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1.ZEAR{EE (General Information)

1.1 & FERE (Scope)
AKUAS T FH T L0 ZR VRS T BB VSR A R 2y ) AR (A S r
This specification shall be applied to Lithium ion rechargeable battery supplied by PYTES(Shandong) Energy
Technology Co., Ltd.

1.2 F= 5288 (Product Classification)
[ 40 257 Hiith (Cylindrical Battery )
L3 54 %K (Model Name)
INR18650-320
1.4 £ X (Definitions)
G (“C™) ¢ L LIl 1 NS B OB R AT R A (mA)

Rate (“C”) : The current required to discharge a fully charged battery to termination voltage in 1 hour,

2. tEEHIHE ( Nominal Specification )

3200mAh  @0Q2C, 2.5V JirH
3200mAh - @9.2C, 2.5V EXFERe
3100mAh  @§.2C, 23924 R4-06
3100mAh @I.zc, BV diichathe &

2.1 Frfrd . (Nominal Capacity )
pacity

2.2 fg/hE . (Minimum Capacity )

2.3 mH#E L (End-of Charge Voltage) 4.20V+0.05V

3.6V@0.2C, 2.5V JitH
3.6V@0.2C, 2.5V discharge

J7i: fERE R

Method: CC-CV

FEHLEE: 420V

Charging Voltage: 4.20V
FAHHEI: 0.5C (1600mA)
Charging Current: 0.5C (1600mA)
HWIEAA: 0.01C (32mA)
Cut-off Current: 0.01C (32mA)

2.4 f3FRHBE (Nominal Voltage)

2.5 frifE 78t (Standard Charge@25+2°C)

2.6 75 B (Maxi Charge Current)
IR FE IR (Maximum Charge Curre [ E3000mAY

JEDEHA (Not for cycle) o

AR U L AR URE T AR AR AT B A w A lebm i, AREEAL, AR R,
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FrifE7e . <<3.5h

2.7 7 H ] (Charging Time)
Standard Charge: <C3.5h

Jride: faiR
Method: CC

TR ZIE R 2.5V

2.8 FrifE i (Standard Discharge@?25+2°C ) _
Discharge Cut-off Voltage: 2.5V

R : 0.2C (640mA)
Discharging Current: 0.2C (640mA)

2.9 i K L (Maximum Discharge Current)
3C (9600mA)

EMEFA (Not for cycle)

2.10 H i (Weight) 45.0+2.0g

751 Charge: 0~15°C | <0.2C (640mA)

2.11 iR (Operating Temperature )

78, Charge: 15~45°C | <1C (3200mA)

SRS Cell surface temperature
(HASARTHTHRR 2 Ll p ) i H Discharge: -20~60C

1)) (1 month) : -20~45C

2.12 {17 (Storage Temperature ) 3A4H (3 mouihs) s =20-35C
12/°A C1ypar) : -20~-F5¥EES
2022-04-06
3.9MR R~ ( Appearance and Dimension ) g B F &

3.1 4% (Appearance)
NSRRI AR, AR O E IR A AT ARG A AR A RATIL R .

There shall be no such as deep scratch, rust, discoloration or leakage, which may adversely affect the commercial

value of the cell.

3.2 R~ (Dimension)

14 (Diameter) : 18.40+0.20mm;
mlE (Height) @ 65.00+0.30mm.

4.15BENHS ( Performance Specification )

4.1 2% (Testing Conditions)

4.1.1 M1 %% (Test equipment)
(D JEtrFR: FiEEZ 0.01mm

The slide caliper should have 0.01 mm scale.

AT SR P9 L AR IR R AT PR A F] kAR E, R, ASATRIED, 4.
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(2) AR 7 TkHz 28 R A BEHIAR, AT T 0.1mQ/0.5mV

The Internal resistance testing system with AC 1kHz should have an accuracy of the grade 0.1mQ and 0.5mV or

higher.

4.1.2  FREFIRELRAL, BT ISP E AR IR 25°C 2 CABRIENEE 65%RHE20%RH 9461 T k4T M3k fli
JTV R SR A2 Bt — FA A (1 it

Unless otherwise specified, all tests stated in this specification are conducted at temperature 25+2°C and humidity

under 65%RH-+20%RH.

4.2 R (Charge Mode)

FRHEFE L 2542°CF 5 0.5C (1600mA) EIE 78 LA 4.20V, FFLL 4,20V i 1578 1 Z R B I 0.01C (32mA).,
“Standard Charge” means charging the cell with charge current of 0,5C (1600mA) and constant voltage 4.20V at
25+2°C, 0.01C (32mA) cut-off.

4.3 i 730 (Discharge Mode)

PRUETCHL: 2542°CF, 0.2C fHf B & 2.5V,
“Standard Discharge” means discharging the cell with discharge current of 0.2C at 25+2°C, 2.5V cut-off.

4.4 WAL (Ac Internal Resistance)

25C£2°CF, fE IkHz A2 T AT P BELIN, R5EE 0.1mQ/ImV, ) B 25 flith Y BE<35m Q.
Initial internal resistance (measured at AC 1kHz at shipping SOC) <35mQ.

PYTES
2022-04-06
25+2°C FHIR “HRAEFEHL” i, 7EMBUREE R 4h 5, HE TR0 e st 0 T R iR
T A, S 2SR AR T A, R FRIER,

Charge the battery fully at 2542 °C  according to the "standard charge", after sitting at the test temperature for 4

5 WEHREE (Temperature Dependence of Discharge Capacity)

K

hours, discharge the battery according to the discharge mode listed in the following table. Record the discharge
capacity of the battery at different temperatures and calculate the percentage to the discharge capacity at 25+2°C.
W%
Temperature
o
Discharging rate
FRETT AL
Capacity ratio
4.6 fEZEJFCEMERE (Rate Discharge Performance)
25+2°C N LR KR E TS B AR R 20 SR CU R Oy SO AT, RS RO AR, S S it 0.2C
WORER A, e TR

Charge the battery fully at 25+2°C according to the "standard charge",discharge the battery in the following way,

-20C 0C 25¢ 60C

0.2C (640mA) 0.5C (1600mA) 0.2C (640mA> 0.5C (1600mA)

=70% =85% 100% >90%

7= U R AR TR TR A IR A R Al b, SREBRL ATTEIED, (.
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record the discharge capacity and calculate the percentage to the 0.2C capacity of the battery.

IR L5 # Discharge rate

0.2C (640mA) 1C (3200mA)

3C (9600mA)

ZH 4 LE Capacity ratio 100% >95% >90%
4.7 174t PkBE (Storaging Performance)
4.7.1 Wi Arit (Room temperature storage)
M Sk A TR A it
I Wi FARAETE AL, itk s, TARIR g i
Standard charge and discharge, recorded as Initial capacity
T AR ARG 2 E>90%,;
R ﬂ 2+ Wl FARUER LS, BT 25C2CHEL FA#E 28 K Residual capacity/ Initial
wfZ: 25¢2°C Standard charge and then storage at 25°C+2°C for 28days capacity=90%
ARSI 28 R 5
SR B I o S S M5 23 B/ Ly b L 0/,
25:1220(:,286121)/8 3. AnifE A U, 1E R R w(ﬁﬁill%ﬂynﬁ-;ﬂ295ﬁ),
Standard discharge, recorded as Residual capacity Recovery capacity/ Initial
capacity=95%
4y bRy ATE, bRk U, 1RO E AR
Standard charge and discharge, recorded as Recovery capacity
4.7.2 WAt (High temperature storage)
Wit 2 PRI A prifk
L IR FRRAEZSI, BRI, 1R P
Standard charge and discharge, recorded as Initial capacfty ﬁ%%%ﬁ)&%ggzﬁ s
B ek
2. WERFHRMEFHE, BT 60°CL2CHl Tl 7 Missidialed
s 602°C Standard charge and then storage at 60°C+2°C for 7 days capacity=85%
A ) 7 R TR AR IR T FE>90%:
JENRFRAE Ty TR, DN R AR, ; Je
60+2°C,7days 3+ MM SRR, ONRIAR AL Recovery capacity/ Initial

Standard discharge, recorded as Residual capacity

4. FEERETT AT, RE T SUECR, IR IR E A

Standard charge and discharge, recorded as Recovery capacity

capacity>90%

AP SRS 9 L AR TR B BN AT BR A w) Al b, SRS, ATTRIED, 4.
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4.8 TEMFFfr (Cycle Lifes)

A MM A (TR PrifE

1. Rl 7o o JE 4 B 10 208

Standard charge , and then

T R IR B > 80%;
IR EL T 3 YRR s T

rest 10min; .
The ratio of the 500th discharge capacity and

MREE: 2542°C 2. ICTRAZE 2.5V JEHHE | 500 K
10 7%
1C discharge to 2.5V, and

the initial capacity =80%
*The initial capacity is the mean value of first

. three cycles capacity.
then rest 10min;

s WA i (235°C ) K R FRTI W T 0 T FE O 2 I R AR A A A L AR (260°C)
IS, TREAE ekt

Note: Frequently be charged and discharged at high temperature (=35°C) and high rate or high voltage will shorten

the cycle life of the battery; Frequently be charged and discharged at high temperature (=60°C), which may cause

potential safety problems.

4.9 4Pk (Safety Performance)

Ui H Item WA SFAF Test Condition #A% Specification
FRIEFCHUR 1 Bl 2.5 AN o
. FritkE e v ) WL 2.5 /NS . yrs
N The cell shall be standard charged, and discharged at 1§ for 2 i
e cell shall be standard charged, and discharged at 1€ for 2.
Over discharge Test i . & %‘]%_ﬁ&?ﬂﬁ'o explode
e -4 I\@[eallgge #

FRAEZHLE, 1C (3200mA) , 10VIELHER 7 H2.5/M

4.9.2 375 | DK, AERIE
After standard charged, the cell shall be charged for 2.5hours using
Overcharge Test No fire, No explode

10V, 3200mA.

PR fE,  H IE A7 )22 80420mQ LA T P BH H 2R 5 g 2 1)
I BL L.

The cell shall be standard charged. The plus and minus terminals of

4.9.3 H1HF I

External

AN K, AERIE

Short-Circuiting No fire, No explode

the cell shall be short circuited with a wire having 80£20mQ or less

Test )
resistance, and left for | hour.

A7 SR A L R IR SR A R Al Al b, SREREZAL, ANATEHED, 154E.
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4.9.4 FRyE I

PriEzE s, A 100emE AT FEITEA |, X, Y. Z &%
T

The cell shall be standard charged and then dropped onto hard wood

&K, DEE

Drop Test ) : T No fire, No explode
from the height of 100cm in 3 directions X, Y, and Z once at each
direction.
6 FE FEL AR RV SR 7 06 IR BRI 2 A I M D AT I Ay, it

4.9.5 Ikl
Heating Test

FAHGIELIE AR 43 5+2°C A B TH3) 13042°C G (R 30 408,

The charged cells are heated in a gravity convection or circulating air
oven.The temperature of the oven is o be raised at a rate of 5+:2°C
per minute. The oven is to remain for 30 minutes at 130£2°C before

the test is discontinued.

A K, AEENE
No fire, No explode

4.9.6 K526

Crush test

K AT YA I 8], A BAR 32mm ) B R A FE A7,
JEERFFEEEINE] 17.2MPa, /75 S 13kN FRIUE )
The force for the crushing is to be applied by a hydraulic ram with a

1.25 inch (32mm) diameter piston. The crushing is to be continued

AN K, AN HR A

No fire, nor explosion

5. FE;MEHEER(L ( Welding Allowable Part on a cell )

until a pressure reading of 17.2MPa is reached on the hydfaulic ram, | pyTES
applied force of 13kN. 2022-04-06
% E E XK

R I BE AN AT R, (CRTAE S IR AREAT IS

Welding is not allowed on cell side and wall, only be allowed on the top and end of the cell.

6. HESHIERMFEERZS  ( Charge State of Battery Before Shipment )

Tt AE T 30% 78 HURZS, BT HIIWAEAE B FE, 181232 5 b i) B ith T6id: 54 {IF 30% 7 it . Isfi i s
MG IR ZIRSD . v, B R itk

The batteries delivered to the client are in a state of 30% SOC. Due to self-discharging, the cells delivered to the

client cannot fully guarantee 30% SOC. During transportation, violent vibration, impact, sun and rain should be

prevented.

7.8% ( Package )

M A AR 100 Hepith, MRS 2 &, JL 200 H b,

Packing: 100 cells to a carton, 2 cartons to a big box, 200 cells in total.

AT RS L R IR AR RIS R PR A ml il biifl, REERIEG ARTHIED, (&4,
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8.4RiE ( Warranty )

A LRSI M B 2 E SRR VA o SR A et e o R 2 ) s e R e TR RS R T AN S o T P ) R i
Pl G Rk, Aoy 5] DR e .

The period of warranty is one year from the date of shipment. Guarantees (o give a replacement in case of cells with

defects proven due to manufacturing process instead of the customers abuse and misuse.

9. {EETFZIXH A (E IR ERRLE R E SRR

Handling Precaution and Prohibitions of Lithium Ion Rechargeable Cells and Batteries

9.1 78 (Charging)

9. 1.1 HLE % A R -1 PR 7 P 9 77 S AT L, P A S A 78 P B AN REE B 4,20V, AR HL LR R T 4.20V
2 5 BOB A A A3 i e KL

The cell should be charged using constant current - constant voltage charging, The charging voltage of a single cell
should not exceed 4.20V, Charging voltage higher than 4.20V will shorten the cycle life of the cell.

9.1.2 78 HIASZNC A SN A AT IR B . 8 R e B A G R T I A% LRSI A ROT B el R A
W,ﬁMﬂ%m%%%m%ﬁnéﬁ@ﬁm\%mﬂﬁmg$ZH@Wﬁ@Mﬁ%@E,M@ﬁé%%ﬁ%
HL R, B G AR AL AT H

The charger shall be equipped with a complete charging detection device. Th

when the battery is fully charged through a timer, current detection, and open citfuit voltage detection. When ondjof
2022-04-06
the charging time, current, or voltage detects that the battery is fully chargkd, the §ghar%pg ci_liécuit zghould be

completely cut off to avoid generating trickle charging.
9.1.3 HUCTE IR IR Y 0°C~45"C T #& JE s FEREAT S 220 Wt Ao I R o O 9 IR, 2 S 30 P Y U R 0 39
AL Rl s AT 7e .

The battery shall be charged at the specified current with the temperature between 0~45°C. When the battery
temperature exceeds this range, it shall be placed for a while until the battery temperature reaches the above range
before charging.

9.1.4 JH bR Ay, A A bRAE TS i VA s N R T, R

In order to ensure the life of battery, it is recommended to use standard charging method or low current to reduce
fast charging.

9.1.5 AL b Sz ) 7E AL

Don't charge the battery reversely.

9.2 JiH, (Discharging)

9.2.1 B ER T 2.5V
The end-off voltage should be above 2.5V,

A7 RS TR L AR IR BT REVRRN A PRA Rl sl brvte, ARZFAL, AATRE, 656,
This product specification is the enterprise standard of PYTES(Shandong) Energy. without authorization, any pirate or circulation is
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9.2.2 AN R EE I N-201C~60°C, HHLSE VAT, LR, At e SR TR R 60°C, 4k
LR

The discharge temperature range is -20°C~60C, according to the specified current during the discharge process,

discharge must be terminated when the temperature exceeds 60°C during discharging process.

3 fi#fF (Storaging)
LN B o 0 S R 2 N B2 S B 4 o N e S v B 5 S O E O N R S e 2 N G S S T T 1
JHLEAE I I A IRLBE D9-20°C~25°C, ML IIAR A B SRR, FBAS 25%~35%, 3 HLA3 FH iy 7 R 4T min oA 0l
The cell should be stored in a dry  non-corrosive gas environment, do not let the battery under any pressure, and
there is no condensation liquid attached to the surface of the cell. The best long-term storage temperature is

-20°C~257C, and the cell shall be in 25%~35%SOC state, and the voltage should be test before use.

9.4 R4 HEE (Protective Circuit)
9.4.1 thT @4 A T AU ARGy, B P R i fg O R IZAR T 4.25V (58 2%

For safety reasons and cycle life, the maximum cell voltage within each module should be below 4.25V (including
tolerances).
9.4.2 R GRS AR HG H HGR B 2.5V, JA TG AR 2 ) B LU e R T RE R
BREN.

Over discharge protection: if the single cell voltage reaches 2.5V, we suggest that over discharge protection should

cut off the discharge current, the consumption current of the circuit should be as ES
9.4.3 THGRY: SRR d I B R 3C, I R AR R %) i@%?ﬁ‘%gﬁim_uﬁ
Overcurrent protection: if the cell discharge exceeds about 3C, the overcifirent p%ect'%l s_]%Euld ﬁut offj the

discharge circuit.

9.4.4 SMERORAT:  HRIHUBIZE AT [y 1k A TR AT T e o
External short circuit protection: The battery module should have the function to prevent external short circuit.

9.4.5 4T MEGAIIAF it th DL A, FRI L R A R R R T R R T O Z B E R RN KA
TEE A A R b A e B AT, IR el Tt 2 Py L e AR R T

To avoid overdischarge in long-term storage, the consumption current of the battery pack protection line should be
set as small as possible. If the battery is not used for a long time, periodically check the remaining battery power and

ensure that the single battery cannot be overdischarged state.

9.5 B 1IEIAEE R (Environmental Misusage)
9.5.1 i 7745 Ha il AT R Bl A .

Don't throw the battery into the fire.
9.5.2 ANEDRE NS, BORE HHR 1 B R K B K

Don't immerse, throw, wet the battery in water / seawater.

9.6 %% (Warning)

A7 UG TS 9 L R IR T RGBT BR A R Al bk, CREBREEAL, ATTERED, feHE.

This product specification is the enterprise standard of PYTES(Shandong) Energy, without authorization, any pirate or circulation is

prohibited
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9.6.1 ANELHEHTIH A ithile I e % .

Don't use or assemble old and new batteries together.

9.6.2 A AEFLE RS [ A FE AT AR SE %, B AL b TR AL

Stop charging the battery if charging isn't completed within the specified time.

9.6.3 FEMA . FEHBRkAF AR, HRI M ARE N BE, RS RH AL, LA .

Stop using the battery if the battery becomes abnormally hot, discoloration, deformation, or abnormal conditions is

detected during use, charge, or storage.

9.6.4 v FELIR B> A R, 1 SLZ0HE i 8 I

Keep away from fire immediately when leakage or foul odors are detected.

9.6.5 U VAR B B IR BEACR by SEBORTE K e, AR NBIIRIG, R, FIE KIS B
[f liquid leaks onto your skin or cloths, wash well with fresh water immediately. If liquid leaking from the battery
gets into your eyes, don't rub your eyes and wash them with clean water and go to see a doctor immediately.

9.6.6 5 LIS MES . 1T A S A

If the terminals of the battery become dirty, wipe with a dry cloth before using the battery.

9.7 {17 (Caution)

9.7.1 B 1k iR H (Electrical misusage)
7 F, FRL YT 0 20145 i FE PR AR TR SE (R P

Charge current must be controlled by specified value in Cell specification, FYTES
JBCFEL VR A8 426 20 | EE PR I AR A% 8 2 YD A 2022-04-06
Discharge current must be controlled by specified value in Cell’s specification. Z ¥ OFE X

FEAL PRI, 75 5506 % FH P <J LR A 8 7 425 it o
Before using the battery, be sure to read the user's manual and precaution of'it's handling.

P ERIB AT, AR A b £ Ui

Cover terminals with insulating tape before proper disposal.

A AEFE L S ARG AR, 3 I S s 1 Pl A A

While the battery is charged, used and stored, keep it away from object materials with static electric chargers.
9.7.2 A < Rl 27 F L 7 r s A 47 L R

Design of positioning the battery pack in application and charger

oo

N T Bkt T A b R AR AR, e R A JE B A P AN e e R e A R A S
To prevent the deterioration of the battery performance caused by heat, battery shall be positioned away from the

area where heat is generated in the application and the charger.

9.8 HAh (Others)

9.8.1 NEHE Ak A AE BT PIRL . Wik, e, BN, &R O, si5Rear i, BadRs
A R FIb RS AR

Don't store the battery in a pocket or a bag together with metallic objects such as keys, necklaces, hairpins, coins, or
AP SIS A D ARIRE R BEVE R PR A R b brifE, R, ASRTEIEL, ARRE.

This product specification is the enterprise standard of PYTES(Shandong) Energy. without authorization, any pirale or circulation is
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screws, to avoid short circuit (+) and (-) terminals,

9.8.2 ANEL e PR At L itk AT R F 44

Don't heat partial area of the battery with heated objects such as soldering iron.

9.8.3 AL EY)IEST FR b

Don't hit with heavy objects such as a hammer, weight.

9.8.4 ANEERENAIL, BOMILY) . BEEMIHAR 1, DB G it .

Don't step on the battery and throw or drop the battery on the hard floor to avoid mechanical shock.
9.8.5 ANER] HL AL AT CR AP el BRAFEA TR D B

Don't disassemble the battery or modify the battery design including electric circuit.

9.8.6 ANEHE H b BOR G P BT LG R AR

Don't put the battery into a microwave oven, dryer or high-pressure container.

9.8.7 ANELLGILA G F A R AN[RIZE T BRAN [RIRR 1 it (A sy 5 R I BR AR AR i) — R4
MU 5.

Don't use or assemble the battery with other makers' batteries, different types and/or models of batteries such as dry

batteries, nickel-metal hydride batteries, or nickel-cadmium batteries.

9.9 5 (Disclaimer)
HF LA AE 0 1L AR IR T GRS R A PR A 7] AR FHA N 574

PYTES shall not assume corresponding responsibilities under the following circumstances:
9.9.1 %o (K133 Sz S ~F PA VA R 0B 458 AR T 7 A A1 ) 80 R s e P A AT 453 2k AR R AR BT ;. PYTES

The company shall not be liable for any loss or problems caused by violatiof of the Rg@g-apd-ap@rations inflthe

specification;
9.9.2 XA HUEE . L, Il AR AN T LA IR T B HETEC TG A AT £ 1) NI B T

No liability for any problems caused by the design and collocation of circuits, battery packs, electric vehicles and

chargers;

9.9.3 AHE SZ BRI A IEH Y 2H 25 S R ol ) e 6 HELTD

Do not accept abnormal batteries caused by improper assembly process;

9.9.4 X TREAWHS G, BRE, #K, ki, MRS &R R EAR R T

No liability for any problems caused by force majeure (such as lightning, storm, flood, fire, earthquake, etc.).

9.9.5 37 ARG HINAER, fERE—frz PORIRE RIAUR. X5 DUEMFIAT . AR, A
BB ELR AR 5P 2

In order to standardize the use of batteries, the rights, obligations and responsibilities of each customer and PYTES
are clearly defined. Please read and understand the specifications carefully before using the battery.

9.9.6 R GEL AL AT B, SEAAE AT D A0 i A 75 0T A 4 A T

N EAE I, WA R AT S R G R U B LA, RIS F AL T AR S
WIRE 2 F) R F .

If you choose to use this battery, your use will be deemed to endorse the entire content of this statement.

A AT D AR IR BRI R A TR A R Al bRE, AREERRL RTTENED, 54,
This product specification is the enterprise standard of PYTES(Shandong) Energy, without authorization, any pirate or circulation is

prohibited
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For safety reasons, please consult PYTES for packs design, lithium ion cell system protection circuit or high current,

fast charging and other special applications.

AW EBEAL EHR BA RS R L AR IR BT

Shandong PYTES reserves the right to modify, update and final interpretation of this statement.

WNISBERATMZ L HERYEED , SR,

Please contact us when you need any help including safety concerns.
Huhk: (LR A ROL B EHEIT R R KR 36 5 @ fiheAR =kl 154
Add: No. | Building high-tech Industrial Park, No.36 East Dong-feng Road,Economic Development Zone, Weishan

County,Jining City,Shandong Province
LG (Tel) :+ +86-0537-8666008 % ¥l (Fax) : +86-0537-8666998
B F B4 (E-mail) : sales_sd@pytesgroup.com

PYTES
2022-04-06
% ¥ E X

A7 il S A5 O L AR B BRI R R G BR A B ol REBL ATTEIED, {66
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