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ARiEE X Terms & Definition

RiF 5E X
Terms Definition
AR T A R A PR A A .
CALB China Aviation Lithium Battery Technology Co., Ltd.
P AT  H [)7 7 il R FE AT FE A PR ) LLT3F125A (3.22V) 1 78 FE IR Bk 4 it
Product "Product” in this specification refers to L173F125A (3.22V) rechargeable lithium iron
phosphate battery produced by CALB.
% R RARI ARG T TR A E] L AEE A
"Customer" means the companies, enterprises or individuals who purchase the products
Customer . e e
described in this specification.
s 25°C.
Room Temperature
H, V5 H b TE AR A AT iR B

Cell Temperature

The temperature of the cell positive terminal.

FEL VAR D RE (1 S T P TR LA A B i 7 B IR, e RSO B 55 T i AE

FEHER BRI, W LR C RoR.

Charge Rate The current value that the battery need to discharge its rated capacity in a stated time, which

(C-Rate) equal to a multiple of the rated capacity of the battery on the data value, usually expressed with
the letter “C” .

TIREMAE R E AR S, IR R R B R, 8 DL R i e A A

FH A bRitE, LA B PR 80%M A TBURIREL, FRONIERTF i .

Cycle life With the repeated charging and discharging, the battery's capacity will gradually decline.
Usually the rated capacity of the battery is a standard, the number of charge-discharge cycles a
battery can go through before it reaches 80% of its rated capacity called cycle life.

TF s LR T R 2 8 A1 BV FRL VAL IR FR T SR AR 2 ] e T 22

Open circuit Open-circuit voltage is the difference of electrical potential between two terminals of a device

voltage (OCV)

when disconnected from any circuit.

A R SRR F L S BB AT LS, SR AT FLIAUE I AT FL IS, FL P AR IR] ) L 22
AR AR T T s T, DR Dy e o it PRSI 5 a0 20 e M A L RELRTIRR 28 P L
Epcipin]iiva

TAEE Operating voltage, also known as the discharge voltage or load voltage, is defined as the
Operating Voltage | potential difference between the battery terminals when the current transmits through the
external circuit. Working voltage is always lower than the open circuit voltage, because when
the current transmits through the battery internal, the polarization resistance and ohmic
resistance must be overcome.
Rk A7 )G, SERAIRG T5E 4. 2. 1 A 4. 4. 1 BT8R bRvEE 78 O 244 BT A5 1 25 &
BUE T DAL IEARME 5 4.2, 1 F1 4. 4. 1 SR MBS R bn v, 20 il e B 3 i ) e
ARE AR KAt -

Restore capacity

After storage, the capacity tested according to the standard charge and discharge conditions
listed in section 4.2.1 and 4.4.1, the maximum of 3 measured values were selected as restore
capacity.

il FLORFFfE

Charge retention

RAE— BN, i —Er S, RS A B SIS A2 R i 03
The percentage of the discharge capacity and rated capacity after the battery stored in a certain
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capability temperature and time condition.
AEWEAE | HIRE—RERET, M ENEERAT R, HEBCAEE SHUE R B E 8.
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
=z LN =
ey | e A T A R
contract Terms of the deal signed by CALB and clients about the specifications of the product.
PR 78 AR AL 4.2.1 25 ik (1 78 s L
Standard Charging | Charge mode described in section 4.2.1.
PR KRG ASEE 4.4.1 5 iR (T8 s L
Standard Discharging| Discharge mode described in section 4.4.1.
R A bR R EE A, R DNEENSE, RAHERMGE R S0C 4 R Mk
State of charge | "BHAURIRCR . GRERILIERIA G
(SOC) The percentage of remaining energy. Only with estimating the battery SOC accurately can
improve the utilization efficiency of the battery, and ensure the battery life and safety.
T PRV R AR P o) T AL R R e . R R R AR SR R B ()
BB (B ) 15 R SR B, TR X St 4R 45 FL T 1) R T R R 3
MR Ags | B P YA ) R T s ) S PR AR G R PR R, T DL S R I A R i BT
Battery HEAT 13 B2 11 o T4 B
Management The electronic device is composed of electronic components and battery control units. The
System electronic component is to collect the electrical and heat related data of cell (integration) or
(BMS) battery module (integrated), and supply the data to the battery control unit of the electronic
device. Battery control unit is a battery management control system which controls the
electrical or thermal properties, and exchanges information with other control units on the
vehicle.
“V” (Volt) R%f, HiHEAL
“V” (Volt) , Unit of voltage
“A” (Ampere) Zh:, HJLHAL
“A” (Ampere) , Unit of current
“Ah” (Ampere-Hour) Z85-/Nif,  HL A BLAT
“Ah” (Ampere-Hour) , Unit of electric charge
“Wh” (Watt-Hour) PLAF-/NE, REEERAL
V o “Wh” (Watt-Hour) , Unit of energy
IS “mQ” (Milliohm) ZEEKAY, HifH #fr
Units of “mQ” (Milliohm) , Unit of resistance
measurement

“C” (degree Celsius) G, JHE AL
“‘C” (degree Celsius) , Unit of temperature

“mm” (millimeter) =K, K& HA7
“mm” (millimeter) , Unit of length

“s” (second) FV, B[] HAL
“s” (second) , Unit of time

“Hz” (Hertz) #%%, #Z A7
“Hz” (Hertz) , Unit of frequency
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1. J&EFYERE Scope

A7 AR A T U F A P B L173F125A T 7S FUBEIR R A s A S R RE AR AR . BOREDR R iR
HI.
This specification covers the performance indexes, technical requirements and safety issue of the L173F125A

rechargeable lithium iron phosphate cell manufactured by CALB.

2. =% Product Type

2.1 PR TR BERREREE

Product Name: Lithium iron phosphate cell

2.2 RIS Hk%: L173F125A
Specification: L173F125A

3. Bk R~ Cell Dimensions

T
14 2h2 —Lhe

6403
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it H i JF (mm)
Items Description Dimensions (mm)
L K2 174.420.3 (ESTZHEELL
Length T e
e
S
w Width 36.440.15
H RO COrBRRE) 178403
Height '
H R R AR 175,340 4
Height 4
4. P2 Eh¥EBE Product Performance
4.1 $iRZ% Technical Parameters
Fr5 A ZHULY] %k
NO. Items Parameter Remarks
Aoz oz B 4\‘ Y
1 MEAE 125Ah ’mﬁﬁﬁﬁ _
Nominal Capacity Standard Discharging
2 By . 125Ah PRI
Minimal Capacity Standard Discharging
3 LA 2.5~3.65V
Work Voltage
it B, 50%S0C
4 EOILV‘]FH <0.9m0 By 0
Internal Resistance Fresh Cell. 50%SOC
pRifE7E e (0~100%SOC) ~50min
5 7 FLIS ] Standard Charge SHAY
Charging Time PRIE 78 L (0~80%SOC) ~60min Reference Value
Fast Charge
HEFZSOCHE A & H
6 Recommended SOC SOC : 3%-99%
Window
D= 72% St . TN
7 Operating Charging Temperature Refer to section 4.2
» N=l::3 72% o -
Temperature ] & 5( R -30~60<C SER 4'_4 "
Discharging Temperature Refer to section 4.4
FL I E
8 2.4540.15k
Weight g
. AR 5
Shell Material Aluminum
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4.2 FeHEF Charging Model

FF5 ZH A% /U
NO. Parameter Values Remarks
N, PAI2BATH I FF 2L 78 L 22 SR FLM L J.3.65V, SRS 7E3.65V I H o474k
PRUEFEHARE | 70 H B4 IR R PR <<6.2530.5A
421 Standard At room temperature, charged to 3.65V at a constant current of 125A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 6.2540.5A.
P 78 HL i E
N h\‘EI ==
422 Standard 2549°C H b I
Charging Cell Temperature
Temperature
- To e R IBALLE (T b 7e BB, — EL R B R i R T 4
Yl 75 L IR FE " & .
Xf 78 HLR BEVE B, R b A
Absolute . . .
423 Charging 0~60C No matter what the charging model is, once the
Temperature temperature of the cell is above the absolute charging
temperature, charging should be stopped.
i 75 P TR e ARAE AT A 7 BB AE ik rh T HUIR S, — B
] Absolute 3.8V BRI SN S E2B U A ch s i e S A S P A T
424 . o No matter what the charging model is, including pulse
Charging Maximum 3.8V . .
Voltage charging, once the voltage of the cell is above the absolute
charging voltage, charging should be stopped.

4.2.5 RIAIEE S 78 H H BRI Charging Current Limit at Different Temperature

L L o<t | 5<T | 10=<T |15 <7 |20 =] g5<T | s0<T | T>
Cell temperature | T<0C | o | 150 | <15¢ | <p0c | TS | <soc | <soc | eoC
range 45°C
ORI K 7S H HELL
Maximum chargin . 0.1C 0.2C 0.5C 0.7C 1C 0.8C 0.6C .
current allowgd N KNTF K,:Ef
e BUERLE allowed allowed
Charging voltage 3.40V | 3.50V | 3.60V 3.60V | 3.65V | 3.65V | 3.60V
limit

4.3 RVFABK S 7E B HLRE Maximum pulse charging current allowed

PR AT IR, ARSI R A R BN F I B TR B R . SRR SRR B SO VR R Rk 7S R A
ARSI (AL 25 MR ST R I8 T 78 FIRAS DL K BB B2 S5 5 A o 3B T A1 78 2R AR T RE 2 dd B R K A
PRSI I8 T G ok o AU F )P it o R B A

During the process of product being used, pulse current created in regenerative braking can recharge the battery.

Maximum charging current allowed and the pulse duration in different temperature conditions must strictly observe the

5
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duration are shown in the following table:

and thus is exempt from the responsibility of CALB for product quality.

ARl SOC MR BE AR, SRR Rk 78 H B R AR SR I 8] 0 R R o
In different SOC and temperature conditions, the maximum values of charging current allowed and the pulse

conditions listed in the following table. Violating the described conditions may cause permanent damage to the battery

FH B IR
SOC Cell Temperature
-5-0C 0~10°C 10~25°C 25~60°C
~90% AT A Fe v NG RAevF
Not allowed Not allowed Not allowed Not allowed
~80% ATV ARV ARV 1C/5s
Not allowed Not allowed Not allowed
>70% AT 0.5C/5s 1C/5s 1C/10s
Not allowed
<70% 0.5C/5s 0.5C/10s 1C/10s 1.5C/10s

TR,

WA AL T A TR,

4.4 JHEAE Discharging Model

the rest period, the battery is not allowed to pulse recharge again.

BRI B e G, PR R A BOARARIYY, I IA) R 55 T sl T bkt 78 FEL AR RN (8] AREEIS BIPY, At vy DAAL
{EAEARHRIS I, AN Fo o L P O AL | B Fe R SR
After each brake charging, the battery needs to rest for certain time, which should be equal to or longer than the

duration of the pulse charging. During the rest, the battery can be in the discharged state, or in a non-working state. But in

FF5 ZH P A% /i
NO. Parameter Specifications Remarks
AV - Fin T, PAI2SATELRFEL 2 5 i /N2.5V
KR R A 5 m . LA f uu% TR 2 LA L Tt /)
441 ) . At room temperature, discharged to 2.5V at a constant current
Standard Discharging Model
of 125A.
KRS TR VAL
4.4.2 Maximum Constant Discharging 125A
Current
=y JE R sk VE BE
443 Wﬁﬁﬁz EE@BZ 2549 PRV i
Standard Discharging Temperature Cell Temperature
ol AR TR RS, — BRI
444 20 TR IR 30~60°C P, Vi T 52 7 S 4 o) T R AR e L R
o Absolute Discharging Temperature NG
No matter what the discharging model is,
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once the temperature of the cell is above
the absolute discharging temperature,
discharging should be stopped.

45 HiMERE Electrical Properties
4.5.1 WX Test Conditions

B REs, WIS AEIR N : 2525C, MXHEEN: 25%~85%, KTU/L/iy: 86KPa~106KPa [r3f 85
HEAT -

Unless otherwise specified, all the experiments should be carried out under ambient temperature: 254+5<C, relative
humidity: 25%~85% and atmospheric pressure; 86KPa~106KPa.

4.5.2 WA 5B E SR Requirements of Measuring Instruments and Facilities

R A A B CELAR A I B S8 a6 oo AU ) 42 [ AT O v By e A Ay
KA R E it B a0, JEAROHN . IraiiR R B RLEA % 1S BENIRSE R, HORS R & T
FEPRAE [ — MR AR /DN TN S B AV RER =2

All of the measuring instruments and facilities (include the equipments which monitor the test parameters) should be
verified and calibrated qualified by relevant Chinese Calibration Regulation or certain standards within the valid date. All

the test instruments and equipments should have adequate precision and stability and the precision should be an order

higher than the tested indicators or the tolerance should be less than one third of the tested parameters.

4.5.3 Efefetn Performance Criterion

Fr5 i H BORER ATk S 4R
NO. Items Technical Requirements Test Methods
RS oA . IR TS5
1 S BREE, ARIRIE2E . H
Appearance No damage, leakage, oil Visual Inspection
contamination. Legibly marked.
L R G 125A TR LA &
Discharging Discharging Capacity: 0 T, PL125A #EAT IR 2 PR 2.5V, T
2 performance AR (BLAh ).
under room | 125A i HLIF>125Ah It’s the capacity (in Ah) when batteries are discharged
temperature Discharged at 125A >125Ah to 2.5V with 125A at 25+2°C.
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IR EE | R R

fe Discharging Capacity:
Discharging .
3 characteristics a)_45 C HTElZZ-S:A‘h
under high and Discharged at 45°C >122.5Ah

low b) -20°C i}>106.25Ah
(eMperatures | pjischarged at -20°C >106.25Ah

e L

High-temperature discharge capacity:

a) HLIBbRAE AL

Standard charge;

b) 7E 4542°C %1 T i & 5h;

Be set aside for 5h at 45+2°C;

c) fE 452°C% M NEL 125A B EZ Lk
2.5V, THEIAHEAR (LLAhTH.

Discharging the battery to 2.5V with 125A at 45+2°C,
calculate the capacity.

IR A A e 4 an S AP Rk AT
Low-temperature discharge capacity test:

a) HLIbRAE L

Standard charge

b) 7E-20+2°C {1+ T4 & 24h;

Be set aside for 24h at -20+2°C;

C) 7E-202°CH M FLL 125A TR B4 IEHEIE
2.0V, THHEESE (BLAh ).

Discharging the battery to 2.0V with 125A at -20+2°C,
calculate the capacity

AT L DR
SRR
71 i L PR 7 32 =95%
Charge retention | Charge retention=95%
4 and capacity

=B >
recoverable | B EEH=96%
capability Capacity recovery=96%

under room
temperature

a) HLt bR 7E AL

Standard charge;

b) fE 25+5°C 5 T i#AF 28 K;

Stored for 28 days at 20£5°C;

c) =im T, L 125A OB EZIERIE, THREATH
AR (LLAhTP);

Under room temperature, discharge it at 125A to
cut-off voltage and calculate retention capacity (in
Ah).

d) AT AR SR

Then standard charged again;

e) =im T, LL125A R EZ B, THEIKE
& (LLAhT).

Under room temperature, discharge it at 125A to

cut-off voltage and calculate recovery capacity (in
Ah).

T 75 i >4000 VX
Cycle Life >4000 cycles

a) PR 7E R

Fast charge;

b) =i T, Ll 125A HFHE E 4 EHE;
Discharged at 125A to the cut-off voltage at room
temperature;

o HE a) ~b) , EFBFHNTEEER 80%
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1b, P BURAE R CEE SN2 HLI BOIEIA T i
Repeating steps of a) ~ b), until the discharge
capacity reached the 80% of rated capacity, the
number of cycles completed was defined as the
battery cycle life.

4.6 ‘Z4:VEfE Safety Characteristics

Overcharge Test

No leakage.

Fr5 A BOREK W77 15 S o8 BR
NO. Items Technical Requirements Test Methods & Steps
a) HbARAE A
Standard charge;
HEH AFRE AR AR | by 1) 125A B E 4.015Vs
1 No explosion. No fire.

Charged to 4.015V with 125A current;
c) M%E 1h,
Observe for 1h.

a) HLhRAE A
Standard charge;

2 Ove?d%tfﬁarge Tl\\l%ﬁ(\ p Ifsfﬁlg oJr:.\ NT;?):rﬁi?ﬁ\' € Eﬁﬁﬁﬁﬁ > 4
Test No leakage. Discharge for 90min with 125A current;
c) M% 1h.
Observe for 1h.
a) FEVHARE 7S A
Standard charge;
b) KFrihiE . TARZ SRR 10min, ALK H
41 FEIE AR A | BN T SmQ;
3 Short-circuit No explosion. No fire. | Connect the battery positive and negative terminals
Test No leakage. with wire for 10min directly. The resistance of external
line should be less than 5SmQ;
c) M% 1h.
Observe for 1h.
a) HARAETE
Standard charge;
bOFH & 3 mm T il B9 e CBF 2 (R (5 HE £ B2y 45°
~60° , FHEREOGE . BHM. AR Katig),
o | nai feﬂrauon ﬁﬁﬁ?@ffﬁ jf/ﬁff bl (20%5) mms R, AT BT s BB 7
Tect No leakage, | FIBUEE, SEERrEESEEHRITA LA, e

(EaEeRea Rk R

Penetrate the battery from the wvertical direction
throughout the inside plates with the ®3mm needle
(Angle of the needle tip is 45 ©~ 60 < The surface of
the needle is clean and free of rust, oxide layer and oil
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stain) at (20 &= 5) mm/s speed (needle stays in the
battery).
c) M% 1h.

Observe for 1h.

a) HLIBbRAE AL

Standard charge;

b) 4% N H %Ak AT i

According to the following test conditions:
——HET7 A ET & HL AR AR 7 T it
Crushing direction: Pressure perpendicular to the

battery plates;
——HFER AR 75 mm R AR, 2EE

RO (LD KT s Bt i R

Form of extrusion plate: A semi cylinder with

®IE ABELE AR AW | radius of 75 mm, and length (L) of the semi cylinder is
5 . No explosion. No fire. ’
Crushing Test larger than size of battery;
No leakage. i i .
—— BT T B R AR T 1
Crushing direction: Press vertically in the direction
of extrusion plate;
——FREREE . HRIAE] OV BT & 3 15%
B R /135 3 100 kN J5 15 155 IE
Squeeze level: Stop extrusion when voltage reaches
0 V or deformation reaches 15% or extrusion pressure
reaches 100 kN;
c) M 1h.
Observe for 1h.
a) HARAETE
Standard charge;
‘ b) H A r b H 1 R A 1.5 m s LA B ks
Bk AR AR AR 5yt |-
6 Drop Test No explosion. No fire. . .
p No leakage. Two terminals of cell faces down from a height of 1.5
m onto the cement floor;
c) M% 1h.
Observe for 1h.
a) HbARAE TS
- AEE, ek, A, | Sendrdeharges o
7 No explosion. No fire. | b) REFAERRMBAIREZM, REMHIZES C/min

Heating Test . . o o N ;
No leakage. fiE R =R TR 130 C+£2°C, FHRFEFIRE 30

min J5 {5 1B n#;

10
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Battery was placed into the temperature box, and the
temperature box will rise from room temperature to
130 °C + 2 °C at the rate of 5 °C / min, and stop heating
after maintaining the temperature for 30 min;

c) M% 1h.

Observe for 1h.

KR
Seawater
immersion

ABRIE. AR AN
No explosion. No fire.
No leakage.

a) HLIBbRHE AL

Standard charge;

b) K FAHIE N 3.5% NaCl A7l (R %, 15
LRI T K H 2 h;

Battery was immersed in 3.5% NaCl solution (mass
fraction, simulating seawater composition at room
temperature) for 2 h;

C) TR TE 4= ik A H vl

Water depth should completely exceed height of the

battery;
d) W& 1h,

Observe for 1h.

T BETEA
Temperature
cycle

AEERE AR AR
No explosion. No fire.
No leakage.

a) FEIBRAE 7S F

Standard charge;

b) EAAFRI SO R AR U A T A R R b ik
TR, P IRELS K

Battery was put into the temperature box, and
temperature of the temperature box was adjusted

according to GB, with 5 cycles
o) M 1h.

Observe for 1h.

10

AR
Low
atmospheric
pressure

AN AN K AR
No explosion. No fire.
No leakage.

a) HLtbRiE7E s

Standard charge;

b) FARHH AR TSR T, AR U
11.6 kPa, IRJEVER, #HHE 6h;

Battery was put into a low-pressure chamber, air
pressure was adjusted to 11.6 kPa, room temperature,
standing for 6 hours;

c) M% 1h.

Observe for 1h.

1

I NE
Thermal
runaway

AN AN K AR
No explosion. No fire.
No leakage.

Inhche & ve F P DR EORIR, RN 7 P R <&
JREA LR, A E DR EOR L E bR, Ik &
875 B L LR R, AR RE B RO RIS AN K
T IO GBI ANRT, 00 R A R AT ELAE
LA AL S, B 2R AE TN A B R

Heating device shall be flat or rod-shaped, and the
surface shall be covered with ceramic, metal or
insulating layer. The power requirements of the heating
device are shown in GB. The heating device shall be in
direct contact with the battery. The size of the heating
device shall not be larger than the heated surface of the

11
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test object. The temperature sensor of the monitoring

point shall be arranged on the side far away from the

heat conduction, that is, the opposite side of the heating

device -

a) FAKHLI e L E] SOC=100%)5, F A 1C HLjidk
ZEFEHL 12 min;

Battery was charged to 100%SOC, and charged for 12

min with 1C current continuely.

b) SLZIEBIMIGEE , I DL R D) F A R
AT RSN

Start the heating device immediately and heat the test

object continuously with its maximum power;

C) BRI IE B E SO I IR T Ak #
300 CHf, fFibfilAk, KEINHGEE.

When out of control heat occurs or the temperature of

the defined monitoring point reaches 300 °C, stop

triggering and turn off the heating device

d) S 15 A IR 1 2 A HE T A )

Whether there is thermal runaway shall be determined
according to follows:

1 W G AL s, HL R BE B 4G B
] 25%:;
The voltage drop of the battery is more than 25% of the
initial voltage
2) M ) S A B F b g A PR e v AR
JE;
The temperature of the monitoring point reaches the
maximum working temperature specified by the battery
manufacturer
3) S AR T 2 dT/de>1°Cs, HAFFS:3s LA .
The temperature rise rate at the monitoring point dT /
dt>1°C /s for more than 3s
L)@ EE (2)FI(B) KRS, HlE KAERKLE. U
RARAERSE, WGdd. R R Ko gl
RIhW, ANEK AEENEGET . FRE5 1M
FEANIR NI s B0 2 1 Gt PR IR AT 1 T
When (1) and (3) or (2) and (3) occur, thermal runaway
is determined. If no thermal runaway occurs, the test
passes. During the heating process and within 1 h after
the heating, if there is no fire or explosion, the test will
pass. The above conclusion should be judged by naked
eyes without disassembling the test sample.

e 4R S5 GBT38031-2020
Notes: Refer to GBT38031-2020
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A7 fi#fF1RE Storage Performance

FF5 ZH 7 iR M
NO. Parameter Specifications Condition
ARE R E GEID PRUEFT B F30%SOC, 25°C i B fif {728 K
1 Restorable capacity =120Ah Standard charged to 30% SOC, and storage for 28 days at
(Short term) 25C

5. IBHIER I Precautions for Transportation

RIS 7E = 30% i FERAS N AR AT ia 5, FEig el A2 b BBy L R 2R SN by e e L 7 Ak H IR K
AFEE . G TR KE RSSOl T RS R AT iiE 2 MHIT 1020-2013 (Bt Ia StiiE ) -

The batteries should be packed in boxes for transportation which should be conducted not less than 30% SOC. They
are also should be prevented from vibration, shock, extrusion, sun-scorched and rain-drenched. It could be delivered by
car, train, boat, etc. If it will be delivered by air, please refer to MH/T 1020-2013 Standards for transport of lithium

batteries by air.

6. FFER I Precautions for Storage

RBIEAE GEEIE 143D 7ERR SRR N-20°C~25°CHRITE T . T IRE XA A, 45 5 R i I o, Gz ey
KIFIIRPR . AEAFOEI R, ZR R Ay B B, I3 S AU o A0 B

The batteries should be stored (more than 1 month) in a clear, dry and ventilated room under ambient temperature of
-20°C~25°C, and it should be kept away from caustic material, combustion source and heat source. Do not turn over

battery during storage; mechanical shock and stress should be avoided.

KA I, B H X AT — IR fE S BCRL4E S, AL 7E 10%~30% fif FLIR 25 CFEL R VB [ -
3.215V~3.305V) FI:AF.

If the batteries kept unused for a long time, it should be charged and discharged at the standard model every six
months. Store the battery in the state of 10%~30% SOC (voltage scope: 3.215V~3.305V).

PVt A TR B B SR I T
The requirements of storage temperature and humidity are as follows:
P A7 i
Standard Storage -20C~ 25T
AR Temperature
Storage Temperature A 0] it A7 I W AR
Absolute Storage -20C ~45< Short term (within 1
Temperature month)
A7

2 - <70%RH
Storage Humidity
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7. FREIERZEW Precautions for Charging
7.1 78 HL YA Charging Current

78 FELFELVL AN T AR AR R R 0 S0V e K 70 R LR o S FH v T HE T P U 70 PR T R 51 A P T R AR TR
PERE. HUBRIEREAT 22 PERE R IF) B, JF AT A= S BUR BRI -

The charging current should not be higher than the maximum value described in this specification. If the current is
higher than the recommenced one , it could bring about a series of problems , such as charging and discharging

performance, mechanical property and safety, or even leads to overheat and leakage.

7.2 FLHLHLE Charging Voltage

78 LR e AN T AR R PR 20 7 F E e o P v R T 4600 A R R R BN, R RTRE 1 R F I A
TR RE . HUBRIEREAN 22 A PERE R IRl AL, JF 7T e S BUR Pl i -

The charging voltage should not be higher than the maximum value described in this specification. If the voltage is
higher than the maximum value, it could bring about a series of problems, such as charging and discharging performance,

mechanical property and safety, or even leads to overheat and leakage.

7.3 7L HLIRE Charging Temperature
FAL I ZIFE 2 6T 78 HIEL S . 0°C~60°C G [l P H#EAT 78 B (FE B S 45R) -

The battery should be charged under the absolute charging temperature of 0°C~60°C (As shown in the technical
parameters table).

7.4 %51k )2 7 78 F Reversal charging

IERERE B IE R, AR R . A BBIE SRR S, S BORIBR R T A 2 4 e
Properly connect the terminals of positive and negative of the batteries. The reversal charging is forbidden. If the

polarity is reversed, the battery will be damaged and safety problem may occur.

8. MEERZEIN Precautions for Discharging
8.1 JitHL FEi Discharging Current

U H LI ANT B S A RIS PR E B B KT AL, R AU & S BUR T A B PR RO AT RE S 8O K, #
222 HH I EL B O R C ) o S AR 15 T
The discharging current should not be higher than the maximum value described in this specification. Discharging

with a higher current may result in the capacity fade and over-heat, even smoke or black material ejected from the case.

8.2 JHHLIRZ Discharging Temperature
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LA ZBUFE 4056 R s -30°C~60°C 13 Bl N #H AT U (FE LB AR S 403K «
The battery should be discharged under the absolute discharging temperature of -30°C~60°C (As shown in the
Technical Parameters table).

8.3 ZE kit H Over discharging

FEHIB IR A A R, S22 b HE R G P b it JEOR R AR, A FI i, g S B R AR R 5
Az e fa
During normal usage, the battery management system should be applied to avoid over discharging. Once over

discharging happens, the battery will be damaged or safety problem may occur.

i EE R A, AR R AR ], & AT Re s i T B SO ARV T AL TR RS . B eI e
MIRA, HIBSE 7R L, Lk H AL T 10%~30% 1 RS o

What should be paid attention to is that the battery can be in the state of over discharging because of
self-discharging during the long time storage. To avoid over discharging, the battery should be charged according to a
fixed schedule, keep the battery within the 10%~30% SOC.

9. HhERMEIEREIM Cautions of Battery Operation
9.1 {EFHHLIhAT, 1HA4H P ARG B A0 & r it R T AR 1R

Please read the instructions carefully and pay attention to the marks on the surface of battery before use.

9.2 fEfE MRS, MBI PR, KR, UIZ0ET R, Z5IEEAE . phairfit.

During operation, please keep the cell away from heat source, fire source. Never beat, drop or shock the cell.

9.3 £ b ELE R R A AT 1 e A AR o L

Do not directly solder the cell or pierce it with a nail or other sharp object.

9.4 ZEIEFF IR E, Rk eR . Y98, EREEAIZS I bSE .

Do not turn over battery. Keep it from strike, throw, tread or bending.

9.5 Fhibags i, USRS, ™ EHIA

Do not make battery short-circuited, in order to avoid from danger incurring or battery damage.

9.6 JRIT LI LA AL B, ANEAAN K EUKH .,

Discarded battery should be well disposed. Do not throw it into the fire or water.

9.7 A it A Re A HIAHE & 1 Fait L S R AR TE i o
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This battery only can be used with the specified charger for lithium-ion battery.

9.8 R AT BT RS I

Precautions for the Design of Battery Box

®  HE R AT 0B UM S5 LAORTIE I P38 FL il G R A LB ol 5

Battery box should have enough mechanical strength to make sure that the battery inside would avoid
mechanical shock;

FEL LA PN 22 28 R L PR P 2 AN AT B R PRI A 5

Places inside of the box which are used to fix batteries should not have sharp edges;

CER RN AW a7 R N R AT G LB o E B YIRS e L RS QLSRN RS WA 72 N
Hh LA AN AR I 5 ORAIE ST AT
The cooling issue of the battery box should be fully considered. Overheating damages to cells or batteries

caused by battery box thermal design problem, CALB will not assume responsibility for such quality assurance;

R A et b RN 78 0 25 R B 7K L B 2R il R, PV 0 256 A2 B 5 AR HE L B K BT AR5 .
H TRk B2 o T 3 B FRE B M AR (s ik, AEABAE), PS4 A AN AR A B B ORIAIE 5T E

Battery box design should be full considered about the battery waterproof and dustproof problem, battery box
must meet the relevant national standards for water and dust levels. Cell or battery damage due to water, dust

problems caused (such as corrosion, rust, etc.), CALB will not assume responsibility for such quality assurance.

9.9 Hih 1% HE Connection of the Cells

A I I AR RO AR T BE AR A 1y, BIR B BRI 8L, R Re s SBEMAR, ThaekAk.
Rub the terminals and bus bar with sandpaper before usage to make sure that there isn’t oxide layer; otherwise

poor contact may incur which may leads to improper function.

EUE FAE L RO, FibAE 1C ORI, S H AR S IR 8] 9 PRAE S B <3mV, AT EREEAS
DR 2 F HLE K 3 S0 5 R

Copper material is suggested to connect the terminals. When the battery was discharged at 1c,the voltage
between the terminals and bus bar should not reduced more than 3mV,It ensured that exceptional heat did not

occur to the battery because of the augment of contacting resistance.

K FHR T4 TR AT SR A

Exclusive spanner is used to connect terminals.
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9.10 HJhEFE RGN Applications of Battery Management System (BMS)

VA E A RS, RS B RS R HI.

Customers should configure a BMS which is used for strictly monitoring, management and protection.

o KN HAHMEHRKRGTEMI R TR, HX R L, REHIR. #&U8EHKE BTN,
BT E R R
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

® U BAE B U F I EE R W RIRESE, DA G sl HL it ) {5 PR RE
The design or framework of BMS must be changed with permission, so as not to affect the performance of

battery.

®  Z 7 NIRAT 58 RE I RIS e I B, IR W B E SRR IS . A E & e Y R i R G AL )
BEL PAY ) M AR 1, v A P AN R P o o B ORUE BT
Customers should keep a complete battery operation monitoring data as the reference of responsibility division
for product quality. Without complete battery operation monitoring data within system usage period, CALB will

not assume responsibility for such quality assurance.

o BGHIbIARIHORA . i AT 2.0V I, ALt Py AT RE 2 B R AERBIA, SR oL ER H i
ai U RIE SRR A B BUE REAR T 2.8V I, RGN MEEFERRIREIR /N, HAEEH A ATEK
PRAR IS T o 250 7 5 B2 1ok FH) 28 70 S5 it P A 1) P BT 7 Fi, B L RV R N TBOIR S
Avoid over-discharge state. When the battery voltage is lower than 2.0V, the internal battery may suffer
permanent damage, now the quality assurance responsibilities of the product of CALB failure. When the
discharge cut-off voltage is lower than 2.8V, the energy consumption in the internal system minimize and
prolong sleep time before recharging. Customers need to train users to re-charge in the shortest time, to prevent

the battery into the over-discharge state.

® HIJHERAEARE DA IERMRIR A P el (BiEARMETS L, RIS, RGN AR TS D), AT
RE PSS A BRI G . o B AR G AR I de /N 70 A PR A 7 PR B EAT 92 . ZRIEAER T4
PR A5 AR E 25 F R e e, 75 U rh A e AN AR HE o R RAIE 94
Charging at low temperature is forbidden in this specification (including standard charge, fast charge,
emergency charge and regenerative charge), or it may reduce the capacity. Battery management system should
ensure the cell operating according to the temperature protocol (refer to section 4.2 and 4.3); otherwise the

CALB does not assume responsibility for quality assurance.
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9.11 Y IRIFES N (TR B 1 B ) Fa it 2 R R AR AN DR IR T

Refer to CALB Lithium-ion Battery Installation and Maintenance Manual for maintenance.

10. 'BAKBHALIE Emergency Treatment

R R AR R, RO NIRES , S AR, NHTE K BRIREE , R RIEERIRYT, SNt
HEL B 5
If the leakage of electrolyte happens, and the electrolyte enters into eyes, rinsing them out with clear water and

get a treatment in the hospital immediately instead of rubbing eyes, or the eyes may get hurt;

IR E A DR A R R R R AR, AR AR, N RIDI EL IR, A R AR TR
s, AR AN, KIS B B A R

During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other
abnormal occur to the battery, please cut off the power immediately. If the cell surface has got high temperature,

please remove it from the device or charger after it gets cool;

RVBAE RS SR A T AN R AEBNE, (HATRESA BRI RO E, 3B BZ15 0 AT R HCRE it b 26 2 U i e
IR £, B RO K AR . TR KK, VIS K, RS i Jn AT Ab P

Explosion will not occur under extreme conditions, but the battery may smoke, for this situation the cell should
be isolated from air by any measures except using water, such as covering with sand, or using carbon dioxide

fire extinguisher, dry powder fire extinguisher. The cell should be treated after smoke dispersing.

11. H'BEFEI Others
ATAT A P AR S BRI, 1EEMARNT . AR TR BN, ARAFA AT @R,

If there are any items not mentioned in this specification, please contact our company. When the version of the

specification is updated, the Company will not issue a separate notic
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