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1.EAIEE ( General Information )

1.1 &R (Scope)

AHAE AT T 1 AR A B R R YRR A PR A w2 7 RS 7 Hith
This specification shall be applied to Lithium ion rechargeable battery supplied by DLG(Shandong) Energy
Technology Co., Ltd.

1.2 PR AY (Product classification)

AL LS 1 b
Cylindrical Battery

1.3 ~ZM4E# (Model name)

INR18650-320

2 HEHE ( Nominal Specification )

FARZH Technical Parameters A% Specification

2.1 B & 3200mAh (0.2C, 2.5V Ji(HL)

Nominal Capacity 3200mAh (0.2C, 2.5V discharge)

2.2 /N E 3000mAh (0.2C, 2.5V JiCHL)

Minimum Capacity 3000mAh (0.2C, 2.5V discharge)

2.3 brfREE R 11.52Wh (0.2C, 2.5V JiHL)

Nominal Energy 11.52Wh €0.2C, 2.5V discharge)

2.4 BRFRHLE 3.6V (0.2C, 2.5V JiH)

Nominal Voltage 3.6V (0.2C, 2.5V discharge)

Method: CC-CV

FEHLHLE: 4.20V
2.5 prifE7e HL Charging Voltage: 4.20V

FEHHI: 0.5C (1600mA)

Standard Charge _ () |
Charging Current: [O;SC.('IGOOIYiA{) !

kit 0.01C (3mAY- 0 ) |
Cut-offCurr:‘?nt: _0:(‘)1C="1('32mA‘) ' e 1

\ pra I s

A BT L AR AR R IR AR TR A B Ak, REESAL ASTRIED, 4.
This product specification is the enterprise standard of DLG(Shandong) Energy, without authorization, any pirate or circulation is
prohibited

5/14




2.6 F K78 H A 1.0C (3200mA) ASFIVEIEHR

Maximum Charge Current 1.0C (3200mA) Not for cycle life

Method: CC

FCH L 2.5V

2.7 bUERL L Standard Discharge
Discharge Cut-oft Voltage: 2.5V

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

2C (6400mA) , ) FFHELLiE

2.8 f A LA Maximum Discharge Current
2C (6400mA) , for continuous discharge

2.9 HE Weight 45.0+2.0g

2.10 [ HIRE, 78H Operating Temperature,
Charge

0~45C

2.11 AR, i Operating Temperature,
Discharge

-20~60°C

—AH (1 month) : -20~45C

2.12 {R17L 3 Storage Temperature =/H (3 months) : -20~35C
—4 (1year) : -20~25C

3.9MRB R~ ( Appearance and Dimension )

3.1 /Ml (Appearance)
AFA TR A5, A IR IX LY T AR I A T AN B B

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)
H4% (Diameter) : 18.40+0.20mm (% A{f Max.18.60mm) —

I (Height) : 64.90+0.3mm (2 AfH Max.65.20mm)

\ oo -V Y

A AR AT L AR S B RERT AR B A IR A m) filbbrlE,  REZEL ATTIIED, 164,
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4.1 BEMHE ( Performance Specification )

4.1 }rfENNR 4 (Standard test condition)

4.1.1 FrfE7E L (Standard Charge)
PR FEHLRARAE 2542°C R BL0.5C (1600mA) TEITEEZSHIZE 4.20V, LSRN 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.

4.1.2 tr#EHL (Standard Discharge)

“PRUETBCRRIRTE 2542°C L 0.2C (640mA) JHLE 2.5V,
“Standard Discharge” means discharging the cell with discharge current of 0.2C (640mA ) at 25+2°C, 2.5V cut-off.
4.1.3 ML I I (Testing Environment)

BRARAS BB, A SCHE BT BRI 25°C42°C JRH R AT

Unless otherwise specified, all tests stated in this document shall be performed at 25°C+2°C, abbreviated as RT.

4.2 HPEREMME (Electrical Specification)

W H Item R4+ Test Condition HiA% Specification
4.2.1 ZH AR
ASWIULR Y (1kHz) W5E . 35mQE LT
Initial AC
The cell impedance shall be measured by AC method (1kHz). | 35mS or less
Impedance
4.22 FiE R E PRHER LS, FRAERE
3000mAh
Rated capacity Standard charge and discharge
4.2.3 JHEHE ‘ ;
BT FE B Pl 3.6VELLL I
Open circuit
Voltage within 1 week after delivery 3.6V or more
voltage
1)0.5C 78HL:  0.5C=1600mA fHULFILE 4.20V ; R/G | 500 Y25 /AT UE
4.20V 18 L7 R A HIT<0.01C. HE>80%
0.5C charge:0.5C=1600mA constant current charge to 4.20V, | ¥JUEAE N = IRIEH 24
then constant voltage (CV) charge at 4.20V until current | EI1H.
4.2.4 PEF A taper to <0.01C. The ratio of the 500th
Cycle Life 1C J{H: 1C=3200mA THIRHE S 2.5V, discharge capacity and the
1C discharge: 1C=3200mA constant current discharge to | first cycle >80%
25V ¢ The initial capacity is the
SLREAT ZETBCRAEER 500 IR : i . . mea}'l value of first three
500 cycles of 0.5C charge and 1C discharge. | | ITTRY o\ cycle-'qapacity.
\ \ OO A \
"“_ \ ! ]
4.3 Tfifif#tE (Storage Characteristics) t“\g

AT R T (LR TE BIRE R REIRRE PR A Rl ARHE, REBAL, AATRIED, &45.
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T H Item WX ZE A+ Test Condition #E Specification
. . 28R EARSFH>
SOC 100%RA T #1#28 K
o 90%, PKEF>95%;
IR AF % MERE | Storage 28 days at 100% SOC
- . . S 28days capacity
Storage FRAEFREE T, AR 70 AT 2 B
retention>90%;
characteristics Base on the standard environment at standard charge and discharge
capacity
condition.
recovery=95%;
_ AR BRI
SOC 100%RA T A7fi28 K L
: . 90%, RE 295%;
45°CAiifitERE | Storage 28 days at 100% SOC
. L N e 28days capacity
45 °C  Storage | ARAEMEE T, ARdE R BT AR .
retention>90%;
characteristics | Base on the standard environment at standard charge and discharge
capacity
condition.
recovery>95%;
4.4 BERME (Temperature-rate Performance)
TjiH Item W3R+ Test Condition HiH% Specification
1) R T ERETR
Standard Charge at R.T
0.2CIEHIBILE2.5V (WIhZE D) .
_ 1) REASH
0.2C constant current discharge to 2.5V (initial capacity)
=T70%
B TR |
Capacity ratio=>70%
Standard Charge at R.'T
RO AIIN-20°C R R IRAS, Hg B4/t
Keep batteries in a high-low temperature chamber with ambient
temperature of -20°C for 4 hours.
TR -20°CF0.2CTRALZE2.5V, TS LA R S HIRE R E 4 L.
Temperature-rat | Discharge at 0.2C to 2.5V at -20°C, Calculate the capacity ratio with the
¢ performance | initial capacity.
2) iR R ARERS
Standard Charge at R.T ) o
= . 2) R &
0.2CIHIHEE2.5V (FIhAEE) .
295%
0.2C constant current discharge to 2.5V (initial capacity) i ¥
[ a5 ¥ o C-epacity ratio>95%
R FRRAE TS A\
\ -0 9\
Standard Charge at R.T '\ 10 - \ B \'\

RO GO CTR GG, ey |\

Keep batteries in a high-low temperature qhamber ~with ambient

temperature of 60°C for 4 hours.

L.

AT AR A AR B BRI A IR A R i, R, ANTTEIE, 144%.
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60°C FO.SCIRHLAE2.5V, THRUXHIA B S HIMRA RN E 2 .
Discharge at 0.5C to 2.5V at 60°C, Calculate the capacity ratio with the

initial capacity.

4.5 LY (Safety performance)

i H Item W 5%14 Test Condition A% Specification
K, AERKE,
‘ PRAEZE LSS, % SOQHELBH FAfT, 24 /N ESETUH ——
4.4.1 i fikeg AN

Over discharge Test

The cell shall be standard charged, and discharged with 500

resistor load for 24 hours.

No fire, No explode,
No leakage

442 W7

Overcharge Test

pRAEFE NG, BLICHIHLIE, 10VEESE 7S 12,5/ .
After standard charged, the cell shall be charged for 2.5hours
using 10V, 1C power supply

Ak, T
No fire, No explode

4.4.3 SRR B P
External

Short-Circuiting Test

it 75 H J FL I I A7 8K [ #22 50mQ AT P BH EEL 486 4 18 1 /NS
LAk,

The cell shall be standard charged. The plus and minus

terminals of the cell shall be short circuited with a wire having

50mS2 or less resistance, and left for 1 hour.

Ak, AREE
No fire, No explode

4.4.4 BN
Drop Test

Fr#EFS S, A 100emE ALY FEIBEA B, X, Y. Z T
BIE T — K.

The cell shall be standard charged and then dropped onto hard
wood from the height of 100 cm in 3 directions X, Y, and Z once

at each direction.

TR, TR,
No fire, No explode,
No leakage

4.4.5 I
Heating Test

SR 76 T FEL ) B T T L X U BRI 5 AR AR Pk AT
B, BRI BLES) 542°C HE%R TR 13042°C J5 fRIR
30 7%t

The charged batteries are heated in a gravity convection or

circulating air oven.The temperature of the oven is to be raised
" L

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 disContinue'd_.“ A MR
\ \ ‘_!\f'\!r\"

Ak, AERSE
No fire, No explode

=

AT i A A5 L AR R RSB AT PR A W) flbArll, RERIRAL, ANVTEHEN, 164,
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Fr FRABTEAE AT T8, 8 AR 32mm (9 R (A n e
Ji, JEGRFFEERIINE] 17.2MPa, JE 7155 13kN JERIE S
4.4.6 $¢ H SEE The force for the crushing is to be applied by a hydraulic ram | AN K ASEEKE

Crush test with a 1.25 inch (32mm) diameter piston. The crushing is to be | No fire, nor explosion
continued until a pressure reading of 17.2MPa is reached on the

hydraulic ram, applied force of 13kN.,

FRtfEze i, 2 BL R SR RE)
Bl 1E5RE

PRENIAH 16.7Hz

YRAAWHE] 1 /N

IRBN 7 [T T R, il
PRIF 1mm K TGRSR

447457 WRBh)E, HbFTbRE R i, ARHERC. No explosion and

B A standard charged cell shall be vibrated as specified here under. | flame, no

Vibration
Vibration waveform: sinusoidal. deformation.
Frequency: 16.7Hz. Possible to be charged
Test time: 1 hour. and discharged.

Vibration direction: arbitrary.
Total amplitude: Tmm.

After vibration application, the cell shall be standard charged,

and then standard discharged.

5. B HIRIEEBL (Welding allowable part on a cell)

b QUBEA TR, AR SR, RIS AT R

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

6.48%% ( Insulation )
HEE Lo CIEAR IR KO 48 8kl e

Can top face (positive terminal) and side is covered with insulation tubing,

7. HEERIEthFEEE (Charge State of Battery before shipment)

#3 30%f7 FL A o
Approximately 30% state of charge.

8.f#%F ( Storage )

AT B 5 L A BRI A T bl RZEHERL, FUHET <48,
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VR TR CRUIRT 20°C) « {RIB. ToMB. IS BhMS AR IR
Store the battery at low temperature (below 20°C is recommended), low humidity, no dust and no corrosive gas

atmosphere.

9.4FRiIE ( Warranty )
HIJ TR 1 AR T A R TR R S 8O B AR, A A T A B al o ek vt o

Our corporation will repair the cells or batteries for free or replace with new product if there is any fault which is

due to material or workmanship during one year from the date of delivery.

10 R F IR DAY FBIRESR LE B i SR IR

Handling Precaution and Prohibitions of Lithium Ion Rechargeable Cells and Batteries

10.1 f&f& ( Danger )

10.1.1 B ik SR (Electrical misusage)

WA A 75 FR 48

Use dedicated charger.

Ft R BEH T4 &

Use or charge the battery only in the dedicated application.

ANEESK It 2 1) 75 H

Don't charge the battery reversely.

10.1.2 B IE3A 53R A (Environmental misusage)

THZ1 K et I K UREH «

Don't leave the battery near the fire or a heated source.

AER BN K

Don't throw the battery into the fire.

AR BT 45°C (97 B HAh R o H s e

Don't charge the battery in a car or similar place where inside of temperature may be over 45°C.
AEDRF IR, Bk IR B B K B

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

10.1.3 HAth (Others) .
PEABIHAESA YL, Tkt Rk, BT, SRURNORS, REBLaE—E.
Don't store the battery in a pocket or a bag together with metallic ol\njécté sﬁch as. keys, necklaces, i\airpins, coins,

A 7 WwJd \
Or SCrews. \ \ Ay =W \

(VL = i'\
\ \ . )

Don't short circuit (+) and (-) terminals with metallic object intentionallyaﬁ A

B ERAE H AT JR A

A7 i O R AE MRS BRI AR A IR A B ARk ARAE, KRB ATED, a4,
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Don't heat partial arca of the battery with heated objects such as soldering iron.

AN B BT .

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

AZERUE i, SRR R IR IR b, PABE S AU i .

Don't step on the battery and throw or drop the battery on the hard floor to avoid mechanical shock.

ANEER At AL A TR HRL R AT R B R ke

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

AN P 7 B AL P AR R R

Don't use seriously scared or deformed battery.

AN P . BT R RS

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

ABEEHASE PG A A AN [FIZE BB RUAS 1 b (it . RS b R ) — R R
HE.

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.

10.2 %45 (Warning)
NG IH VR F e 2

Don't use or assemble old and new batteries together.
ATPEAN S I ) PN 7S AT AR Sl B Ak i 7
Stop charging the battery if charging isn't completed within the specified time.

fEAER S ZER B R, R RS A, AR, 5 LAl .

Stop using the battery if the battery becomes abnormally hot, discoloration, deformation, or abnormal conditions is
detected during use, charge, or storage.

SN U/ Wl S - L7 R - p B Y ) €

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

UK B B R AR AR b, STRIAE K P AR N IR, AN, FEKmhieIt s k.
If 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.

A e IS, 3 A S FAE A .

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

FETAE DA IR BV R A . AN TEE XA L

The battery can be used within the following temperature ranges. Don't exceed these ranges.

FEHIRAEVIR: 0~45°C

Charge temperature ranges: 0~45°C

TR AR -20~60°C i a3

Discharge Temperature ranges: -20~60°C \ W

AT T L ARG RS TR IR A B PR A ) At RSB, ASuTRHED, {445,
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fiti 7 LI EANS T 60°C

Store the battery at temperature below 60°C
10.3 ¥ £& (Caution)

10.3.1 Bl ik SR (Electrical misusage)

H AT MERIEE (Co/ev) B

Battery must be charged with constant current-constant voltage (CC/CV).

78 HE, L UAL A 20T ) HL T RS B2 A A o

Charge current must be controlled by specified value in Cell specification.

JECE FL LR A AE FL AR R G N . ORI E R AR T 2.5VIH.

Discharge current must be controlled by specified value in Cell’s specification. Cut-off voltage of discharging must
be over 2.5V/cell.

TR R AT B E ATy, B R AR AL S EL R AT, P N R R 2 B Ak
BTN TR A .

Keep the battery away from babies and children to avoid any accidents such as swallow. If younger children use
the battery, their guardians should explain the proper handling method and precaution before using.

FEA T LT, 3 5506 B3 ) P A0 AL 3 B 4 e

Before using the battery, be sure to read the user's manual and precaution of it's handling.

FEM ) Fe AR AT, 15 55 4 R 13 70 Hu e FE P 00

Before using charger, be sure to read the user's manual of the charger.

FE LI MR BR AR b i, 15 5506 B P Tl

Before installing and removing the battery from application, be sure to read user's manual of the application.
LR R T LR, e, PETn b, AR i e o

Replace the battery when using time of battery becomes much shorter than usual. Cover terminals with insulating

tape before proper disposal.

A TR EARHIORAT, BB SR AR, AR SREEARAETT .

If the battery is needed to be stored for a long period, battery should be removed from the application and stored in
a place where humidity and temperature are low.

RVAE S AL FUREAARS, R HOm By A i L IR AR

While the battery is charged, used and stored, keep it away from object materialé with static electric chargers.

1032 FXMIAZEI A AR R OA R

\ " LA -
Design of positioning the battery pack in application and charger "
i 3 AT 5 3 P \. S_L T i S g
997 B GBI A i AL, H SR EAEE RO A 7S R R AR B
To prevent the deterioration of the battery performance caused bif\ heh,_‘f)f-‘battéry shall be positioned away from the

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

AT A A L R AR B R T R AT PR A F) Al bk, AREAZAL, ATTRIED, 14,
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11. FUEHFRGARAEN (EERN )

Document Terms and Conditions (Tentative Specifications)

11.1 BHEA (Period of validity)

AT RS P IAT RS TR AR TN A H 2475 SRS B B A R, 383 (] B4 58 AT 9 1A
A

The period of validity for this Specifications is six months from the issue date, if a new revision of specifications is

released, please return or destroy the previous revision.

11.2 JA7 (Status)

ARG BT YGORE, AL A BT,

This Specifications is still in its preliminary state. The contents are subject to change.

INISERREATZ LGSR , SRR,

Please contact us when you need any help including safety concerns.
sk AR A TN R ST R X AR AR 36 5 R AR =k 154
Add: No. I Building high-tech Industrial Park, No.36 East Dong-feng Road,Economic Development Zone, Weishan

County,Jining City,Shandong Province
HiE (Tel) : +86-0537-8666008 1% Bl (Fax) : +86-0537-8666998
HL~ AT (E-mail) @ tech.support@digbattery.cn

- ,\.\.. ) A § \.\

AT RS S A L R T TR AR VR B TR A W) b brilE, R EAL ATTEIEL, {44,
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