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1. Scope #Fit
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.
@A\ BiER VDL B FERATIRITHIERI I RER SRR, B mikit. £r-fieakiE. BIER
BUEFTHEmiNRENERIERHERTTIE.
Reference standard &E{5f:
GB/T 31241-2022 EE ARHMEREFRNE (EEXEF - nREE ARt IEREAZSIE)
IEC/EN61960 KR ERSEREE i

UL1642 EEEE T einE
2.Product basic information FREXREE:
No. ltems I B Parameter & #{
1 Battery model EBjthELS FMG2
2 Design scheme {RIFEBERIRITTT 5 251P
3 Rated capacity SiEa & 1100mAh (0.2C Standard discharge 0.2C #REREE)
4 Nominal Energy ZiEREE 8.5Wh
5 Nominal voltage ¥rFREBJE 7.7V
6 Shipment voltage HE5HEE 7.9-8.2V
7 Charge ending voltage ZEFEFRHIFRE 8.8V
8 Discharge ending voltage FEBZRIEFEE | 5.0V
9 Over current protection IS 7R{RIF Yes 5
10 | Short circuit protection }2E&{RIPIHEE Yes B
11 AC Impedance AR <120mQ
12 | Battery Weight EEjth¢HE= & About 35.7g
. Max discharge current e AHEBEE R 3A (GELKER#ER For continuous discharge mode)
B2E]EEi7% 5.1A(Instantaneous current 5.1A)
14 | Max charge current SR XFEEEER 1.5C (GELEFEEEAER, For continuous charge mode)
Cycle life &3 Ean 300 ) RFemEEfE, EEtEREIRE 80%HWIREE
15 After 300cycles charge/discharge, battery can
recover 80% of its initial capacity
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3. Battery protection characteristics Bt {RIFP45 1% (Ta=25°C)
1R g | T mxm | oew | o
item Min value Max Unit
IS FE{RIFEE/Over charge protection voltage 4.455 4475 4.495 \% X
IFEFIP IR EER/E/Over charge release voltage - - - \Y; ®
IS FEFIPFEIRATIE)/Over charge protection delay time 700 1000 1300 ms ®
IS HRIFEE E/Over discharge protection voltage 2.765 2.800 2.835 \% X
IR IR SRR E/Over discharge release voltage - - - \Y; ®
I HUFIFEEIRATE]/Over discharge protection delay time 14 20 26 ms ©
FEEITRRIPER AL/ Over charge current protection current 6.3 7.5 8.6 A )
FeERI R RIFREIRATE]/Over current protection delay time 11 16 21 ms o
IRERITTRIRIFERFR/Over discharge current protection current 8.5 10 11.5 A X
HERIS R REIRRTIE]/Over current protection delay time 8 12 16 ms °
SERRIFIPRERATIE)/Short protection delay time 180 250 425 us °
Ttk AFE/Impedance / / 40 mQ o
IEEIRZS FERSHER/Current consumption (Operation) / 120 200 uA X
{RERATIE#ERR AL/ Current consumption during sleep / 55 75.0 uA o
NTC E3pH B25/85=3435K/NTC Resistor@GMEEE 25°C) 9.9 10.0 10.1 KQ o
HEFFES4/Recommendatory storage condition Temperature range:-55 ~ +125°C  Humidity:35% ~ 75%RH
B{ETFER/E/The minimum operating voltage 2.80V o
RS E / Nominal Capacity 1650 mAH X
¥RREBIE / Nominal Voltage 3850 mV X
85 / cell 1 / o
IBFEFEE / Temperature Accuracy Ta-5 Ta® Ta+5 °C X
FBIERSE / Cell Voltage Accuracy 3980 40009 4020 mV X
EBFRFEE / Current Accuracy 980 1000 1020 mA X
1% 1D / Chem ID 2546 / x
&=t

@ Ta: =&,
@ 4000 2AFFREETES, ARIERETEGEEL20mV &1
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4. Condition adapting characteristics JRIFiERME (n=1)
No. Items IRH Test Method it Criteria tRff
1£-20°CHY >50%
At -20°C: >50%
After the cell fully charged at 23°C+2°C,
- diechara e £ -10°CAY 270%
measure the discharging capacity with dischargin
9ing capactty 9ing At -10°C:270%
High/low current 6.5W till 3.0 (V) cut off voltage at different

1 Temperature

=/EiREEE

temperature. (as compared with initial capacity)

f£ 23°C2°CEHTHFEE, MERMERREIRE A
6.5W BRI E 3.0 (VITHEHNEER (SHREEF
FEEER) .

£ 0°CEY 290%
At 0°C:290%

£ 25°ChHt 2100%
At 25°C:2100%
£ 70°CHY 295%
At 70°C:295%

Invariableness
2 humid and hot

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.

FEERHERIN 40°C+2°CRABRHERE /9 90 ~ 95%HEIRIE
B 48 /N\adfE, BLA 0.2C EBFARERE 3.0*n(V).

No leakage, no fire, no
explosion. The
discharging time >3h.
Toittifs, FoHEK, TCIRKF.
FEERT(E)> 3h,

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 THz/min speed. #FEEBEEHY
EitE=TMEEEERISRIRIRIE 0.8mm AIEIRZI
HHTHREN, $ERAE 10-55HZ LA 1Hz/min B R35MY,
EEHRs0 90 = 100min.

No leakage, no fire, no
explosion. EBIFIRIR, 7T
B, Tk K, ToEE

BERH
3 Vibration
=z
Free fall
4
BEHEE

The cell free falls from a height of 1Tm into the
cement floor from X)Y,Z front and opposite
direction of each direction. Then discharge the cell
to 3.0*n(V) cut-off voltage with 1.0C current. Ejt}&
M 1 KEBERESERIKRIR E, M X Y. Z IER
BEE N EEREE—R B 1.0C BEBE 3.0 (V)

No leakage, no fire, no
explosion. BT 7T
BiR, Tk K, ToIB|E
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5. Safety performance Z2148¢ (n=1)
No. | ItemsIiH Test Method M7 Criteria tFff
: g Discharge the cell to the cut-off voltage with 0.2C
orce
1 disch current and then reverse charge the cell for more than | No fire, no explosion
ischarge
§E%Ufiﬂli, 90 mins with 1C current.B3jth5cLA 0.2C FEEERILEEE, | FTiEX, TIRE
BLUTCHER, MEitHITRAZEE, 90min LIE
After discharged with 0.2C to the cut-off voltage,
5 Overcharge | charge the cell with 3.0C/4.6V for 7.0hrs. No explosion, no fire
E7EE 0.2C IEBEFLLFBES, HBittA 3C /4.6V [ERIEEF B | Tiek. FTIBIE
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 11.6kPa, | No leakage, no fire, no
Low pressure ) ) ) ]
3 simulating an altitude of 15240m. explosion
RS - e e s "
EIE—MEMETHNTENE 6 /MY, INEEE Foitthis, K, ANEKE
79 20~25°C, EFIMEES<11.6kpa, #&EHL15240m 5
TRERMR
Short circuit the fully charged cell by connecting the
positive and negative terminals with resistance load 80 | No fire, no explosion.
+20 mQ at room temperature 20~25°C. The cell The temperature of the
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.
el . : :
temperature rise, whichever is the sooner. TokeK, FoIRNE
E=IR 20~25°CT, EFisrEEAIERRA 80£20 mQ | EREEEAEY
RIAEIEE SR, (EFEtIMRAEE, RS AR 24 | 150°C,
NHRERERE FEEIRSRERN 20%.
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 ] )
Crush test o ) ) ] No fire, no explosion 75
6 .. the crushing is to be continued until an applied force
R . _ X, TRk
of 13 +1kN is reached. Once the maximum force has
been obtained it is to be released. #&7EEith, MEEMR
HREEEENRE, FEEE 13+1kN B9 [EH, BREER
ELHEANRYEAILR) 13KN (17.2Mpa) B =1k,
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6. Testing requirements i ER

6.1

Battery test environment EEBIHIGING (TR ERART, IHIGIMEN A SIETIEEK)
Temperature J&E: 25°C+3°C

Relative humidity EXH2E: 45~85% RH

Atmospheric pressure X5J/E/: 86~ 106 kPa

6.2 Measuring instrumentation requirements JUE{YFREXK

Voltage instrumentation requirements: Measuring the voltage meter accuracy no less than 0.5
magnitude

FEENRER: MEBEIMUERATEREAMET 0.5 %

Current instrumentation requirements: Measuring the current meter accuracy no less than 0.5
magnitude

FERGRESR: MERRIGREHEAET 0.5 %

Time instrumentation requirements: Measuring the time meter accuracy no less than 0.1%
RIEMYRESR: MEREAMEREREAMET 0.1%

Temperature instrumentation requirements: Measuring the temperature meter accuracy no less than
0.5 °C

BEEREX: WEREREREREAMET 0.5°C

Impedance instrumentation requirements: Measuring impedance should by sinusoidal alternating (1
KHZ) test

RIBE(YEREK : ERBER FRIETZRREE (1KHZ)#H Tl

7. Operation temperature and humidity range iE1TREEBE

7.1

Charging temperature and the Current requirements ZFEEBINERENEREXK:
Temperature Max charge current Maximum relative humidity
imE SIFERATEAI BAEXEE
0°C<T<10°C 0.3C to 8.8V 90%
10°C<T<45°C 1.5C to 8.8V 90%
45°C<T<60°C 1.5Cto 8.2V 90%

7.2 Discharge temperature HEEREEE:

-20°C ~ +70°C, Maximum relative humidity: 90%
-20°C ~ +70°C, ERAMEXEE: 90%

8. Storage temperature and humidity range(At 50% SOC)TFHERIBETEE (7E 50% SOC &4 TF)
8.1 Environmental conditions 7754

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

BRIEREAE, BitNERER—ARITUIN, BENNE—RIBARNMSERGERE). FAniaisfE 23

VDL
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+2°C, 65+20% RH i{ZE Fi#t{T, BEMEENMAEIEFEAREXR, BER
FeEE, £ 9.1.2 FHTFEHITIEE.

RN, EBITE 9.1.1 KT

,—

17T

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

Storage Charge State As 100% As 100% |25 100%
received received received

Recovered Capacity 90% 80% 95% 90% 85% 80%

Recovered Impedance o o o o o o

@100% Charge State 150% 150% 120% 150% 150% 160%

9. Electrical Characteristics BS54
9.1 Battery standard charge/discharge EEjth4RtRAEFE/FIEE
9.1.1 standard charge ¥rRHEFEER
At 25°C+3°C conditions, CC 0.2C/CV 8.8V, when charging current drops to 0.05Ccharging is
terminated.
FE25°C+3°CE&M4T, LL0.2CHERR, 8.8VIEREFHEERAMFEEI0.05CELE,
9.1.2 Standard DischargetrERE
Standard discharge current 0.2Cfor continuous discharge, when the voltage
drops to discharge cut-off voltage 6.0V discharge is terminated, shall be full discharged.
VAMRERIEE R 0.2C FHTHEREE, HEB/EMFEMEEELERBSE 6.0V BTAEEMLLE, RIAKE.
9.2 Maximum charge current ExAFEEEER
At 25°C+3°C conditions, CC 1.5C/CV 8.8V, when charging current drops to 0.05Ccharging is
terminated, The charging time limited 2h.
FE25°C+£3°CEMT, LALSCIEERIR, 8.8VIEME, FEBZERMERI0.05CELE, BRAT2/M\T,
9.3Maximum discharge current F&XEEER
At 23°C+2°C condition, discharge the cell with 3A.
E23°C+2°CEMHT, LASAXIEEHHITHIEE.
9.4 Initial impedance #JaAE
At25°C+3°C ambient temperature, after standard charged battery pack, AC impedance tester(1KHz)
measuring the initial impedance should be<120mQ.
£ 25°C+3° GMREE T, StRERBIEE, FERKMETINRN (1KHz) UEYBAREEN <120mQ.
9.5 Initial capacity ¥JiaBE
The initial capacity is for standard charge to full, in 5 hour, the capacity measured at 25°C+3°C
conditions with discharge current of 0.2C till 6.0V cut-off voltage.
The initial capacity=21100mAh.
BB ENEBLIREFTE ATUHTS, ST, E25°C+3°CE4TRLA0.2CER B £ 6.0VEL LEFTRHAY
BE, VIRAE21100mAh.
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9.6 Retention Capability 1B {RiFEES
After full charging, storing the battery 28 days with20+5°C condition, and then discharge with
discharge current of 0.2C till 6.0V cut-off voltage, discharge time should be>255min
EithiHFEREE, £ 2025° CRMMRRMATEIR 28 X, ARG 0.2C EBiIELLNES 6.0V £ILFBJE, MEERTE>
255min

9.7 Cycle life & Em

Battery cycle life is tested at 25°C+3°C. For each cycle test, battery is charged using 5A constant
current until battery voltage meet 8.8V. Then, battery is charged by constant voltage until battery
charging current drop to 0.05C. After that, battery is discharged by 2.0C constant current until battery
voltage drop to 6V. Repeat until each 50t cycle.

At each 50 cycle, battery capacity will be tested. The test condition is that the battery is charged using
0.5C constant current until the battery voltage meet 8.8V. 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 6V.

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 300 cycles or above. the thickness after swelling will be less than 108%.
EFERRE 25°C3°CRMA BRI, LA SA B EIE)E 8.8V, AREEFER/ELLAER 0.05C, BLA
2.0C BRI 6.0V, 791 MEIRERL, XHFES 50 %,
8 50 Rg—rEEMN. LL0.5C BB 8.8V, AEEEFEBZIELLBIR 0.02C, HBLL 0.2C {EiRMESE
F 6.0V,
NSRBI EATET 4 BT (B0%YNIAEE) , BHIHRBES 50 XRMENR. BN, BREmliiE
R, BREBROZATET 3008, WAKEERE<108%, .
9.8 Shipments battery capacity EBittHHERE
SShipments battery capacity is 50~ 70%.
FEitAYHES SR E 950 ~ 70%.
9.9 Agency approvals FEIAYIIE
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 HjthiIZe £ MRE R RIE UL1642 RN CE I5SEKHIE M miiRERHES UL1642 tutEf] CE 5SEE
RE—ERY.
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10. Battery structure diagram Hjth%23E](Sketch map =EHE)
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11. PCB Layout PCB 154
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12. Schematic circuit diagram HEE/FIEE
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13. BOM (Bill of materials)Ejth¥p#l 58

Material Name (Z{443FR) Specification(#fgEL =) Position(T|HTE) | Qty(BR)
IC HY2120DE-B1K U1 1
MOS CJAB35N03S, PDFN3.3x3.3-8L Q1.Q2 2
Uy pzsliE| 3300+5% R1, R2 2
M E8pE 2KQ+5% R3 1
e e 0.TuF+£10%, 16V C1~C6 6
RA TBD B1+,B1-, B2+,B2- 4
NTC 10K@25°C+1%, B(25/50)=3380+ RT1 1
1%
PCB FR4, 2 = PCB 1

Note: The battery of materials should be consistent with the requirements of the ROHS&REACH&HF&Sb

Free.

i EBSthAARTERMEINFS ROHS&REACHRTCE ATTERHIEK.
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14. Packaging method @%5 =

1 2 3 4 5 6 7 8
[(FE:S ® £ B LR
A0 First Issue MM%AT 2022, 12. [4
A A
B i - — ]’i
@ 3. mEER, SIE1PCS, 2158 e “E‘
L 7, S2I66CS, HMD, —ast oo, —
HEAPCSHE, fimH EFELI ”."
ﬂ PRI “!'!
C %] i lii A C
Sl
5. e RS
1200*1000mm, SEEWR154E,
) AR, HOOMEITY D
3B40PCS, PEHFRIFEEE
{BiER, 1 LITA%ERE
A, FRIERHERETTFNE,
EEETEIME R RERES
E : . E
. R, R vnl O eI B Il Sl e TR AT TR A7)
f‘!ﬁﬁiﬁlﬁ.‘&‘ﬁﬁpﬁmﬁb\;ﬁfﬂ CHONGQING VDL ELECTRONICS CO.,LTD.
£ 3 ANGE @ £ | 0 E: | mEA |6A %] Rce
ausss overws o> | 5 | i
—Ew n‘xsawfs w; BEECT| il HEHH : A0
0<X¥£10_ | +0.05] #0.10] £0.15 R £ Lol o S IREAC .
F 10<X.X<100 |£0.10| £0.15] £0.20| T f m il A‘}\V I” /ROH‘J/RL\LH ]—‘
100<X %<200 | +0.15 | +0.20| #0.25| || e - 1:1 HIEEH M. | 2023.12. 14
200<X.X<300 | +0.20| £0.25 +0.30|
3000X £0.25] +0,30| +0,35| A e M
1 2 3 4 ] [ 6 7 [ 8

15. Battery Precautions and Safety Instructions Eitt/A{ER; TS RIMRZLikEE
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
BERSUHFETAINS BT ERTEERERE, NFERBIEBH TR EFMERRI RIS,
VDL BB FERATEIEAFBEEIRE.
& Warranty period is 12 months after shipment date.
M EBARE 12 ~ARRE.
& When the battery is stored for 3 months, it should be charged with 0.5C current to 50% SOC.
EEEEME=1H 55T 0.5C 7888 1)K BILLEBES 50%LA ERIEE.
& Before using the battery, carefully read the instruction manual and battery labels on the surface.
{(ERAEEIERT, BFREERR B RMEERETR.
& Please use the original battery charger. The battery should be placed in a dry and ventilated place.
FEith R RTE, FHNNEETIEEXIART.
+ 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
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contacting metal.

IMKEAANERRRY, IS EItREEFHEMAIAS, EEEMNREPIRFRASTHNE, BRSEERED, ENEH
E1ZZSIES

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.

EEREEFRAE, RIEEAEHIESERR. Bk, BAR%. TEAEECRENSE, SuEMSEIEERA T
HEEth.

Do not short-circuit the battery positive and negative terminals. Do not damp the battery to avoid any
danger.

YDEEIERIRER, FEEATLLEBZE, LRKERK.

Please keep the battery away from heat, high voltage place. Please do not beat or hit the battery.
(EREES, NMinERE. SE7AT, F2%]. EhEit.

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.

Bt LI N ZINRE TR, ERENERESZENE, IRAXFEIKE.

Keep small cells and batteries which are considered swallowable out of the reach of children.

BRIt HERESRIRIMTT, IR ERIREFIRE

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.

MRFR TR, NMREEERLE, FIREUESEIRMG. WARSAMRT, BAG 2 NHAREEREFE
vl

In case of ingestion of a cell or battery, seek medical assistance promptly.

NSRBI EHEEM, NSZRISKRETIER.
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Customer Inquiry

BRER

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

within 1 week. It is invalid when expires.
MREBFINARFANBIIER, BT 7 RRESAFIABLE VDL BFERAE, SEIRATE.

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.

NREFFEEMSTEARASK TR SIS BRE A —EIEZFIERIF VDL B FEIR KA. VDLEFE
PRABISIEIRR A TR ERIR I & ™ M SR ESR A

i B Special Request Criteria
FS 1STRER Rt
1

Company Name : Signature : Date:

NEBFR: g8&: BEA:
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