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1. Scope ##it

The specification shall be applied to Lithium-ion 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.

Ao A PR E R REBEFROBRATIRITHIERN I REER, BRFmikit. £r-nierikiE. 2
ERRILER T RINRENER ERERTTE.

Reference standard &R if:

GB/T 31241-2022 tpe ARHEEEZRME (E=EEREREFREIETIE)

IEC/EN61960 KRERSEREE AR
uL1642 EEEBMTEE

2.Product basic information FREFER:

No. ltems In H Parameter & #{
1 | Battery modelE8;thEE YLLP293036C405WVDL
, — i | XBGL6156JS
2 | D h it
esign schemefRiFFREHIRITTIE —F4R | XBGL6332JTSZR

Minimal capacityl&/NSE

405mAh (0.2C Standard discharge 0.2CHR/EREE)

Typical capacity B8N &

420mAh (0.2C Standard discharge 0.2CHRAERER)

Nominal voltagetrFREE[E

3.8V

3
4
5
6 | Shipment voltageH£5EBE
7
8
9

3.80~3.95V
Charge ending voltage7tEERFIEBE 4.35V
Discharge ending voltagel BB IEEB[E | 3.0V
Over current protectioniIE 7RI 0.92-2.15A
10 | Short circuit protectionfZF{RIFPIHEE B Yes

11 | AC ImpedancefH

<260mQ (¥M9.4I% / Detail in 9.4)

12 | Battery WeightESjth/BE&

About£y: 7.1g

13 | Max discharge current& ARREEEEE

1C (LRt For continuous discharge mode)

14 | Max charge currentix K7eEBEEIR

1C (iEZEFeEEE=(For continuous charge mode)
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3. Battery protection characteristics B;t{RiP451%(Ta=25°C)
XBGL6156JS(5EIT P+/P-)

No. ItemsIi H Parameter & #§ condition &4
Overcharge protection Battery voltage is greater than the
1 detection voltageiI Fe{RIF (4.425+0.025)V ) .
; protection voltage, and the delay time
KB E
Overcharge release voltage ico reach, then the state .of the battery
2 TSRS (4.25£0.05)V |n’fo overcharge protection. _
Overcharge protection ;@JEEEJ:T:?C\:_FJJ\?E{%?FEEE‘, iﬂﬁa‘ﬁﬂ‘lﬂﬁ
3 delay timeid Z5RIPTERATA 70-250 ms B, NESHH NS TR,
Overdischarge protection Battery voltage is less than the
4 | detection voltageldHg{RIF (2.8+£0.1)V , i
. protection voltage, and the delaytime
KB E
- to reach, then the state of the battery
5 Ovlfrdls\c\:ﬁzr{ge};,;ie;z 3.0£0.1V into overdischarge protection.
e ie pt:ztec}t:iTzon R PRI, SR
6 delaytimeid FR(RIPERA 15-65ms B, NESHH NS BERRIFIRTES,
Overcurrent discharge Battery discharge current is greater
7 | protection currenthERILR 0.92-2.15A than the protection current, and the
RIFEEIA delay time to reach, then the state of
Overcurrent protection the battery into overcurrent protection
8 | delay timeptFEI R {RIFERT 5-20 ms R ER FR IR K T i RiF , EIRERSRT(ELA
A iE) 3, NEHHNEEERRPRE,
Current consumption
9 (Operation) of PCM <2uA VDD= 3.9V
RIPIRER SEF SRR
Load resistance of PCM
10 (PTG £ P £120mQ VDD= 3.9V
11 gx;:;;gjggf““d'o” Available#tiF
Charge overcurrent
12 | protection current FeEET 0.92-2.15A If shall stop charging for an excessive
mERIPEE I charge current at Over Current
13 Charge overcurrent delay 520 ms Protection current lasts for delay time
time FEEEIARIERATIE] Rt FEFRFE IR A T Fe R iRt RIFER A, LR
Load Short-Circuiting AYREAR, NEE B AT RERFIR
14 | Detection 50-550uS o
Delay Time}GRRIERT
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XBGL6332JTSZR(4E1T B+/B-)

No. Items i B Parameter & %§ condition 4§
Overcharge protection Batt it ) ter than th
1 detection voltageidZe{RiF (4.475+0.025)V @ ery'vo age Is greater than e.
A protection voltage, and the delay time
B E
to reach, then the state of the battery
Overcharge release voltage . .
2 SRS e (4.15+0.05)V into overcharge protection.
Overcharg:protection It E AT II S RIFEE I, EISERTRTIELA
768-1792 3 1 o
3 delay timeld Ze{RIPFEIRATIE) me B, MRBBANTFRIRPRE
Overdischarge protection Batt it i< less than th
4 | detection voltageidH{RIF (2.6+0.1)V @ ery'vo age Is fess than the )
A protection voltage, and the delaytime
B E
X to reach, then the state of the battery
5 Overdischarge release 3.0£0.1V into overdischarge protection
voltageid BRI R S E o . . .
Overgdichharge rotection et e /N F AT IR, ERER B
N N 96'224 El # 8080
6 delaytimeid BYRIPZERAT A me B, MREANI BRI
Overcurrent discharge Battery discharge current is greater
7 protection currentf{EBiTiR 2.17-5.07 A than the protection current, and the
(RIPEEIR delay time to reach, then the state of
Overcurrent protection the battery into overcurrent protection
8 | delay timeBtFEIL it RAFLERT 24-56 ms Rt B EIR A TR R, EEERTRT IR
AE) F, NeEmHE BRI,
Current consumption
9 (Operation) of PCM <2uA VDD= 3.9V
IR S E SR
Load resistance of PCM
10 £120mQ VDD= 3.9V
RIFHRINER S IR
0V charge function . The 1.5V device is rechargeable
U lableZt
| ovzsramas navariable >1.5VATZ:HY
Charge overcurrent
12 | protection current FeH 1t 2.38-5.46 A If shall stop charging for an excessive
RIFER R charge current at Over Current
13 Charge overcurrent delay 24-56 ms Protection current lasts for delay time
time FEERITRIEIRATE] it ZE BRI AT FZRRITRIRIPER, BiE
Load Short-Circuiting AIRSTENAE, NEEmHAFTTEIL R
14 | Detection 200-800uS o

Delay Time}GRRFERT
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4. Condition adapting characteristics I EiER M (n=1)
No. Items IRE Test Method MitAix Criteria tFff
After the cell fully charged at 23°C+2°C,
measure the discharging capacity with dischargin
. ong capsely ) 99 7£-10°CRY 270%
High/low current 0.2C till 3.0 (V) cut off voltage at different

1 Temperature

=/EiR R

temperature. (as compared with initial capacity)

£ 23 C L2 CE M THFRRE, NERNEARERE A
0.2 CA EBRIEEE 3.0 (VFTIHHIEE (SHIREE
fERLER)

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

Invariableness
2 humid and hot
BEEEH

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.

BRI 40°C+2°CRABRHERE A 90 ~ 95%HIEIRIE
iBAET 48 /S, BLA 0.2C EERAERE 3.0*n(V).,

No leakage, no fire, no
explosion. The
discharging time 23h.
Foitttis, FokeK, FoiEKE.
TREBRTE) > 3h,

Vibration

Rz

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.

W ENENE="MAEEERI S FRIRIE 0.8mm
AUEHRAZZUEH THRAD, $RERAE 10-55HZ LA THZ/min AUIE
T, FEHRa) 90 = 100min.

No leakage, no fire, no
explosion.
FBitb TRk TER, i
X, FIRKE

Free fall

=]::fiz 5

The cell free falls from a height of 1m 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.
EEItiEMN 1 KB BRESERIKRIERLE, WX Y. Z
ERFBESN S EBEREKE—R BLL 1.0C HEE 3.0
V)

No leakage, no fire, no
explosion.
it TiRR ICEM, T
X, ToIEKE
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5. Safety performance &£ 4&E (n=1)
No. | ItemsIiH Test Method MitAix Criteria tFff
: q Discharge the cell to the cut-off voltage with 0.2C
orce
: disch current and then reverse charge the cell for more No fire, no explosion
ischarge
Eﬁiﬂﬁﬂli than 90 mins with 1C current.Bith5cLA 0.2C IIEBELRIE | TSk, FTIBKE
BfE, BLLTICER, XEt#H#TRMAZEE, 90min LI L
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
OEE] 0.2C MEBEFILFBES, mBith 3C /4.6V [ERIEETE | LK. TBRIE
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 ESE 11.6kPa, simulating an altitude of 15240m. explosion
u :t 3 e o e N SLLLY
B — MEIMET T ENE 6 /i, MRRE Toittis, ASEX, RIRKE
73 20~25°C, E=EESI<11.6kpa, 1&EH]l 15240m &
RERE
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. ToReK, ToIEKE
E=IR 20~25°CT, {EFRHEEEIHAYIERRA 8020 mQ | EEREEREAET
BUTREGERRECR, (ERRIBINBAERR. SERFM: WidkdE | 150°C,
24 NHEHREREEE FEEIRSEER 20%.
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Soak test
L

Put the fully charged cell into pure water, soaked for 24
hours.

IR FTFRRIREI DK FIRIE 24 /g

No broken, no fire

ToER, FoEK

Crush test
R

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.

wreEEith, WMEEMRFEESERE, FEEE 1321kN /Y
£, BERREBEIEINRESILE 13KN (17.2Mpa) B
=1k,

No fire, no explosion

FkEK, FoIRKE

Shock test
EEL

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 175
g.

ENMERET, SHEitoIR="T1TREEEUIEHL, &
MEELZEFENDE, B8—IRPERT 3ms AEYINERERD
JAZ 759 (g NENNEE) , EEIEEIX 1259 ZF 1754,

No leakage, no fire, no
explosion

Toittile, NEX, FIEKE
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6. Testing requirements liER
6.1 Battery test environment EEHIGINME (FHBERARY, IHWIMNENAFSILTIEK)

Temperature ;J&E: 25°C+3°C
Relative humidity t8%H2E: 45~85% RH
Atmospheric pressure X5J/E/1: 86 ~106 kPa

6.2 Measuring instrumentation requirements UE{YEREXK

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

FEERER: MEBEIMUERATEREAMET 0.5 %

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

FERGREK: MEBRERBHERNMET 0.5 &K

Time instrumentation requirements: Measuring the time meter accuracy no less than 0.1%
BEISERESK: BT ERIURIBREAMET 0.1%

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

BEEEX: WEREAGEREREAET 0.5°C

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

PIBE(ERESK : MERBER FAIEZAR3E (1KHZ) BT

. Operation temperature and humidity range IETiREEBE

Charging temperature and the Current requirements ZFEEBINERE MEIREXK:

Temperature Max charge current | Maximum relative humidity
il FFRAFEEER EAHENHEE
0°C<T<15°C 0.5C(#LEFBIE4.35V) 90%
15°C < T<45°C 1.0C(&LLEHEE4.35V) 90%

7.2 Discharge temperature HEINERE:

-20°C ~ +60°C, Maximum relative humidity: 90%
-20°C ~ +60°C, BRAHEXHRE: 90%

. Storage temperature and humidity range(At 50% SOC)F&BIEEBEI(TE 50% SOC &4 T)

VDL CONFIDENTIAL - 10 -FORM No.:VDL-QF--01A
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8.1 Environmental conditions TR, ;

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

PRIEREAE, BENERER— AR TN, BENAR—RISEANMSEIARGERE). FENESE 23
+2°C, 65+20% RH iZE Ti#t{T, EBEMEENMAEIETENRIEXR, FERREN, Bt 9.1.1 FETHT
FeEE, £ 9.1.2 M THATIER.

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 S , 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 BS54
9.1 Battery standard charge/discharge EEjth4BtrEFS/HIE
9.1.1 standard charge ¥REZE
At 25°C+3°C conditions, CC 0.5C/CV 4.35V, when charging current drops to 0.02Ccharging is
terminated, The charging time limited 4hrs.
E25°C+3°C&M4T, LAO.SCIEREIR, 4.35VIEREFRBERERMFEI0.02CE L, FRAT4/)NT,
9.1.2 Standard Dischargetr/&ERER
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.
PARAEREBEEIAR 0.2C FH TR, HFEEFREEMEEELRE 3.0V B IERELE, BIARE,
9.2 Maximum charge current FKFEEER
At 25°C+3°C conditions, CC 1C/CV 4.35V, when charging current drops to 0.02Ccharging is
terminated, The charging time limited 2h.
E25°C+3°CHEMT, LUCIERERR, 4.35VIEE, FTHEEHEMERI0.02CELE, FRAT2/)NET,
9.3Maximum discharge current F&AXEBER
At 23°C+2°C condition, discharge the cell with 1C.
FE23°C+2°CEMHT, LU CXIRE 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<260mQ .

£ 25°C+3CIMRRE T, STtnEFBRIEM, FERAREFIHK (1KHz) WEMIBAER <260mQ .
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9.5 Initial capacity ¥li 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=2405mAh.
FEitAn S 2/t LIRETRBE S TUKZE, 1/N\EIA, £ 25°C+3°CHEMATLL 0.2C BN E 3.0V #LEATAEH
NEE, ¥IREE2405mAh.

9.6 Retention Capability faEE{FFaE
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, £ 2025 CREEMERMTF 28 X, AAfELA 0.2C BEFRELIEE 3.0V LILHE, HEEE2
255min

9.7 Cycle life & &

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 4.35V. Then, battery is charged by constant voltage until battery charging current
drop to 0.02C. After that, battery is discharged by 0.5C constant current until battery voltage drop to 3.0V.
Repeat until each 50" cycle.

At each 50 cycle, battery capacity will be tested. The test condition is that the battery is charged using
0.5C constant current until the battery voltage meet 4.35V. 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 3.0V.

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. the thickness after swelling will be less than 108%.
EEAERRE 25°C3° CRM BN, LLO0.SCIERFEBRIEE 435V, ASEEFTBERELLER 0.02C, BLA
0.5C {E/RmEEE 3.0V, A1 MEREHE. XtFES 50K,
& 50 Rt—REEN, LL0.5SCIERFTERE] 4.35V, AREEFEEIELEER 0.02C, BLL 0.2C {ERKEE) 3.0V,
WMERMEBAIEIATET 4 /MBS (80%WIIABE) , BB BES 50 X7MEBENR. BN, BHREmUKER.
BIREBROZATET 5008, WKEEE<108%.
9.8 Shipments battery capacity EBititHERAE
Shipments battery capacity is 45% ~ 70%.
EEtRIHERS E/45% ~ 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 EittIR 2 4RERRIE UL1642 1R CE ESEKHE FmiIR e tS UL1642 Tt CE I5SRIEK
5.
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10. Battery structure diagram Eith523[E] (Sketch map F=EE)
B+
if
11. PCB Layout PCB fh4:E]
TBD
12. Schematic circuit diagram FBIE[RIEE
i it P =
Ll R2
I:. .I - 1
L vopvM L voowvm 2 Loy
2 | aND GND
e r— YT WM 4 —— l—- YT VM 4—1
GEN 3R 85 DFN1, 3% 165
(. =
H- = I H s

VDL CONFIDENTIAL

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




® Rechargeable Lithium-ion DOC NO:_2)-P5-03411
REV. : A/5
Battery Specification Approval |SHEET : 14 OF 51
13.Cell B&
13.1 Cell Performance parameters FES4RESEL
RS ] =| g &iE
e , 1kHz AC Impedance
1 Initial impedance #J4aAE | <120mQ ZRPIEHL AC 1kHZ
2 Nominal voltage ##REBJE | 3.8V /
T 2.86 mm Max Thickness [EE (5 300gf JII=)
w 29.89 mm Max Width ZEE (% 300gf JJNE)
. . Cell length(not include Tab sealant)
3 | Dimensions L | 300 mmMax F RIS (RATRER) (2 300gf SNE)
A 16+£2.0 mm Tab center distancetkE i) iE
B 3.0£0.1 mm Tab width #RERE
N Tab exposed size
¢ |%ere0mm RERSNERT

13.2 Cell outline drawing EB:SMEER T (Not In Scale ZRiZzEL)

13.3 Spray Content E2jthiEgg
IEE RS :

- YLLP293036C405WVDL [E]%:[E]
3.8V 405mAh 1.54Wh el
+ YYMMLLLXXXXX VDL  [=]<fs

Remark: YYMM (Date HER),LLLHEIR), XXXXX(FR7KED)
5): 210900100001 {£3F& 21 Z£09 B 001 #tKsE 1 N EMS
BB HIEASE  "YYMMLLLXXXXX" BERBRE—E

R~ : 45*45mm+0.3mm {\&: AXESRIE]
VDLRZFREFT . EREERFRODEBRAT
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14. Battery Outline Drawing H3iti#HSMIZR< (Units 8{si: mm) 3rd ANGLE @ £F
14.1Battery Outline Drawing EithZB4MZR < (Not In Scale >R¥ztt ()

N,
1.5£0.5mmf
£ Red4I £k (+ FTE T —_—
c% I%Tack;si(ﬁ)(—) = H%ﬁﬁ: y 2L G Ak
H UL3302-28AWG ] e o 5
r - - ) 1 B -
£ o [oN;
225 ="
Q <z :
@ 83 g %
x )
s E5E
c P us
Ry 1 I
Max30.22mm Max3.10(2#7&)

(After 500 times cycle)Max3.33mm

14.2 Battery size parameters EEtIAR IS

Wiring method H&A T The middle line Frja)HZ:

1. Protection plate resistance welding, {RFPHREEFEIZ;

2. Protect circuit components facing inside, {RIFEBIEITTEHA4EEA;
3. The thickness of the finished product is measured by the force
Remark i | of 600gf, and the width and length of the finished product are
measured by the force of 300gf. FkEREES 600gf NIE, TE.
KERY, % 300g9f AONIE.

4. Tags on the back, EENLIRE
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15. Label #5=

YYMMDDAZEFHER, YY(E)FERMAZ, MM(B)&{ZDD(B)M{L.
S rrHEAE TR SCRTE T, B BIPMCIE{t/The production date is updated with the order,
which is provided by our PMC.
flan/for instance: 230721, BpA202387H21H.
“HEAT:
0"1270A29303623072100001'&F~ (X88 (1270) +=F8 (A)+~=mES (293036)+&FM AL (YY)
+BEWA (MM) +B#®{Z (DD) +ABARKBXXXXX), ZHIBAEEER, K/J\v: 4.5*4.5mm+0.5

25.0 mm
-

=

A ~ Yealink “

B 7 1t i B T th#5/Rechargeable Li-ion Battery
14//Red Wire(+)®E 2/ Black Wire(-)
15 /Model: YLLP293036C405WVDL  1ICP3/30/36
#iE% 2 /Rated Capacity: 405mAh
ERiE#ES/Rated Energy: 1.54Wh
FR¥RELE/Nominal Voltage: 3.8Vdc
FrE R B EBE/Limited Charge Voltage: 4.35Vdc
S EmRTERBTRERAE
Manufacturer: Chongqing VDL Electronics Co.,Ltd.
H[E#i&/Made in China BHi/Date: YYMMDD

£ &5/Caution
SLLIRE. L. BmESRBAND
EHIERE BN EERH
BOETRRFRPEGRKEEILLER
TEERARRTATEELI RS
FERRIREE B AL IR | HEE ; X
Do not disassemble, impact, squeeze or throw into fire;
Do not continue to use if severe swelling;
Do not place in a high temperature environment;
Do not use after the battery is flooded,
Do not use any charger other than that specifically
provided for use with the equipment;
Dispose of used batteries according to the instructions.

v oM

Joifi:

27.0 mm
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16. BOM 1(Bill of materials)Ejth##li5
NO.(TWX) | Material Name (F{EFR) Specification(HItEELS) Qty (&)
1 Cell FB YLLP293036C405WVDL/405mAh 1
2 Protection board {FF#x XBGL6156JS+XBGL6332JTSZR 1
3 Red wire {1854 UL3302-28# 1
4 Black wire BS54 UL3302-28# 1
6 Kapton tape & 58K T=0.05(fRPIR4ER) at
7 Kapton tape &SRR T=0.05(4#LEE) &t
8 Kapton tape ZX&FRK T=0.05(fUEAR) =T
9 Label 1555 B + WA 1
10 Beeswax 1&4E B 1A 62~70°C (B5SekskL) &
PCM BOM 2
Material Name Specification Position Qty
(7R (FitgELS) (FEHE) (HE)
PCBA TBD / 1
PCB 0.6*3.8*24 / 1
IC XBGL6156JS U1 1
IC XBGL6332JTS u2 1
Cfﬁzﬁor 100Q+5% R1. R2 2
Chi?fg i‘jms 0.1uF/-20%~+80%/16V C1~C5 5
B 0.3*3*6 B+, B- 2

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

iE: EAERTERRM RN AT S ROHSHIZEE K.
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17. Battery Precautions and Safety Instructions BijthA{ERiT SRR L LiHE
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 EREESMERE!D, NFeERBASBHTERIERMERRIEIEINEL,
BRMRERFROBRLTEARBIEAIIIE.
¢  Warranty period is 12 months after shipment date.
MHBRE 12 B 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 1 R BNt ER 50%LA LRIBE.
¢  Before using the battery, carefully read the instruction manual and battery labels on the surface.
(EFEEEIAY, B(FATIEE AR BB B tRE TR
¢  Please use the original battery charger. The battery should be placed in a dry and ventilated place.
Bt R TA RS, HNMEETIREXIZAT.
¢ 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.
SMKEAARNERRRY, ISRt ERHEAIAS, LEEMNREPIREASANE, BRSEEME!D, EWE
PREGRIAIISR.
¢ 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

?‘ ﬁﬁﬁjzhﬁrﬁﬁlﬂ MERIEBHEHNEERR. FR. BRI, REHECRENSE, BZAMEILERAF
¢ Do not short-circuit the battery positive and negative terminals. Do not damp the battery to avoid any
danger.

VDB IESIRER, FREEANILEEZE, LRarErk.
¢  Please keep the battery away from heat, high voltage place. Please do not beat or hit the battery.
ERERES, MnENR. SEZAT, FO%]. 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.
Bt SR IE N7 ZI NI R I R EIRIER 2 SR, Y10 KFEIKH.
¢ Keep small cells and batteries which are considered swallowable out of the reach of children.
o BEIITEZENESERIT, LB RERREEIRE
+ 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.
MRBFIR TR, NREXERLE, FIREUESHURMG. WARSAMET, BAF 2 NHRAEE
REFERA
+ In case of ingestion of a cell or battery, seek medical assistance promptly.

NSRBI EEE, NAZEISKRETEE.
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18. Customer Inquiry

BREX
Model 5 YLLP293036C405WVDL/405mAh

1.If the customer approves the specification and samples, please sign the specification back to VDL
within 1 week. It is invalid when expires.

MREFINAIREANBIER, BT 7 RRBESFRABEERTEEBEFROBIRAT, THRATH.

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.

MREFFEEEMSERNRBS TR SIS BRI IEE P RAMEATREZE FROBIRATEKER.
BRMRERFROBRADIRBR A TNFHRERIRIHIAT R AR EKITE:

In B Special Request Criteria
FS FSTRER GR::
1

Company Name : Signature : Date:

REIER: BHEA:

kB
X
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Appendix B4

XBGL6156 IC ##E+5

NMysemi

XBGL6156 S Series

GENERAL DESCRIPTION

The XBGLE158 5 Series product is a hig
h integration solution for lithium-ion/polyme
r battery protection. XBGLE156 S Series ¢
ontaing advanced power MOSFET, high-a
couracy voltage detection circuits and dela
y circuits. XBGLE156 S Series is put into a
n ultra-small DFMN1.3X1.8-5 package and o
nly one external component makes it an id
eal solution in limited space of battery pac
k

XBGLE156 5 Series has all the protectio
n functions required in the battery applicati
on including overcharging, over-dischargin
g. overcurrent and load short circuiting prot
ection etc. The accurate overcharging dete
ction voltage ensures safe and full utlizatio
n charging. The low standby current drains
litle current from the cell while in storage.

The device is not only targeted for digital
cellular phones, but also for any other Li-lo
-n and Li-Poly battery-powered information
appliances requiring long-term battery life.

FEATURES

» Protection of Charger Reverse
Connection

» Protection of Battery Cell Reverse
Cennection without external load

R1 1004

CHARGER+ @ ki d
BAT+

BAT-

integrate Advanced Power MOSFET
with Eguivalent of 42m() Rasice
Ultra-small DFMN1.3X1.8-5 Package
Low Overcharge Release Voltage
COwer-temperature Protection
Owercharge Current Protection
Two-step Overcurrent Detection:
-Owver-discharge Current
-Load Short Circuiting
Charger Detection Function
0V Battery Charging Function
Delay Times are generated inside
High-accuracy Voltage Detection
Low Current Consumption
-Operation Mode:0.8pA typ.
-Power-down Mode: 10nA max.
RoHS Compliant and Lead (Pb) Free
ESD HEM:BKY. ESD CDM ZKV.
ESD MM 400V

APPLICATIONS

One-Cell Lithium-ion Battery Pack
Lithium-Polymer Battery Pack
\Wearable Device

Bluetooth Earphone

CHARGER- O

Figure 1. Typical Application Circuit

Suzhou XySemi Elccironie Technology Co, Limined.

WWWL Y SEML oo mcn
Revl.61
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XBGL6156 S Series

ORDERING INFORMATION
Conventional basic voltage temperature parameters: Ta=25C

PART ocv OCRV oDV ODRV TOP MARK
NUMBER Ve (v} VCL] (V) VDL] (V) IVOR] (V)
XBGLE15505 4 2TEE2EmY 4 075+ 50my 2.B+100mW 2.0+100mY
XEGLE156S 4 4ZEL2EmY 4 25+50my 2B+ 100my 301 D0
XEGLE156MS 4 ATELZEmMY 4, 30£50mV 2.5+ 100mV 3.0£100mY W] note)
XBGLE156UAS 4 EREEEGmY 4 35 50mY 2 B 100m 3001 00miy
XBGLE156RS 4 552 5miy 4 375+ 50mY 2.6+ 100mi 3.0+100mY
XNEGLEISEVS 4 STS£26mY 4 A0+50my 2.6+ 100mi 3.0+100mY
Conventional basic voltage temperature parameters: Ta=-20'C~60"C*
PART ocv OCRV. ooV ODRY TOP MARK
NUMBER [veu] (v) [VCL] (v IVDL] (V) IVDR] (V)
4 275-50m\ 40757 Smiv 2 BO0-126my 3.000- 125mV
FRARTIO0G ~4. FTE+E0m\ =4, T 5+TEm\V ~2.B00+125my/ -3 000+ 125m\
4 4 25-50mi/ 4 250-T5mi
XBGLE156JS S A0 A
~ 4, 425+ 50m ~4. D75+ 75mV ~2 BO0H+125my ~3.000+ 125my
4 ATE-S0mY 4. 300-T5mv/
AECLE1EENS 2 B0D-125my 3.00D-125mv
=& AT 5+ E0m\ =4, 300+ T5m\ =2 800+ 125mi ~3 000+ 125 m
TWe(note)
4 525-50m\ 4 350-75mv
XBGLE15ELAS 2 B00-126mV 3. 000 125mv
~d. 475+50m ~&. 300+ TSmV ~2.800+125mV ~3.000+125my
ABGLEISERS | 4550-50mV 4.375-75mV 2B00-125mV 3.000- 125mV
—4. 550+ 50m\ =4 IT5+T 5mV ~2.800+125m\ =3.000+ 125m\
XBGLE1SEVS 4 575-50my 4.400-7 5miv 2B00-125my 3,000 125m\y
~4 57 5+ 50my ~4 400+7 5my ~2.B00+125m\ ~3. 000+ 125my

2)."xx" is internal product code of XySemi.

Mote:1)."YW" is manufacture date code. "Y" means the year, "W" means the week.

Since products are not screened at high and low temperatures, the specification for
this temperature range is guaranteed by design, not tested in production.

Surhou XySemi Electronic Techaology Co., Liméted.

WWWL KSR L Co L En
Revl. &1
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XBGL6156 S Series

PIN CONFIGURATION

I H H H
vooo 1t T r s 0| v
I i : i I ¥
i =
: \
L Y
) i
----- 1 |
Yoo i
GND - i EPAD
..... Fro i
‘ 1
! i
| Pt
= kS * -~
s, P T
i 1 w1 i
WT [ 3 4 Lad i 4! [T
TOP VIEW

Figure 2. PIN Configuration

PIN DESCRIPTION

XBGLE156 S
SERIES PIN PIN NAME PIN DESCRIPTION
NUME ER
1 vDD Power Supply.
2, EPAD GND Ground, connect the negafive terminal of the battery 1o these pins.
3 wT For tesi mode debugging {Can be connecled fo ground).
45 UM The negative terminal of the battery pack. The internal FET switch connacts
} fhiis terminal to GND.

ABSOLUTE MAXIMUM RATINGS

(NOTE: DO NOT EXCEED THESE LIMITS TO PREVENT DAMAGE TO THE DEVICE. EXPOSURE TO
ABSOLUTE MAXIMUM RATING CONDITIONS FOR LONG PERIODS MAY AFFECT DEVICE RELIABIL-

ITY.)

PARAMETER VALUE UNIT
WD input pin woliage 4.3 to 12 W
‘WM inpui pin voltaga WDD-15 o 12 W
Chargar inpul voltage -T.4 to 15 W
Opearating Ambiant Temper ature -40 to BS "G
hMaximum Junction Temperature 150 "
Storage Temperature -55 to 150 C
Lead Temperature | Soldaring, 10 sec) 300 .
Power Dissipation al T=25"C 0.4 W
Package Thermal Resistancs {Junction to Ambienfy 814 250 AW
Package Thermal Resisiance (Junction to Case) 8IC 130 "CAN
ESD HEM BODD W
ESD MM 400 v
ESD CDM 2000 W

Suzhou XySemi Eleeronic Technslogy Co., Limiled.

WY S L GO ML G

Renll. 81
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XBGL6156 S Series

ELECTRICAL CHARACTERISTICS

Typical and limits appearing in normal type apply for TA = 25°C, unless otherwise specified.

PARAMETER | symeoL |TESTCONDITIONS | MIN | TvP |maAx | uniT

Detection Current
Ower-discharge Cument Delection “Boi Voo=3.0V o.az 1.32 172 A
Oher-discharge Cument Delection *honi Voo=386V 1.00 150 | 200 A
Oner-dischame Cument Delection “han WVion=4 2V 1.15 1.65 215 A
Crherchairge Cument Deleclon IcHo Voo=3.0V 0.9z 1.32 172 A
Chercharge Cument Dafecfion leHos Vob=3 8V 1.00 .50 | 200 A
COnerchange Cument Delection leHoc Von=4 2V 1.15 165 | 215 A
Load Short-Circuiting Deledion *l5HOsT Voo=36Y 2.00 280 [ 380 A
Current Consumption
Current Consumiption in Mormal Op- VDO=3.6V
arats lose WM =0V 08 1.0 (i
Current Consumption in Power Diown leo m”;f o o) 1 10 A
VM Internal Resistance
Internal Resistanca betwaan WM and VDD =2 .0V
VoD R VM pin floafing 150 250 350 [ie]
Internal Resistance between WM and VDO=3.6V

70 100 130 k(2
GND i VM=1 OV
FET on Resistance

Vob=30V =024 45 53
Equivalent FET on Resistance "R Voo=38Y hwm=02A 42 48 mil}
WVioo=4 2V Pva=02A 34 45
Ower Temperature P rotection
Over Tomperature Protection TeHb+ 150 'C
Crear Temparaturg Recovery Degresa TesHD 110 C
Detection Delay Time
?_mrcha:ge‘ddiage Detecion Delay et 0 150 S50 mS
ime

Oher-discharge Vidtage Deledion
Dl ay Time o 15 40 65 m3
Ower-discharge Currantl  Detecon —
Dalay Tima o WEn=3 6V 5 10 20 mS
Cwencharge Cument Detection
Delay Time HEHOC Von=3 6V 5 10 20 mS5
Load Short-Circuiting Delecion . "
Dellay Time tEHaaT Voo=3 5V 50 200 R50 T

MNote1: -—The parameter is guaranteed by design.

Suzhodi XySami Elecronic Technology Co., Limited.

==

WAL Y ST L GO ML G
Revl. 81
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ysemi

XBGL6156 S Series

ELECTRICAL CHARACTERISTICS

Typical and limits appearing in normal type apply for TA = -20°C~60"C, unless otherwise specified.”

PARAMETER | symsoL | TEST CONDITIONS | MiN | TvP | MAX | uNIT

Detection Current
Oner-dischamge Cument Dedection “Tecn WViop=3.0v 0.66 1.32 1.86 A
Onar-discharge Curment Detection w1 WViob=3 .6V 0.75 180 | 225 A
Owver-discharge Curent Delection “lacni 1 ViDo=4 .2V 0.82 165 248 A
Owvercharge Cument Deteciion Mo Vino=3.0W 078 1.2 1.85 A
Owercharga Cument Deleclion fleHos Vioh=3_6V 0.80 1.50 210 A
Owvercharge Cument Defecion lCHOG Viob=4 2V 1.00 165 | 230 A
Load Shor-Circuiting De e dion TEHaRT Viop=3.6V 1.40 2RO | 4.20 A
Current Consumption
Cumeni Consumption in Mommal ) VDD=3.6V
Ciperation PE VM =0V as | £ | A
Cument Consumplion in Power VDD=2.0v
Down oo WM pin floating 82 | A
VM Internal Resistance
Internal Resistance between VM VDD =2 0V

120 250 420 | 18]
and Voo R WM pin fioafing
Internal Resistance between VM VDO=3.6v
and GND Ruas VM=1.0V 56 100 155 e}
FET on Resistance

46 K]
Equivalent FET on Resistance pat==Te VbrEAeY  ha=02A 42 &5 mi}
an &0

Over Temperature Protection
Ovar Temperature Protection *TEHD+ 150 "C
Over Temperature Recovery Degres *TeH 110 C
Detection Delay Time
?_mmhaTgEMagE Detectian Delay i) 48 150 250 S
ime
g:;fﬁfh;’ge voliage. Detction ™ ws | 40 | @ ms
Oher-discharge Cumenti Detection y
Delay Time tcn WVoo=36V 3.5 10 28 mS
Owercharga Cument Detection o
Delay Tima LEHOG ViDD=3.6W 3.5 10 28 mS
Load Short-Circuiting Deteciion : »
Delay Tane teHoRT Vioo=3.8V a5 200 T us

Nolel: *-—Tha parameter is guarantead by désign.

Suzhou XySami Elecironic Technology Co.,

Limifled..

=h=

WWWLOY S8, oD mLen

Revl.B1
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XBGL6156 S Series

FUNCTIONAL BLOCK DIAGRAM

VDD |

0] o}

‘Voltage divider

b Orandischarge Crianchaage
Cramedt Coamp Nﬂa:gtm “ltage Comg

POR | g
REF Logic Cnntnll&r ], Fvehh

I

oTP =
| ] |
L VM | vm |

Figure 3. Functional Block Diagram
FUNCTIONAL DESCRIPTION

The XBGLE156 S Series monitors the vo
ltage and current of a battery and protects
it from being damaged due to overcharge
voltage, over-discharge voltage, over-disch
arge current, and short circuit conditions by
disconnecting the battery from-the load or
charger. These funcfions are required in or
der to operate the battery cell within specifi
ed limits.

The device requires only one external ca
pacitor. The MOSFET is integrated and its
Rames is as low as 42m typical.

Mormal operating mode

If no exception condition is detected, ch
arging and discharging can be camied out
freely. This condition is called the nomal
operating mode.

Overcharge Condition

When the battery voltage becomes highe
r than the overcharge detection voltage (V
cu) during charging under normal condition
and the state continues for the overcharge
detection delay time (teu) or longer, the XB

GLE156 S Series turns the charging control
FET off to stop charging. This condition is ¢
alled the overcharge condition. The overch
arge condition is released in the following t
WO CAses:

1. When the battery voltage drops below
the overcharge release voltage (Ve), the
XBGLE156 S Series turns the charging con
:_rr:rl FET on and returns to the normal condi

ion.

2. When a load is connected and dischar
ging starts, the XBGLE156 5 Series turns
the charging control FET on and retumns to
the normal condition. The release mechani
sm is as follows: the discharging cument flo
ws through an internal parasitic diode of 1
he charging FET immediately after a load |
s connected and discharging starts, and th
e VM pin volfage increases about 0.7 V (for
ward voltage of the diode) from the GND pi
n voltage momentarily. The XBGLE156 5 5
eries detects this voltage and releases the
overcharge condition. Consequently, in the
case that the battery voltage is equal to or |
ower than the overcharge detection volt-ag
e (Veu), the XBGLE156 S Series retumns to
the normal condition immediately, but in th

Suzhou XySemi Elsctronic Technology Co., Limiled.

=8= WL Y ST . 0D LGN

Revl. 81
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NMysemi

XBGL6156 S Series

e case the battery voltage is higher than th
e overcharge detection voltage (\Veu).the ch
ip does not return to the normal condition u
ntil the battery voltage drops below the ove
rcharge detection voltage (Veu) even if the
load is connected. In addition, if the WM pin
voltage is equal to or lower than the overcu
rment 1 detection voltage when a load is co
nnected and discharging staris, the chip do
es not return to the normal condition.

Remark :

If the battery is charged to a voltage higher th-
an the overcharge detection voltage (Veu) and
the battery voltage does not drops below the over
charge detection voltage (Vou) even when a heay
¥ load, which causes an overcument, is connecte
d, the overcurrent 1 and overcurrent 2 do not wor
k until the battery voltage drops below the overch
arge detection voltage (Veu). Since an actual ba
ttery has, however, aninternal impedance of se
veral dozens of m(), and the battery voltage drop
s immediately after a heavy load which causes a
n overcument is connected, the overcument1 a
nd overcurrent 2 work. Detection of load short cir
cuiting works regardless of the battery voltage.

Over-discharge Condition

When the battery voltage drops below
the over-discharge detection woltage (Vou)
during discharging under normmal condition
and it continues for the over-discharge det
ection delay time {iw) orlonger, the XBGLG
156 S Series tums the discharging control
FET off and stops discharging. This conditi
on is called over-discharge condition. After
the discharging control FET is turned off, th
e WM pin is pulled u the Rwe resistor b
etween VM and VDD in XBGLB156 S Serie
s. Meanwhile when VM is bigger than 1.5V
ityp.} (the load short-circuiting detection vol
tage). the current of the chip is reduced to t
he power-down cument (leox). This conditio
n is called powerdown condition. The VM
and VDD pins are shorted by the Rwao resis
tor in the IC under the over-discharge and
power-down conditions.

The r-down condition is released
when a charger is connected and the poten
tial difference between WM and VDD beco
mes 1.3V (typ.) or higher (load shori-circui

ting detection volage). At this time, the
FET is still off. When the battery voltage be
comes the over-discharge detection voltag
e %(:1} or higher (see note), the XBGLE156
S Series tumns the FET on and changes fo t
he normal condition from the over-discharg
e condition.

Remark:

If the VI pin voltage is no less than the cham
er detection voltage (Vion), when the battery und
er over-discharge condition is connected to a cha
rger, the over-discharge condition is released (th
& discharging control FET is turned on} as usual,
provided that the battery voltage reaches the ove
r<discharge release voltage (Vou) or higher.

Overcurrent Condition

When the discharging current becomes

equal to’ or higher than a specified value
(the' VM pin voltage is equal to or higher
than the overcurrent detection voltage) duri
ng discharging under normal condition and
the state continues for the overcurrent dete
ction delay time or longer, the XBGL6156
S Series turns off the discharging control F
ET to stop discharging. This condition is c
alled overcurrent condition. (The owvercurre
nt includes overcurrent, or load short-circuit
ing.)
The VM and GMND pins are shorted intern
ally by the Rwe resistor under the overcur
ent condition. When a load is connected. th
e VM pin voltage equals the VDD voltage d
ue to the load.

The overcurrent condition retums to the
normal condition when the load is released
and the impedance between the B+ and B-
pins becomes higher than the automatic
recoverable impedance. When the load is
removed, the VM pin goes back to the GN-
D potential since the VM pin is shorted the
GND pin with the Rwws resistor. Detecting
that the ¥M pin potential is lower than the
overcurrent detection voltage (Vian), the IC
returns to the normal condition.

Abnomal Charge Current Detection

If the WM pin voltage drops below the ch
arger detection voltage (Vew) during chargi

Surhou XySami Elecinonic Tedhnoloqy Co., Lamited.
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ng under the normal condition and it contin
ues for the overcharge detection delay time
(tew) or longer, the XBGLE156 S Series f-ur
ns the charging control FET off and stop-s
charging. This action is called abnormal ch
arge current detection.

Abnormal charge current detection work-
& when the discharging control FET is on
and the VM pin voltage drops below the ch
arger detection voltage 9‘&4.-1.}. Whenan a
bnormal charge current flows into a battery
in the over-discharge condition, the XBGLE
156 S Series consequently tumns the chargi
ng control FET off and stops charging after
the battery voltage becomes the over-disch
arge detection voltage and the overcharge
detection delay time (tc) elapses.

Abnormal charge current detection is rel
eased when the voltage difference betwee
n WM pin and GND pin becomes lower tha
n the charger detection voltage (Vieua) by
separating the charger. Since the 0 V batte
ry charging function has higher priority than
the abnormal charge current detection func
tion, abnormal charge current may not be
defected by the product with the 0\ batter
y charging function while the battery voltag
e is low.

Load Short-circuiting condition

If voltage of VM pin is equal or below
short circuiting gmteciinn voltage (Veioer),
the XBGLE156 S Series will stop dischargi
ng and battery is disconnected fromload. T
-he maximum delay time to switch curment
off is teoer. This status is released when vo
ltage of VM pin is higher than short protect
ion voltage (Wesosr), such as when discon
necting the load.

Delay Circuits

The detection delay time for over-dischar
ge current 2 and load shori-circuiting starts
when over-discharge current 1 is detected.
As soon as over-discharge cument 2 or loa
d short-circuiting is detected over detection
delay fime for ower-discharge current 2 or |
oad short-circuiting, the XBGLE156 5 Seri
es stops discharging. When battery voltage
falls below over-discharge detection voltag

e due to over-discharge cument, the XBGL
6156 2 Series stop discharging by over-dis
charge curmrent detection. Inthis case the re
covery of battery voltage is so slow thatifb
attery voltage after over-discharge voltage
detection delay time is sfill lower than over
-discharge detection voltage, the XBGLE15
6 5 Series shifts to power-down.

0V Battery Charging Function '"®#®

This function enables the charging of a
connected battery whose voltage is 0V by
sefi-discharge. When a charger having 0 W
battery start charging charger uoltagée Woen
a) or higher is connected befween B+ and
B- pins. the charging control FET gate is fix
ed to VDD potential. When the voltage bet
ween the gate and the source of the chargi
ng control FET becomes equal to or higher
than the tum-on voltage by charger wol
tage, the charging control FET is turned on
to start charging. At this time, the dischargi
ng.control FET is off and the charging cur
rent flows through the internal parasitic dio
de in the discharging control FET. If the bat
tery voltage becomes equal to or higher th
an the overdischarge release voltage (Vo
v}, the normal condition returns.

Note;

(1) Some battery providers do not recommend char
ging of completely dischamed batteries. Please refe
r o battery providers before the selection of 0 V' bat
tery charging function.

(2) The OV battery charging function has higher pric
rity than the abnomal charge cument detection func
tion. Consequently, a product with the 0V battery ¢
harging function charges a battery and abnormal ©
harge cument cannot be detected during the batter-
y voltage is low (at most 1.8 or lower).

(3) When a batiery is connected to the IC for the fir-
=t time, the |C may not enter the normal condition in
which dischamging is possible. In this case, setthe
“M pin voltage equal to the GND voltage (shor the
WM and GND pins or connect a charger) to enter th
& nomal condition.

Suzhou XySemi Electronic Technology Co., Limited.
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TIMING CHART
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3. Abnormal Charger Detection
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Figured4-3 Abnormal Charger Detection
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WWWLOY SEM . o0 ML en
Revl. 81

VDL CONFIDENTIAL

-29 -FORM No..VDL-QF--01A




VD ® Rechargeable Lithium-ion DOC NO..__Z)-PS-03411
l REV. A/5
Battery Specification Approval |SHEET : 30 OF 51

NMysemi XBGL6156 S Series

TYPICAL APPLICATION

As shown in Figure 5, the current path which must be kept as short as possible. For
thermal management, ensure that these trace widths are adequate. C1 is a decoupling
capacitor which should be placed as close as possible to XBGLE156 S Series.

If add one 0.1uF capacitor between VM pin and GND pin closely. the system ESD
level and anti-interference capability of circuit will improve greatly.

T

CHARGER+

CHARGER- ©

Figure 5 XBGLE6156 S SERIES In a Typical Battery Protection Gircuit

Symbol Typ Value range Unit
R1 100 100=-1000 0
Ci 0.1 0.1=22 uF

Remark:

1.The above parameters may be changed without notice;

2.The schematic diagram and parameters of the IC are not used as the basis 1o ensure the operation of
the clreuit. Please condoet full measurerment on the actual application circult before setting the parameters.
3.If the resistance valie is large , the overcharging voltage will be comrespondingly larger by several m\.

Precautions

» Pay attention to the operating conditions for input/output voltage and load cument =0 that the power loss
in XBGLE6156 5 Series does not exceed the power dissipation of the package.

* Do not apply an electrostatic discharge to this XBGLG6156 5 Senes that exceeds the performance ratings
of the bull-in electrostatic protection circuit.

=11- WAL ST L GO L &1
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APPLIED MEASUREMENT METHOD

(1).Overcharge characteristic test method:
a. According To the figure6-1, connect the power supply DC1 to the B + and GND pins of the

system board and set the voltage to about 3.6V, Connect the power supply from GND to Wi to DC2
power supply and set 100m\ current limiting 10mA. Observe the wawveform.

b. Adjust the power supply voltage V1 and increase it by 0.001% until the output level of VM pin c
hanges from 0 to negative (-100mY). Record the overcharge protection voltage and measure the  pr
otection delay.

c. Adjust the power supply voltage V1 to decrease by 0.001V until the output voltage of VM pin is
recovered from negative (-100mV) to 0 level, and record the owerchame recovery voliage.

(2).Over discharge characteristic test method:

a. According to the figureg-2, connect the power supply DC1 to the B + and GND ping of the syate
m board and set the voltage to about 3.6V. Connect the DC2 power supply from M to GND, set the 100m
W cument limiting 10mA, and observe the wavefom.

b. Adjust the power supply voltage W1 and decrease it by 0.001Y until the output level of WM pin chan
ges from 0 to positive {100mY). Record the overdischarge protection woltage and measure the protecti
on delay .

. Adjust the power supply voltage W 1 to increase by 0.001 V. intil the output voltage of WM pin ks rest
ored frorm posithse (100 m\Y) 1o O level, and record the overdischame recovery voltage.

(3).Discharge over current test method:

a. According to the figure6-3, connect the DG power supply to the B + and GMND pins of the
system board and set the voltage to about 3.0WI3.6\ 4.2V, Connect the electronic load from B + to
VM and observe the waveform:

b. Adjust the electronic load increase it by 0.1A step, detect that the current from B + to WM is
turned off and meet the delay standard {about 10ms), and record the discharge delay time.

(4).Charging over curmrent test method:

a. According to the figurefi-4, connect the DC1 power supply to the B + and GND pins of the
system board and set the woltage to about 3.00/3.6V4.2V, and load DCZ power supply from GMD to
VM.

b. Adjust the current limiting value of DC2 power supply to increase by 0.1A step, detect that the
current from GND to WA\ is turned off and meet the delay standard(about 10ms), and record the
charging over-current delay time.

(5).1q test method:

a. As shown in the figures-5, connect the positive pole of DC1 to E +, and the negative pole to
GND, and set the voltage to 3.6Y;

b. WM grounding, record the current passing through DC1 (lq).

(6).Isd test method:

8. As shown in the figures-6, connect the positive pole of DC1 to B + and the negative pole to
GND, and set the voltage to 2V;

b. WM is suspended and the current passing through DC1 is recorded as Isd.

=12- WAL ST L oD L &
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SCHEMATIC DIAGRAM OF TEST METHOD
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Solderability Curve of Lead-Free Reflow Soldering
(applicable to SMT tube)

IR REFLOW PROFILE
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BExplain:

1.Preheating temperature 25~150°C, durafion 60~00sec;
2 Peak temperature 245+ 5°C, duration 5 £ 0.5sec;
3.Cooling rate of welding process is 2~10°C/sac.

Resistance to welding heat conditions
Temperature: 27T Time10+1s2c
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. PACKAGE OUTLINE(DFN1.3x1.8-5)

ol

i T A
[ 4 - K *{JL—

TOP VIEW SIDE VIEW BOTTOM VIEW
SYMBOL NI MNOM NLAX

A 0.60 0.65 0.70

Al 0.000 0oz 0050

Ad 020REF

b 0.22 0.27 D3z

o 1.224 1.3 1.376

E 1.724 1.8 1.876

@ 0:BBO TYP

L 0.244 0.3z 0.396

K 020

F 0,184 0.26 0.336

G 0.20 025 030

EZ 1.43 1.53 1.563

02 0.47 057 a7

F2 087 0.97 1.07

L2 0.18REF

L3 0.074REF

L4 0.25REF

L5 0.9REF

=15 =

Surhow XySemi Elecironic Technology Co., Lmfled.

WL XY SR L OO L &1
Revl. 81

VDL CONFIDENTIAL - 34 -FORM No..VDL-QF--01A




VD l “ Rechargeable Lithium-ion ESVC NO
Battery Specification Approval | SHEeT :

ZJ)-PS-03411
A/5
35 OF__ 51

NMysemi XBGL6156 S Series

DISCLAIMER

The information described herein is subject to change without notice.

Suzhou XySemi Electronic Technology Co.. Limited is not responsible for any
problems caused by circuits or diagrams described herein whose related industri-
al properties, patents, or other rights belong to third parties. The application cir-
cuit examples explain typical applications of the products, and do not guarantee
the success of any specific mass-production design.

When the products described herein are regulated products subject to the Wasse-
naar Arrangement or other arrangements, they may not be exported without au-
thorization from the appropriate governmental authority.

Use of the information described herein for other purposes and/or reproduction or
copying without express permission of Suzhou XySemi Electronic Technology
Co., Limited is strictly prohibited.

The products described herein cannot be used as part of any device or equipment
affecting the human body, such as exercise equipment .medical equipment, secu-
rity systems, gas equipment, or.any apparatus installed in airplanes and other ve-

hicles, without prior written permission of Suzhou XySemi Electronic Technology
Co., Limited.

Although Suzhou XySemi Electronic Technology Co., Limited. exerts the greatest
possible effort to ensure high quality and reliability, the failure or malfunction of
semiconductor may occur. The use of these products should therefore give thor-
cugh

consideration to safety design, including redundancy, fire-prevention measure and
malfunction prevention, to prevent any accidents, fires, or community damage that
may ensue.

=16 - WAL BB L comL en
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{ysemi XBGL6332 TSZR Series

GENERAL DESCRIPTION

The XBGLE332 TSZR Series product is
a high integration solution for lithium-ion/p
olymer battery protection. XBGLE332 TSZ
R Series contains advanced power MOSF
ET. high-accuracy vcﬂt‘% detection circuit
5 and del-ay drcuits. XBGLE332 TSZR Ser
ies put into an ultra-small DFMN1.341.8-5 p
ackage with simple components makes it a
n ideal solution in limited space of battery
pack.

XBGLE332 TSZR Series has all the prot
ection functions required in the batiery appl
ication including overcharging, ower-discha
mying, over-cument and load short circuiting
protection etc. The accurate overchangi
detection voltage ensures safe and full wtili

zation charging. The low standby current dr

ains little cument from the cell while in stora
ge.

The device is not only targeted for digital
cellular phones, but also for a
-n and Li-FPoly battery-powered information
appliance s reguiring long-term b attery life.

FEATURES

+ Protection of Battery Cell Charger
Rewverze Connection with external load

other Li-lo. -

%

Protection of Chamger Reverse
Connection
Integrate Advanced Power MOSFET
with BEquivalent of 42mi) Reso
Ultra-small DFN1.3X1.8-5 Package
Low Overchange Release Voltage
Ower-temperature Protection
Overcharge Current Protection
Two=step Owercurrent Dretection:
Owverdischarge Cornent
-L oad Short Circuiting
Charger Detection Function
0V Battery Charging Function
<1.20V(typ.) Battery Chargi
Fo rbiddrgng- o
Delay Fimes are genemted inside
High=accuracy Voltage Detection
Over-Discharge Sel-locking
Low Cument Consumption
=Dperation Mode:0L 80pA typ.
-Power-down Mode: 30nA max.
RoHS Compliant and Lead (Fb) Free
ESD HEM:EKV.

APPLICATIONS

One-Cell Lithium-ion Battery Pack
Lithium-Polymer Battery Pack
Wearable Device

Bluetooth Earphone

3 41w|--<
| eean 1

e e o SLiuF

Figure 1. Typical Application Circuit

Surhou XySeami Eledronic Tednalogy Cao., Lirmited.
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ORDERING INFORMATION

PART ocv OCRY oov ODRV TOP MARK
NUMBER veug v VLI (V) [VDL] (V) [VDR] (V)
¥BGLEII2MSZR 4 J25£25mi 3.0754£50mi 2 6+100m\V 3.0:100m Withoo
XBGLEI3ZJTSIR 4 AT5L25mV 4.150£50mV 2.6:100m'Y 3.0£100mY W
XEGLEIIZMTSEZR 4.525£25mV 4. 200£50mV 2.5:100mY 3.0:100mY W
XBGLE3IZUATSZR | 4.575£25mV 4.250£50mVy 2.6:100m'Y 3.0£100mY : W
XBGLE3ZRTSIR 4 500£25mV 4. 275£50mVy 2.6:100m'Y 3.0£100m W
XBEGLEIRVTELIR 4 G25£25mV 4. 300£50mVy 2.6:100m'Y 3.0£100mY W

Mote:1)."YW" is manufacture date code, "Y" means the year, "W" means the week.
2)."¥x” is internal product code of XySemi.

PIN CONFIGURATION

VDD

GND

VM

Vi

= T
i i i
X | i
i i H 1 i
Vot b A
- 1 =g
L. sz : e
T ———
] %
Y i
LY i
_____ o ' !
i | EPAD !
2 : \
_____ e i !
g ]
r i
- i
L] I
¥ -
L —
LY s
iR GO
1 B : 1 il 1
| i Poag i
el
: ¥ :
i i i i
TOP VIEW

Figure 2. PIN Configuration
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PIN DESCRIPTION

XBGL6034 5
SERIES PIN PIN NAME PIN DESCRIPTION
NUMBER
1 Voo Power Supply.
2,EPAD GND Ground, connect the negative lerminal of the batiery to fhese pins.
3 VT Far test moda dabugging {Can be connacted to ground).
45 WM The negafive terminal of the battery pack. The inkemal FET swilch conneds

! this terminal io GND.

ABSOLUTE MAXIMUM RATINGS

(MOTE: DO MOT EXCEED THESE LIMITS TO PREVENT DAMAGE TQ THE DEVICE. EXPOSURE TO
ABSOLUTE MAXIMUM RATING CONDITIONS FOR LONG PERIODS MAY AFFECT DEVICE RELIABIL-

ITY)

PARAMETER VALUE UNIT
VDD input pin voltage A3to12 W
WM input pin waltage WDD-15 10 12 W
Charger input voliage -T4t015 v
Operafing Ambien Tempearature -40 to BS s I
Maimum Junciion Temper sture 150 e &
Storage Temperatura -55 to 1650 c
Lead Temparature ( Soldering, 10 s2x) 300 -
Powar Dissipation at T=25"C 0.4 W
Padcage Thermal Resistance (Junction to Ambient) B4 250 AN
Package Thermal Resistance (Junction to Case) &JC 130 "o
ESDHEM 6000 W

Swrhou XySemi Elecironic Tedhnolrgy Co., Limled
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ELECTRICAL CHARACTERISTICS
Typical and limits appaaring in normal type apply for TA=25'C, unless othemnwise specified.

TEST
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Detection Voltage
0 Batiery farbidden charge - 0 Battery for- W
= wilkage aH bidden cherge 0.9 1.2 1.5
Discharge over-cumant ra- .
lease Voltage VROV VD10 | vDDOT7 | VDDO.4 W
Detection Cument
Owver-discharge Current De- : =
P lione Woo=3.0V 217 310 403 A
S QD U . lics Voo=3.6V 240 260 475 A
Ower-discharge Curreni De- . _ |
wefion hione WDo=4.2V 2?3 3.80 507 A
e leroo Voo=3.0v 238 3.40 442 A
Shuhine Curat Dotee lcHoc VDO=36V., 240 360 4TS5 A
ENhNe . CUmny. Detee: leron Vioo=d, 2V 204 420 546 A
Long Bhpt Caviang Delen: “lsHORT Vbo=3.6V 450 7.20 9.6 A
Cumrent Consumption
Cumrant Consumplion in Nor- WDDO=3.6V
mal Operation I=re VM=0V "4 L il
Cument Consumpion in Pow- VDD=2.0W a0 -
ar Down e WM pin floating
VM Intemal Resistance
Intemal Resistance bebween ) WDD=2.0V
WM and Voo "Runn AW pirs Roaing 180 250 as0 k)
Inlernal Resistance betwean N VOD=3.6V
Wi and GMD Runas VM= 1.0V 50 100 150 k(2
FET on Resistance
Equivalert FET on Resistance|  Rssion) el e 42 50 mo
Ower Temperature Protection
Oner Temparature Proleclon *TSHD+ 150 '
Cwer Temperature Recovery
Degree *TSHD- 100 G
Mot 1: *—The parameter is guaranieed by dasign.
-d- WA Y SEM L comLEn
Suzhou XySemi Elscronic Technobgy Co., Limied. Ravi 1%
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ELECTRICAL CHARACTERISTICS

Typical and limits appearing in normal type apply for TA=25'C,

unless ctherwise specified.

PARAMETER SYMBOL | conpmons | MIN | TYP | mAx uNIT

Detection Delay Time

%‘ﬂ?ﬁ Viltage Detection tou 756 1280 1782 mS
%Em““#e Motk Db tow o6 160 224 ms
gﬂfmﬁi;mm1 b i Vor=3.8V 24 w N ss mS
E;ﬁ‘fﬁﬁ:mi Diatec- {oHoo V=38V 24 0" 56 mS
mgﬁﬂﬂm De- “tsHORT VOr=38V 200 560 800 uS

Maote1: *—The parameter is guaranieed by design.

G- mi]mlm JLn
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FUNCTIONAL BLOCK DIAGRAM

[oNp

Chvrhangs

Cwertischane:
Qurment Comp ollage Comp:

Overchange
Vidtage Cang

REF Logic Contoller 4 i
DTPT -y \
Figure 3. Functional Block Phﬁhm
FUNCTIONAL DESCRIPTION

The XBGLGE332 TSZR Series monitors th

e voltage and current of a battery and prot.

ect-s it rom being damaged due to overcha
rge voltage, over-discharge voltage.. over-d
ischarge current, and short circuil condition
s by disconnecting the battery fram the loa
d or charger. These functions are required i
n order to operate the battery cell within sp
ecified limits.

The device requires only one external ca
pacitor. The MOSFET is integrated and its
Rasgong is as low as 4Zmil typical.

¥

Normal operating mode

If no exception condition is detected, ch
arging and discharging can be camied out
freely. This condition iz called the normal
operating mode.

Overcharge Condition

When the battery voltage becomes highe
r than the overcharge detection voltage (Ve
u) during charging under normal condition
and the state continues for the overcharge
detection delay time (teu) or longer, the XB
GL6332 TSZR Series tums the charging co

“ntrol FET off to stop charging. This conditio

nis called the overcharge condifion. The o
vercharge condition is released in the follo
wing two cases:

1. When the battery voltage drops below
the ocvercharge release vollage (Va), the
ABGLB332 TSZR Series tumns the charging
control FET on and returns to the normal c
ondition.

2. \When a load is connected and dischar
ging starts, the XBGLE332 TSZR Series tur
ns t-he charging control FET on and return
s to the normal conditicn. The release mec
hanism is as follows: the discharging curre
nt flows through an intemal parasitic diode
of the charging FET immediately after a loa
d is connected and discharging stars, and
the WM pin voltage increases about 0.7 (f
orward voltage of the diode) from the GND

in voltage momentarily. The XBGLE332 T

ZF Series detects this voltage and releas
es the overcharge condition. Conseqguentl
y. in the case that the battery voltage is eq
ual to or lower than the overcharge detecti
on voltage (Vev), the XBGLB332 TSZR Seri
es refurns to the normal condition immediat
ely, but in the case the battery voltage is hi
gher than t-he overcharge detection voltag
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e (Ved), the chip does not return to the nor
mal condition until the battery voltage drop
5 below the overcharge detection volttage
(Weu) even if the load is connected. In addi
tion, if the VM pin voltage is equal to or low
er than the overcurrent 1 detection voltage
when a load is connected and discharging
starts, the chip does not return to the norm
al condition.

Remark :

If the battery is charged to a voltage higher tha
n the overcharge detection voltage (Veu) and the
battery voltage does not drops below the overcha
rge detection voltage (Vo) even when a heavy lo
ad, which causes an overcurrent, is connected, t
he overcurrent 1 and overcurrent 2 do not work u
ntil the battery voltage drops below the owercharg
€ detection voltage (Vou). Since an actual batter-
y has, however, an internal impedance of several
dozens of mil, and the battery voltage drops imm
ediately after a heavy load which causes an over
current is connected, the overcurrent 1 and overc
urrent 2 work. Detection of load shorkcircuting w
orks regardless of the battery voltage.

Over-discharge Condition

When the battery voltage drops below th
e over-discharge detection voltage. (Vo) du
rirg discharging under normal condition an
d it continues for the over-discharge detecti
on delay time (o) or longer, the XBGLB33
2 T5ZR Series tums the-discharging contro
| FET off and stops discharging. This condit
ion is called over-discharge condition. After
the discharging centrol FET is tumed off, th
e VM pin is pulled up by the R resistor
between VM and VDD in XBGLE034 5 Seri
es. Meanwhile when VM is bigger than 1.5
Vityp.) (the load short-circuiting detection
voltage), the current of the chip is reduced
to the power-down current (l=e). This con
dition is called power-down condition. The
VM and VDD pins are shorted by the Rwa r
esistor in the IC under the over-discharge
and power-down conditions.

The power-down condition is released
when a charger is connected and the poten
tial difference between WM and VDD beco
mes 1.3V (fyp.) or higher (load short-circuiti
ng detection voltage). At this time, the FET

es the over-discharge detection voltage (Vo
i) or higher (see note), the XBGL6332 TSZ
R Series turns the FET on and changes to
the normal condition from the owver-dischar
ge condition.

Remark :

Iif the WM pin voltage is no less than the
charger detection voltage (Vo). when the batter-
y under over-discharge condition is connected to
a charger, the over-discharge condition is rele ase
d (the discharging control FET is turned on) as
usual, provided that the batiery voltage meaches
the owerdischarge woltage'(Vol) or higher.

Overcurrent Condition

When the discharging current becomes
equal to or higher than a specified value
(the WM pin-voltage is equal to or higher th
an the owercurrent detection voltage) durin
g discharging under normal condition and £
-he state continues for the overcurrent dete
ction delay time or longer, the XBGL6332 T

. 5ZR Series tumns off the discharging contro

| FET to stop discharging. This condition is
called overcurrent condition. (The owvercurr
ent includes overcurrent., or load short-circ
uiting.)

The WM and GND pins are shorted intern
-ally by the Rwus resistor under the overcurr
ent condition. When a load is connected, th
e VM pin voltage equals the VDD voltage d
ue fo the load.

The overcurrent condition returns to the
normal condition when the load is released
and the impedance between the B+ and B-
pins becomes higher than the automatic
recoverable impedance. When the load is
removed, the VM RL?\?DES back to the GN
D potenfial since t M pin is shorted the
GMND pin with the Rwsresistor. Detecting th
at the VM pin potential is lower than the ov
ercurrent detection voltage (Viow), the IC re
tumns to the normal condifion.

Abnormal Charge Current Detection

If the WM pin voltage drops below the ch
arger detection voltage (Vieau) during chargi
ng under the normal condition and it contin
ues for the overcharge detection delay time

is stil off. When the battery voltage becom  (fw) or longer, the XBGLB332 TSZR Series
=T= WLy seml com.on
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t-ums the charging control FET off and sto
ps charging. This acfion is called abnormal
charge cument detection.

Abnormal charge current detection work
5 when the discharging control FET is on
and the VM pin voltage drops below the ch
arger detection voltage (Vews). When an ab
normal charge current flows into a battery |
n the over-discharge condition, the XBGLEG
332 TSZR Series consequently tums the ¢
harging control FET off and stops charging
after the battery voltage becomes the over-
discharge detection voltage and the overc
harge detection delay time (t=u) elapses.

Abnormal charge current detection is rel
eased when the voltage difference betwee
n WM pin and GND pin becomes lower tha
n the charger detection voltage (Voaa) by
separating the charger. Since the 0V batter
?r charging function has higher priorty than
he abnormal charge current detection func
tion, abnormal charge current may not be
detected by the product with the OV battery
charging function while the battery voltage |
5 low.

Load Short-circuiting condition

If voltage of VM pinis equal orbelowsho
rf circuiti rotection voltage (\Wasost), the
xE!GLESBrg'IPSZR Series will stop dischargi
ng and battery is disconnected from loa
d. T-he maximum delay fime to switch curr
ent off is tsuosr. This status is released whe
n voltage of VM pin is higher than short pr
otection voltage (Vsuesr), such as when di
sconnecting the lead.

Delay Circuits

The detection delay time for over-dischar
ge current 2 and load short-circuiting starts
when over-discharge current 1 is detected.
As soon as over-discharge current 2 or loa
d short-circuiting is detected over detection
delay time for over-discharge current 2 or |
pad shor-circuiting, the XBGLG332 TSZR
Series stops discharging. When battery vol
tage falls below over-discharge detecfion v
oltage due to over-discharge curent, the X
BGLE332 TSZR Series stop discharging by
over-discharge current detection. In this ca
se the recovery of battery voltage is so slo

w that if battery voltage after over-discharg
e voltage detection delay time is still lower
than owver-discharge detection voltage, the
XBGLB332 TS5ZR Series shifts to power-do
Wl

0V Battery Charging Function M#®#®

This function enables the charging of a
connected battery whose voltage is 0V by
self-discharge. When a charger having 0V
battery start charging charger voltage (Ve
a) or higher is connected between B+ and
B- pins, the charging control FET gate is fix
ed to VDD potential. When the voliage bet-
ween the gate and the source of the chargi
ng control FET becomes equal to or higher
than the turm on woltage by the charger wvol
tage. the charging control FET is turmed on
to start charging. At this ime, the dischargi
ng control FET is off and the charging curr
ent flows through the internal parasitic diod
e inthe discharging control FET. if the batt
ery voltage becomes equal to or higher tha
n the over-discharge release voltage (Vos),

«. the normal condition retums.

Remark »

(1) Some battery providers do not recommend ch
arging of completely dischanged battenies. Please r
efer to battery providers before the selection of 0V b
attery charging function.

(2) The OV battery charging funcion has higher
prierty than the abnormal charge current detection
function. Consequently, a product with the 0V batte
ry charging functicn charges a battery and abnoma
| charge current cannot be detected dunng the batte
ry voltage is low (at most 1.8 W or lower).

(3) When a battery is connected to the IC for the
firet ime, the |IC may not enter the normal condition
in which discharging iz possible. In this case, set th
& WM pin voltage equal to the GND voltage (short t
he WM and GND pins or connect a charger) to enter
the nomal condition.

Discharge Over-current /Short Self-
recovery

The recovery condition of short circuit/
discharge overcurrent is that the VM voltag
e isless than Vo

Sarhou XySemi Elecrone Techmolgy Co., Limiled,
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TIMING CHART

1. Overcharge and Over-discharge voltage detection

i ‘.IE/,.{"EE..

S EN—

Wirs
I |

Load mnnecon -+ H
— L0 L -

i @ ) 0 ~E {1}

L4y

Figure4-1 Overcharge and Over-discharge Violtage Detection
Renarie: {1) Mormal condiSon (2) Owenchargs woltage condifion {3) Cuwer-dschanme wnitage condition

2. Over-discharge Current and Load Short detection

Figured-2 Over-discharge Current and Short Detection
Resnars: {1} Hammal cond ion {2) Oeerdnams witage ondiion {3 Ower-dischargs woltage condi@aon
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3. Abnormal Charger Detection

L ]
o

RUSERE

q

Load connecion 1 -
- - 1
- H Mien

T i (7] 3

'y

e

Figure4-3 Abnormal Charger Detection
Hernari: (1] mmmnﬂ]mmmmmqm Owerchame wikage condsion
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TYPICAL APPLICATION

As shown in Figure 5, the current path which must be kept as short as possible. For
thermal management. ensure that these trace widths are ade%uate. C is a decoupling ca
pacitor which should be placed as close as possible to XBGLE350 TSZR Series.

If add one 0.1uF capacitor between VM pin and GND pin closely, the system ESD
level and anfi-interference capability of circuit will improve greatly.

R1100@

CHARGER+ €

CHARGER- 0

Figure 5 XBGL6034 S SERIES ina Typtg.:ait Battery Protectlon Clrocuit

Symbel Typ “ Value range Unit
R1 100 100--1000 0
oy 0:1 0.1-2.2 uF

Remark:

1.The above parameters may be changed without notice;

2 The schematic diagram and parameters of the IC are not seed as the basis to ensune the operation of
the circuit. Please conduct ful measuremeant on the actual application circult before setting the parameters.
3.If the resistance value iz-large , the overcharging voltage will be correspondingly larger by several m\.

Precautions

» Pay attention to the operating conditions for input’output voltage and load current o that the power loss
in XBGLEIZZ2 TSZR Senes does not exceed the power diszipation of the package.

» Do not apply an electrostatic dischame to this XBGLS332 TSZR Series thal exceeds the performance
ratings of the builtin electrostatic protection cincudt.
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APPLIED MEASUREMENT METHOD

(1).Overcharge characteristic test method:

a. According to the figure-1, connect the power supply DC1 to the B + and GMD pins of the
system board and set the voltage to about 3.6V. Connect the power supply from GND to W to DC2
power supply and set 100mY current imiting 10mA. Observe the waveform.

b. Adjust the power supply voltage W1 and increase it by 0.001V until the output level of VM pin ¢
hanges from 0 to negative (-100mY). Record the overcharge protection voltage and measure the prot

ection delay.
c. Adjust the power supply voltage 1 to decrease by 0,001V until the output voltage of VM pin is
recovered from negative (-100mV) to 0 level, and record the overcharge recovery voltage.

(2).0Overdischarge characteristic test method:

a. According to the figured-2, connect the power supply DC1 o the B + and GH-D pins of the system b
oard and set the voltage to about 3.8V, Connect the DC2 power supply from WM to GND, set the 100m\ ¢
urrent limiting 10maA, and obsenve the waveform.

b. Adjust the power supply voltage V1 and decrease it by 0.001% until the output lavel of VM pin chan
ges from 0 to positive (100mY). Record the over-discharge protection vodtage and measune the protection
delay.

€. Adjust the power supply voltage V1 o increase by 0.001 V. il the output voltage of WM pin i= resto
red from positive (100 mV) to O level, and record the ower-dischame recovery woltage.

(3).Discharge over current test method:

a. According to the figure6-3, connect the DG power supply to the B + and GND pins of the
gystem board and set the woltage to about 3.0VI3.6V/4.2V. Connect the electronic load from B + to
WM and obsenve the waveform.

b. Adjust the electronic load increase itby 0.1A step, detect that the current from B + to VM is
turned off and meet the delay standard (about 10ms), and record the dischamge delay time.

(4).Charging over current test method:

a. According to the figuref<3, connect the DC1 power supply to the B + and GND pins of the
system board and set the voltageto about 3.0V13.6V4 2V, and load DC2 power supply from GMD to
WA

b. Adjust the current imiting value of DCZ power supply to increase by 0.1A step, detect that the
current from GND to Wil is turned off and meet the delay standard (about10ms), and record the
chamging over-curmeat de lay time.

(5).1g test method:

a. As shown in the figure6-5, connect the positive pole of DC1 to B +, and the negative pole to
GND, and set the voltage to 3.6V,

b. VM grounding, record the current passing through DC1 (lg).

(6).I1sd test method:

a. As shown in the figuref-6, connect the positive pole of DC1 to B + and the negative pole to
GND, and set the voltage to 2V;

b. VM s suspended and the current passing through DC1 is recorded as lsd.
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SCHEMATIC DIAGRAM OF TEST METHOD
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Solderability Curve of Lead-Free Reflow Soldering
(applicable to SMT tube)

IR REFLOW PROFILE
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Explain:

1. Preheafing temparature 25~150°C, duration 60~90sec;
2 Peak temperature 245 + 5 °C, diation 5 + 0 5sec:
3.Codling rate of welding progeds is 2-10°Clsec.

Resistance to welding heat conditions
Temperature: 270£5°C; Time:101sec

= M- WO Y SEML oML

Suzhou XySemi Elecironic Technobgy Co., Limilad Revl1¥

VDL CONFIDENTIAL - 49 -FORM No..VDL-QF--01A




DOC NO.:_ ZJ-PS-03411

VD ® Rechargeable Lithium-ion
l REV. A/5
Battery Specification Approval |SHEET : 50 OF 51

Mysemi XBGL6332 TSZR Series

PACKAGE OUTLINE(DFN1.3x1.8-5)
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DISCLAIMER

The information described herein is subject to change without notice.

Suzhou XySemi Electronic Technology Co., Limited is not responsible for any
problems caused by circuits or diagrams described herein whose related industri-
al properties, patents, or other rights belong to third parties. The application cir-
cuit examples explain typical applications of the products, and do not guarantee
the success of any specific mass-production design.

When the products described herein are regulated products subject to the Wasse-
naar Arrangement or other arrangements, they may not be exported without au-
thorization from the appropriate governmental authority,

Use of the information described herein for other purposes and/or reproduction or
copying without express permission of Suzhnu XySemi Electronic Technology
Co., Limited is strictly prohibited.

The products described herein cannot be used as part of any device or equipment
affecting the human body, such as exercise equipment .medical equipment, secu-
rity systems, gas equipment, or any apparatus installed in airplanes and other ve-
hicles, without prior written permtssmrl of Suzhou XySemi Electronic Technology
Co., Limited.

Although Suzhou XySemi Electronic Technology Co., Limited. exerts the greatest
possible effort to ensure high guality and reliability, the failure or malfunction of
semiconductor may occur. The use of these products should therefore give thor-
ough consideration to safety design, including redundancy, fire-prevention meas-
ure and malfunction prevention, to prevent any accidents, fires, or community
damage that may ens ue.
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