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1. :&ZAH7EE Scope

A TR IR 9 B R R IR 2w AR 7 AT 78 P AR 7 r vl g e T A, 0 450 2 1 L v mE S R PR A 4

o

This document describes the product specification of lithium ion battery or module which includes cell and

protection devices supplied by Shenzhen Tcbest Battery Industry Co.,Ltd.

2. EMZHAR  Battery Constitution
K5 #FR 1 P
No. Name Model Remark
| 3EE T 18650-2600mAh*3 pes
3 piece of cell
INERY ,
, é) | Eg/m{%i;)“*}i . 1C: S-8261 (G3D)
ne piece of protection MOSFET: 8205A%2
board
L4
3 ik 2k . UL3239-22AWG 4. /& HNEELR K 110£5.0 (mm)
Connector & Wire

.EEHARSH Specification

NO Items Criteria Remarks
2.1 Typical ﬁigéag%y 7800mAh 0.2C charge and discharge for cut-off
. Minimum _Capacity 2650mAh 2
RN E —
22 R 370V
2.6 e 3000mA
27 Standarg%c!{g%l%r‘%é ?c)%rrent 1560mA
2g | M ReEe et 3000mA
’9 Disch)%;%g éc;;J‘cLoEfg: J;f_ﬁoltage 275V
510 OperatinIgée‘]Ep};rature 0~+45°C Charging 7tHL
- -10°C~+60°C Discharging i H
“C /4+45° Less than 1 month
0C/+35C INFAH

FAWK 13|
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4. R WRIFEEE Protection board principle diagram

= = (=]
Bt [|] R =
v U1
WS (1) LT ('S
L4
I5:%
P T Q1 T Y
B- (J ) (T
CE 3 —ﬁ 24 Ta™) Il{f]_ 1 PE
Q2
3 _f Ix (ki t.‘\l
A PHA T
5. RIS EBE Protection board electrical properties
54 g | CUEE spfir
Parameters Min value regée\f:f; : ! Max value Unit
o 7N B E
_ 4.25 4.30 4.35 \%
Overcharge detection voltage
HREMNBE
4.05 410 4.15 Vv
Overcharge voltage reset
1 78 AR 47 HESR B [H)
- 120 160 mS
Overcharge protection delay time
o A BB
2.9 3.0 3.1 V
Overdischarge detection voltage
SHREMEE
29 3.0 3.1 Y
Over-discharge voltage reset
o A AR HESR B[R]
- 60 80 mS
Over-discharge protection delay time
WRRF N BE
0.090 0.100 0.110 \Y
Overcurrent detection voltage
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TRARTF RN ER

Overcurrent detection current

10.0

I FRAR P HEIR B[R]

Overcurrent delay time

10

mS

BRI RN BE
Short circuit protection detection

voltage

0.72

1.30

1.75

2 8% fR 47 HEIR B H]

Short circuit protection delay time

400

600

uS

BAER

3.0

Quiescent Current(Vcc=3.5V)

5.0

MA

KB Resistance

45

mQ

@ oV

0V battery charging function

B35t 75 B I A

LI

6. R HRuHE$ PART BOM

fir=

Gy

BIFHE

BEE

i

U1

IC

S-8261

SOT-23-6

/i

u2

MOSFET

8205A

TSSOP-8

R1

SMD HifH

SMD 330Qx5%

0603

R2

SMD HifH

SMD 2.2KQ+5%

0603

R3

SMD HifH

SMD 10KQ+5% NTC

0603

C1

SMD HEZ¥

0.1u 25V

0603

PCB #i

34*10*0.8mm
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77777777777777777777777777 -
7777 -

,
UL3239-22AWG

W T
L
Item Description Dimension
i B i R~
Thickness
T . .19.0
FiL 0 4 5 . 22 T
Width
W . 56.0+1.0
HhL 2 5 o
Height
H . L 68.0+1.0
Fh Y i o
L Wire Length S£KE 110 = 5 mm

8. HERE Battery Performance

8.1 /¥ Visual Inspection
Rl AR SR TR PR IF T4 T, ARERIBLRIR. ML IS Rl BIEEARIMG.

There shall be no such defects as scratch, flaw, crack, and leakage, which may adversely affect commercial

value of the battery.

8.2 FRYEN RS Standard Testing Condition
BRAE 536 Ui W, 88 A AR A5 00 A7 DU T8 H 38 SR iR B2 25+45°C AR BE 45 % —75%RH 544 FHEAT .
Unless otherwise specified, all tests stated in this product specification are conducted at below condition:
Temperature: 25+ 5°C
Humidity: 45% —75% RH

GACELL A/S - Sletten 17 - DK 7500 Holstebro - 961 02 961
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8.3 FB{EFE Electric Performance

Performance of

Discharge: Discharge to 3.0V at 0.2C constant

Frs i H WA %A btk
No. Items Test Method and Condition Criteria
02C HF FEHLE 420V, RJREETRHEE | ST HER EA B 5.0 /N -
Pt 78 FLE 0.01C Hh{E 2582 C I R A H ;
1 Standard Charge Charge to 4.20V at constant current 0.2C, then | Constant voltage 4.2V  for
constant voltage charge to taper current 0.01C | 5 ohours in all at25+2C.
FE b 7o AR ORI R v 30 PR W B ) e
5 N HLES Sy =7650 2 %
Minimum Capacity | Measure the capacity through standard charge | =7650mAh
model and standard discharge model
(1) IR FrEr B, 300 R AE I Ja R A K T4
) (2) TR AR AR A T YU AR 80%
3 TEH . BRI 300 K. Residual capacity = 80% after
Cycle Life Charge: Standard charge model 300 cycles vs. Discharge
Discharge: Standard discharge model capacity of first cycle
Repeat the procedures below 300 cycles
W (% PCB) HUES S0% A B, 1KHz FHIAZiRt LT <100 ZKk
4 Impedance Internal resistance measured at 1KHz AC | <100mohm
impedance at 50% capacity
s CERIEENEN FI 3 I Z T 6 H =3.75 1k
Battery Voltage Measure OCV by multimeter =3. 75V
%%ﬁ%ﬁ% *i‘%%?ﬁ%*ﬁﬁ -10°C "F, E%;SO%
ﬁk%ﬁ%% ﬁJ\%UE-IO" C,OO C%D 45° C/El OOC—F 'fﬁ?.%>7o(y
I P RE R R B 0.2C T L 3.0V . REas
o 45°C ', HE=85%
6 Temperature Charge: Standard charge model

-10°C, capacity =50%
0°C, capacity = 70%

Battery current at -10° C, 0° C and 45° C ,

respectively 45°C, Capacity =85%
8.4 HLIEREMI X Mechanical Performance Testing
Frs i H A% AF S W s
No. Items Test Method and Condition Criteria
FeWE R EIIE X, Y. Z =AH R, BN
10HZ <> 55HZ AR AR E) 90min IRz 4%
10HZ~50HZ MIRIRME  CH4RIE 0.8mm) . AN K AN AE R
) YA IR After standar(_l charging? ﬁxe_d the ca_pacitor to vibration BRI

Vibration Test table and subjected to vibration cycling that the frequency No fi lod
is to be varied at the rate of 1Hz per minute between 0 1ire, no explode, no
10Hz and 55Hz, the excursion of the vibration is 1.6mm. smoke or no leakage
The capacitor shall be vibrated for 30 minutes per axis of
XYZ axes.
HiM 54 78 HE G AN 1300mm & BEH X, Y, Z 1E6R 6 N5 ]

, JEL =
. 1 % 31 BT KRBT b 18mm-20mm (A B g | AR AR, VB
o | BRI T 1 R L 1C BT TSR 3 . B

Drop Test Battery is dropped from a height of 1.3 meters 6 times at six No fire, no explode, no
angles (X, Y, Z pllus positive, negative) to concrete ground, smoke or no leakage
then cycle three times at 1C current.

HEMI 13
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8.5 e MEEMR Safety Performance Testing

fully charge

Frs i H WA 2% A bt
No. Items Testing condition Criteria
FEE L A I AN 3C/4.8V I HLTEZS i FE e
R e N o, a0 sxplod,na sk o
Overcharge testing | 3C/4.8V DC power supply charge 2hrs after ; prode,
no leakage
fully charge
JLE X FoE L R A /N T 0. 1QAEFH RS 1 h AN K ANERNE A B B
2 Short circuit Short circuit 0.1hr through less than 0.1Q No fire, no explode, no smoke or
testing resistor after fully charge no leakage
R 784 L AR R L TSCAE T TR AE A A S
FIRE R AT I, AR RITREZ L 5£2°C
5 | Al [k EFH2] 1302 CIafriR 10 2% A K AKRSE
Hot oven test Put a fully charged battery in a forced air oven | No fire, no explode
and raise the temperature at 532 °C/min. to130
+2°C Rest forl0 minutes.
g s R IR = 2B HUER JE, DL 30Q 634 v
pagt | R 5 P30T | e ) Aok, AR s
; HFF SN 28 /Mt
4 Overdischarge . . No fire, no explode, no smoke or
. Discharge 28hrs through 30Q resistor after
testing no leakage

8.6 HiEfEAFEEEM R HT Storage Performance Testing

fully charge, then discharge to 3.0V at
RT

Fr5 A Mt 2% Ptk
No. Items Testing condition Criteria
FEW IR 45 £2°C iR E | AR IOCAENE, ANE s
45CT K 7R, BEIREEZIEHEE No fire, no explode, no smoke or no
1 45°C/7 days Storage 7 days at 45 +2°C oven after leakage

AR < 10%, PFEIEIN <30%
Cap loss < 10%, imp increase < 30%

9. WHERFLEEMN
9.1 K-

Storage and Others

Long Time Storage

KA Gt 3 NHD JNE T, mRk. WAFHEEN 3. 75~3. 95V.

If stored for a long time(exceed three months), the cell should be stored in drying and cooling

place. The cell’'s storage voltage should be 3.75~3.95V

9.2 HEHM

Others

AEATAU 45 b R G I (T, 04 XU T e o

Any matters that this specification does not cover should be conferred between the customer

and TCBEST.

ERD IS kE
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Appendix [t

Handling Precautions and Guideline

For (Cylindrical Lithium—Ion) Rechargeable Batteries
[543 TR B 1 70 FE R R Fe s S = I

Preface fi &
This document of 'Handling Precautions and Guideline Cylindrical Lithium-Ion

Rechargeable Batteries' shall be applied to the battery cells manufactured by TCBEST.
A AR S 1 70 i R AR R R AR R I UE T A A m AR EE

1 Charging A

1.1 Charging current 78 HLHLT

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 or leakage.

78 HL HL I AN I A A R E R B R e F R . S e T HE R R S R R R S R LS I A
L BB AUMCPERE A PR IR RE,  JF AT RE 2 T BUR B .

1.2 Charging voltage 7o H L e
Charging shall be done by voltage less than that specified in the Product

Specification (4.2V/cell). Charging beyond 4.30V, 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.

70 HL HUR NS I AR P TS R e O AE U (4.2VIHED . 4.30V 78 B HLU R S AP, TR A
AL TSI RIS . T T i T AUE HURAE I, T RE TR S AR BOR M RE . WUBME e 22 4
RER IR, AT Re o S EUR R EHE -

1.3 Charging temperature 7o HLIR
The cell shall be charged within 0°C~45 C range in the Product Specification.

FI0WFH 13/
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B AITE 0°C~45 "C ARSI FE Vi R Y HEAT TR A

1.4 Prohibition of reverse charging 1A B e

Reverse charging is prohibited. The cell shall be connected correctly. The polarity has
to be confirmed before wiring. In case of the cell is connected improperly, the cell cannot
be charged.Simultaneously, the reverse charging may cause damaging to the cell which
may lead to degradation of cell performance and damage the cell safety, and could cause

heat generation or leakage.
BB R A, AR Ia Fe . Ay I IE U S, o iU HEAT S . RN, A Fe S
PEACHE IR BORYERE . e, IFaRBUR. K.

2 Discharging jiH#
2.1 Discharging current  jig e 7%

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.

JBCRE L ANSHER I A AR A5 RILE R RO AL, KLU 2 3 3 R A R O 3 BT

2.2 Discharging temperature I FEL i B
The cell shall be discharged within -10°C~60 C range specified in the Product
Specification.

R ZIE -10°C~60 C PR BEIR L Va H N BEAT TR

2.3 Over-discharging i TRCH
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 to maintain between 3.75V and3.95V.

i BE R, AR RHIR M ATIYIE]), B AT e L B SRR I AL T A T RS . BT b R
ok, HbREITE, R R YERFAE 3.75V & 3.95V Z i),

Over-discharging may causes loss of cell performance, characteristics, or battery functions.
AR SRS TERE . IR T RER R .
3.Prtection Circuit Module TRy e B

The cell/battery pack shall be with a PCM that can protect cell/battery pack properly. PCM shall
have functions of (1) overcharging prevention ,(2) over-discharging prevention, (3) over

FUNHFEI3H
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current prevention to maintain safety and Prevent significant deterioration of cell performance.
The over current can occur by external short circuit

FLOS L B N AT PCM BLIEfff R 47 HGES it . PCM LB BL T D PAORAIE 22 2 R By IR H SR il Pk R - (1) 3
FRRIIIRE; (2) AR TR (3D Wiy

3.1 overcharging prohibition: T 7R{R4 HE

Overchargingprohibition function shall stop charging if any one of the cells of the battery
pack reaches 4.284+0.025V

2 R AT — FEO ) FE A B 4.28420.025V I, 3 7 B AR $ D BE N SZ RS B A Ik S L

3.2 over-discharging prohibition: i FEL AR

Over-discharging prevention function shall work to avoid further drop in cell voltage of
3.0V=x0.1V Or less per cell in any cell of the battery pack. It is recommended that the
dissipation current of PCM Shall be minimized to 0.5uA or less with the over-discharging
prevention.The protection function shall monitor each bank of the battery pack and control the
current all the time .

I AT — HAS R F R B A 3.0220.1V LU, T8 OR Ty RE LA O 47 1 FH DL 3 S LES PR VR FEE T
HE# PCM MIEF AR/ T 0.5uA, JERA ORI ThRE. ORI DI RE SIS W32 pr A Rtk

4. Storage W AT

The cell shall be storied within -10°C~ 40°C range environmental condition.
HLEEAF IR L ZIFE -10°C~ 40 C BIEHIA .

If the cell has to be storied for a long time (Over 3 months), the environmental
condition should be: Temperature: 2325C Humidity: 65220%RH
Kb G 3 MH)  AUE TR 235C. AN 65420%RH K5 H .

The voltage for a long time storage shall be 3.75V~3.95V range.
W A7 H KA 3.75V~3.95V

5. fjfEZRFHR  Handling Instructions

Read and observe the following warnings and precautions to ensure correct and safe use of Li-
ion batteries.

WE B NI A E R F O R IEG A RS 7 it . A W0 R R IRV R S I e AR A
AT 5151

Danger!
yeAlg!

FERRIFEI3E
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ZEERKRFERAUE Caution and Guideline
A5 FH I8 5 ) 1352 7 it RIS 5 DA R 2 AR, DR IE A A P et A OR FE A R I R R i 22 4

Before using battery, please read specification and safety caution, insure proper application and safety.

ZAEE/R Caution

N ERAE T R S BRI, R R b
Failing in following items can cause leakage, heat even fire:
ZRIE R e !

Prohibition of reverse charge of battery.

SRR

Prohibition of overcharge of battery.

AR T

Prohibition of overdischarge of battery.

AR B IR AR A i !

Prohibition of short circuit of positive and negative of battery.
VA IR 2 1 78 F A AR L

Please charge by specified charger.

TEANE S, T, AT R i

Don’t knock, beat, nail or disassemble battery.

TH RS R AR, 2R IR s k!

Please keep away from fire or other heating sources and prohibition of dumping of battery into fire.

fEF#9 Guideline

TP SR P PR VR i 1) B K RIS, 75 S 20 PR 7K i e e Ak 0 DX 3 SR B 2R A 2l )

If electrolyte comes into contact with the skin or eyes where shall flush the electrolyte immediately with fresh water
and physicians’ advice is to be sought.

T ANELLE RN E 3G A T Bt A7 i, 75 A0 95 Rt O PR e, AR I A dr, SRS BRI, X
BN !

Don’t use or storage battery under the circumstance beyond specified, unless will weaken battery performance and
shorten battery life-span, even will cause heating, fire or explosion.

s I A 175 0 R P b 7E o B ORAIE ST A

Please insure battery in quality guarantee duration before using.

an SRR, A RTERS AT, SR S BOLA ER TAE.

If batteries are too dirty, please clean them before using. Unless will cause abnormal work of battery.

T AN EAL R I 10 5 < B

Please don't make the battery side edge of direct contact with the metal.

FBHRFEI3H
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