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CMB04010059 _
1. Standard {&iEtFiE

This product complies with National Standard GB/T 31241-2014 {Lithium-ion

Manufucturer Battery General Specifications) of PRC.

“EFtliERs

CM Batteries Co. Ltd AR YRR T NRIEAE E K AR GB/T 31241-2014 (45 77 i H]
BT HUHURT Bt 2 AR ) .
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2. Production description =it
a) Cell BB EVE LF230
b) Structure Drawing FBith£EHIE:
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3. Scope jEE

This specification applies to the technical requirements, test items, testing rules,

safety warnings, packaging, transportation and storage of lithium-ion battery

packs produced by CM BATTERIES.

FHAMEBIEAT CM BATTERIES CO,Ltd P RIERE FRMARARER, MRXIE. WA,

4. Product parameters Z=R&#

0N=O. Item TE Parameter & Remark
FS # E-3:3
1 Nominal Voltage #R#RFEE 12.8V 3.2v/cell
2 Nominal Capacity i REE 200Ah @0.2C
3 Minimum Capacity s/ &£ 190Ah
4 Shipment Voltage $5i5E8/% /
5 Initial Internal Impedance #I5HE <60MQ AC 1KHZ
6 Standard Charge Voltage #rfEFEFEREE 14.6V 3.65v/cell
7 Standard Charge Current FrEFEEBERR 20A
8 Max. Charge Current S AFeEBFETR 40A
9 StandardDischargeCurrent FREREEERTR 100A
10 Max. Discharge Current S AEBEEIR 200A
n Burst Discharge Current 84 FEBFEIR 220A <15ms
12 Discharge Cut-off Voltage pEB&LLEFB & 8V 2v/cell
13 Cycle life {&1Eap 22000cycles | Retention: 270%
14 Charge Temperature 7eE8i8E -50°C~+55°C S(t:cjr:]c:g;d
15 Discharge Temperature FEBIREE ~_+560(::; sltsc(';%(:;i
-20°C~
<3 months
16 Storage Temperature i&F5E +45°C
-20°C~ +25°C <lyear
17 Weight &= About 30 kg
18 Special Request 45EAITAERK IP67 IP67
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5. Material Sheet 1%

NO. Item Description QTY | Unit | Remark
Fs 7= ik e 75 it

1 Battery cell i EVE LF230 4 PCS

2 BMS (&R / 1 PCS

6. Battery Pack Reliability Test H;théHa]§e 1tz
6.1.Testing Condition jllizts= /4

Each test should be carried out under the standard atmospheric pressure

conditions of the test unless otherwise specified.

RERENE, SRR ERSEDFEM THT.
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Temperature ;8fE 20°C~30°C
Relative Humidity BXHEE 45%~75%
Atmospheric Pressure K5 %7] 86KP~106KP

Pre-cycle FEH:

Do a pre-cycle before the test, charge at 0.2CsA at an ambient temperature of
25+5°C, and when the battery terminal reaches the charge limit voltage, put it
on hold for 0.5 to 1 hour, and then discharge at 0.2CsA to the cut-off voltage.
MRXETIEIR, 7F 25+5°C AUMMEIRE UL 0.2CA 7858,  HFEEtIR IR FeHERIREER, BH
=T 0.5 21/, AFLL0.2CA IFBBE#ILEBIE,

6.2. Requirements for measuring instruments and equipment MEXEEEFER

« The accuracy of the instrument for measuring voltage should not be lower
than 0.5, and the internal resistance should not be less than 10KQ/V.
BB EAHYBEHIBENRE T AT 0.5 RBEARI/NVT 10KQ/V

+ The accuracy of the instrument for measuring current shall not be lower than

0.5 grade.
FEIRNEMERAIEERRIET 0.5 %

+ The accuracy of the instrument for measuring time should not be less than+
0.1%.
X NERERIBE AR T+0.1%

+ The accuracy of the instrument for measuring current shall not be lower than

0.5 grade.
FEIRNE(ERAEE AT T 0.5 4
« The current of the constant current source is constant and adjustable, and its
current variation should be within £1% during charging or discharging.
ERFENEREEEHAEN, EFRBaMNAEIIETEBIREMNE 1%L
The voltage of the constant voltage source is adjustable, and its voltage

variation range is+0.5%.
BERRIBERAER, HBEEWEE0.5%

« The accuracy of the dimension measuring instrument shall not be less than
0.02mm.
R NENXEEAHEEARET 0.02 2K

+ The sensitivity of the weighing instrument should not be less than 0.1g.
MENEERIRBUEFNAET 0.1g

6.3. Specifications for testing electrical performance parameters HS 54

TRAME



Date HHH:

20240125

Project Name IGE&:
CMB04010059

Manufacturer
SRS R
CM Batteries Co, Ltd

page: 8

Tel: +86 158 1732 3917

Email :cherry@cmbatteries.com

CMB Headquarters:
Rm.1006 10F

Hengbo Bldg

Longping Community
Dalang St,Longhua Dist
Shenzhen

GuangdongChina

CMB Facotry:

8 Floor,5 Building
Qinggu Intelligent
Manufacturing
Park, Tangxia Town
Dongguan

Guangdong,China

6.3.1.Charge Test 7zt

« Test Method x5

+ Standard charging #rzee:
charge at 0.2CsA constant current at 25+5°C, change to constant voltage
charging when the power terminal voltage reaches the limit voltage, stop
charging until the charging current is less than or equal to 0.02CsA, and the
time does not exceed 8 hours.
£ 25+5°CRLL0.2CA BB AR, LAIEEERESERGEEATIRIREENTE, F1LEREE
EIFEBBIVNTHET 0.02CA, FEREFET 8 /)\dT,

« Fast charging Hhikzses:
Charge with a constant current of40 A at 25+5°C, and change to constant
voltage charging when the voltage at the power supply terminal reaches the
limit voltage, until the charging current is less than or equal to 0.02CsA, and
the time does not exceed 8 hours, then stop charging.
f£25+5°C A 40 AREERRFTE, FEAIEESBIRGHFLRIBEARIREEE, EFI7EHE
NFEIET 0.02CA, FEMENEE 8 /MY, ARFLERE.

Approval Standard &#&trE

Any charging mode can be used, and the charging current can reach a state
of less than 0.02CsA within 8 hours.

FILMEREQ7ER, RERAILUAZEI 8 /NIRRT 0.02GA,

6.3.2. Discharge Test fiHiK1e

« Test Method &7

+ Standard discharge #R/HERES:
Discharge at a constant current of 0.2CsA to the discharge cut-off voltage
under the condition of 25+5°C; the discharge time is not less than 5 hours;
LL0.2CA RYBERRIRMFEB =B ELLERB R 25+ 5 CRISA T, BEBRIEIA DT 5 /e

+ Rapid discharge {RismEE:
Discharge at a constant current of 200A to the discharge cut-off voltage
under the condition of 25+5°C; the discharge time is not less than 40 minutes.
£ 25+5°CAIZMHT, LL200A OIEERIRmMEBENEBELLBE, MEBER/NT 40 5,

« Discharge temperature HEERE:
The discharge process can be carried out at -50~+60°C , without other bad
conditions.
MBI LAE-50~+60°CT#f T, REEMAREM.
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6.3.3. Rated Capacity FiEsE

« Test Method k7%

At an ambient temperature of 25+5°C, charge the battery according to the
method described in Standard charging;

£ 55 CRIMRIRE T, 2R TR PAARI D AR it 1T 7

After charging, place it at the same temperature of 25+5°C for 1to 2 hours;
B, BEET 25+5°CABRIRET 12 2 /\at;

Under the condition of ambient temperature of 25+5°C, discharge the battery
according to the method described in Standard discharge.

FENRIREN 25+ 5°CRISAT, IR AR RIS EXI BBt TR

Approval Standard &#&tRE:

The standard discharge time is greater than 5 hours, and the rapid discharge
time is greater than 40 minutes.
TREREBRIEIAT 5 /AT, BRIEMEBRIIEIRT 40 5%,

6.3.4.Charge Retention B{RiFEEH

« Test Method x5

At an ambient temperature of 25+5°C, charge the battery according to the
method described in Standard charging;

£ 25+5°CRNEIRE T, 1RER SET R P AMAR TSI AR Bt T7e

Under the same ambient temperature of 25+5°C, the battery should be stored
for 30 days in an open circuit state;

£ 25+5°CAMERMRRE T, FBIBREFIRIRS TMEF 30 X

Under Under the same ambient temperature of 25+5°C, perform a standard
discharge operation on the battery.

AEMSRER 25+5°CRISRMT, 1RIR TNERER P AmARY S AR I TR,

Approval Standard &#&tRE:

Standard discharge time>4.0 hours; no other failure conditions during discharge

TREREBRTE)>4.0 /AT, BREEEMEIEER,

6.3.5. Internal Impedance P

« Test Method &7

At an ambient temperature of 25+5°C, use a dedicated battery comprehensive
tester to measure the internal resistance between the positive and negative
electrodes at the battery interface. The measurement should not be less than
5 times, and the corresponding valid results should be averaged.

£ 25+5°CHONRIRE T, (T BRI MRS S A EARFN R Z [BRIAEE, EIREL
RRUNF 5K, WBEMNEERITEFYE.

Approval Standard &#&tRE

Internal Impedance(RlEREHT) <60MQ
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6.3.6. Life Cycle Test B AEANNR

« Test Method Mg 7%
The whole process of this test should be carried out at an ambient
temperature of 25+5°C;
NI AIEE MIFERIAE 25+ 5°C AOINEIRE 1T
The cycle process includes two actions of charging and discharging, the cycle
starts as charging, and the cycle ends as discharging;
BINIIEEEFERAERM e, BT, LUNFEER,
Charge with 0.2CsA constant current, change to constant voltage charging
when the battery terminal voltage reaches the charging limit voltage, and stop

charging when the charging current is less than or equal to 0.02CsA;

LLO2CA BBiRIERFE, BIARIFBIRFIRER, SOufBEFE, SBBin/FaET 0.02CA
FH=LEFRE,
After leaving it aside for 0.5 hours to 1 hour, discharge it with a constant current
of 0.2 CsA. When the terminal voltage of the battery reaches the cut-off
voltage the discharge ends;
KBEME 0S5 E1/ME, LL0.2 CABRIERMAE. SRR MARIEIIBER, HBER,
After resting for 0.5 hours to 1 hour, enter the next charge and discharge cycle
action.
WE 0.5 /NE T/NIE, ENT—RFEEAIMFEEN T,

+ Approval Standard &&RiE:

Cycle Life 2000 times, remaining capacity 2 70% of initial capacity
BEA 2000 0%, FIFEEHAEER 70%,

6.4. Environmental Performance #FigftaE

6.4.1. High Temperature Performance Siglt&E

« Test Method Mg 7%
After the standard 0.2CsA charge is completed at an ambient temperature of
25+5°C, put the battery in a high-temperature box at (+60+2)°C and keep the
temperature constant for 4 hours; discharge at a constant current of 0.2A to
the discharge cut-off voltage, and the discharge ends.
AEMEIRES 25+5°C AIBRT, LL0.2CA BBitnERBARE, KBERIBMIE(+60+2)°C RISIEMET,
FRIFRERE 4 /0N, BLEL0.2CA RIIEERRMEBEMNBEIEBE, WBER,
After the end of the test, place it for 2 hours under the condition of 25+5°C, then
make an appearance inspection.
HIREERIE, £ 25+5°CRIBR FIE 2 I\, REHEHTINUEE,
Under an ambient temperature of 25+5°C, perform a standard
discharge operation on the battery.
EINRIRER 25+ 5°C BN T, MRt TImER R R .
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Approval Standard &&RiE

the discharge capacity is not less than the minimum capacity of the product;
the battery has no deformation, leakage, smoke or fire.

BB EEMET T RiIR/\EE, BRI, mR. EREEX,

6.4.2. Low Temperature Performance (iR %8¢

Test Method g%

After the standard 0.2CsA charging is completed at an ambient temperature
of 25+5°C, put the battery in a low-temperature box at (-50+2)°C for 16 to 24
hours dischCsarge it at a constant current of 0.2CsA to 8 V, and the
discharge ends.

FENRIRES 25+5°C RUIBIR T FerinmEn) 0.2C:A e, FBERIAFE(-50+2)°C RYTIEFEF 16
E 240\, LA02CARIIBEBRMEBES V, AEHEBLER,

After the end of the test, place it for 2 hours under the condition of 25+5°C,
then make an appearance inspection.

IR, £ 25+ 5°CRIS FIRE 2 /Y, R TINMEE,

Approval Standard &#&iRiE

The battery is at -50+2 °C, and the discharge capacity is not less than 50%*
nominal capacity; the battery has no deformation, leakage, smoke or fire.
BEIET-50+2 °C, MEBEEMET 50% *RiraE, BREER. tE. ERsHEX,

6.4.3. Constant Temperature and Humidity Performance {E;B{5iR %48

Test Method Mg 75i%:

After the standard 0.2CsA charging at an ambient temperature of 25+5°C, put
the battery in a constant temperature and humidity box at 40°C and 95%RH for
48 hours, and then restore it for 2 hours at an ambient temperature of 25+5°C;
use a constant current of 0.2CsA Discharge to8 V, the discharge ends;
FEBIRES 25+5°C RUBR TR TR 0.2CA ZeEBfE, KERIAITE 40°C 1 95%RH RUEIRIEITAE
Hh 48 /N\BY, AREIMRIREN 25+5°C HUBIR MEE 2 i, B 0.2CA RIEERERMEES V,
N EEEET Y

After the end of the test, place it for 2 hours under the condition of 25+5°C, then
make an appearance inspection.

HIGERE, 1E 25+5°CHSRMTIE 2 /i, RTINS,

Approval Standard &&tRiE

There should be no obvious deformation, rust, smoke or explosion on the
appearance of the battery. Discharge at 0.2CsA, discharge capacity 60%*
nominal capacity.

FEIAYMIT IR ERVER. £, BEFsRIEEIR. RIthINIARERERR,. £5
BEWEERIE. £ 0.2CARE, MEBEEEN 0% THMIEE.
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6.4.4. Heat Test

« Test Method k7%

After standard 0.2CsA charging at ambient temperature of 25+5°C;
FEINRIRE S 25+5°C RUBR T TiRERY 0.2C:A 5888,

Put the sample into the hot box, raise the temperature to 130°C+2°C at a rate
of (5°C+2°C)/min and keep it warm for 30min;

BHMEANEEME, LAGC2°0/2REEFHEE 130°C+2°C, RiE 30 8,

Approval Standard &R

No fire, no explosion.
K, TNIRKE,
6.4.5.Vibration Test iRzl
« Test Method Uig7%:
at an ambient temperature of 256+5°C, 0.2CsA charging at ambient temperature
with GB40165-2021 standard and the parameters of Sine Vibration Test:
FEBRER 25+5°CHBER T, LURE 0.2CA FEHFBIE, 1k GB40165-2021 1R, X FERSE
B TIEZRENML,

B maneE FIETRIERA(E LiilG EAFE
[ = (7THz~200Hz~7Hz)
fi=7Hz fz ai=1gn X 12
fz f3 5=0.8mm Y 12
i3 14=200Hz | az=2gn 15min z 12
EEZE fi=7Hz =tay 36

RS S RIEMESINEEITEAERHE, Fil0: (TREIEEH 0.8mm M ITIEE - - SET{THERES

1.6mm

+ Approval Standard S8Rt
No fire, no explosion, no leakage.
K, TEKE, TRk,
6.5. Battery Safety Protection Performance Test Range itz £{RiP e ER
6.5.1.0vercharge Protection idEF R
« Test Method lig7%:
at an ambient temperature of 25+5°C, 0.2CsA charging at ambient temperature

ERERE 2525°C T, LA 0.2CsA tREFREBHTFTHE,;

2CsA current, 2 times the standard voltage charging for 8 hours, and then
proceed as follows:

PL2CA B, 2 fEtERRIE, FTEE 8/N\AY, RERLITESEEHT:

Standard discharge to termination voltage;irEMEBEL IFFEE

Standard charge to limit voltage;frifEF R E# LB E
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Standard discharge to termination voltage; FrEBELR LB E

« Approval Standard &R
No fire, no explosion. Battery voltage < overcharge protection voltage.
K, TNENF, FBItRBE<IFTEBARIFBE,

6.5.2. Over discharge Test 3l
« Test Method Mg 7i%:
After the standard 0.2CsA charging at ambie
Under the condition of ambient temperature 25+5°C,the battery is discharged
To the cut-off voltage at 0.2CsA and connected to an external (30%4) Q load
for 24hours. Then proceed as follows:
FENMRIREY 2545°C RIFMT, £ 0.2CA RIS SRIbIEBRIBILBE, F5IME (30x4)QfR
Bz 24 /NI, ATRTINTRRME:
Standard charge to limit voltage;irfEFEERIEBE
Standard discharge to termination voltage; iR &ERBEER IFEBE
at an ambient temperature of 25+5°C,, discharge at 0.01 CsA until the discharge
current is OA
£ 25+5°C IMRRET, LL0.0T CATRE, BEIMFEERA 0A,
The battery should not explode, catch fire, smoke or leak.
EEINRIERIE, k. BIEEtE.

6.5.3. External Short-circuit Test JhEpiERE M
+ Test Method Mik75%:
After charging at 0.2C5A at at an ambient temperature of 25+5°C; short-circuit

the positive and negative poles with a 0.1Q resistor for 1.5 hours; after the short circ
uit is disconnected, charge for 10 seconds with a current of 0.2C5A, and then

measure the battery voltage.

£ 25+5°C MZRE LA 0.2CA FE#RfE, A 0.10RIBEEIEARIGES 1.5 )BT, F2REMFF/E, LA 0.2CA

HIFBIRFEEE 107, ARNERBEBE,

+ Approval Standard &#&iRE:
Battery voltage discharge cut-off voltage; the battery should not explode, fire,
smoke or leak.
FEIthFB T 2 FB AL LB Bt NRNE, ek, FEMRERR.

7. Transportation, Storage i, 7=l

7.1. Transportation i
The battery should be packed into a box for transportation at a 30% load.
During the transportation, it should prevent severe vibration, impact or
squeeze, prevent sun and rain, and adapt to the transportation of seq, land
and air.
EEtRIR 30%ATHEEERNEMIEH, EEmidieT, NpIERRYRE. BESEE, BLERImRMHT,
BRE. . =ANSH.



7.2. Storage =%

Date EHA: The battery should be stored in a clean and dry and ventilated room with a am

20240125 bient temperature of -20° C to +25 ° C. It should avoid contact with corrosive

Project Name IIH#&: substances and stay away from the fire source and thermal source.

CMB04010059 ENFHIESE. TR, BRNER, FEREA-20°CE+25°C, MiBREMBIRIEIE, FHnm
IGEFIRR,

Manufacturer

EFHiER 8.Handling Instructions 1£{FijtiB

CM Batteries Co.(td Read the following precautions carefully to ensure the correct use of lithium ion

batteries.CM BATTERIES is not responsible for any problems arising from the
following precautions.
page: 14 (PRI RS, LRSS T, CM BATTERIES RS Mt EAIRRE.,
Danger! fBf&!
« Do not put the battery into the water or wet it!
BN KFaEEFET!
It is forbidden to charge the battery under the source of fire or extremely heat!

Do not use or store batteries near the heat source (such as fire or heater)! If the
battery leaks or produces a odor, it should be immediately removed from the

C open flame;
‘ FPEEAE RSB MARRIMFT] ANEERR (AKEINARE) M ERsEER B! NRBtA
Tel: +86 158 1732 3917 RS, NTEDS RN LT,

Email :cherry@cmbatteries.com

Do not use any chargers other than those recommended!
BAREREELS MO

CMB Headquarters: Do not reverse the positive (+) and negative (-) terminals.

Rm.1006 10F FREEEBAE ()RR (R,
Hengbo Bldg

Do not put the battery into the fire or heat it to the battery!

Longping Community REIBE K SR
Dalang St,Longhua Dist

Do not short-circuit the battery by connecting wires or other metal objects to
Shenzhen

the positive (+) and negative (-) terminals.
T ZEBLATEMESBMAIGERIBER (+) f0atk (1) | (FEIBEK,

Do not pierce the battery casing with a nail or other sharp object, break

GuangdongChina

CMB Facotry: . . .
y it open with a hammer, or step on it.

FERTFEESIRARIZREEININS, FEREFRAEIbING, O RERE L,
Do not strike,throw or subject the battery to sever physical shock.
B0, IRIRE R BRI T

Do not directly solder the battery terminals.

TEERSEENR T,

Do not attempt to disassemble or modify the battery in any way.
FERE LTS THREISEL R,

Do not place the battery in a microwave oven or pressurized container.
TR R SN ERYE 25,

8 Floor,5 Building
Qinggu Intelligent

Manufacturing

Park, Tangxia Town

Dongguan

Guangdong,China
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- Do not use the battery in combination with primary batteries (such as dry-cell
batteries) or batteries of different Capacity type or brand.
BOERIBSREM (WTFEIh) SrRE 2R mERIREIb—ieER,

Do not use the battery if it gives off an odor, generates heat, becomes discolored o
r deformed, or appears abnormal in any way. If the battery is in use or being
recharged, remove it from the device or charger immediately and discontinue
use.

MRLBE LT, FERE, TEREF, WHEURSE, EAEFEA, NREMIEEFERNET
7o, BAURMSENIREEFREETHL, FHEIER.

Caution! I3R!

Do not use or store the battery where is exposed to extremely hot, such as under
window of a car indirect sunlight in a hot day. Otherwise, the battery may be over
heated. This can also reduce battery performance and/or shorten cycle life.

If the electrolyte enters the eyes after the battery leaks, do not wipe it, apply
water to rinse, and immediately seek medical assistance. If you do not deal with
it in time, your eyes will be harmed.

The battery can only be used under the following conditions, otherwise it will
reduce the performance of the battery or shorten the service life of the battery.

FEERPRM S ERSFRE, fISERST, BEERCESFAEET. B, BrEa
e, X REEEIM RSN/ SRR AN S,

NEREBMIRSS, BAARHANRE, ~E=EE, BBKRE, AUBSRETER. MRARAE, iR

BeEIULE.
B RBEELI IR MER, SNSEHEEAIEsEs e i A E RS,

Operating Environment T{EAE:

Charge 778 -50°C~+55°C

Discharge pzF: -50° C~+60° C

Storage for 30 days #7730 k. -20°C~+45°C
Storage for 90 days f&FAF 0 XK: -20°C~+25°C

9. Amendment of this Specification F=RiEHAIET
This specification is subject to change with prior notice.
RRAVBIRS AR s B TIELT.



