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1. Scope #EiR
The specification shall be applied to Rechargeable Lithium-ion battery pack manufactured by VDL
Electronics Co., LTD. It is the basis for product design, production and inspection. lts purpose is to let
the customer know the quality standard and the instruction.
R RAABAE R EEE FRIOBRATIRITHIEN T R EE FEit , B
HFARILER T miRENER IERERTT .

BRI, P IRIRAUREE,

Reference standard S&{rf :

GB 31241-2022 P ARHENEERNE (EEBF~mAEE FHEIEMEhARERARGE)

IEC/EN61960 RRER A A
UL1642 EEEEhRETNE
2.Product basic information ~FRERFE :
No. ltems I B Parameter & #{
1 | Battery modelEBjthBIE 621029PN3
2 | Design schemeffPRBEKIRITHR XB4142J2SZR+PTC
3 | Minimal capacityl/\S & 160mAh ( 0.2C Standard discharge 0.2CHRAEERTE )
4 | Typical capacityBiBIZR & 163mAh ( 0.2C Standard discharge 0.2CFRAERER )
5 | Nominal voltagetrFREBE 3.8V
6 | Shipment voltageifREE 3.85~4.00V ( SOC: 45% ~70% )
7 | Charge ending voltageZcEB[RHIEBE 435V
8 | Discharge ending voltageEBRIFEEE 3.0V
9 | Over current protectioniIEE R 0.9~21A
10 | Short circuit protectionfEI&{RIFINEE B Yes
11 | AC ImpedancefH <410mQ (3FM9.417 / Detail in 9.4)
12 | Battery WeightFEth/AEE About#] : 3g
13 | Max charge currentER AFSEEEE R (Iom) 1C ( IELFEB&EFor continuous charge mode )
14 | Max discharge currentEx KEEEEE R (lam) 1C (1EEZREBIET For continuous discharge mode )
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3 . Battery protection characteristics Bit{FiF41E(Ta= 25°C)

No. ltems IR B Parameter & #4 condition &%
Overcharge protection .
Battery voltage is greater than the
1 detection voltage I37&{RIF (4.425+0.025)V _ _
protection voltage, and the delay time
FMIER &
to reach, then the state of the battery
5 Overcharge release voltage (4.2540.050)V it H tecti
. 25+0. into overcharge protection.
ERRIFIREEE iy - N
overch oot EEBRRERTFIIRIPREE , HEERTRTENA
vercharge protection
3 120~220ms B, NEEihH NS TR,
delay time I3 ZE{RIPHERAS '
Over discharge protection
Battery voltage is less than the
4 | detection voltage IIHURIF (2.800+£0.100)V _ _
protection voltage, and the delay time
foMEBE
. to reach, then the state of the battery
5 Over discharge release (3.000+0100)V int disch tecti
.0000. into over discharge protection.
voltage ITHURIPIRERIE . - N
Over disch oot BB jthEE /NI ARIFEEE |, EISERTAT[RIA
ver discharge protection
6 9ep 20~60ms 5], MBS NSRRI,
delay time I BURIFFEIRAYE]
Overcurrent discharge Battery discharge current is greater than
7 | protection current BEEILR 0.9~2.1A the protection current, and the delay
(RIFER time to reach, then the state of the
Overcurrent protection battery into overcurrent protection
8 delay time FEEBITA{RIFFERT 5~20ms EEEB R AR R . EEERYAdEA
A8 F , e NIRRT,
Current consumption
9 (Operation) of PCM <2.3pA
{%;F *&EﬂE%'{KIU\TH%IU\EE;ﬁ
10 Load resistance of PCM <150mQ (& PTO) VDD= 3.6V
<150m 2 = 3.
(RIPHRAGZSEPIE -
0V charge function
11 g% Unavailable £
OVZEEBINgEE
Charge overcurrent If shall stop charging for an excessive
12 | protection current FeEEIT 09~2.1A charge current at Over Current
TRRIPEEIR Protection current lasts for delay time
'3 Charge overcurrent delay 5~ 20ms it FE AR AT BRI RIRIPER , BHiE
time FEFBITRZEIRATIE) AIATENAZ] NEEH N TR RRIPIRE.
14 Short current detection I
~ H
delay tim e} @RS {UNZEIR ]
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4 . Condition adapting characteristics IFIEERTE (n=1)

1 Temperature

=/ (RiRTEaE

temperature. (as compared with initial capacity )
£ 25°C2 CHR M NmzREE NERBEREEE T
0.2 CsA EBRINEEE 3.0 (V)FIHIEE ( SYIRTE
YESELER ),

No. ltems IRQ Test Method Mik7Aix% Criteria trfE
After the cell fully charged at 25°C+2°C,
measure the discharging capacity with discharging
f£-10°ChY 270%
High/low current 0.2C till 3.0 (V) cut off voltage at different

At -10°C: 270%
£ 55°CHY >95%
At 55°C:>95%

Invariableness
2 humid and hot

EE;E ALY

After putting the cell in the invariableness humid
and hot box of 40C£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°CRABXSRE T 90 ~ 95%RYIEIRE
iBAET 48 /\igJE , LA 0.2C EEAREEE 3.0* n(V).

No leakage, no fire, no
explosion. The
discharging time 2>3h.
Foitttifs , FoeK , FoIRKE.
TREERT[E] > 3h,

Vibration

REN

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 ENEEE=MAEEER S RRIRIE 0.8mm
AUEIRIZZVRE THRAN, SRERTE 10-55HZ LA 1HZ/ min RUIR
LM, ESHREN 90 = 100min.

No leakage, no fire, no
explosion.
BittTRRLTER , T
K, ToIRKF

Free fall

BRI

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.
EEIIS I 1 KIS ERESERIKRIERE , WX Y, Z
ERBEENEEBEREE—IRBLL1.0CHEE 3.0
V)

No leakage, no fire, no
explosion.
it TR AER , T
X, FTIRKE
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5 . Safety performance &Z&t4gE (n=1)

No. ltems IRQ Test Method Mik7Ai% Criteria tFifE
Discharge the cell to the cut-off voltage with 0.2C
Forced
1 disch current and then reverse charge the cell for more No fire, no explosion
ischarge . . .
N than 90 mins with 1C current.BBjtB5tLA 0.2C FEBELIL | ToeK , TIRKE
BE , BLA1CHR , XEEHITRMEZE , 90min LA L
After discharged with 0.2C to the cut-off voltage,
» Overcharge | charge the cell with 3.0C/4.6V for 7.0hrs. No explosion, no fire
U] 0.2C MEEE&IBESS , BEithF 3C/4.6V IERIEEFRE | Tk, TIRIE
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 lessthan | No leakage, no fire, no
Low pressure .
3 S 11.6kPa, simulating an altitude of 15240m. explosion
ﬁjs & A4 sa o)y K- -] 2 SLLY
B — MEIME I ENE 6 /i, TMRIRE Toitlhis , AN , RIRKE
7920~25°C , EZIMEE I <11.6kpa , 1&Hl 15240m =
SRENE
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.
SR _ _ _
temperature rise, whichever is the sooner. ToREK , ToIBKE
=R 20~ 25°CT JBFisEREItAIIERIRA 80220 mQ | EBitREREAEID
AUSREIERRCSR | (FREIthINERREES. ZEREMY - WA E | 150°C,
24 INIERERERE FERIRSRERN 20%,
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Soak test
=

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

hours.

ICHFRERYRRI BB IRIE 24 /g

No broken, no fire

TohER | FoEK

Crush test
FrEmE

A fully charged cell isto be crushed between two flat
surfaces. The force for the crushing isto 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 isto be continued until an applied
force of 13 £1kN is reached. Once the maximum force
has been obtained it is to be released.

wreEEith , INEEMRTFEEERA , FEEE 132 1kN /Y
E , BEEREBEINAESIELE] 13KN (17.2Mpa ) B
=1k,

No fire, no explosion

FHRX , TR

Shock test
EE L

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.

EMRBRET  BEESIR=RAEEEU eEL 8
MNEEZFENME  8R%ER 3ms BEIIMEE RS

ILZ] 759 (g NEINLEE ) IEEILEREE 1259 = 1759,

No leakage, no fire, no
explosion

Toithie . K, Ik
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6. Testing requirements i ER
6.1 Battery test environment EEtRIGINE ( FToRrBliERRRT |, IMOINENAFSIHLIEK )

Temperature ;JBE : 25°C+3°C
Relative humidity 18%;2E : 45~85% RH
Atmospheric pressure X5/EH : 86 ~106 kPa

6.2 Measuring instrumentation requirements JUE{YEREXK

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

BRREREK | MEEEIERAISEHENMET 0.5 &

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

EERSGRESK | MERRAYRSHEAET 0.5 &

Time instrumentation requirements: Measuring the time meter accuracy no less than 0.1%
RHEMSGRESK | MERERYRISHEANET 0.1%

Temperature instrumentation requirements: Measuring the temperature meter accuracy no less than
05 °C

REEREX | WERERGREREAET 0.5°C

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

PIBR(EREEK - MEMIBBM FRIEIZARRER (1 KHZ)HA TN

7 . Operation temperature and humidity range iIZBTRIEEGE

71

Charging temperature and the Current requirements FEINERENEREK:

Temperature Max charge current | Maximum relative humidity
Pl FVFERATTHEEIR BAHEXEE
0°C<T=<15°C 0.2C(#LLFEJ%4.35V) 90%
15°C < T<45°C 1.0C(#LEEEE4.35V) 90%

7.2 Discharge temperature IEBEBINEEE:

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

8 . Storage temperature and humidity range(At 50% SOC)TFH#RIEEBE (£ 50% SOC &4 )

VDL CONFIDENTIAL -9-FORM No.VDL-QF--01A
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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 25°C+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
frAERBNE Btz — M ARE TR BEURE—RISBERAEEIRNFTHRER). frEiRieigfE 25°C
+2°C, 65+20% RH [ZE 1T, BEMERNMAEIRETERSIEX  FESE , Bt 9.1.1 KM THT
ZeEB | 7 9.1.2 S TR,

Storage Temperature 25°C 25°C 25°C 25°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% S 100% S 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 EBS4§*
9.1 Battery standard charge/discharge EEjth¢B¥rEFe/ FEE
9.1.1 standard charge ¥REFRE
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°CHMT , LA0.5CIERER , 4.35VIERE SR ERMMEE0.02CE L | BRAT4/\ET.
9.1.2 Standard DischargetmEREE
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.
VARAEREBEEIAE 0.2C HHTHRFENEE |, HFB/ERFEFEEEILEE 3.0V BIREERALE | BIAME.
9.2 Maximum charge current R XFEEER
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.
FE25°C£3°CHKMT , LUICIERER , 4.35VIEE , TEERRIER0.02CELE | FRAT2/)NET,
9.3Maximum discharge current SR XHEEBER
At 25°C+2°C condition, discharge the cell with 1C.
E25°C+2°CEMT , LU CRIER 1 THER,
9.4 Initial impedance #J%&HEE
At25°C+3°C ambient temperature, after standard charged battery pack, AC impedance tester(1KHz)
measuring the initial impedance should be<410mQ.
£ 25°C+3° CMRIRE T , SUETNEFRBAIENE , EREZRETIIY ( 1KHz ) UELIRABEA<410mQ.
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ACIE

9.5 Initial capacity #JlABE
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=2160mAh.
Bt Hn B BNt RETEE SIS |, 1 /NI, £ 25°C+3°CEMA LA 0.2C EEiRNEEE 3.0V #LEFATATEH
HNBE , YIRS E2160mAh.

9.6 Retention Capability faEB{5IEEES
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
EEithimFeERf | £ 20 +5°CRUTME SR 7N 28 X |, #A/RLA 0.2C BEFRIELNERE 3.0V LIEASE, FEERYAE)>
255min

9.7 Cycle life 1EhEap

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%.

EEItFERRE 25°C+3°CRME BN , LL 0.5CIERFHREIBE 4.35V , ASEEFRBEELLAR 0.02C, HBLA
0.5C 1EfRAEEEY 3.0V , 1 NMEREHA. XHES 50 K.
850 RM—IXRBEN. LL0.5C BT 4.35V AASEEFEBEEIEILRR 0.02C, BLA0.2CERMEE 3.0V,
WNERMEERHAATET 4 /BT (80%YIIREE ) , EBtABES 50 X, BN , BREmUHER.
EIAEBROZATET 500 X, BIKEEE<108%,
9.8 Shipments battery capacity EjtHEAE
Shipments battery capacity is 45% ~ 70%.
FEIRIH SR EH45% ~ 70%.
9.9 Agency approvals AN
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 HRERRIE UL1642 1RER CESSEKHE FmiiR Rt UL1642 TRt CEFSSRIEK
=5
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10 . Battery structure diagram E;jth2243E](Sketch map T==E )
B+ e

- Nd

——PACK-

11 . PCB Layout PCB #&E

F1 RIC1C2

. : A A A
ssille W
" = m_GEOm
RTC3 U1 |

12 . Schematic circuit diagram FBIRRIEE

N
T

B+1 B+ P+1
— 1
© = =5 —©
F1
R1
100R
1
* 4 VDD
! AULY | 2
GND
1 Cl 3| GND
0.luF ¥BA4142 Series
B- C2
@ I | |
0.1uF
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13.Cell EBiE:
13.1 Cell Performance parameters Ei4aESEL
wmS = g &iE
L N 1kHz AC Impedance
1 Initial impedance #J#aAE | <230mQ ZRPIEHL AC 1kHz
2 Nominal voltage #RFREEE | 3.8V /
T 6.2 mm Max Thickness [EE(% 600gf JJIE)
w 9.4 mm Max Width BEE (5 300gf JE)
Cell length(not include Tab sealant)
L 285 mm Max FETHKEE (R ERETRR) (3 30091 JTE)
3 Dimensions
AMNERS Cell body length
L |26.0 mm Max FSERKE (30091 HillE)
A 45+15 mm Tab center distancetkBE = iR
1.5+0.1 mm Tab width HRE=E
R Tab exposed size
¢ |02-15mm RERINER T

13.2 Cell outline drawing EBEWMEER T (Not In Scale Rigtbfl)

4.5+ 1. 5mm (A)

[
e}

1.54+0. Imm (B)

Y

A

L8CI9HN
a5

o
Fi|
*Max26mm

XXXXX
11 -
was =

!

*MAx28. 5mm

A

!

(L)

(W)

13.3 Spray Content E3jthlERD :

0.271.5mm (C)

*Max9. 4mm

a0 L&

i IEBREHRRLIRESR IR AR TEIZE PIA TR
Remark: YYMM (Date HEH)LLLHEIR) , XXXXX(77KED)

5] : 220100100001 £ 22 &£ 01 B 001 HHKE 1 N
BEEHRARE  "YYMMLLLXXXXX" BBlHRE—

o
o

jﬁ% =2. 6mm ﬂﬂ
fJ-‘u [
o=
| 2 a3
o= o
o2
| S
Seg
=2=
| 278
| *Max6. 2mm
(T)
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14 . Battery Outline Drawing E8ith4B4MER~T Jrd AMGLE -@- -E—
14.1Battery Outline Drawing EBiB2ESMEZR T (Not In Scale FRiZLL{Hl)
I
i d miass 7|
FtgERem s
Max3. 2mm B g
. =2.5mm Lo
NI i N )
- %HB%O\”E% m “ \ | . rm +|
“ 7 @17 “i | | LO
_o A By |
: E 283
IS o g N
S | s = 235
2| memE S 4
= W g 522
<XE= = =
F2 N
X jﬁ@
‘ !
FE Yt 1 [ HA Yt J2 T
*Max9. 5mm *Max6. 3mm
P Max 6.8mm (After 500 times cycle)
,,,,,,,,,,,,, 4RF I = 1mm

N

14.2 Battery size parameters FEjHZEHR TS24

Wiring method &A=, Positive pole lead IEARH %

1. Resistance welding or laser welding, {FPiREEIEIZEEIEIE ;

2. Protect circuit components facing outside , {RIFESERTTESARASD ;
3. The thickness of the finished product is measured by the force
of 600gf, and the width and length of the finished product are
measured by the force of 300gf. FGREES 600gf FUONIE , BE.
KERY , % 300gf (HNE.

Remark &+

15 . Reminder XFHTRmEEFEEIRAIREIRZT

A REBERES:

R VBT I T (7R AGBTE 7R L FS X 35 P48 55 A i
rh R DA%, s AT 2
A— «—B  Caution:
The folded edge surface of the battery (the filling area
indicated by A & B in the figure) is strictly prohibited
A— «—B  from contacting with the conductor; If the battery edge
R Sketch Map is insulated, this point can be ignored.
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16. BOM 1(Bill of materials)E8;ithili5Ea
NO.(TR) M aterial Name (Z4&K) Specification (gL S) Qty (AE)
1 Cell Bk 621029PN3/160mAh 1
2 Protection board {&Fix 4142J2S7R+ PTC 1
3 Red wire {1254 UL3302-30# 1
4 Black wire BS54 UL3302-30# 1
5 Kapton tape XEBEIEK T=0.05mm =t
6 Label #R&s PET 1
7 Beeswax #it BB V8PS 62~ 70°C (a5 Sk 0.0010g
PCM BOM 2
Material Name Specification Position Qty
(EHBR) (HrgES) (BHAIE) (FAE)
PCBA HF3508T-Ni / 1
PCB 0.4*3.5*8mm / 1
IC XB4142J2SZR U1 1
N5 HEERE Chip resistor 1kQ+5% R1 1
N FEEZS Chip capacitors 0.1uF/-20%~ +80%/ 16V C1~C3 3
ital TBD B+, B- 2
PTC LP-TSM L200(VD) Fi 1
/ NC RT 0

Note : The battery of materials should be consistent with the requirements of the ROHS&REACH&HF.
T - EEARRERRYA AT S RoHS& REACH& FopaAYZESK.
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Package figure B raE:

TR
B
LELLLLLLLELLLLLLE » » I
WMMWMWMMMMMMMMMMM%

1. Hiith 2 K EKFHE, RS ALR

3. W30/ — AR,

AN A T AN Y S . . . N .
FANGUAIE — AL, i AR51PCS L35 1500PCS H b B PR . ﬁgﬁﬂggﬁiiiﬁéﬁ@ﬁﬁ
(AR B EREWR) . F5 5 2 |6 P 2 W 0 el A 4o R 7

4 |

AR R, B NS,
OB T L, Jechs

AL R AT 21/4 /7 P AR B 15
\

“H” BIEHAE

SOA 9 VDLA%
~
- ~

6. AMITETR

7. ZEORMG], R 2M
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17 . Battery Precautions and Safety Instructions EithéB{ER;T SRR R LiHB

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 Hectronics Co., Ltd will not
take any responsibility

BERSVEETAEBHLATEREESEMERED , T B RBASBH TREFMERRMTHIEINELL

BERHMEEBEFROBIRATBAEEHTSRE.

Warranty period is 12 months after shipment date.

M HEERE 12 MR RRE.

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

EitEME=1H Bkl 0.5C 7868 1 )X BIiLEEtE S 50%LA LRIEE.

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

{SEFEEEIEAY , IB(FAITEE AR AR RE TR,

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

Bt R EARETERRRE | AN EETIEEXIZF.

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.

SKHAAGERRRY |, IS REEEHEAIAS |, BEBMNKEPIREADHNE | BREEEME!D | EE

REGRIAIS.

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.

EEAEEFRAE |, NRIETEHNEERH. BR. BUREKR. TEREECRENSRET , i5ZEMEIEERFHF

T .

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

YIDIGEEIESIRIGES | FHEEAALE A , IR RLERK.

Please keep the battery away from heat, high voltage place. Please do not beat or hit the battery.

EFREREY |, MinERR. SEZAT , F0%R. St

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 Eap R IEN 7 ZINIRE PN ER RIS REZEWNE | IR X EIKF.

Do not allow children to replace batteries without adult supervision ,

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

RV LEERERARBIIER TELEED, FaRERA/ NSO T LEEAZIRIIT,
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.

NRAFRTEED , MTEXERE , FIREGAIESEURM. WARSFFMET , BAF 2 INTHEEE
REFEERA.

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

NSRBNECOEEE , NAZEDSKRETIRE.
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18 . Customer Inquiry

BREXR
Model 5 : 621029PN3/160mAh

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

within 1 week. It isinvalid when expires.
MREZFINTRNFAPIER | 15T 7 RRESARAPARERTEEBTFROBIRAT , THNATTH.

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 Hectronics Co., Ltd in advance.
VDL Hectronics Co., Ltd could design and build products according to your special request.

MREFFEEMSEANRBS T RG-S BRI IEE AR EATREE FROBRATRKR
BRMEEEFROBRATISIEBE A THFHREKIRITH AT @ AR KT

I B Special Request Criteria
FS 1STAEEK R
1

Company Name : Signature : Date:

NEIBIR:

kR
X

HER:
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2 xysem: XB4142 ZR Series
- One Cell Lithium-ion/Polymer Battery Protection IC

GENERAL DESCRIPTION
+ Integrate Advanced Power MOSFET
The XB4142 ZR series product is a high with Equivalent of 52 mQ Rasoy

integration solution for lithium-ion/polymer  «  Ultra-small TSOT4 package
battery protection. XB4142 ZR series cont ¢ Only One external Capacitor Required
ains advanced power MOSFET, high-accu « Over-temperature Protection
racy voltage detection circuits and delay ci = Owercharge Current Protection
rcuits. XB4142 ZR series is put into an ultr  »  Two-step Overcurrent Detection:
a-small TSOT4 package and only one exte -Over-discharge Current
rnal component makes it an ideal solution i -Load Short Circuiting
n limited space of battery pack. = Charger Detection Function
XB4142 ZR series has all the protectionf « <1.15V(typ) Battery-Charging
unctions required in the battery application Forbidden ,

including overcharging, overdischarging, o « Delay Timesare generated inside
vercurrent and load short circuiting protecti  « High-accuracy Voltage Detection
on etc. The accurate overcharging detectio < Low Current Consumption

n voltage ensures safe and full utilization c -Operation Mode: 1.5pA typ.
harging. The low standby current drains littl -Power-down Mode: 0.1pA max.
e current from the cell while in storage. » RoHS Compliant and Lead (Pb) Free

The device is not only targeted for digital « ESD HBM: 6KV
cellular phones, but also for any other Li-lo by
n and Li-Poly battery-powered information
appliances requiring long-term battery life.

- APPLICATIONS
FEATURES T
C One-Cell Lithium-ion Battery Pack
» Protection of Charger Reverse > Lithium-Polymer Battery Pack
Connection ;

» Protection of Battery Cell Reverse
Connection with external load

CHARGER+ O

CHARGER- o o | [ ano

Figure 1. Typical Application Circuit

=1 = W Sl o m.en
Suzhow XySemi Electronic Technology Co., Limited. Rewvd 2V
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ORDERING INFORMATION
NUMBER Veu] (v Ve ) oLl () VDR (V) EOEMARK
XB41421257R 4. 30+50my 4. 10£50my 2.8£100mV 3.0£100mW
XB4142J252R A A25£25mY 4. 25250mY 2.8£100mY S.0£100mY YW oo note )
XE4142M252R A4 A4AT5425mW 4. 30+50m\ 2 8+100my S.0+100mY

Note:1)."YWxxx" is manufacture date code, "Y" means the year, “W" means the week.
“wxx" is internal code of Xysemi.

PIN CONFIGURATION

Moz __ ozt

GND

VM

VDD

GND

TOP VIEW
Figure 2. PIN Configuration

Suzhou ¥ySemi Electronic Technology Co., Limited.

WWW NS EmiL com.en

Revl.2V
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PIN DESCRIPTION

XB4142 IR SE-

RIES PIN NUMBER | FIN NAME PIN DESCRIPTION
13 GND Ground, connect the negative terminal of the battery to these pins.
2 VI The internal FET switch connacts this terminal to GND,

The negative terminal of the battery pack,

4 VDD Power Supply.

ABSOLUTE MAXIMUM RATINGS

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

ITY.)

PARAMETER L-a'_‘)'VALUE UNIT
VDD input pin voltags -0.3 to 6 W
WM input pin voltage £ to 10 W
Operating Ambient Temperature -40 to 85 G
Maximum Junction Temperature 150 'C
Storage Temperature =55 to 150 G
Lead Temperature { Soldering, 10 sec) 300 =
Power Dissipation at T=25"C 0.3 w
Package Tharmal Resistance (Junction to ﬁu.mhlant} BlA 300 G
Package Thermal Resistance (Junctiontd Case) 8JC 130 "oy
ESD HEM 1 G000 W

Suzhou XySemi Electronic Technology Co., Limited.

www.ysemi.com.en
Rev0.2V
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ELECTRICAL CHARACTERISTICS

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

PARAMETER | SYMBOL | TEST CONDITIONS | MIN | TYP | MAX | UNIT
Detection Voltage
0V Battery forbidden charge Battery “OINH 0V Battery forbidden 1.00 118 140 W
voltage [ charge
Detection Current
Owerdischarge Current Detection " i Von=3.6Y 1.0 1.5 2.0 A
Owercharge Current Detection *lcHoc Voo=3.6W 1.0 |05 2.0
T -
Load Short-Circuiting Detection _ *ISHORT Voo=3.6Y 28 [+ 4.0 5.2 A
Current Consumption
Current Consumption in Normal . Voo=3.6V 2%
Oparation =_ lope VIM =0V 15 | 23 | pA
Currant Consumgtion in Power Voo=2.0V d
Down | e W pin fioating - 2.3 WA
T T L R ey
VM Internal Resistance
Internal Resistanca betwaan YW E Voo ;ﬂ.ﬂv
200 300 400 k2
and Voo | o VA pin fioating
Internal Resistance betwean Vi Vbo=3.6V
and GND | RS o Pum=1ov 15 25 5 k0
FET on Resistance
Equivalent FET on Resistancs 'RssioN) Voo=3.8Y  [vm=0.24 82 mel
Over Temperature Protection
Owver Temperature Protection .- ™ *TSHD= 150 G
g:;r Temperature Reu:?v&i"_l.r De= T e 110 C
Detection Delay Time
Cwvercharge Violtage Detection De- .'
layTime tocu 120 170 220 m3
Owerdischarge Voltage Detection
Delay Time oL 20 40 G0 m3
Owverdischarge Current! Detection .
Delay Time ticie Voo=3.6Y 5 10 20 ms
Owvercharge Current Detection o
Delay Time teHOC Voo=3.6V 5 10 20 m3
Load Sheort-Circuiting Detection . o
Delay Time tSHORT Vob=3.6V G0 200 500 ps

Mote1: *---The parametar is guaranteed by design.

. WIAW, YSE, BB, en
Suzhou ¥ySemi Electronic Technology Co., Limited. Revd. 2V
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FUNCTIONAL BLOCK DIAGRAM

vDD GND
[
| Voltage divider |
POR 0sC
:
REF || switch
1
g | e Semem
— —
VM VM

Figure 3. Functional Block Diagram

FUNCTIONAL DESCRIPTION

The XB4142 ZR series monitors the volt
age and current of a battery and protects it
from being damaged due to overchargé volt
age, overdischarge voltage, overdischarge
current, and short circuit conditions by disc
onnecting the battery from the load or char
ger. These functions are required in order t
0 operate the battery cell within specified li
mits. ;

The device requires only one external ca
pacitor. The MOSEET is integrated and its
Rsaon is as low as-52 m() typical.

Normal operating mode

If no exception condition is detected, ch
arging and discharging can be carried out
freely. This condition is 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 a
nd the state continues for the overcharge d
etection delay time (t-v) or |GF‘IE;_EF, the XB41

42 7R series turns the charging control FE
T off to stop charging. This condition is call
ed the overcharge condition. The overchar
ge condition is released in the following tw
0 Cases:

1, When the battery voltage drops below
the overcharge release voltage (Vc), the X
B4142 ZR series turns the charging control
FET on and returns to the normal conditio
n.
2, When a load is connected and dischar
ging starts, the XB4142 ZR series turns the
charging control FET on and returns to the
normal condition. The release mechanism i
s as follows: the discharging current flows t
hrough an internal parasitic diode of the ch
arging FET immediately after a load is con
nected and discharging starts, and the VM
pin voltage increases about 0.7 V (forward
voltage of the diode) from the GND pin volt
age momentarily. The XB4142 ZR series d
etects this voltage and releases the overch
arge condition. Consequently, in the case t
hat the battery voltage is equal to or lower t
han the overcharge detection voltage (V:u),
the xB4142 ZR series returns to the norma
| condition immediately, but in the case the

Suzhou XySemi Electronic Technology Co., Limited.

-5 warw. xysemi.com.cn

Revl.2V
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battery voltage is higher than the overchar
ge detection voltage (Vo) the chip does not
return to the normal condition until the batt
ery voltage drops below the overcharge det
ection voltage (Veu) even if the load is conn
ected. In addition, if the VM pin voltage is &
gual to or lower than the overcurrent 1 dete
ction voltage when a load is connected and
discharging starts, the chip does not return
to the normal condition.

Remark :

If the battery is charged to a voltage higher than
the overcharge detection voltage (Vou) and the batt
ery voltage does not drops below the overcharge d
etection voltage (Wcou) even when a heavy load, w
hich causes an overcurrent, is connected, the overc
urrent do not work until the battery wvoltage drops be
low the avercharge detection voltage (Wcou), Since a
n actual battery has, however, an internal impedanc
e of several dozens of m{}, and the battery voltage
drops immediately after a heavy load which causes
an overcurrent is connected, the overcurrent work.
Detection of load short-circuiting works regardless o
f the battery voltage.

Overdischarge Condition

When the battery voltage drops below th
e overdischarge detection voltage (Vo) duri
ng discharging under normal condition and
it continues for the overdischarge detection
delay time (t=.) or longer, the XB4142 ZR s
eries turns the discharging control FET off
and stops discharging. This condition is cal
led overdischarge condition. After the disch
arging control FET.is turned off, the VM pin
is pulled up by the Rue resistor between V
M and VDD in XB4142 ZR series. Meanwhi
le when VM is bigger than 1.5V (typ.) (the |
oad short-circuiting detection voltage), the
current of the chip is reduced to the power-
down current (leo). This condition is called
power-down condition. The VM and VDD pi
ns are shorted by the Ruwe resistor in the IC
under the overdischarge and power-down
conditions.

The power-down condition is released w
hen a charger is connected and the potenti
al difference between VM and VDD becom
es 1.3V (typ.) or higher (load short-circuitin

s still off. When the battery voltage become
s the overdischarge detection voltage (Vo)
or higher (see note), the XB4142 ZR series
turns the FET on and changes to the norm
al condition from the overdischarge conditi
on.

Remark ;

If the WM pin voltage is no less than the
charger detection voltage (Vewe), when the batter
y under overdischarge condition is connected to
a charger the overdischarge condition is released
(the discharging control -FET is turmed on) as
usual, provided that the battery voltage reaches
the overdischarge release voltage (Vou) or
higher.

Overcurrent'Condition

When, the discharging current becomes
equal to'or higher than a specified value (th
e VIM-pin voltage is equal to or higher than
the overcurrent detection voltage) during di
scharging under normal condition and the s
tate continues for the overcurrent detection
delay time or longer, the XB4142 ZR series
turns off the discharging control FET to sto
p discharging. This condition is called over
current condition. (The overcurrent include
s overcurrent, or load short-circuiting.)

The VM and GND pins are shorted intern
ally by the Rws resistor under the overcurre
nt condition. When a load is connected, the
VM pin voltage equals the VDD voltage du
e to 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 re
-coverable impedance. When the load is re
moved, the VM pin goes back to the GND
potential since the YM pin is shorted the G
MND pin with the Ruwsresistor. Detecting that
the WM pin potential is lower than the overc
urrent detection voltage (Viov), the IC retur
ns to the normal condition.

Abnormal Charge Current Detection
If the VM pin voltage drops below the

charger detection voltage (Veu) during char
ging under the normal condition and it conti

g detection witage‘,i. At this time, the FET i

Suzhou XySemi Electronic Technology Co., Limited,

WWW NS E ML Cam.cn
RevD.2V
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nues for the overcharge detection delay ti
me (tcu) or longer, the XB4142 ZR series tu
rns the charging control FET off and stops
charging.This action is called abnormal cha
rge current detection.

Abnormal charge current detection wo
rks when the discharging control FET is on
and the VM pin voltage drops below the ch
arger detection voltage (Vea). When an ab
normal charge current flows into a battery i
n the overdischarge condition, the XB4142
ZR series consequently turns the charging
control FEToff and stops charging after the
battery voltage becomes the over-discharg
e detection voltage and the overcharge det
ection delay time (t-u) elapses.

Abnormal charge current detection is
released when the voltage difference betw
een WM pin and GMD pin becomes lower
than the charger detection voltage (Ves) by
separating the charger. Since the 0 V batte
ry charging function has higher priority  t
han the abnormal charge current detection
function, abnormal charge current may not
be detected by the product with the O V
battery charging function while the battery
voltage is low. .

Load Short-circuiting condition

If voltage of VM pin is-equal or
below short circuiting protection woltage
(Vsnomr), the XB4142 ZR series will stop dis
charging and battery is disconnected from |
oad. The maximum delay time to switch cur
rent off is tswer. This status is released whe
n voltage of VM pin is higher than short pr
otection voltage (Vsioer), such as when dis
connecting the load.

Delay Circuits

The detection delay time for overdisch
arge current 2 and load short-circuiting star
ts when overdischarge current 1 is detect
ed. As soon as overdischarge current2 o
r load short-circuiting is detected over dete
ction delay time for overdischarge current 2
or load short-circuiting, the XB4142 ZR seri
es stops discharging. When battery voltage
falls below overdischarge detection voltage
due to overdischarge current, theXB4142 Z

R series stop discharging by overdischarge
current detection. In this case the recovery
of battery voltage is so slow that if battery
voltage after overdischarge voltage detecti
on delay time is still lower than overdischar
ge detection voltage, the XB4142 ZR serie
s shifts to power-down,

0V Battery Charging Forbidden
Function @&

when connecting the battery with internal
short circuit (0 V battery)-, prohibit charging
function. When the battery voltage is below
the battery voltage ngn:{ the gate pole of
the FET for charge control is fixed at the
BAT- terminal voltage, and charging is pro
hibited. When the battery voltage is above
VﬂlNH. it can be l:hﬂrgEd.

MNote:

There are lithium-ion batteries that are not reco
mmendead o be recharged after being fully discharg
ed. This is determined by the characteristics of lithiu
mion battery, so please confirm the details with the

- battery manufacturer when you decide to charge th

a 0V battery < possible > or < forbidden =,

Suzhou XySemi Electronic Technology Co., Limited,

WWW XS EMIL cam,cn
RewD. 2V
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TIMING CHART

1. Overcharge and Overdischarge voltage detection

W
Vo
Battary
valtage
howvoe
e
4 2
an
Irermal
Drivia Signal
OFF . H l _ ; »
. i i i | | i
W [T T e
Vg [T | —
LTy 1 T -
Chargar cannactan - ————#% I sl
Load connaction | i r—r N i
| — o R il |
g .,
i1} 2 (1} {3 (T
Figured4-1 Overcharge and Overdischarge Voltage Detection
Femark: (1) Momnal conditon (2} Overcharge vofiage condition (3} Overdischarge voltage condiion
2. Overdischarge Current and Load Short detection
-,‘.g_l'i PR e R L L T e e e
QTR Noltage
vl o i
—— - >
irtirrl |
Diriver Signal ! F
0FF L— L -
| it
VM i
Wt — I
Charger connactich I
Load connaction g~ g i
e -
i o shcmr
. e e R -
il 12 (1} (3 1
Figured-2 Overdischarge Current and Short Detection
Remark: {1} Mormal condition {2) Cvercharge voltage condaion {3) Cwerdischarge voltage condition
-B- WAW X YSEmi.Com.cn

Suzhou XySemi Electronic Technology Co., Limited. Rev 2V
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3. Abnormal Charger Detection

L

Internal
Drive Signal |
QFF -
[ ] :
WM | i
. T N we—
Vo B ‘ i - o —
Charger connecion ] 5
Load connection - 2
o ] . i behios 3
— - -
-y -
(1} (2} (3

Figured-3 Abnormal Charger Detection

Ramark: (1) Normal condition (2) Ovardschargpe woltagesgondilion (3] Owvenchange voltage condition

-9. W, KyEE ML cam,en
Suzhou XySemi Electronic Technalogy Co., Limited. RevD 2V
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TYPICAL APPLICATION

As shown in Figure 5, the current path must be kept as short as possible. For therma
-l management, ensure that these trace widths are adequate. C is a decoupling capacitor
which should be placed as close as possible to XB4142 ZR series.

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

CHARGER+ o

BAT-

CHARGER- O =

Figure 5 XB4142 ZR SERIES in a Typical Battery Protection Circuit

Symbol Typ " Value range Unit
R1 1. A 0.5~1.5 K0
1 04" 0.1-2.2 pF

Femark: "

1.The above parameters may-be changed without notice;

2.The schematic diagram and parameters of the 1C are not used as the basis to ensure the operation of
the circuit. Please conduct full measurement on the actual application circuit before setting the parameters.
3.0f the resistance value is large | the overcharging voltage will be correspondingly larger by several mi.

Precautions

« Pay attention to the operating conditions for input/output voltage and load current so that the power loss
in XB4142 ZR series does not exceed the power dissipation of the package.

* Do not apply an electrostatic discharge to this XB4142 7R series that exceeds the performance ratings of
the built-in electrostatic protection circuit.

+ If < 50 maAh Li-Battery is shorted, the voltage of battery maybe drop down to OV~1Y guickly so that the
short-circuiting protection logic may not work properly. Increasing the value of resistor and capacitor can
solve this problem, such as 1K and 1uF.
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APPLIED MEASUREMENT METHOD

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

systemn board and set the voltage to about 3.6V. Connect the power supply from GND to WM to DC2
power supply and set 100mY current limiting 10mA, Observe the waveform.

b. Adjust the power supply voltage V1 and increase it by 0.001V until the output level of VM pin ¢
hanges from 0 to negative (-100mV). 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 O level, and record the overcharge recovery voltage,

(2).Over discharge characteristic test method:

a. According to the figuret-2, connect the power supply DC1 to the B + and GND pins of the system b
oard and set the voltage to about 3.6V, Connect the DC2 power supply from VM to GND, set the 100mV c
urrent limiting 10méA, and observe the waveform.

b. Adjust the power supply voltage V1 and decrease it by 0.001Y until the output level of VM pin chan
ges from 0 to positive (100mV). Record the overdischarge protection valtage and measure the protection d
elay.

c. Adjust the power supply voltage V1 to increase by 0.001 V.ontil the output voltage of WM pin is resto
red from positive (100 mV) to O level, and record the overdischarge recovery voltage.

(3).Discharge over current test method:

a. According to the figuref-3, connect the DG power supply to the B + and GND pins of the
system board and set the voltage to about 3.0VI3.6V/4.2V. Connect the electronic load from B + to
WM and observe the waveform. "

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

(4).Charging over current test method:
a. According to the figureg-4. connect the DC1 power supply to the B + and GND pins of the

systemn board and set the voltage to about 3.0V/3.6V/4.2V, and load DC2 power supply from GND to
WL

b Adjust the current limiting value of DC2 power supply to increase by 0.1A step, detect that the

current from GND to WM'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 figure6-5, connect the positive pole of DC1 o B +, and the negative pole to
GND, and set the voltage to 3.6Y;

b. WM grounding, record the current passing through DCA (lg).

(6).Isd test method:

a. As shown in the figure§-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.
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SCHEMATIC DIAGRAM OF TEST METHOD

Figure6-2

FigureB-5

Figuret-4

Figure6-6
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Solderability Curve of Lead-Free Reflow Soldering

(applicable to SMT tube)

IR REFLOW PROFILE
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Explain: .
1.Preheating temperature 25~150°C, duration 60~90sec;
2 Peak temperature 245 + 5 "C, duration 5 # 0. 5sec;
3.Cooling rate of welding process is 2~10°Clsec.

Resistance to welding heat conditions
Temperature: 27045°C; Time:10+1sec
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PACKAGE OUTLINE(TSOT4)
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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 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-
ough

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