, MEEAERTMAR ';i“ej\y;jﬂ,j:@> "
, NEEE MR 61N AR, MEBHSIR AF0.50/0.2CHE3 ;fz/'\ﬁ E’\J:’@,;jfs :
R FOTRERE

4.32 | Static Humidity Discharge capacity

IR MAE After standard charge. Put the battery into a 40°C+2°C and 90- | >70%

- 95%RH chamber for 16h, then set aside 2h at room N Kabl
temperature. Observe the variation of the battery’s 0 remarkable
appearance and then discharge with 0.2C to the cut-off deformation \ smoking
voltage. . . \ leakage \ explosion
SR, BTRE40£2°C, HIER90-95% o
MIESRIE R4, B16h/E, B RE2h, BRHMEFLLI0.2CHK | REE-70%
ZF|F3.0v0 N A N=T

WA TR, TE Y.
TR
. Tested the initial status and initial capacity of battery. After standard | Discharge capacity /
4.3.3 | Discharge . : . Nominal capacity
. charge. Put the battery into a 60°C+2°Cfor 2h, discharge with 0.2C o
Characteristics *100%
. current to the cut-off voltage 3.0V, then standard charge at room
under Different
temperature. In turn put the battery into 60°C+2°C/0+2 °C/-10°C
Temperature . A)60 °C=95% ;
— = +2°Cfor 2h, discharge at 0.2C to the cut-off voltage, then test the

AEURETHY B)25°C=100% ;

Bt e final capacity of the battery, and then store it for 2h at room ) = 0
temperature. Observe the variation of the battery’s appearance. B)0°C=85% ;
NEHF RS EMFMIRD D000 00 0 00 00 60+2°CHRHETIE | )10 °C=60% ;
0002h, BLO.2CRE3.0V, REEERFRM THEE 00 ZIR60+2
°C/0+2 °C/-10+2 °CHFFEMRRIEIR M T E2h, LL0.2CNERD O
MitRE, REEEERTELNEMEE00 00 00 00 0 00
oo
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4.4 Safety Specification (cell) Z£MEgE(th)

No. Items Test Method and Condition Criteria
4.4.1 Overcharge Test After"standard discharging”, then charging the battery with No explode, No fire
i constant current as 2 times as standard max charging current TR, TEX

until battery voltage is 4.6 V, eventually, charging battery with
constant voltage for 7 hours.

4 #EM“E, B200000000046V, REEFN

4.4 2 After discharged to the cut-off voltage, the battery shall be ;okge;’sloc’%e‘ﬁ’\ji fire
%/Str discharge subjected to a short-circuit condition with a load resistance 30Q '
Wit for 7 hours
Oith3REFRERABIED 0 LLOSCHELRE, 4E30QHK  7h
443 External Short - After cells are charged on right way , discharging the battery cell | No explode, No fire
Circuiting Test directly with 100mQ resistance for one hour. TIRVE, TN
i “hOEFELUE, FIBE100 mQISEEHR ARG EEE1/
4.44 Heating Test After cells are charged by standard charging way under room No explode, No fire
= im temperature, then heated in a circulating air oven at a rate of ToIRYE, TN
5°C per minute to 130°C. At 130°C,oven is to remain for 10
minutes before test is discontinued th=E BT LG, REBRA
B|5°C/BITEIER, 1E130°CRAA0D BIFLE,
4.45 Impact Test After cells are charged by standard charging way, are impacted | No explode, No fire
Ak with their longitudinal axis parallel to the flat surface and FIRME, TN

perpendicular to the longitudinal axis of the 15.8mm diameter
bar . The weight from 610 mm high impact on the round rods
TR, BREFERLE, AER15.8mmByERIELAER, &
Yo 10mmissE T ERERE LT

4.5.Visual inspection
4
There shall be no such defect as scratch, flaw, crack, swelling and leakage, which may adversely affect commercial
value of the cell.

7~ fo EstmnERAY A1 B0 DAERY. (BR.D ,OIHR

=g

0000000000 0
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4.6. Protection Functions
RINBE
4.6.1 Electrical characteristics S 4F 4

No B/ltem 2% /Condition #%/Specification

4.6.2.1 fR*  /Detection voltage 4.28V+0.025V
*

46.2.2 v 0 O [Release voltage 4.08V+0.05V

Overcharge

4.6.2.3 {RE /Detection delay time 960ms~1400ms

4624 {#/Detection voltage 3.00V+0.05V

4.6.25 235.1 [’kRE/ Release voltage 3.00+0.10V

Over discharge

46.2.6 {RE / Detection delay time 115~173ms

46.2.7 o BURR/Over current 3.0~5.0A

46.6.0 Over discharge current BURARIE /delay time 7.2~11ms

46.2.9 E R SEEEIRIE/ Short detection delay time 320~540us

46.2.10 Short detection iR 5 4/Release Conditions WTFF /Cut off load
0oo IHERTBEH -

4.6.2.11 Normal current consumption Normal current consumption of PCM 2.0~6.0uA

46.2.12 PIBE/IR resistance PCM AR/ IR of PCM =60 mQ

4.6.2 Application Circuit E& iR R 2

|[F+
$R1
470
= — 5 {0
e $8261 v =2
104 .
VEE
= 5
8 =] =
i s2:.'12
U2
=L =
- =
e
:[?Il_'_‘—kl—
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4.6.3 PCM BOM /R R ¥#lE

No =S Epun #/part No. goon 0o rEnE
' Location Description Specification Pack type Qty Maker/Remark
F{RIC .
1 U1 Protection IC S8261ABJ-G3] SOT-23-6 1 Sieko
F MSOFET
2 U2 SMD MOSFET 8205A TSSOP-8 2 DP
F R 0
3 R1 SMD Resistance 470Q, +5% 0603 1 YAGEO
4 R2 e 2.0KQ, 5% 0603 1 YAGEO
SMD Resistance ' T
5 C1 F& 0.1uF/-20%+80% 0603 1 YAGEO
SMD Capacitance
6 PCB o, M, 30.0*3.6*0.6mm FR4 1 FR4 GREEN OIL

5. Storage 75

5.1 Long Time Storage

If the Cell is stored for a long time, the cell’s storage voltage should be 3.6~3.9V and the cell is to be stored in a condition as
Temperature : 0-28°C; Humidity: 60 + 15% RH

e

RS B31MB) BT TR Rk
17 3.60~3.95V

BEEERK: BE : 0-28°C; 2% : 60 +15% RH,

6. Period of warranty 4 %7

The period of warranty is a year from the date of shipment.The battery can be replaced due to quality problem of
battery instead of the customer’s abuse and misuse.

FREMHZ BE—F, MRBRAFHNREMAIEAABAERNE, FRRBRE.

7.0thers X v =%
No matters what this specification does not cover should be conferred between the customer and Topway.

EfRIASRRERIED MAFEEE] 00 0 0 F
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Appendix
Bt

Handling Precautions and Guideline

For LIP (Lithium-Ion Polymer) Rechargeable Batteries
REVMBFRLREEREER

Preface
This document of 'Handling Precautions and Guideline LIP Rechargeable Batteries shall be applied to the battery cells

manufactured by Topway

I
AXHRAEVMEFRLRFEREIRF ERTRIBEHERERAT LN,

Note (1):
The customer is requested to contact Topway in advance, if and when the customer needs other applications or operating
conditions than those described in this document. Additional experimentation may be required to verify performance and safety under

such conditions.
AE— :
EPEHEI A TREUFEMING | R X EMINERFJETER S, TR, BEZTRENNZ 0T

ERXHTEMHERZSMN
Note (2):
Topway will take no responsibility for any accident when the cell is used under other conditions

than those described in this Document.
oooano
FHEBEXGEUANEZE TERBMERNEMEASZER, BB,

Note (3):
Topway will inform, in a written form, the customer of improvement(s) regarding proper use and handling of the cell, if it is

deemed necessary.

AHE= :
MAEKE, FESUETASNES XERRESRBISE R,

1. Charging &

1.1 Charging current 78 37i:
Charging current should be less than maximum charge current specified in the Product Specification. Charging with higher current
than recommended value may cause damage to cell electrical, mechanical, and safety performance and could lead to heat generation

ARITR. ERBSTHEFRFTRHATRESRBITTRIER. VN SMEN, HFURIEH

or leakage.
TR ENEPENR
o

1.2 Charging voltage 7%:
Charging shall be done by voltage less than that specified in the Product Specification (4.2V/cell). Charging beyond 4.25V, which is
the absolute maximum voltage, must be strictly prohibited. The charger shall be designed to comply with this condition. It is very
dangerous that charging with higher voltage than maximum voltage may cause damage to the cell electrical, mechanical safety

performance and could lead to heat generation or leakage.
RTAFEREBHENE 4.2V/) . 4.25V DT RERIR ZERPCRMREE00 0 0 0 D0ERF 0 0E0000, fEATaEs it

BOTERRIERE. AUMRERI R SRR, ATREREEMIR.
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2. Discharging 00

2.1

Discharging current U7
The cell shall be discharged at less than the maximum discharge current specified in the Product Specification. High discharging
current may reduce the discharging capacity significantly or cause over-heat.

BAFRRBEAEBENRABR, KRREKBELTEHE.

2.2 Over-discharging i

It should be noted that the cell would be at an over-discharged state by its self-discharge characteristics in case the cell is not used
for long time. In order to prevent over-discharging, the cell shall be charged periodically U charging to 3.85V per 90 days at
25~35°CO to maintain between3.6V and 3.9V. Over-discharging may causes loss of cell performance, characteristics, or battery
functions.The charger shall be equipped with a device to prevent further discharging exceeding a cut-off voyage specified in the
Product Specification. Also the charger shall be equipped with a device to control the recharging procedures as follows:

The cell battery pack shall start with a low current (0.01C) for 15 - 30 minutes, i.e. precharge, before rapid charging starts. The
rapid charging shall be started after the OindividualUcell voltage has been reached above 3.0V within 15 - 30 minutes that can be
determined with the use of an appropriate timer for pre-charge. In case the (individual) cell voltage does not rise to 3.0V within the
pre-charge time, then the charger shall have functions to stop further charging and display the cell/pack is at abnormal state.

FEIENE, TOHEIRER, CRsAEBRSEMFEMRIR, BLRN
4, hEBRIERER 25~35°C, #90 RITE3.85V), MEIFE3.60 3.9V,

BEBUhMERE. hIIRERR, RBEERERMIEMREBETRLEENEL, A,

%EE%UB}‘JEEEJD, ST :

,ﬂzT'H& EFR2EL FEU—/NE (0.01C) T 15~304%, LUE (1) BRSARIZ.0oVILE, BT
EFE, ATE—REES. WRERTEAN, @ F) hEOBERAE 3.0V EL
EREEILET—$ET, FrRtMETIEERER,

5. Handling of Cells ‘¥ #2/£ 7 &%

Since the battery is packed in soft package, to ensure its better performance, it’s very
important to carefully handle the battery

BThETER, FENMEETRE, D/INDbTEE.

5.1 Soft Aluminum foil $&§& 344t

The soft aluminum packing foil is very easily damaged
by sharp edge parts such as Ni-tabs, pins and needles.

[ Don'’t strike battery with any sharp edge parts
[ ) Trim your nail or wear glove before taking battery
® Clean worktable to make sure no any sharp particle

EARMBZWREE, IR, X

o AR SRR 5

o EUMH, BEERNELFE;
e [00000000000000

6
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5.2 Top sealed edge
Sealing edge is very flimsy.

® Don’t bend or fold sealing edge
O3 BEHFA R EIRD .
@ iz,

5.3 Mechanical shock #| {1
(] Don’t Fall, hit, bend battery body.
° Bk, A Bift,
5.4 Short 45 1%
Short terminals of battery is strictly prohibited, it may damage battery.

EAERIEEREL, ERBURER,

Others H v =

6.1 Prohibition of dis-assembly 2x37th

1) Never disassemble the cells f£{E{a] &% T A~ FIFET

The disassembling may generate internal short circuit in the cell, which may cause gassing, firing, or other problems.




0003t T sE = BIAIEREERS) MAIESH .0 X RETO 000
2) Electrolyte is harmful 255 =

LIP battery should not have liquid from electrolyte flowing, but in case the electrolyte come into contact with the skin, or eyes,
physicians shall flush the electrolyte immediately with fresh water and medical advice is to be sought.

REMHE LAEERNAER, B —ERRHRMEMEIRIK. REIFAECHA, ZERBKREERIE,

6.2  Prohibition of dumping of cells into fire 2%t 3% A X
Never incinerate nor dispose the cells in fire. These may cause firing of the cells, which is very dangerous and is prohibited.

HEEMERT, FERLIPRRAXD, SREIR BN, 2HEEHN, Fik

6.3  Prohibition of cells immersion into liquid such as water 2545 5th 38 A& {&dh, KA,
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.

TERRERE, KK, Bk B (Rt mMBEE) .

6.4 Battery cells replacement jth f4 58
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.

Eihdith s ftEER, ATREATE,

6.5 Prohibition of use of damaged cells 2% |- {1 F§ 2 #7893t
The cells might be damaged during shipping by shock. If any abnormal features of the cells are found such as damages in a
plastic envelop of the cell, deformation of the cell package, smelling of an electrolyte, an electrolyte leakage and others, the cells
shall never be used any more.
The Cells with a smell of the electrolyte or a leakage shall be placed away from fire to avoid firing.
WERPTRRESEMR, SUEEARERE, MBEREF, ASHK, HBRRSHE, BRMRSE, BREER.
BFRRHRNE 7 EWRERBE MR RE X,
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