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1. Scope it
The specification shall be applied to Lithium-ion Polymer rechargeable battery pack manufactured by

VDL Electronics Co., LTD. It is the basis for product design, production and inspection. Its purpose is to
let the customer know the quality standard and the instruction.
RN BHR VDL BFERAEIRIHHIEN I RERSYEE , B2 miit, £F-faienomkiE, HIF
RRILEF T RRRENERERERTT I,
Reference standard £&#x/ :
GB/T 31241-2013 e \RHMEEFRINE (BEEIEREREFEIBSIEE)
IEC/EN61960 KR B SEREE AT

uL1642 SEEEAhR e RE
2.Product basic information F~EEEARER :

No. Items I H Parameter & #{
1 | Battery modelEBjthELS 503035
2 | Design schemeffPEEERIITAE S-8261DAA+DP8205
3 Minimal capacityl/\S= 500mAh ( 0.2C Standard discharge 0.2CFR/ERIER )
4 | Typical capacity BRI E 515mAh ( 0.2C Standard discharge 0.2CFR/ERIER )
5 | Nominal voltage#=FREE[E 3.7V
6 | Shipment voltageHtRHEE 3.8-3.9V ( 50%-70% )
7 | Charge ending voltageZEB[RHIHE/E 4.2V
8 | Discharge ending voltagef{EERIEEBE | 3.0V
9 | Over current protectionidEBR{RF 1.0~3.5A

10 | Short circuit protectionfgi&{RIFTHEE Yes &

11 | AC ImpedanceJfE <200mQ (FEM9.4I1 / Detail in 9.4)

12 | Battery Weightegjth/BE & 9.9+0.5g

13 | Max discharge currentGR KXHREBEE TR 1C ( EEREER For continuous Discharge mode )
14 | Max charge currentGR KFEEER 2C (i&ELFsEEER For continuous charge mode )
15 | @RS S500XFEHEETEING | EEithREIRE80%NHIIREE

16 | BOEESE 0.25¢g

17 | AR LCO+/a=E

18 | BEEEE 403wh/L

19 | PS&R PS2
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3 . Battery protection characteristics Ejth{RF4E(Ta=25°C)
No. ItemsIn B Parameter & # condition £&44
Overcharge protection detection )
Battery voltage is greater than the
1 | voltage 4.280+0.050V tecti i d the delav time t
. . rotection voltage, and the delay time to
ety UGS P ’ ym
reach, then the state of the battery into
5 Overcharge release voltage 4.08040.050V h tecti
.080+0. overcharge protection.
TSI S -
overch oction del FtBEERTIRARFEBE , BERRIEZX
vercharge protection delay e s s .
3 , . 1000~1600mS | 2l , MEhHF NS FERIFIRE.
time 3 FE P HEIRAT ] '
Over discharge protection ) i
) Battery voltage is less than the protection
4 | detection voltage 3.000+0.050V it d the delav time t h th
s . voltage, and the delay time to reach, then
AR ) ! .
) the state of the battery into over
. Over discharge release voltage 3.000+0.050V | disch tecti
\ .000=0. ischarge protection.
BRI e -
over disch wection del FEE ENFEBIRIFEE , HERMBEIA
ver discharge protection delay e e .
6 | . ‘ N 115~175mS B, NEBH NS HEB RIS,
time I RIFEEIRATIE) I
Overcurrent discharge protection Battery discharge current is greater than
7 | current 1.0~3.5A the protection current, and the delay time
FREE RERIFER AT to reach, then the state of the battery into
Overcurrent protection delay overcurrent protection
8 |time 6-10mS Rt B IR K T I RIP , ELRERTR (Al
PREBITift R ERT A E) 2, NEBH NI RRIPRES,
Current consumption
9 (Operation) of PCM <6PA VDD= 3.9V
RIFIRBIIER RS TSR
10 Load resistance of PCM om0 VDD= 3.9V
N </0m = 3.
RIFIRAY=S 2 IR
11 0V charge function Available $iF
OV FRERTHEE vailable 51
Charge overcurrent If shall stop charging for an excessive
12 | protection current FEEEIT 2~8.3A charge current at Over Current
IERIFER IR Protection current lasts for delay time
13 Charge overcurrent delay 620 EEB R BRI AT Fe B R RIFER IR . BESERT
~2Ums N, s N, .
time FREEITAHERAT(E BHEAE] , Nt AFRILRRIPIRE.
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4 . Condition adapting characteristics FFiERH (n=1)

No. Items I

Test Method Uli/55%

Criteria ffE

High/low
1 | Temperature

B/ RRMERE

After the cell fully charged at 23°C+2°C,

measure the discharging capacity with discharging
current 0.2C till 3.0 (V) cut off voltage at different
temperature. (as compared with initial capacity )
£ 23°C+2°CRME TmzREE NERDEAREE TR
0.2 GA EBitiEBE 3.0 (VTS E ( SRS E
ERHR ) .

f£-10°ChY 270%
At -10°C: 270%
£ 55°CHY 295%
At 55°C:295%

Invariableness
2 | humid and hot
BEEIB*R

After putting the cell in the invariableness humid
and hot box of 40°C+2°C and relative humidity of
90 ~ 95% for 48 hours. Discharge the cell to 3.0*n(V)
cut-off voltage at 0.2C current.

RN 40°C+2°CRABXHEE A 90 ~ 95%RIfEIRIE
{EAET 48 /it fE , LA 0.2C EBSAMEEE 3.0*n(V),

No leakage, no fire, no
explosion. The
discharging time >3h.
Toitthifs . FTTEEX , FoIBRKE,
TREBRTE) > 3h,

Vibration
#=zh

The fully charged cell is vibrated from 90 to 100
minutes at three mutually perpendicular planes
with excursion of 0.8mm, and change the frequency
from 10 to 55 HZ with 1Hz/min speed.

W ENENE=MAEEERI S ARIRIE 0.8mm
AEHRAZZUEH TR, $RERAE 10-55HZ LA 1HZ/min AUIE
T, EFEHRa) 90 = 100min.

No leakage, no fire, no
explosion.

b TRk TER , i
X, TRk

Free fall

B Bk

a) after the core is charged according to the test
method specified in the specification, the
headphone built-in core is m 1.8 drop height, the
headphone box built-in core is free to drop on the
concrete slab according to the drop height of 1.5
m; b) the cylindrical core and button type core are
dropped once each section, the cylindrical surface
is dropped twice, and a total of 4 drop tests are
carried out; each side of the square type core is
dropped once ,6 drop tests are carried out

a) B CIEBAEBIENRE S ER&ER  BIR
BT 1.8m HENESE  BENEAERTER 1.5m
HECESRE , BERABRE T RELIR L

b ) BHERAIANELEE ST MR BSE—IX |, EiEmEE
ERR T 4 RESELRIG ; ERBETENESESE
—IR , Hi#T 6 REESE RN

No fire, no explosion.
FEtTTENR | oK |, TTIE
XE

Acceleration
5 | impact

DOEREE I

the core is fixed on the impact table after being
charged according to the test method specified in
the specification, and the half-sine pulse impact
experiment is carried out. in the initial 3 ms, the
minimum average acceleration is 75 gn, the peak
acceleration is 150 gn+25 gn.. pulse duration 6

No fire, no explosion.
FEITTENR | Toe K |, TTIE
XE
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ms+1 ms. three acceleration impact tests in each
direction of the core. The impact test of cylindrical
core is carried out according to its axial direction
and radial direction, and the impact test of square
type and soft packing core is carried out in turn
according to three vertical directions. ERSMZERAIAE
PSR TT AR BEErEe L THIE
SRRk EESEL, FEERARY 3ms K, N HIINEE S
75gn, IEENNEE S 150gn+ 25gn, BKdEERtEY
6ms+t 1ms, ESENGEHT=RINER PEHIRIE.
BB SR R E AR A R T e, 75
BRI R SRR =" MAEEEN S RHOXEH T E

3G,

When the core is charged according to the test
method specified in the specification, then the
battery is placed in the test box. The temperature is
heated at (5°C+2°C)/ min temperature rise rate.
When the temperature in the box reaches 130°C+2
°C, the temperature is constant and lasts 30 min..
BERCRIRAS RN T AiREfE | g
WFiRiesES |, BELL (5°C+2°C) /min HGETHESRH
THHE | BERIREXE 130°C+2°CiRlER |, FHFsL
30min,

No fire, no explosion.

FEIBTTEEN |, FoIRKE

6 Heat abuse
7 Combustion jet

After the electric core is charged according to the
test method specified in the specification. for the
test tooling If there is a slide of the core during the
test, a single wire can be used to fix the core
sample on the wire net; if there is no such situation,
the core can not be bundled. heating the core with
a flame, stop heating when the following three
cases occur: a) the battery explodes; b) the battery
is completely burned; c) the battery is continuously
heated for 30 min, and the battery is not on fire or
exploded & SRIBASBRAERNR LT i ERHEBSS,
BRHEOHETLNE TRNNZN E, NRIHIGTIEF
HIEEEEEAVIERAT, 7 AR S BAAICHRSHREE
S22 _E AN R TTIE R IE R 4, WA LARSREE S, FR
JEINRERES , JHIAT=FEREHME LN ca ) B
IRKE ; b ) EEIhSERIAR | ¢ ) L0 30min , 8
ARACK ., RIBKE,

After testing, the
components of the core
(except dust-like
products) or the whole
core shall not penetrate
through the aluminum
mesh.

30 /5 B R RIER A (K
LRFHIPRIM BFRSEE R
FMEFEEM.
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5 . Safety performance Z£M8E (n=1)
No. | ItemsIFEH Test Method JUiEAi% Criteria #7f
Forced Discharge the cell to the cut-off voltage with 0.2C
orce
1 disch current and then reverse charge the cell for more No fire, no explosion
ischarge
§Eﬁ§ljﬁ$z; than 90 mins with 1C current.B8jth5ELA 0.2C TREEELRIE | FoEK , TTIRKE
BBE , Bl 1CHER , MEbHITRMAEFE , 90min LI L
After discharged with 0.2C to the cut-off voltage,
5 Overcharge | charge the cell with 1.0C/4.6V for 7.0hrs. No explosion, no fire
78 0.2C B ERILFBESRS | BittA 1C /4.6V [BRIEEFE | LK. TIBIE
7.0h
Put the fully charged cell in a vacuum chamber at
ambient temperature 20~25°C for 6 hrs. The
vacuum environment pressure is set to be less than | No leakage, no fire, no
Low pressure ) ) ) )
3 S 11.6kPa, simulating an altitude of 15240m. explosion
N __\,ji S e o o S s TR
B — MEMETHITENE 6 /B, IMRRE Toitltis | AN, IRKE
79 20~25°C , EFREEH <11.6kpa , &l 15240m &
HRERE
Short circuit the fully charged cell by connecting
the positive and negative terminals with resistance No fire, no explosion.
load 80+20 mQ at room temperature 20~25°C. The | The temperature of the
cell remains on test for 24 hrs or until the surface cell surface not exceeds
Short test
4 o temperature declines by 20 % of the maximum 150°C.
SRR : : ,
temperature rise, whichever is the sooner. TokeK , IRk
=R 20~25°CT JEF#EEEtAYIERARA 80+20 mQ | EIREmEREAEY 150
AR EGEEREE | ERRIIMERER. SERFM - WididE | °C,
24 NHEEREREE MEEIESERER 20%.
Soak test Put the fully charged cell into pure water, soaked for No broken, no fire
5 . 24 hours. TR Tk
SR | K R 24 /e o=
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Crush test
FrE

A fully charged cell is to be crushed between two flat
surfaces. The force for the crushing is to be applied by a
hydraulic ram or similar force mechanism. The flat
surfaces are to be brought in contact with the cell

and the crushing is to be continued until an applied
force of 13 +1kN is reached. Once the maximum force
has been obtained it is to be released.

wreEEitt , IEENRFEEERE | FHEEhEE 13+ 1kN 8y
1 . BEREHEIMEINRIESDIELE] 13KN (17.2Mpa ) B
=1k,

No fire, no explosion

FokeX , FIRKE

Shock test
EHRE

The cell is to be secured to the testing machine by means
of a rigid mount which supports all mounting surfaces of
the cell. Each cell shall be subjected to a total of three
shocks of equal magnitude. The shocks are to be applied in
each of three mutually perpendicular directions unless it
has only two axes

of symmetry in which case only two directions shall be
tested. Each shock is to be applied in a direction normal to
the face of the cell. For each shock the cell is to be
accelerated in such a manner that during the initial 3ms
the minimum average acceleration is 75 g (where g is the
local acceleration due to gravity). The peak acceleration
shall be between 125 and 175g.

ERRERET RS E=TEEEENAeEL &
MEHEZFENDE  8—XPER 3ms BEYMERE &>
X2 759( g NENINEE ) IEEMEEX 1259 ZF 1759,

No leakage, no fire, no
explosion

Toithils | ANEX , FIgKE

High
Temperature
Discharge

EimEE

Under ambient temperature, charge according to the
standard, charge the battery to full charge, put the core
into the high temperature box of 55°C+2°C at constant
temperature 2 h, then discharge to the termination voltage
with 0.2 C constant current.

EMRRET | IRBIRERE | BHEIbFRE | BETHAS5°C
+2°CHUSRETIER2h , R0 2CIERMEBELILEE,

Discharge time not less
than 5 h
IEBRFEIMAMEET Sh

Low
temperature
discharge
REME

Under ambient temperature, charge according to the
standard, put the core into the low temperature box of -20
°C+2°C for 4 h at constant temperature, and discharge to
the termination voltage with 0.2 C constant current under
the ambient condition of -20 and 2°C.

EMRRET , RBINERE | SR -20°C+2°CRYRIRETE
FIEIRANG |, 7£-20°C + 2°CHUMERA FLL0. 2CIER B ELLE
FBE,

discharge capacity
shall not be less than
60% rated capacity
EEEENAET 60%
HEESE

10

Rate of
discharge

(EESVGE]

Under ambient temperature, charge according to
standard, stop charging, hold 0.5 h~1 h, at 23°C+2°C
ambient temperature, discharge to termination voltage
according to 1 maximum rate current

EMRRET , ZRINERE | (FIEFREBFMEOSh~1h , £

23°C+2°CRINERE T IRBICRAEEBRMEELZLAE,

The discharge time >
51min
TEBRTIE] > 51min
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Discharge temperature rise test: fill the electric core
according to the method specified in the specification, put
the electric core into the high temperature box of 37°C+2
°C at constant temperature for 4 h, discharge the electric
core at constant current to the discharge termination
voltage specified by the manufacturer, and record the
surface temperature change of the electric core

Recharge temperature rise test: the core that completes
the discharge temperature rise test is placed in the high

The maximum surface
temperature of the
battery during the
temperature rise test is
not higher than the
upper limit of the

IRETLL0.2ABTIEE R RIEEE |, AARLA0.2IHAFEEEFEE
PRIEIERE | ARG EEEFEEEFHEERET0.02ItA | B
NERSFEREE.

(FSARE | BEENE20°C+5° CHREEE FHBRE28KE |
F23°C+2°CGMERE TLA0.2ItATIEE =R IFEBE,

IRERE | BEENE20°C5°CREEE FHEBEE28KS ,
£23°C+2°CINEIRE FLAO. 2ItATEB ZE LR LB E | ATSER TR R
tEFEER I FEREBE |, E23°C+2°CAEIRE TLA0.2ItAKE E

KRILEIE.

Temperature | temperature box of 37°C+2°C and the constant charge and discharge

11 rise test temperature is shelved 0.5 h, to discharge the maximum

IBFHRLE | charging current as specified by the manufacturer to the surface temp(.er.atu're of
LT g the core specified in
charging limit voltage specified by the manufacturer, and -
. the specification
the surface temperature change of the core is recorded BT S R
IEBEFN | SRS RS S KA R | oo e
A37°C+2°CHIRRAERERANG , LASIEREMR AR EP;;;;EEU%&EE%E
RERKEEFNERMERTELLLRE , iIERECHREEE | B R
x{{ 1m/>z
FEEFHILE  SeAMEEIEFHIIRAIETMA37°C£2°CHER
AHEEMBEC.Sh , LIFIEEAERIRAFTRERERMEES
SR AERIZEFE RSB E |, ICRECHFRIRETW
Standard charging system: the core is first discharged to
the termination voltage at an ambient temperature of 23°C
+2°C at 0.2 ItA, then charged to the charging limit voltage
at 0.2 ItA, and transferred to the limiting voltage constant
voltage charge until the charging current is equal to 0.02
ItA, that is, the core is charged.
holding capacity: the full electric core is discharged to °C
termination voltage at 0.2 ItA at 23°C+2 ambient
Charge temperature after 28 days of open circuit shelving at 20 Main.tain capacity
retention and and 5 ambient tfemperatures. o . requirement .nc')t' less
recovery recovery capa‘aty: after 28 days of open CII’CUI't shermg at | than §5% of initial
capacity at 29°C15°C ambient tem.peréture, the full electric t?ore is capacity;

12 room discharged to the termination voltage at an ambient No Iess'tha.n 90% of
temperature temper.ature of 0.2 ItA at 23 and .2, after the .co.re i.s charged 90%21;:n|t|a| capac‘lty
S rrE o according t9 thfa standard charging system, itis discharged | (RIEFBEEKMETHIHR
SNBSS to the termlnatlon_vo‘ltage at an ambient temperature of BSEM 85% ; ‘

P 0.2 ItA at 23°C+2ARERBEHIT | BOESAE23°C2°CRYRE | IREFTEERMETHIR

[EM 90%

VDL CONFIDENTIAL

- 10 -FORM No.:.VDL-QF--01A




VD l ® Rechargeable Lithium-ion DOC NO.:_2)-P5-02770
REV. A/l
Battery Specification Approval | SHEET 11 OF_23
a) charge the core according to the method specified in After the test, the core
the specification, measure the ratio and record the should not expand. No
thickness or diameter of the geometric center of the wide | leakage, no smoke, no
surface of the core, and then store 7 d; under ambient fire, no explosion, no
conditions of temperature 60°C+2°C. thickness expansion
High The thickness or diameter of the geometric center of the | rate greater than 10%;
temperature | wide surface h, the core b) be measured and recorded capacity retention rate
charged under the condition of 23°C+2°C. not less than 85% of
capacity and | The discharge capacity of the c) core is recorded C 0.2 initial capacity, capacity
13 recovery current constant current discharge to the discharge recovery rate not less
capacity termination voltage specified in the specification than 90% of initial
I RE | ARIBHSBIERNSAGR OIS , ERLLICRBEEEHE/L | capacity
BEIRRESR | AT ONEESRER , RAREEECL2° CHRERETEIE | HIRE , BEMNARAK.
2 7d ; Fiwik. AERE. X,
b ) #E23°C+2°CAPEMESRM THEE4h , ERFHCRECRE/UT | NMRIE. EEKEAKX
POHNEERER ; F 10% ; BERSFENME
QEEELA0.2CHRIERMEBEAEAINNE BERMELILE | FHRSEN 8% , B8
£, CREEE REERMETAREER
90%
Storage the core is filled with 40%~60% capacity before storage,
capacity and then stored for 28 days (D) in an environment where
retention and | the ambient temperature is 20°C+5°C and the relative
recovery humidity is 45% and 75%. then after charging as specified,
capacity at | discharge to the termination voltage at a temperature of
14 room 0.2 ItA at 23°C+2°C.
temperature | ESEFRIZAETFTENA0% ~ 60% B E | ARERERE20
ERFHESE | °|C£5°C, BXHREA5% ~ 75%HMEFiEF28XK (D). AEH
RIFEED BMERRBE £23°C+2°CAUREIAE LA 2ItAREE =42 EH
& %,
WESE(CHE
)
Storage the core is filled with 40%~60% capacity before storage,
capacity and then stored for 28 days (D) in an environment where
retention and | the ambient temperature is 20°C+5°C and the relative
recovery humidity is 45% and 75%. then after charging as specified,
capacity at | discharge to the termination voltage at a temperature of
15 room 0.2 ItA at 23°C+2°C.
temperature | B EFRIZAETFENA0% ~ 60%NBE | ARERERE20
ERFHESE | °|C£5°C, BXHREA5% ~ 75%HMEFiEF28XK (D). AEH
{RIFaE BMERRBE £23°C+2°CAUREIAE LA 2ItAREE =42 EFH
& %,
WESE(CHE
)
The core is filled with 40%~45% capacity before storage, | Charge and discharge
Storage . . . o .
16 | performance and then stored in an e'nV|ronrrTe'nt of 20°C+5°C ambient tfest can.be cycle 5
e temperature ,45% relative humidity ~75% for 12 months. | times, discharge time
FFiae then charged again and discharged to the termination should not be less than

VDL CONFIDENTIAL

-11 -FORM No..VDL-QF--01A




VD ® Rechargeable Lithium-ion DOC NO.:_2)-P5-02770
l REV. A/1
Battery Specification Approval | SHEET 12 OF 23
voltage at a temperature of 0.2 C °C+2°C. 4 h
ESEFRIZAEOTIANA0% ~ A5%MBE |, ARTENERE20 | ZEBEIHIQETLAEIR 5

°C+5°C , HEMHEREAS% ~ TSHHIRRHEFL2NA. REBR
WEEfE , £23°C+2°CRUREIME TLA0.2CHIFB E4R PRI,

X TEERITEINAMEET 4h

When the core is charged according to the test method
specified in the specification, it is placed in an environment
of 55°C+5°C, and then 30 min. after the surface
temperature of the core reaches 55 and 5°C. Then wire the
positive and negative extremes of the core and make sure
that the total external resistance is 80 mQ+20 mQ.. the

Core should not fire
and explosion, the

than 30 min;d) repeat step a)(°Ct) for a total of 10 cycles.

B CIREAEPIEN G ZRBEE | BROHELREN20
+5°CCRURISARPHITUI TSR  a) St mIMNEREN75°C
2°CHISLIRFEPLRIFOh ; b) BLIFEREREN-40°C+2°C , FHR
156h |, JREEHER AR AT 30min ; BERELRIEREF 75
°C+2°C , BEHEIRATEIA AT 30min ; d) ESH$Ea)~c) , L&

10K,

External temperature change of the core is monitored during the outer surface
short circuit | test. when one of the following two conditions occurs, the | temperature of the
17 at high test terminates: a) the core temperature drops to 20% core should not be

temperature | below the peak value; b) the short connection time reaches | higher than 150°C

=im/NERFEES | 24 hours. BRI N AN K FIANIRKE |
e SRR IS B ERNRIL T A TR E IEESSC +5°C | BCHMNREREAES
HOERE D, SR REEEAZR55°C +5°C/F BME30min. 45 | F 150°C
FSEIEERTIE ARG FHRREIMEEE80MQ 120m
Q , WG EPENESRER., | BHRA RIS —
B, HIGLRIE : a)BBiENRE FIERILCIEE(T20% ; b ) faREAt A
KB 24100,
When the core is charged according to the method
specified in the specification, the core is placed in a
temperature control box with a temperature of 20+5°C.
a) put the sample into an experimental box with a
temperature of 75°C+2°C to hold 6 h). b.reduce the
temperature of the experimental box to -40°C+2°C and
keep 6 temperature conversion times not greater than 30 .

Temperature ) L. ) No leakage, no fire, no
min;c) again raise the temperature of the experimental box .

18 cycle to 75°C+2°C, temperature conversion times not greater explosion
D EEIAR o Toitttis | K, FNRKE
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6. Testing requirements UK EK

6.1 Battery test environment EEHIGING ( ToABERRRT , INIMENAFSILTIEK )
Temperature ;& : 25°C+3°C
Relative humidity #8%i2E : 45~85% RH
Atmospheric pressure X571 : 86 ~106 kPa

6.2 Measuring instrumentation requirements UE{YEREXK
Voltage instrumentation requirements: Measuring the voltage meter accuracy no less than 0.5
magnitude FBIENERESK | MEBEIERIBREAMET 0.5 &
Current instrumentation requirements: Measuring the current meter accuracy no less than 0.5
magnitude EERIGEREK | NERRAMNEBREANET 0.5 %
Time instrumentation requirements: Measuring the time meter accuracy no less than 0.1%
BHENSERESK « BT ERIURIBREAMET 0.1%

Temperature instrumentation requirements: Measuring the temperature meter accuracy no less than

0.5 °C BEGEEX | WEREAGEREREAMET 0.5°C
Impedance instrumentation requirements: Measuring impedance should by sinusoidal alternating (1
KHZ) test PRIBE(YEREK - MERBER FAIEZRREE (1KHZ) BTl

7 . Operation temperature and humidity range ={TiRIZEBE
7.1 Charging temperature and the Current requirements FEFEBINEIRENEBEREK:

Temperature Max charge current | Maximum relative humidity
il FFRAFEEER EAHENHEE

0°C<T<15°C 0.2C (& LLFBIE4.2V ) 90%

15°C < T<45°C 2.0C (& LEBIE4.2V ) 90%

7.2 Discharge temperature WEBINZIEE:
-20°C ~ +60°C , Maximum relative humidity : 90%
-20°C ~ +60°C , RAHEXHEE : 90%
8 . Storage temperature and humidity range(At 50% SOC)FHERIEESEE (7 50% SOC &4 T)
8.1 Environmental conditions &4 ;
Unless otherwise specified , Cells shall to be tested within one month after shipment and not be cycled
(charge/discharge) over one time before the test. All tests shall be performed at 23+2°C and humidity
of 65+£20% RH.
The lithium iron cell impedance would increase in whole storage process, while the capacity would
decrease, cell would be charged in 9.1.1 and discharged in 9.1.2
BrERBNE , BitNEREE— AR TN | BRI —REIEANMSEAGHE). FAEREISE23
+2°C, 65+20% RHIZE Ti#{T, ERINERNMAESEFENSEX  SESR/) , B L1ZH THITHR
BB, 7£9.1. 254 HATHLE.

VDL CONFIDENTIAL -13 -FORM No..VDL-QF--01A




VD ® Rechargeable Lithium-ion DOC NO.: _Z)-P5-02770
l REV. A/1
Battery Specification Approval | SHEET 14 OF 23

Storage Temperature 23°C 23°C 23°C 23°C 60°C 60°C
Storage Duration 1 Year 1 Year 90 Days 90 Days 1 Week 1 Week
A A A
Storage Charge State ° , 100% ° , 100% ° , 100%
received received received
Recovered Capacity 90% 80% 95% 90% 85% 80%
Recovered Impedance
150% 150% 120% 150% 150% 160%
@100% Charge State ° ° ° ° ° °

9 . Electrical Characteristics B35S 1%
9.1 Battery standard charge/discharge E8jth4BtrAEFS/HIE
9.1.1 standard charge #REZE
At 25°C+3°C conditions, CC 0.5C/CV 4.2V, when charging current drops to 0.02Ccharging is
terminated, The charging time limited 4hrs.
E25°C+3°C&M4T , LAO.SCIERER |, 4.2VIERBEFHBEAEMEEI0.02CE L |, fRAT4/)NTT,
9.1.2 Standard Dischargetr/&ERIER
Standard discharge current 0.2Cfor continuous discharge, when the voltage
drops to discharge cut-off voltage 3.0V discharge is terminated, shall be full discharged.
VARERREREEIR 0.2C A THAEAEE , B[RRI LERSE 3.0V BREBHELE , BIOME.
9.2 Maximum charge current FKFEEER
At 25°C+3°C conditions, CC 2.0C/CV 4.2V, when charging current drops to 0.02Ccharging is
terminated, The charging time limited 2h.
E25°C+3°CEMHT |, LL2.0CIERERR , 4.2VIE[E , 7eEBERERIEEI0.02CELE | FRAT2/N\ET,
9.3Maximum discharge current F&AXEEER
At 23°C+2°C condition, discharge the cell with 1C.
E23°C+2°CEMHT |, LALCXIRE TR,
9.4 Initial impedance #J#aAE
At25°C+3°C ambient temperature, after standard charged battery pack, AC impedance tester(1KHz)
measuring the initial impedance should be<200mQ.
£ 25°CL3 CIMRIRE T , £IItEFEBRIREHD , FEAZRBHIMEN ( 1KHz ) MEXIRAFER <200mQ.
9.5 Initial capacity ¥Ji 8B =
The initial capacity is for standard charge to full, in 1 hour, the capacity measured at 25°C+3°C
conditions with discharge current of 0.2C till 3.0V cut-off voltage.
The initial capacity>500mAbh.
Bt S EEELRETREAIU#T , 1R, £ 25°CE3°CRMATLL 0.2C BBiRtEEZE 3.0V # AT
HNEE , ¥REE2500mAh.
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9.6 Retention Capability fa7EB{RIFEE S
After full charging, storing the battery 28 days with20+5°C condition, and then discharge with
discharge current of 0.2C till 3.0V cut-off voltage, discharge time should be>255min
RS | £ 202 5S°CREME R TFI 28 X, AAfELA 0.2C BERELLNEEE 3.0V KILHE, HEERE2
255min

9.7 Cycle life 1@ Edp

Battery cycle life is tested at 25°C+3°C. For each cycle test, battery is charged using 0.5C constant current
until battery voltage meet 4.2V. Then, battery is charged by constant voltage until battery charging current
drop to 0.1C. After that, battery is discharged by 0.5C constant current until battery voltage drop to 3V.
Repeat until each 50" cycle.

At each 50 cycle, battery capacity will be tested. The test condition is that the battery is charged using
0.2C constant current until the battery voltage meet 4.2V. Then, battery is charged by constant voltage until
the charging current drop to 0.02C. After that, battery is discharged by 0.2C constant current until battery
voltage drop to 3V.

If the discharge time is more than or equal to 4hours (80% of initial battery capacity), battery need to
repeat above 50cycles charge/discharge test. If not, cycle life test is completed.
Cycle life should be 500cycles or above.
EEIAEIRRE 25°C3°CRM BRI | LA 0.5C fEmFeiEREIRE 4.2V  AARIEEREEIE LR 0.1C, BLL0.5C
EREEE 3.0V , A3 1 MEREHE. XHES 50 K.
& 50 Rt—rEEN, LA 0.2C [ERFTEE 4.2V ARIEEFEBERIEIERERR 0.02C, BLA 0.2C {ERMEE 3.0V,
INREBREATET 4 8 ( 80%HIREE ) , BittwRBES 50 XAFTMENR. BN , BIRSmURES
BIMREBNIZATET 500 R,
9.8 Shipments battery capacity EBititHEAE
Shipments battery capacity is 50%-70%.
Bt S S E/950%-70%.
9.9 Agency approvals A
VDL battery safety performance is designed according to UL1642 standard and CE Directive
requirement, the product’ s safety performance is conforming to UL1642 standard and CE Directive
requirement.
VDL BBt Z £ 4HRERIRIE UL1642 tEf CE IS EKFIE M RAREHFIES ULL642 fFRfr] CE I5SERIE
RE—HH.
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10 . Battery structure diagram EgjthiZ245[E]| (Sketch map ~EBH& )

| , i

L pack+
=~ DPACK-

11 . PCB Layout PCB fi£:E

TREEH EELE
R1 C1 Ut=—U2 B- 3 B+
[ | | 5 Y
| R2 P Z3 P+
—— EEEE
; )
mm e e i P g g 0%
—\— . 00 ° o se
9 °

12 . Schematic circuit diagram EBES[RIEE]

2D p —2
6 = 2
—t— a Vs W
= 1
o Ol o @
Bittary
2
5
6 | = —
e
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13.Cell HE

13.1 Cell Performance parameters EESIEBESEL

RS i<

RS

&E

1 Initial impedance #J%aAE | <100mQ

1kHz AC Impedance
aZimpEHT AC 1kHz

2 Nominal voltage ###REBJE | 3.7V

/

T 5.0mm Max

Thickness [EE (5 300gf )

W 30.0mm Max

Width ZE (% 300gf J3E)

Cell length(not include Tab sealant)

3| e | 33mm Max P (R (2 300gf 1)
A 18.0+2 mm Tab center distancetkBE=(EE
B 3.0£0.2 mm Tab width HREZRE
C 0.5~2.0 mm Tab exposed size

WERIINERT

13.2 Cell outline drawing EBS4HMEZR S (Not In Scale ZRiZzEL1)

o |

o
"

13.3 Spray Content E3jthlEAD :

TETERERS : IEENRRSE
- VDL 503035 3.7V
+500mAh 1.85Wh XXXXXX

Remark : XXXXXX-YYMMDD , HEHA

T ARSI EIMERTIES | RS ]

EEBISINEREGATRERNL , BAEEAER

25mm

p
B FEs SBE T #th4E/Rechargeable Li-ion Battery

BS/Model : 503035  1ICP5/30/33

£74;/Red Wire ( +) E&/Black Wire (-)

e 2 B/Rated Capacity : 500mAh 1.85Wh

HiEEBE/Rated Voltage : 3.7V

FEEEfR%IEE E/Limited Charge Voltage : 4.2V

HHER | BAhEERFRIGBIRATE

Manufacturer:Chonggqing VDL Electronics Co.,Ltd.

FIHFE B SRS AXD, SHIFEEEK B2 858ER,

B TR , BithSKEEELER !

Do not disassemble, crush, or throw into fire.

Do not continue to use if severe swelling occurs.

Do not put in high temperature environment.

Do not use after the battery is immersed in water !

IS 16046 (Part2)/
TEC62133-2 @

- b
R-41141763
| www.bis.gov.in MadeinChina

28mm

Li-ion 00
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14 . Battery Outline Drawing EBjtiHYMER Y
14.1Battery Outline Drawing Ejtt4B5MZR<J (Not In Scale R¥%Lt{51)

SH1. 0-2T1E[@] Y T

3imm

L3302-228, Z1B8/P+

[}
(1

IL3302-284, Z&,/P-

30 +

Dy nart disarrspmible, toush, o throer el i,
mnﬂ!mﬁ-h_lmﬁhmu

Do nt put I higgh tnmperature el
hnﬂmhl—h-rhhf_dh-l

IS 16046 (Part2)/
IECE2133-2
LHToh 00 ﬁ

Hllﬂ?ﬁﬂ m
www. bis.gov.in el i Gl
o Max30mm " Max5. 06mm

Max5. 46mm (500K,

f5)

14.2 Battery size parameters E{tIAR IS

Wiring method -

1. Solder welding of protective plate {RIFIRIZIT ;
Remark ;¥ | 2. Protect circuit components facing inside , {RIPEBESITTRRAEAA ;
3. Measure with 300gf force.F§ 300gf HOMERY.

15 . Terminal wire imF&&

SH1.0-2YIE[g]

T~ L3soo-2s, L8P+

~ UL3anz-2s¢, B /p-
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16. BOM 1(Bill of materials)E3;t4pliEEH

(I’:lfﬁg"\;) Material Name (ZE(4Z%R) Specification(HIt&EL5) Qty (A£)
1 Cell B 503033Q-500mAh 1
2 Protection board {&{F#x S-8261DAA+8205 1
3 e %57 SH1.0-2Y IEM , UL3302-28#41 2 1
4 Brown Tape ZXE&EER 0.05*25*25mm 1
5 Brown Tape ZE&EIRK 0.05*5*80mm 1
6 FRES 0.06*25*28mm , BRI+ IR 1
PCM BOM 2
Material Name Specification Position Qty
(FHER) (FitgELs) (FHE) (FE)
PCBA VDL0422 / 1
PCB PCB, 0.6*3.9*22mm / 1
IC S-8261DAA, SOT-23-6 Ul 1
MOSFET DP8205A , TSSOP-8 u2 1
Nk /EAFE Chip resistor 300Q+5%, 0402 R1 1
Nk /ERFE Chip resistor 470Q+5%, 0402 R2 1
ML AERZS Chip capacitors 0.1uF/-20%~ +80%/16V Cl 1

Note : The battery of materials should be consistent with the requirements of the RoHS

T - EtAERTERRIM BN AT S ROHSHIZE K.
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OCV/SOCHiZ:

503033@4.2v500mAhO. 2c )i Hi £ 4
44000

cell-l —cell-2 cell-3

42000 |
Eq L0000 \
4
&5 8000 —
3.6000 : =
3.4000
3.2000

3.0000 .
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% B0.0%: 90.0%: 100.0%

soc,%

503033@4.2v500mAhO. 2c )i Hi £ 4
44000

cell-l —cell-2 cell-3

42000 |
Eq L0000 \
4
&5 8000 —
3.6000 : =
3.4000
3.2000

3.0000 .
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% B0.0%: 90.0%: 100.0%

soc,%
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UNLESS GTHERWISE SPECIFIED ) ]

GENERAL TOLERANCE: MODEL & it R DWG NO.
55 A WK A8 25 b 2 7 A 4TED oo ORHEE TEE ST | PART NO. ¢ 0522-503033 DRAWN : ’

w3 +0.03 +0.05| £0.15 i
i MATERIAL : 5
s LiRbRE, FTAREAR >3~50 | £0.05 | £0.10| £0.15 BREGRED
>50~100| +0.05 | za.10] x02 | | FIMISHED : APPROVED
=100 +0.08% +0.1%| +0.3%
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17 . Battery Precautions and Safety Instructions EBjti¢AFRI T BTN ZLiHA

Please be sure to comply with the specifications and the following precautions to use with batteries.
For any accident caused by operation not following the specifications, VDL Electronics Co., Ltd will not
take any responsibility

BERSURETAE BT EREESEMERED , M TFeBRBASBH TRERMERRIHIEINEL

VDL B FBRABIBAEIEHITRIE.

Warranty period is 12 months after shipment date.

MHTRBRE 12 M RFRE.

When the battery is stored for 3 months, it should be charged with 0.5C current to 50% SOC.

EEtEME=1H 155t 0.5C 78 1R ALt EE 50%LA LRIBE.

Before using the battery, carefully read the instruction manual and battery labels on the surface.

{(EFFEEIbAT | B{FRIFEGE R B BIEhRERR

Please use the original battery charger. The battery should be placed in a dry and ventilated place.

Bt R RS |, N EETIREXIZAT.

If the battery is not used for a long time, please charge the battery to 50% SOC status. Remove the
battery from the device and place it separately, to avoid the short-circuit and damage caused by
contacting metal.

IMKEAARNERRRY | ISRt EFHBEMAINS , BEEMNREPIREASANE | BRSEEME!D , EWE

PREGRIATISR.

When using or during storage, if the battery is hot, with leakage, odor, distortion or other anomalies,
please stop using it immediately and stay away from the battery

Tﬁ%jﬁrﬁﬂ MERIFEHEHNEERR. FR. BURRK. REHECREISE |, BZAMEIEERAF
Do not short-circuit the battery positive and negative terminals. Do not damp the battery to avoid any
danger.

VDGR IESRER , FREEARILEEZE , LarERk.
Please keep the battery away from heat, high voltage place. Please do not beat or hit the battery.
ERIRES , MinENR. SEZAT , A0, ELEit.
Remove the battery immediately from the device when the battery life ends. Please dispose the waste
battery properly. Do not put it into fire or water.
EithS R LN 7 Z NI R I R EIRIER 2 ZENIE | Y10 KFEKH.
Keep small cells and batteries which are considered swallowable out of the reach of children.
BT EARRE SRR, IR ZE R IR
Swallowing may lead to burns, perforation of soft tissue, and death. Severe burns can occur within 2 h
of ingestion.In case of ingestion of a cell or battery, seek medical assistance promptly.
NRFIR TR , NREXERLE | FIREIESHURMG. WARSAMET |, BAF 2 R
REFERD
In case of ingestion of a cell or battery, seek medical assistance promptly.

NSRBI EEE , NAZEISKRETIRE.
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18 . Customer Inquiry

BEFEX

Model 45 : 503035/500mAh

1.If the customer approves the specification and samples, please sign the specification back to VDL

within 1 week. It is invalid when expires.
MREFFNARFRABIFR 15T 7 RABRIEARFABLS VDL BFEIRAT , SHIAT.

2.If the customer requires more explanation or the operating conditions are different from the

specification content, please write down your information and contact VDL Electronics Co., Ltd in advance.

VDL Electronics Co., Ltd could design and build products according to your special request.
NREFFEEMSEARPAS T RSB BRATA—EIBZ R VDL B FERASEKR. VDLETFH
PRAENGIRIRSR A ST R ERIRIHNIF AT R AR R KR

I B
FE

Special Request
AKX

Criteria

T

1

Company Name : Signature : Date:

NEIBR:

HEA:
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	 The specification shall be applied to Lithium-io
	本产品承认书描述VDL电子有限公司设计制造的可充电聚合物锂电池，它是产品设计、生产和检验的依据。其作
	Reference standard参考标准：
	GB/T 31241-2013中华人民共和国国家标准《蜂窝电话用锂离子电池总规范》
	IEC/EN61960     欧盟锂电池标准
	UL1642          美国锂电池安全标准
	2.Product basic information产品基本信息：
	No.
	Items项 目
	Parameter参 数
	1
	Battery model电池型号
	503035
	2
	Design scheme保护电路设计方案
	3
	Minimal capacity最小容量
	500mAh（0.2C Standard discharge 0.2C标准放电）
	4
	Typical capacity典型容量
	515mAh（0.2C Standard discharge 0.2C标准放电）
	5
	Nominal voltage标称电压
	3.7V
	6
	Shipment voltage出货电压
	3.8-3.9V（50%-70%）
	7
	Charge ending voltage充电限制电压
	4.2V
	8
	Discharge ending voltage放电终止电压
	3.0V
	9
	Over current protection过电流保护
	1.0~3.5A
	10
	Short circuit protection短路保护功能
	Yes 有
	11
	AC Impedance内阻
	≤200mΩ (详见9.4项 / Detail in 9.4) 
	12
	Battery Weight电池组重量
	9.9±0.5g
	13
	Max discharge current最大放电电流
	1C（连续放电模式For continuous Discharge mode）
	14
	Max charge current最大充电电流
	2C（连续充电模式For continuous charge mode）
	15
	循环寿命
	500次充放电循环后，电池能恢复80%的初始容量
	16
	电芯锂含量
	0.25g
	17
	材料体系
	LCO+石墨
	18
	能量密度
	403wh/L
	19
	PS等级
	PS2
	3．Battery protection characteristics电池保护特性(Ta=25℃)
	No.
	Items项 目
	Parameter参 数
	condition条件
	1
	Overcharge protection detection voltage
	过充保护检测电压
	4.280±0.050V
	Battery voltage is greater than the protection vol
	电池电压大于过充保护电压，且延时时间达到，则电池进入过充电保护状态。
	2
	Overcharge release voltage
	过充保护恢复电压
	4.080±0.050V
	3
	Overcharge protection delay time过充保护延迟时间
	1000~1600mS
	4
	Over discharge protection detection voltage
	过放保护检测电压
	Battery voltage is less than the protection voltag
	电池电压小于过放保护电压，且延时时间达到，则电池进入过放电保护状态。
	5
	Over discharge release voltage
	过放保护恢复电压
	3.000±0.050V
	6
	Over discharge protection delay time过放保护延迟时间
	115~175mS
	7
	Overcurrent discharge protection current
	放电过流保护电流
	1.0~3.5A
	Battery discharge current is greater than the prot
	电池放电电流大于过流保护，且延时时间达到，则电池进入放电过流保护状态。
	8
	Overcurrent protection delay time
	放电过流保护延时时间
	6-10mS
	9
	Current consumption (Operation) of PCM
	保护板的正常状态下静态电流  
	≤6μA
	VDD= 3.9V
	10
	Load resistance of PCM 
	保护板的空载内阻
	≤70mΩ
	VDD= 3.9V
	11
	0V charge function 
	0V充电功能
	Available允许
	12
	Charge overcurrent
	protection current 充电过
	流保护电流
	2~8.3A
	If shall stop charging for an excessive
	charge current at Over Current
	Protection current lasts for delay time
	电池充电电流大于充电过流保护电流，且延时时间达到，则电池进入充电过流保护状态。
	13
	Charge overcurrent delay
	time 充电过流延迟时间
	6~20ms
	4．Condition adapting characteristics环境适应性（n=1）
	No.
	Items项目
	Test Method 测试方法
	Criteria标准
	1
	High/low Temperature
	高/低温性能
	After the cell fully charged at 23℃±2℃,
	measure the discharging capacity with discharging 
	在23℃±2℃条件下满充电后，测量电池在不同温度下用0.2 C5A电流放电至3.0 (V)所放出的容
	在-10℃时 ≥70%
	At -10℃: ≥70%
	在 55℃时 ≥95%
	At 55℃:≥95%
	2
	Invariableness
	humid and hot恒定湿热
	After putting the cell in the invariableness humid
	将电池放入40℃±2℃及相对湿度为90～95%的恒温恒湿箱中48小时后，再以0.2C电流放电至3.0
	No leakage, no fire, no explosion. The discharging
	无泄漏，无起火，无爆炸。放电时间≥3h。
	3
	Vibration
	振动
	The fully charged cell is vibrated from 90 to 100 
	满充电后的电池在三个相互垂直的方向按振幅0.8mm的谐振形式进行振动, 频率在10-55HZ以1Hz
	No leakage, no fire, no explosion.
	电池无漏液,无冒烟，无起火，无爆炸
	4
	Free fall
	自由跌落
	a) after the core is charged according to the test
	a)将电芯按照规格书规定的试验方法充满电后，耳机内置电芯按1.8m的跌落高度，耳机盒内置电芯按照1.
	b）圆柱形和纽扣型电芯两个断面各跌落一次，圆柱面跌落两次，共进行4次跌落试验；方型电芯每个面各跌落一
	No fire, no explosion. 
	电池无冒烟，无起火，无爆炸
	5
	Acceleration impact
	加速度冲击
	the core is fixed on the impact table after being 
	No fire, no explosion. 
	电池无冒烟，无起火，无爆炸
	6
	Heat abuse
	热滥用
	When the core is charged according to the test met
	将电芯按照规格书规定的试验方法充满电后，再将电池放于试验箱中，温度以（5℃±2℃）/min的温升速率
	No fire, no explosion. 
	电池无起火，无爆炸
	7
	Combustion jet
	燃烧喷射
	After the electric core is charged according to th
	After testing, the components of the core (except 
	试验后,组成电芯的部件(粉尘状产物除外)或电芯整体不得穿透铝网。
	5．Safety performance 安全性能（n=1）
	No.
	Items项目
	Test Method 测试方法
	Criteria标准
	1
	Forced discharge 
	强制放电
	Discharge the cell to the cut-off voltage with 0.2
	No fire, no explosion
	无起火，无爆炸
	2
	Overcharge 
	过充电
	After discharged with 0.2C to the cut-off voltage,
	0.2C放电至截止电压后，电池用1C /4.6V恒流恒压充电7.0h
	No explosion, no fire
	无起火、无爆炸
	3
	Low pressure
	低气压
	Put the fully charged cell in a vacuum chamber at 
	电池放在一个模拟真空的空间放置6小时，环境温度
	为20~25℃，真空环境压力≤11.6kpa，模拟15240m高空低压环境
	No leakage, no fire, no explosion
	无泄漏，不起火，不爆炸
	4
	Short test
	短路测试
	Short circuit the fully charged cell by connecting
	在室温20~25℃下，把充满电电池的正负极用80±20 mΩ的负载连接起来，使电池外部短路。结束条件
	No fire, no explosion.
	The temperature of the cell surface not exceeds 15
	无起火，无爆炸
	电池表面温度不超过 150℃。
	5
	Soak test
	浸泡测试
	Put the fully charged cell into pure water, soaked
	把满充电的电池放进清水中浸泡24小时
	No broken, no fire
	无破裂，无起火
	6
	Crush test
	挤压测试
	A fully charged cell is to be crushed between two 
	and the crushing is to be continued until an appli
	满充电池，放置在两块平面金属板间，持续施压13±1kN的压力，直到液压油缸施加的压力达到 13KN（
	No fire, no explosion
	无起火，无爆炸
	7
	Shock test
	撞击测试
	在环境温度下，将电池分别按三个轴向固定在测试台面上，每个面经受等量的冲击，每一次冲击前3ms内平均加
	No leakage, no fire, no explosion
	无泄漏，不起火，不爆炸
	8
	High Temperature Discharge
	高温放电
	Discharge time not less than 5 h
	放电时间应不低于5h
	9
	Low temperature discharge
	低温放电
	discharge capacity shall not be less than 60% rate
	放电容量应不低于60%的额定容量
	10
	Rate of discharge
	倍率放电
	The discharge time ≥51min
	放电时间≥51min
	11
	Temperature rise test
	温升试验
	The maximum surface temperature of the battery dur
	温升试验过程中电池的表面最高温度不高于规格书中规定的电芯充放电表面温度的上限
	12
	Charge retention and recovery capacity at room tem
	室温荷电保持能力及恢复容量
	Maintain capacity requirement not less than 85% of
	No less than 90% of 90% of initial capacity
	保持容量要求不低于初始容量的85%；
	恢复容量要求不低于初始容量的90%
	13
	High temperature charged capacity and recovery cap
	高温荷电保持能力及恢复容量
	After the test, the core should not expand. No lea
	试验后，电芯应不膨胀。不漏液、不冒烟、不起火、不爆炸、厚度膨胀率不大于10%；容量保持率不低于初始容
	14
	Storage capacity retention and recovery capacity a
	室温存储容量保持能力
	及
	恢复容量(仓储条件)
	15
	Storage capacity retention and recovery capacity a
	室温存储容量保持能力
	及
	恢复容量(仓储条件)
	16
	Storage performance
	储存性能
	Charge and discharge test can be cycle 5 times, di
	充放电试验可以循环5次，放电时间应不低于4h
	17
	External short circuit at high temperature
	高温外部短路
	Core should not fire and explosion, the outer surf
	电芯应不起火和不爆炸，电芯的外表面温度不得高于150℃
	18
	Temperature cycle
	温度循环
	No leakage, no fire, no explosion
	无泄漏，不起火，不爆炸
	6. Testing requirements 测试要求
	6.1 Battery test environment 电池试验环境（无特别注明时，试验环境应符合
	Temperature温度：25℃±3℃
	Relative humidity相对湿度： 45～85% RH
	Atmospheric pressure大气压力： 86～106 kPa
	6.2 Measuring instrumentation requirements 测量仪表要求
	Voltage instrumentation requirements: Measuring th
	Current instrumentation requirements: Measuring th
	Time instrumentation requirements: Measuring the t
	时间仪表要求：测量时间的仪表精确度不低于0.1%
	Temperature instrumentation requirements: Measurin
	Impedance instrumentation requirements: Measuring 

	7．Operation temperature and humidity range运行温湿度范围
	7.1  Charging temperature and the Current requirem
	Temperature
	温度
	Max charge current
	允许最大充电电流
	Maximum relative humidity
	最大相对湿度
	0℃≤T≤15℃
	0.2C（截止电压4.2V）
	90%
	15℃＜T≤45℃
	2.0C（截止电压4.2V）
	90%
	7.2  Discharge temperature 放电环境温度:
	-20℃ ～ +60℃，Maximum relative humidity：90%
	-20℃ ～ +60℃，最大相对湿度：90%

	8．Storage temperature and humidity range(At 50% SO
	  8.1 Environmental conditions 存放条件；
	Unless otherwise specified，Cells shall to be teste
	除非另有规定，电池应在装运后一个月内进行测试，且在测试前一段时间内不得循环(充放电)。所有试验均在2
	Storage Temperature
	23℃
	23℃
	23℃
	23℃
	60℃
	60℃
	Storage Duration
	1 Year
	1 Year
	90 Days
	90 Days
	1 Week
	1 Week
	Storage Charge State
	As received
	100%
	As received
	100%
	As received
	100%
	Recovered Capacity
	90%
	80%
	95%
	90%
	85%
	80%
	Recovered Impedance @100% Charge State
	150%
	150%
	120%
	150%
	150%
	160%
	9．Electrical Characteristics电气特性
	9.1 Battery standard charge/discharge电池组标准充/放电
	9.1.1 standard charge 标准充电
	At 25℃±3℃ conditions, CC 0.5C/CV 4.2V, when chargi
	在25℃±3℃条件下，以0.5C恒电流，4.2V恒电压充电至电流降到0.02C截止，限时4小时。
	9.1.2 Standard Discharge标准放电
	Standard discharge current 0.2Cfor continuous disc
	drops to discharge cut-off voltage 3.0V discharge 
	以标准放电电流0.2C进行持续放电，当电压降至放电截止电压3.0V时放电被终止，即为放空。
	9.2 Maximum charge current 最大充电电流
	At 25℃±3℃ conditions, CC 2.0C/CV 4.2V, when chargi
	在25℃±3℃条件下，以2.0C恒电流，4.2V恒压，充电至电流降到0.02C截止，限时2小时。
	9.3Maximum discharge current 最大放电电流
	At 23℃±2℃ condition, discharge the cell with 1C.
	在23℃±2℃条件下，以1C对电池进行放电。
	9.4 Initial impedance 初始内阻
	At25℃±3℃ ambient temperature, after standard charg
	measuring the initial impedance should be≤200mΩ.
	在25℃±3℃环境温度下，经过标准充电的电池，使用交流阻抗测试仪（1KHz）测量初始内阻应≤200m
	9.5 Initial capacity 初始容量
	The initial capacity is for standard charge to ful
	The initial capacity≥500mAh.
	电池初始容量为电池以标准充电方式满充，1小时内，在25℃±3℃条件下以0.2C电流放电至3.0V截止
	9.6 Retention Capability荷电保持能力
	After full charging, storing the battery 28 days w
	电池满充电后，在20±5℃的环境条件下存放28天，然后以0.2C电流连续放电至3.0V终止电压, 放
	9.7 Cycle life 循环寿命
	电池在温度25℃±3℃条件下循环测试，以0.5C恒流充电到电压4.2V，然后恒压充电到截止电流0.1
	每50次做一次容量检测。以0.2C恒流充电到4.2V，然后恒压充电到截止电流0.02C。再以0.2C
	如果放电时间大于等于4小时（80%初始容量），电池必须再重复50次充放电测试。否则，循环寿命测试结束
	循环寿命应该大于等于500次。
	9.8 Shipments battery capacity 电池出货容量
	Shipments battery capacity is 50%-70%.
	电池的出货容量为50%-70%.
	9.9 Agency approvals 承认机构
	VDL battery safety performance is designed accordi
	VDL电池的安全性能是根据UL1642标准和CE指令要求制定.产品的安全特性与UL1642标准和CE

	10．Battery structure diagram电池架构图(Sketch map示意图）
	11．PCB Layout PCB布线图
	13.Cell 电芯
	13.1 Cell Performance parameters 电芯性能参数
	编号
	项目
	规格
	备注
	1
	Initial impedance 初始内阻
	≤100mΩ
	1kHz AC Impedance
	交流阻抗AC 1kHz
	2
	Nominal voltage 标称电压
	3.7V
	/
	3
	Dimensions
	外形尺寸
	T
	5.0mm Max
	Thickness 厚度(受300gf力测量)
	W
	30.0mm Max
	Width 宽度(受300gf力测量)
	L
	33mm Max
	Cell length(not include Tab sealant)
	电芯长度(不含极耳胶)(受300gf力测量)
	A
	18.0±2 mm
	Tab center distance极耳中心距
	B
	3.0±0.2 mm
	Tab width 极耳宽度
	C
	0.5~2.0 mm
	Tab exposed size
	极耳胶外露尺寸
	13.2 Cell outline drawing 电芯外形尺寸(Not In Scale 未按比例
	13.3 Spray Content 电池喷码：
	正面喷码：             正面贴标签：
	- VDL 503035 3.7V
	+500mAh 1.85Wh XXXXXX
	Remark：XXXXXX-YYMMDD，日期
	注：标签红色外框为刀模线，实际没有
	蓝色BIS认证标志为预留位，需认证后才印刷
	14．Battery Outline Drawing 电池组外形尺寸
	14.2 Battery size parameters 电池组尺寸参数
	2、 Protect circuit components facing inside， 保护电路元
	3、 Measure with 300gf force.用 300gf 力测量尺寸。
	15．  Terminal wire端子线
	16. BOM 1(Bill of materials)电池物料清单
	NO.
	(项次)
	Material Name (零件名称)
	Specification(规格型号)
	Qty (用量)
	1
	Cell电芯
	503033Q-500mAh
	1
	2
	Protection board保护板
	S-8261DAA+8205
	1
	3
	端子线
	SH1.0-2Y正向，UL3302-28#红黑
	1
	4
	Brown Tape茶色高温胶
	0.05*25*25mm
	1
	5
	Brown Tape茶色高温胶
	0.05*5*80mm
	1
	6
	标签
	0.06*25*28mm，消银龙+哑膜
	1
	PCM BOM 2
	Material Name (零件名称)
	Specification(规格型号)
	Position(零件位置)
	Qty(用量)
	PCBA
	/
	1
	PCB
	/
	1
	IC
	U1
	1
	MOSFET
	U2
	1
	贴片电阻Chip resistor
	R1
	1
	贴片电阻Chip resistor
	R2
	1
	贴片电容Chip capacitors
	C1
	1
	Note：The battery of materials should be consistent
	注：电池组所使用的材料应符合RoHS的要求.
	OCV/SOC曲线
	包装示意图
	17．Battery Precautions and Safety Instructions电池组使
	Please be sure to comply with the specifications a
	请您务必需遵守本规格书和以下使用注意事项使用电池，对于没有按照规格书进行操作所造成的任何意外事故，V
	Warranty period is 12 months after shipment date.
	从出厂代码日起12个月内保修.
	When the battery is stored for 3 months, it should
	电池每放置三个月,请预先以0.5C充电1次,即让电池具备50%以上的电量.
	Before using the battery, carefully read the instr
	使用电池前，请仔细阅读使用说明书和电池表面标识.
	Please use the original battery charger. The batte
	电池需使用原装充电器充电，并应放置在干燥通风场所.
	If the battery is not used for a long time, please
	如长期不使用时，请将电池充电至半满电荷状态，把电池从设备中拆除并分开放置，避免金属接触电池，造成短路
	When using or during storage, if the battery is ho
	在使用或储存期间，如发现电池有出现高温发热、漏液、散发异味、变形及其它异常现象时，请立即停止使用并远
	Do not short-circuit the battery positive and nega
	切勿将电池正负极短路，并注意不可让电池受潮，以免发生危险.
	Please keep the battery away from heat, high volta
	使用过程中，应远离热源、高压场所，并勿摔打、撞击电池.
	Remove the battery immediately from the device whe
	电池寿命终止应立刻从设备中取出,废弃电池请安全妥善处理，切勿投入火中或水中.
	Keep small cells and batteries which are considere
	Swallowing may lead to burns, perforation of soft 
	In case of ingestion of a cell or battery, seek me
	如果摄入电芯或电池，应立即寻求医疗援助。
	18．Customer Inquiry
	客户要求
	Model型号：503035/500mAh
	1.If the customer approves the specification and s
	如果客户认可本承认书和样品，请于7天内回签本承认书给VDL电子有限公司，过期视为无效。
	2. If the customer requires more explanation or th
	如果客户需要其他方面的说明或工作条件与规格书内容不一致,请客户提前和VDL电子有限公司联系. VDL
	项目   序号
	Special Request
	特殊要求
	Criteria
	标准
	1
	2
	3
	4
	5
	6
	Company Name : Signature : Date:
	公司名称:                          签名:                

