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1.ZEA{Z 82 Basic Information

1.1 RiEE X Definition of terms

ARIE X
AP AR 77 SRR IR AR P ) 20Ah 3.2V ] T FL IR
e p PR A A I

The '"product" in this specification refers to the 20Ah 3.2V

Products rechargeable lithium iron phosphate cylindrical battery produced by
Topband Battery.
FREFEERE | | .
. H A LR S
Ambient The ambient temperature to which the battery is exposed.
temperature

7 P T WD AR 72 A B TR 25 B ) 17 2 e — B
MEB BRI RS . FEBATT NS R AR T bR,
g A gy | Ui W, DL BB AT HE O AT R BT A PR

(BMS) /a\zliﬁ'df%ﬁ E‘J%Jr'bio
An effective tracking and control system used by the customer to
Battery monitor and record the operating parameters of the product throughout
Management | the service period. The parameters tracked and recorded include, but
System are not limited to, voltage, current, temperature, etc., to control the
(BMS) operation of the product and to ensure that the operating environment
and operating conditions of the product are in accordance the
provisions of this specification.
P26 N Lt P R 52 A JR 2 0 8 P LS P 5 T A7 Rt R e 42
B g S PR A6 5% EH P R AR FL RN 25 1 AL [R] F E
IR
Cell The temperature of the cell measured by the temperature sensor
plugged into the battery, the selection of the temperature sensor and the
temperature

measurement line is mutually agreed by Topband Battery and the
customer.
FHEMCRE | R E S RHE TR HYER 7 RUNEPIRE.
New Battery | It is the condition of the battery within 7 days from the date of

Status manufacture of the product off the production line.
FEH S B E RS2 RN ERN B EEE R R .
HZE B 20Ah, FMHLHETN 4A B IR AR 0.2C; i
ARG 16Ah, FTHHERN32A B, MFRB/AEER 0.2C

FEHfER : : )

Charging The ratio of charging current to the capacity value of the battery
1 times. F

multiplier measured by the battery management system several times. For

example, if the battery capacity is 20Ah and the charging current is
4A, the charging multiplier is 0.2C; when the battery capacity drops to
16Ah and the charging current is 3.2A, the charging multiplier is 0.2C.

TEER HLHL 2 (1 R TRV HE TR T8 O — M o IR RS RE N 1Y) 12
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Cycle 78 LB P AR e A R I AR A &, TS AR A I AR IR
FEHLMT S AR AE 78 LB Ol o TECRPT BAH — S8 3 I A & AE — 2P
o
The battery is charged and discharged once for one cycle according to
the specified charging and discharging standards. The cycle includes
short periods of normal charging or a combination of regenerative
charging and discharging processes, and sometimes only normal
charging without regenerative charging during the charging process.
Discharge can be formed by a combination of some partial discharges
together.
A= B SERNE I B i T B DU N MU Nl i A AT BB e SR
Production The date of manufacture of the battery can be traced by the
date identification code on the core wrap.
piy LN T 48 NATART 73R F % B 0043 P E 9t P L
Open circuit | The voltage of the battery measured when no load or circuit is
voltage connected.
PERR b5 3.2 APTIA AR
Standard The charging mode described in clause 3.2 of this specification.
charging
o PG AR5 3.3 2K FTIR I 0.5C PR HEL LI LA S AR oS 45 58
PRUERCR | 531 KPTARIE/S 2.5V FLFE MR
Standard Discharge mode conforming to a discharge current of 0.5C as
discharge described in clause 3.3 of this specification and a minimum voltage of
2.5V as described in clause 2.3.1 of this specification.
FEFTEIIGOL T, LL22 BN B DL BUARS /N D B -5 ) HL
ABEAERSHIE &SRR, W FREEHN 20Ah FPRE
FEHRZAS(SOC) | A 100%SOC, M7 AN 0Ah B, SOC A 0%.
State of Charge | All linear relationships for battery charge capacity states measured in
(SO0) ampere-hours or in watt-hours without load. For example, if the state
with a capacity of 20Ah is considered 100% SOC, then the SOC is 0%
for a capacity of 0 Ah.
FEASFAR 5 5E B 25 A1 40 7 m 3 A5 B T8 F o A v R IR ) T
wE BT =
Temperature | The temperature of the cell increases during the conditions specified in
rise this specification such as the charging process or the discharging
process.
“V7 (Volt)RHF(V), HUE AL
e o g “A”  (Ampere) %15 (A), HER AL
ijiflﬁint “Ah”  (Ampere-Hour) %z 5%-/Nif (Ah), ﬁlﬁﬁ‘ﬁ
units “Wh” (Watt-Hour) FLAF-/NEF(Wh),  BE&E FRAL

“mQ” (Milliohm) ZRKAH(mQ), HLFHHAL
“C” (degree Celsius) #IKFE(C), HEHAL

ZHURE T AR IRERE, RESRBL AR, L4
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“mm”  (millimetre) ZK(mm), KEHAL

“s” (second) FP(s), s [a]HLAL

“Hz” (Hertz)#f%%(Hz), MR BAL
"V" (Volt) Volt (V), unit of voltage

"A" (Ampere), unit of current
"Ah" (Ampere-Hour) Ampere-Hour (Ah), unit of load
"Wh" (Watt-Hour), unit of energy
"mQ" (MilliOhm) milliohm (m£2), unit of resistance

"°C" (degree Celsius) Celsius, unit of temperature "mm" (millimetre)
Millimeter (mm), unit of length "s" (second) seconds(s), unit of time
"Hz" (Hertz) Hertz (Hz), unit of frequency

1.2 &FTEHE Scope of application
AT E T A B A B H S IR R R, M7 v S R I
This specification specifies the technical requirements, test methods and precautions for
cylindrical Lithium-ion battery cells.
1.3 F2H4338 Product Classification
AR BAE Y AT 78 LA L
This is cylindrical rechargeable lithium-ion battery cell.
1.4 RS ZF Model Name
TB-40138-HE-20Ah-LFP
1.5 HjiZH%E Battery Assembly
BN AR B A N P R B AR RO TR A, iR S T R GRS ek
HB A I VEREAEF B . AT BRI 22 A B
Individual battery: assembled into a certain size battery pack according to the specific application, by the
battery pack and electronic system together battery pack performance management, thermal
management and safety management.
HEERG: EEATHARBRIE 3. s BRAE, ARRESEEAIAR, FEHE
HVERE, AAOR I FEAR 5 LR PR IEFE I, 75 D0 S o HE A 12 E
Assembly system: ensure that the electrode surface is clean, free of oil and dust before connection,
otherwise it may lead to poor contact and affect the electrical battery performance, ensure

that the battery electrode and line connection is tight, otherwise it will affect the battery

RGO IR, REM, AATEIE. &45% Page 5 of 10



TOPBAND

www.topbandbattery.cn

performance.

2. 7= P EEFRFR Product electrical performance index

2.1 HEE Overview

NG —
2.1.1 PR 20Ah 2543, 0.5C DC 3.65V to 2.5V
Normal capacity
TR L
2.1.2 A 3.2V
Normal voltage
5 13 TAEH 2.5V73. 65V Temperature /% T>0°C
T Operation voltage 2. 0V"3. 65V Temperature &5 T<<0C
B E4k 40.9£0. Imm
HISEA Seal 40.9+0. Imm
- Cell diameter HH{A] 40. 740. 1mm EIEZME4iE R, BSRME 1
o Middle 40.7x0. lmm | For details of the graphic structure, see Figure 1.
SO S
) 140%0. 5mm
Cell height
FLit P BH (1K H2) N
: L ERILE /AN
2.1.5 Battery internal <2.0mQ
. New Battery Status
resistance(1 KHz)
P, U
2.1.6 ) 420g+10 g N. A.
Weight
475 e tH R F B R NI EOT B L, BT LIRS
[yl D
2.1.7 ) ) =3.2V (=15%S0C) Shipment received within seven days of the battery
Shipping voltage o
test open circuit voltage, new battery status
TARIREE (FEH)
i % 2.2 1
9 1.8 Operating 0760°C BT - 1L
temperature Refer to Section 2.3
(charging)
TAFIRE Gl )
i . SHEE 2.4 T
2.1.9 Operating ~20™65C ,
temperature Refer to Section 2.3
(discharge)
SRR ES AT 22 O B Q)
B ETR (954 0.5C 78/0. 5C i, ZEIK AT 45 & 80%
. =2000cycles 0.5C charge/0.5C discharge, decay to 80% of rated
2°C)H
2.1.10 Normal capacity
temperature cycle =1500cycles 1.0C 72/1.5C i, FEIWEHE R = 70%

AU TR IRbRAE, RESRB, ATTRIED . {4
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(25+£2°C) 1.0C charge / 1.5C discharge, decay to 70% of rated
capacity

2.2 RHEIEA/SH Charging mode/parameters

PRAE TS HL LR
2.2.1 Standard charging 0.5C 2512°C
current
HROR PR EE 78 FL H
i
2.2.2 Maximum 1.33C 25+2°7C
sustainable
charging current
PRAE S FL L
2.2.3 Standard charging 3. 65V 25x2C
voltage
78 HLAE L HR - N
. 461 75 LA 1L HL7 0. 05C
2.2.4 Charge cut-off 1A .
Constant voltage charging cut-off current 0.05C
current
e T B IR
2.2.5 Standard charging 2542C
temperature
‘ ol HLE AR AR 7S AR, — BUR B RS
Yoy 7 H IR ‘ N, T
e o 24 7 L 0 P R B2 T e
CHLEIRLEED N , -
296 Absolute charging 0760°C No matter what charging mf)de the battery is in,
once the battery temperature is found to exceed the
temperature (Cell . . .
absolute charging temperature range, charging will
temperature)
be stopped
ol HLO AR AR 7S AR, — BUR B RS i
E A 2460 78 L R I Y R RIS IR TR
250 78 HL LR Bk 3. 65V ot chara " o
9 9 7 Absolute charging . . No matter what charging .mode the battery is in,
voltage Maximum 3.65V once the battery voltage is found to exceed the
absolute charging voltage range, charging will be
stopped

2.3 78 H mapping ®#.f7: C-Rate Charging mapping unit: C-Rate

A1 0~

temperature 1 | 10°C
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V=l 2 —

i/ 100 0.3 103)0303(03]03]03|031]031]03]0.3]0.3
temperature 2 | 20°C

vE 3 ~

i3 200 .0 { 1.0 | 1.O | 1.O | 1.O | 1.O | 1.O | 1.O | 1.O | 1.0 | 1.0 | 1.0
temperature 3 | 45°C

vE 4 45~

i3 50 0.5 (0505|0505 1] 05| 05| 05|05 1] 05| 0.5 ]| 0.5
temperature 4 | 60°C

2. 4 IR, Discharge mode

AT LR
2.3.1 Standard discharge 0.5C 25+27C
current
S ONIIES 20 C L)
i
2.3.2 Maximum 3C 25+2°C, S0C>30%
sustainable
discharge current
T HE 1>0°C
It ; o
. 2.5V R T<0C
2o 3o & Discharge cut-off
2.0V Temperature T>0°C
voltage
Temperature T<0°C
P TR R 2
2.3.4 Standard discharge 25+2C
temperature
WA 1 TR FRL A X X
¥ it 25+2°C, LI [A] <58, S0C>30%
2.3.5 Peak discharge 4C ) .
2542°C, discharge time<<5S, SOC>30%
current
T8 L A A 1R S TR S S BBk e SR S,
NN PO it P L 2 0 TR, T L TR
Y0 PR . ) " N e N P
936 Absolute discharge 90™65C -o matter in con.lnuous ischarge mode or pulse
discharge mode, if the temperature of the core
temperature .
exceeds the absolute discharge temperature, the
discharge will be stopped.

3. MR 2% Test conditions

3.1 WriEMNR 24 Standard test conditions

EICERR R, IR E RN 2542, PRI R B 25+2°C, VR 15
~90 %RH, KA JE77 86kPa~ 106kPa.

AU TR IRbRAE, RESRB, ATTRIED . {4
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If there is no special requirement, the room temperature on this specification is 25+2°C. The

product test conditions are: temperature 254+2°C, humidity 15~ 90 %RH, atmospheric pressure
86kPa~106kPa.
3.2 tr#EFEH Standard charging
“PrAETS R BIZEARAEIR AR T, RO Je DAE 2 FIAT 0. 5C 78 FEL R 3. 65V, L 3. 65V
(1) 1EE H s 7 F SR A FRLAT 0. 05C.
"Standard charge" means that under standard test conditions, the cell is charged to 3.65V at a
constant current of 0.5C and then to a cut-off current of 0.05C at a constant voltage of 3.65V.
3.3 FR#ERHE Standard discharge
“RRAECR” BIFEARAENNA & AT T, AR DAELE BT 0. 5C TR B 22 2. 5V
The "standard discharge" means that the cell is discharged to 2.5V at a constant current of

0.5C under standard test conditions

4. HEBENR Electrical performance test

AT A B ke \
" 2542°C, FAMWORE, MBIEA 1000 Hz FHIE.
4.1 AC internal <2.0mQ .
. New battery state, AC frequency is measured at 1000 Hz
resistance
a) UL AR E R LT VE 78 fL, #F B 30min;
b) LA 0. 5C LB S 2. 5V %5 &, ##E 30min;
o) HEWIR a) ") 3 IR, MLk 2 YOI A RINA#LN N T
N 1%, FIFEATES AR, BORJE 1 il R .
NE
TR a) Charging the battery cells according to the standard charging
(25C) .
method and leave them for 30min.
4.2 Initial =20Ah , . :
) b) Discharge to 2.5V capacity with 0.5C current and leave for
Capacity .
30min.
(25°C) . .
¢) Repeat steps a) ~ ¢) 3 times, when the capacity change of 2
consecutive test results is less than 1%,the test can be ended early
and the last test result
is taken.
3C FEim AR e | @) RCHERRETS AR, #E 30min;
. . Z90% ) 45 2 = e e i .
JBCE (25°C) o b) LA 3C LR AL E 2. 5V %5 &, ##E 30min;
4.3 >90%*initial . . .
3C room ) a) Charging the battery cells according to the standard charging
temperature capacity method and leaving them for 30min.

RGO bR, REBRM, AATEIE. &% Page 9 of 10
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multiplier b) Discharge to 2.5V capacity with 3C  current and leave for
discharge 30min.
(25°C)H
a) LL 0. 5C UM 2. 5V, ##E 30min;
b) LL 0. 5C HLt U E i 7S & 3. 65V, #FE 30min;
=97 R | o) P 1C FLIRUI L 2 2. 5V A&
ST > 97%*initial a)Discharge to 2.5V with 0.5C current and leave for 30min.
o . capacity b)Charge to 3.65V with 0.5C current at constant current only and
B (25C) .
R leave for 30min.
oom c)Discharge to 2.5V capacity with 1C current.
4.4 temperature N >3 -
ol a) LL 0. 5C AU 2. 5V, ##HE 30min;
multiplier . = -
- b) L 1C LA S E 3. 65V, B 30min;
chargin e . yae s s L
(25% s =94 TIA AR | o) L 1C BRI E 2. 5V A
>94%*1initial a)Discharge to 2.5V with 0.5C current and leave for 30min.
capacity b)Charge to 3.65V with 1C current at constant current only
and leave for 30min.
c)Discharge to 2.5V capacity with 1C current
a) HUS bR SR L VA 78 HL, L 30min;
b) fE-10+2°C FdE 12h, 7E-10+£2°C FLL 11IC HFHABEE
. | L8V (ERMERUA R 2. OV AR,
“10°CHE | ZT70% R IR % & : . :
o a)Charging the battery cells according to the standard charging
4.5 -10°C >70%*initial .
) ) method and leave them for 30min.
discharge capacity . .
b)Set aside for 12h at -10+£2°C and discharged to 1.8V at
-10+£2°C with 1C current (the resultant value is taken to be
discharged to 2.0V capacity)
a) RLOHZARE R LT VA A0 HL, R 30min;
b) fE-20£2°C N & 12h, #E-20£2°CTFLL 1C MUK L2
‘ ‘ 1.8V (H RERUSL L E 2. 0V 75 58);
“20°CTH | =60MHIMA % | . .
i o a) Charging the battery cells according to the standard charging
4.6 -20°C >60%*initial .
) ) method and leave them for 30min.
discharge capacity ] )
b) Set aside for 12h at -20+2°C and discharged to 1.8V at
-20+2°C with 1C current (the resultant value is taken to be
discharged to 2.0V capacity)
a) HUS bR E SR VA 78 HL, L 30min;
65 C i i i b) f£ 65+2°C N & 5h, 7£65+2CF, LLO.5C RS
H Z98HIUG R | 2. 5V A
4.7 65°C high >98%*initial a)Charging the battery cells according to the standard charging
temperature capacity method and leave them for 30min.
discharge b)Set aside at 65+2°C for 5h and discharged to 2.5V capacity at
65+2°C with 0.5C current.
s TGRS | mhaEss > | o) HilEirMER Bk, #E 30min;
' HEREAE | 02 HIAZ R | b)7E 552 CHEE FME 7 R, RJSTE 25+2°C FdE 5h,

ZHURE T AR IRERE, RESRBL AR, L4
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L 0. 5C FURIFE 2 2. BV A, iH R ARKRR A &
c) HE 30min, HUSHIZARHEAR B VERHE, #FE 30min;
d)25+2°CF, BL0. 5C iR 2. 5V &, it R R A&

capacity capacity >92%* a)Charging the battery cells according to the standard charging
recov.e.ry initial method and leave them for 30min.
capability | capacity Recovery b) Shelved at 55+£2°C for 7 days, then shelved at 25+2°C for 5h
capacity 2 95%* and discharged to 2.5V capacity with 0.5C current to measure
initial capacity the charge retention capacity.
c)Leave it for 30min, and the battery cell is then charged
according to the standard charging method and left for 30min.
d)Discharge to 2.5V capacity with 0.5C current at 25+2°C and
measure the recovery capacity.
a) RLOHZARE R LT VA0 H, R 30min;
b) f£ 25 +2°C FiffF 28 RJ&, 1E 2522°CF 0. 5C A2
2.5V AR, THEMAREAR;
EAE > | o FHE 30min, HLGFHEASETHETIATEH, B E 30min;
95U UE 75 B d)25£2°CF, BL0.5C R R 2. 5V A&, it EIKE R E.
K 758 =97%+ | a)Charging the battery cells according to the standard charging
VIR & method and leave them for 30min.
Capacity retention | b)After storage at 25+2°C for 28 days, the charge retention
rate after 1500 capacity is measured by discharging 0.5C current at 25+2°C to
cycles > 80% of 2.5V capacity.
rated capacity ¢)Leave it for 30min, and the battery cell is then charged
according to the standard charging method and left for 30min.
d)Discharge to 2.5V capacity with 0.5C current at 25+£2°C and
measure the recovery capacity.
a) LL 0. 5C FTHUK A 2.5V, & 30min;
b) RS HZ AR AE TS LT VE AR, §#E 30min;
¢) 0. 5C [FHIAR L 2. 6V, CRIHA R, M E 30min;
WIREHE | 2000 G aEg | DERE D ~c) T
fir (25+ | RERZ=80%HiE | o) HEEL ZIRAELRFFRAICT S0%HE & &% 1k
2°C) A a)Discharge to 2.5V with a current of 0.5C and set aside for
4.9 Normal Capacity retention | 30min.
temperature | rate after 2000 b)The battery cell is charged according to the standard
cycle life cycles > 80% of charging method and left to stand for 30min.
(25+2°C rated capacity

¢)0.5C current discharge to 2.5V, record the discharge
capacity and set aside for 30min.
d)Repeat b) to c) work steps.

e) until the capacity retention rate falls below 80% of rated

ZHURE T AR IRERE, RESRBL AR, L4
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capacity for three consecutive stops

a) LL 0. 5C TR 2 2.5V, & 30min;

b) HLHZIE 1. 0C Ak 3 7eiwi fe, W B 30min;

) 1. 5C FHLRBCR A 2. 5V, 0 A &, 8 E 30min;
dDEE D) ~c) TH;

e) HEES: =R F B IRFFRACT 80%HIE & & A5 1L

1500 KX Ja A &R

FR 2R = T0%H 52
B a)Discharge to 2.5V with a current of 0.5C and set aside for
Capacity retention 30min.

rate after 1500 b)The batteries are fully charged in accordance withthe

cycles > 70% of standard 1.0C system and set aside for 30min.

rated capacity ¢)1.5C current discharge to 2.5V, record the discharge
capacity and set aside for 30min.

d) Repeat b) to c) work steps.
e) until the capacity retention rate falls below 80%

of rated capacity for three consecutive stops.

5.%4 574 Safety and Reliability

The following safety tests should be conducted under conditions of forced air exhaust and

explosion-proof measures, and the battery cells should be fully charged in accordance with the

standard charging method, and then the following safety tests should be conducted.

a) B HLCN IE . AARASMREEE 10min, AL RS S

it DMK FLPE 205mQ, M 1h,
o AN K AN - . .
5.1 Short Circuit . a)Short circuit the positive and negative electrodes
No fire, no explosion i ]
Test of the core by external for 10min, total external line

resistance 20+5mQ, and observe for 1h.
a) ICTEMA B ELZ IEHER 1.5 4% (5.4V) Bz
WA S] 1h 5 ke, e 1h.

UGN AR AN . .
5.2 . ) a)lC constant current charging to 1.5 times of the
Overcharging No fire, no explosion o ]
termination voltage (5.4V) or stop charging after
charging time reaches 1h and observe for 1h
a) 1C B VUL 2 OV BB (Al 2 1. 5h J5 15 178
B, W% 1h,
oy Gt Rk A
5.3 JZ X k%}i’!? a) 1C constant current discharge to OV or discharge
Over-discharge No fire, no explosion . .
time up to 1.5h and then stop discharge and observe
for 1h.
) RV AR ABIE a) B RS IERR R AR R AN 1. 2m = 2 AL E ek
' Falling No fire, no explosion K Je b E—k.

RGO bR, REBRM, AATEIE. &% Page 12 of 10
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a)Drop the positive or negative electrode of the battery

core face down from a height of 1.2m onto the
concrete floor once.

eI 1) T BT SR At 5% s T AR
KT HF S R 2 RIEE] OV BRI &
IEF) 15%85FE 774 3 13kN fRFF Imin 2 J5 R
JE 7. BEASHUS R — I s IR 4 iR W
1h,

¢ AR ABRIE Extrusion direction: apply pressure perpendicular to

Crush test No fire, no explosion the core plate direction; the extrusion surface area is

5.5

larger than the size of the extruded core; download
the extrusion pressure after the voltage reaches OV or
the deformation reaches 15% or the extrusion
pressure reaches 13kN for Imin. Each core only

receives one extrusion; 1h observation after the test.

R R 3. 5%NaCl ¥l B 8, B IR
NHGHEKASY ) H 2h, JKERR e A B R
KR lh.
- K AR . .
5.6 Sea water . Immerse the core in 3.5% NaCl solution (mass
. . No fire, no explosion ) ) i o
immersion fraction, simulating the composition of seawater at
room temperature) for 2h, the water depth should be

completely submerged in the core; observe for 1h.

LA T 78 R T VAT L RO A, A
TR P AEN 11, 6kPa, JE N, §E 6h;
EHERTNER I 1h WAL

The core is fully charged according to the standard
ISR ALK AR | . ¢
5.7 . charging method; put it into the low pressure box,
Low pressure No fire, no explosion ] ) )
adjust the air pressure in the test box to 11.6kPa, the
temperature is room temperature, and leave it for 6h;
take it out and leave it for 1h at room temperature to

observe the appearance change.

K FE LA TSR A My, TR BL 5£2°C/min
R #oE 2 =R T2 130 £ 2°CIHAREF 30min, 44
JRRAINA, FEMEE Th,

PIIEAMIUR7Y ANE K ARIE The electric core was heated in the electric ancient air
Heating test No fire, no explosion drying oven, and the temperature was increased from
room temperature to 130+ 2°C at a heating rate of
542°C/min and kept for 30min, then the heating was
turned off and observed for 1h.

6.7 A5 M&IEEH End-of-life management
FEL YA P A5 FH BB 2 A PR 1) o 25 1 12 3 ST A 0P R B 3R 490 M 0 5 i s A8 FH B B Py L vt

GG TR IRARE, REFZH, ATTFHED . E#% Page 13 of 10



TOPBAND

A5 A0 P I A B < TO%FIUE 28 I (25°C), s b A A it o 335 S LK,
R B o F SR LA 7 it B B W UL A B AS RS 15 B S A H 7 i ol B PRAIE DA

Batteries have a limited life span. Customers should establish an effective tracking system to

monitor and record the battery and capacity during each service life. When the capacity of the
battery in use is < 70% of the rated capacity (25°C), the battery should be discontinued. Violation of
this requirement will relieve Topband Battery responsibility of product quality assurance according

to the product sales agreement and this specification.
7. N %14+ Application conditions

N A B DR RS TS LA 5 AR 5 A S P 25

The customer should ensure that the following battery-related application conditions are strictly
adhered to.

7.1 FMACERMER RS, M RE. EEERPEA R

7.1 The customer shall configure a battery management system to closely monitor, manage and
protect each battery.

7.2 ) NAORAF SE B S B I N, AR SRR SRR 25 . AR SR
FLU 2R G P O PR P (1 IR0 110, 0 R AN AR AL it o B fRAIE DT AT

7.2 Customers should keep complete monitoring data of the battery operation, used as a reference
for product quality responsibility division. Do not have complete monitoring data of the battery
system within the period of use, Topband Battery does not assume responsibility for product quality
assurance.

7.3 R HMBIA S BORAS . M HRACT 1.8V I, HL it AT Rl B K AR AR,
SIS S FR AL F PR 7 et o B ORAIE DTAE R R ARGE AR PO A, S AR LR T 2. 5V
I, RGN REFEFRIR R BN, JFAE HUH 78 F BT AE A AR AN 8] o 75 7 75 LR I I 35 12 e
OB Ta] N FFT e L, Bk IR NS TECIR S

7.3 Avoid the battery to reach the over-discharged state. When the battery voltage is below 1.8V,
the battery may be permanently damaged internally, at which point Toppan Lithium's product quality
warranty liability is voided. According to the discharge standard of this specification, when the

discharge cut-off voltage is below 2.5V, the internal energy consumption of the system is reduced to
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a minimum and the dormancy time is extended before recharging. Customers need to train users to

re-charge in the shortest possible time to prevent the battery from going into over-discharge.

7.4 FHTERG A 90 RELER, NCKE SOC BN 30%~ 50% /247 .

7.4 If the battery is expected to be stored for more than 90 days, the SOC should be adjusted to
about 30%~50%.

7.5 B AR AR AR IR RMRIR 264 T e s (Rl br e e, tRTE, R BSOS A
AFEH), BFTREH IS SN AR RIS . RIS P 2R G0 AR T /)N 1) 7 FEURT P A 7 FELRL
FEREAT I o ZEIEAEAR T AR P RE R EE SR R Ie e, B0, SRR B AR HH 5 B RAIE DT
£

7.5 Avoid charging the battery in low temperature conditions prohibited by this specification
(including standard charging, fast charging, emergency charging and regenerative charging),
otherwise unexpected capacity reduction may occur. The battery management system shall be
controlled in accordance with the minimum charging and regenerative charging temperatures. It is
prohibited to charge under temperature conditions lower than those specified in this specification,
otherwise, Topband Battery will not assume the responsibility of quality assurance.

7.6 RV N S 0 7 RS AR R R, T AR OB ) RS B P R R e A
IR, F AN R AE BT DR IE DT AT

7.6 The design of the electric box should be fully considered in the heat dissipation of the core,
due to the thermal design of the electric box caused by the core or battery overheating damage,
Topband Battery does not assume responsibility for quality assurance.

7.7 HARBLUE N TR 2 RS LS FRIBIT K | BT A ) R, LA A 2B A KA SR bR TR RN E RIS K
A ER . BT RIS B A i) T 5 B S RV AR IR (A ek, AR A, PRI HA
AAE 5 B RUESTAT: o

7.7 The design of the electric box should be fully considered the waterproof and dustproof
problems of the battery cells, the electric box must meet the relevant national standards for
waterproof and dustproof grade. Waterproof, dustproof problems caused by the core or battery
damage (such as corrosion, rust, etc.), Topband Battery does not assume responsibility for quality

assurance.

8.%4Pj¥i Security Precautions
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8.1 FEIEF AR A K.

8.1 It is prohibited to immerse the battery in water.

8.2 A 1 MR AN K H BRI T 5 70 R S A RIS 00 (1 U S 1 e TR R B o, 25 0
A RE FBECK K . EARMIER ARG T, BB SREARGEL 65°C, a5 b B
L 65°C, HIME T RS TCH BIL, 1718 HRIbis T,

8.2 It is prohibited to put the battery into fire or expose it to high temperature environment for a

long time which exceeds the temperature condition specified in this specification, otherwise it may
lead to fire. Under any normal use, the battery cell temperature should not exceed 65°C. If the cell
temperature in the battery exceeds 65°C, the battery management system needs to shut down the
battery and stop the battery operation.

8.3 ZEIL I IE SRR A B, 75 U s L AU AT v IR PT RE BN B 0 T B0 KR o T LB A I
W R TR B, 7R RGAEFERN, NA LWL SRy, DU,

8.3 It is prohibited to short-circuit the positive and negative terminals of the battery, otherwise the
strong current and high temperature may lead to personal injury or fire. Since the positive and
negative terminals of the battery are exposed in the plastic protective sleeve, there should be
sufficient safety protection to avoid short circuit when the battery system is assembled and
connected.

8. 4 U FE AR AU I e R IE SR, 2RI A TR

8.4 Connect the positive and negative terminals of the battery in strict accordance with the label
and instructions, and prohibit reverse charging.

8.5 ZErd e, HN, FREGE R I AT K R FRA R A . AR Rz R AN o, A
PERNER AT 7 54T 2 I 78 R A% & IR I

8.5 Prohibit battery overcharging, otherwise, it may cause battery overheating and fire accidents.
In the battery installation and use, hardware and software need to implement multiple overcharge
failure safety protection.

8.6 MIEAMAKBICH )G, MATHIEH FEH . 2RFEE 78 N ) & BRI R PR, B
HH I A R AT RE 2 SRR KR o B2 B —ANE RN BLORYT . — BL7g B B ik 213
MURASTIANRELZ 1L, &I SR 2 A 28 1k e

8.6 After charging according to this specification, normal charging should be ended. When the
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continuous charging time exceeds the reasonable time limit, the battery will overheat phenomenon

may cause thermal runaway and fire. A timer should be installed to protect it. Once the charging
current reaches an overshoot state and cannot be terminated, the timer will act to terminate the
charge.

8.7 % LK HLit 22 4 i ] 5 £ [ AT 1 B, JFR YR 2 b R A A GG AL B, DA G
JEE T 51 A L SIURT K AE

8.7 The customer shall securely fasten the battery to a solid plane and safely bind the power cord
in a suitable location to avoid arcing and sparking due to friction.

8.8 AR 2Rt 2 r b B BERL HEAT H OB RR o AN IR K L AOE R 7 3R] e 2 0 R
R PR AL AILA

8.8 It is strictly forbidden to encase the battery in plastic or make electrical connections with
plastic. Incorrect electrical connections may cause the battery to overheat during use.

8.9 UMM TR IS, I8k G B AT ARG 42 Mk FAREVRL . AN i, LA KR RITB /KT Mk
i 20 0 DI, IR R AR TR FE B . ZE AR ] N BREh A £ B B R 1 B R BT 25 P ot

8.9 Avoid skin and eye contact with the electrolyte when it is leaking. In case of contact, wash the
contacted area with plenty of water and seek medical help. It is forbidden for any person or animal to
swallow any part of the battery or the substance contained in the battery.

8. 10 JEAyfR{reaith, (I ARRZHIMGESD Rl A 5 Ay rh e, 75 00 st o P AT REA K, AR
TRATK K o

8.10 Make every effort to protect the battery from mechanical vibration, collision and pressure
shock, otherwise the battery may be short-circuited internally and generate high temperature and fire.

8.11 MR AR A ANE LA IETREBIR . . @RV RN A7, 78
F R P T v T 2% 1 78 LR 7 L R I SR T 2% TS L . BRI R A E SO A IE B IR L
R L E IR, W RE R IR F it JR 40 IR R R e A e B . RO R B AR A
TR B AR R T 4R SR 12 i it 78 L PT AE 2 B H B AR A ki o 2 AR DA R IR N, FELi
EE RGNS H A BUETIRE, SRk SRR e, SRR R R A i A i S E TR
R [A B2 R AL AT RGLEY . ZHIB A F AL HER PR N R a, # e R4 5
PRI Ry 235 5 7 TR 78 L

8.11 Improper termination of charging may occur during the battery charging process. For
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example, charging beyond the allowed charging time, charging voltage is too high and charging is

terminated or charging current is too strong and charging is terminated. The above phenomena are
defined as "improper termination of charging". When these phenomena occur, it may mean that the
battery system is leaking or some components are malfunctioning. Continuing to charge the battery
until the root cause is found and completely resolved may cause the battery to overheat or fire. When
these phenomena occur, the battery management system should prohibit subsequent charging
through the automatic lockout function and remind the user to return the vehicle with the battery to
the dealer for system maintenance. This battery should only be recharged after a thorough inspection
by a certified technician to determine the root cause and thoroughly resolve and improve it.

8. 12 A KM 15 22 4 5 ] SE EAG I 8 3 P9 00 1 SE 962 A ¥R 1 A 24 m] RE 2 5 i e A K I %
Ko 12 SE S A AE HEC 8 = I B e 2 1 b N e Ll s =3k 47 . B0, WTRER T
U™ E AN S A E A R

8.12 The test experiments described in this specification for safety and reliability testing may
cause the battery to catch fire or explode if not performed properly. This test should only be
performed in a professional laboratory by professionals equipped with appropriate protective
equipment. Failure to do so may result in serious personal injury and property damage.
9.7 storage suggestions

9.1 WERERM AR G 3 AN, HISNAFE TR EEEDY 10~30°C, [RiBEMAE
Egu SRR ENNEZS: LR

9.1 If it is to be stored for a long period of time (more than 3 months), the cells should be stored in
an environment with a temperature range of 10 to 30°C, low humidity and free from corrosive gases.

9.2 FWRE 3 AN HEARBHE—IR (2 RMEH), 6 NHUBHARBHE—IK (2 RIEH), ABOE
7R 78 26 £ 3 CHEE T, 0. 5C HIA A Z 2. 5V, ##E 30min, 0. 5C fHi1H & 78 HL % 3. 65V
#E LA 0. 05C, #E 30min, 0. 5C HIHCHE A 2. 5V, #E 30min, 0. 5C 1H I 78 HL £ 30%S0C:

9.2 Tt is recommended to charge and discharge once every 3 months (2 cycles), and must charge
and discharge once every 6 months (2 cycles) in the following manner: 0.5C constant current
discharge to 2.5V at 25+3°C environment, rest for 30min, 0.5C constant current and constant voltage

charge to 3.65V cut-off current 0.05C, rest for 30min, 0.5C constant current discharge to 2.5V, rest
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for 30min, 0.5C constant current charge to ~30% SOC.
9.3 JETXHGHIRY, RIFHIAFGEATE R L.

9.3 A good storage environment is necessary based on the protection of the battery cells.

10. f&EK:3KE! Hazard type
BPRIZRAE AT AN ERAE I AR R AR AE DL R VB E I S

The customer is aware of the following potential hazards in the use and operation of the battery:
10. 1 BAEHAEBRAEN TR S 2 2L Bl s i . REAEHEZER S
AU LA SNAN R, AR T 50V (1 LI HEL I 5 S U A AR B A0 36 2 [P ™ L A1, R b 7
AT SR A HH R B OR ST B 28 35 DL S IR 7 7

10.1 Operators may be injured by chemicals, electric shock or arcing while operating. Although

the human body reacts differently to exposure to direct current and alternating current, a direct
current voltage above 50V is just as serious as an alternating current, so the customer must adopt a
conservative posture during operation to avoid injury from the current.

10. 2 A7 E LI P B HLRR VR A 2 XURSS

10.2 There is a chemical risk from the electrolyte in the battery.

10. 3 FEERAF AT BN NBT e8I, 207 S e 53 b 2502% F& B L _EVEAE B XU s By 1k
RAEA R, R IN, BRI

10.3 When operating batteries and selecting personal protective equipment, customers and their
employees must take into account the above potential risks; preventing accidental short circuits that

could cause arcing, explosions or thermal runaway.

HHF Annex

WA 1/

LB ] A AME RS

Attachment Annex

Attachment 1/

Battery picture and external dimensions
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