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ShenZhen ChipSourceTek Technology Co. , Ltd.

DwWO1B One-cell LithiumBattery Protection IC

€ & General Description f#fid
The DWO01B battery protection IC is designed to protect lithium-ion / polymer battery from
damage or degrading the lifetime due to over current for one-cell lithium-ion / polymer battery
powered systems. such as cellular phones.
The ultra-small package and less required external components make it ideal to integrate the

DWO1B into the limited space of battery pack. The accurate +50mV overcharging detection
voltage ensures safe and full utilization charging. The very low standby current drains little current

from the cell while in storage.
DWO1B Hijth R4 1C J& L ARSI & 7/ AW it iR, B3R H A FH i B
i A IR RS B Wi S
DWO1B A /N g 25, s/ BT 75 (R A A A o & 1 2 B0 A R 1 v 2 . A 1)
+50mV I 78 AT L, MR 2 SRR Fe e M A7 I AR A A5 WL HL IR
& & Features KA
> High-accuracy voltage detection circuit 7= 5 B 5 460 i 2%

Overcharge detection voltage 8.6V toha 4V A B 4 50mV
. . g o 4. ccurac + 50m
3ok 7 FhL R R K
Overcharge release voltage
. 3.6V to 4.4V Accuracy }5/E + 50mV
I 7S HL R R =
Overdischarge detection voltage 5 ovols ov A ¥ + 7B
NI . . o 3. ccurac g m
Sl i e e YR
Overdischarge release voltage
o 2.0V to 3.4V Accuracy f§E + 75mV
Sk AR PR e
Discharge overcurrent detection voltage
4 W ] , 0.05V to 0.3V Accuracy f5/E + 20mV
S et HL A AR v
Battery short—-circuiting detection voltage

IR . 0.82V to 1.75V | Accuracy f5/E + 100mV
F U L RO v

» Detection delay times are generated by an internal circuit

(external capacitors are unnecessary)

NEIEIR HLE, AR ESME AR ARG ER R N L fE

Overcharge detection delay time

fcal, i
ot 7S T R T Typical AR 110ns

Overdischarge detection delay time

Typical. L7
S b R A AR T ypical. W  S6ms

Discharge overcurrent detection delay time

Typical. HL7Y 7
Sl O PR R A AR ] ypical. HAME s

Battery short-circuiting detection delay time

Typical. HL7Y 4
P U 4 B R 3 ) vpical. HEUE  400us
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ShenZhen ChipSourceTek Technology Co. , Ltd.

DwWO1B One-cell LithiumBattery Protection IC

» High voltage tolerance is used for charger connection pins, VM and CO pins are absolute

maximum rating =28V

78 FL A 78 FL I 1 VM 3 55 CO i 1~ R I s AR et BUE FLIRAE N 28V

» 0V battery charge function available
AR OV Hth 7o F D) BE B2 25 1 OV Rt 78 FEL Dh g

» Wide operation temperature range

. -40 ~ +85°C
i AR Y
» Low current consumption
IRV #E FIR
Operation mode Typ. 2.0 uA
1EH 1A Max. 6.0 nA (25C)
Green-mode
. Max. 0.7 wA (25C)
Standby mode RHR IR
R Self-recovery function
L Max. 3.0 wA (25C)
ER/I=R)]i
» Small package
SO0T-23-6L

[HERANALESE
» Lead-free / Green product

ToHY [ et dhds

& @ Applications M
> Protection IC for One-Cell Lithium-ion

BT R R LR L
» Lithium-Polymer Rechargeable Battery Packs
B L R L
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ShenZhen ChipSourceTek Technology Co.

DWO1B

One-cell

,Ltd.

LithiumBattery Protection

1C
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€ ¢ Absolute Maximum Ratings

450 K BUE (TEHFRARERT Vss=0V, Ta=25°C unless otherwise specified)
ltem 3 B Symbol %5 Rating ¥t Unit Bafr
Input voltage between Vbp and Vss
. VDD Vss=-0.3 ~ Vss=+10 \%

FEL Y L
VM pin input voltage

. VM VDD - 28 ~VDD + 0.3 \Y
VM Sy N\ A
DO pin output voltage

. VDO Vss-0.3~VbD +0.3 \Y
DO i H FL
CO pin output voltage

. Vco VDD - 28 ~ VDD + 0.3 \Y
CO it Fit e
Electrical static discharge HBM 2 KV
i FEL TR P T MM 200 Y
Operating Temperature Range

N TOPR T
LAER &G -40~+85
Storage Temperature Range

R TsTG -55~+125 C
i A P ¥

Remarks: Any operation condition exceeds the absolute maximum ratings will damage the IC.

B AR o i KBUEE RAE 26 AF, IR ARRIES A A T 1IEH TARIRE, JFH & et

FHUE IR
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ShenZhen ChipSourceTek Technology Co. , Ltd.
DwWO1B One-cell LithiumBattery Protection IC
& & Product Name List 7= 5 B ERA
Over Over Discharge
Over charge | Over charge . .
: discharge discharge overcurrent | OV Battery
Detection Release . : Mode
Product Detection Release Detection Charge :
Voltage Voltage ) Selection
Voltage Voltage Voltage Function
[Vdet1] [Vrel1]
[Vdet2] [Vrel2] [Vdet3]
. . . WA | R HR
FE AR WREANEE | SREEREE | DB E . 0V 7R PRIRTIRE
& e
Auto-
Available
DWO01B 4.3V+0.050V 4.1V+0.050V 2.5V+0.075V | 2.9v£0.075V | 150mV+20mV . recovery
RYF
H xS
@ & Electrical Characteristics RS (Ef#kbaEn TA=25C unless otherwise specified)
Item Symbol Test Condition Min. Typ. Max. Unit
T H fhine) AKX ®/ME HARE RKXMHE Bfir
Operating voltage between VDD &
VSS VDDop 15 - 10.0 \%
VDD 5 VSS i T/EHJE
Between VM to VDD of the pull-up
) VDD=1.8V,VM=0V
resistor RvMD 100 300 900 KQ
o X Ta=25°C
VM Z VDD Z [alff) b4y HifH
The pull-down resistor between VM to
VSS RvVMS Ta=25°C 15 30 45 KQ
VM % VSS Z [l F 7 HipH
The COT output low pull-down resistor
. Ta=25°C - 4 - MQ
CO fi HAR FE~F R 4 AL FH
CO pin Pch ON voltage VDD=3.9V,Ta=25°C
VCOH VDD-0.4 VDD-0.2 - \%
CO Pch ON HLJE lco=10uA
DO pin Nch ON voltage VDD=2.0V,Ta=25°C
VDOL - 0.2 0.4 \%
DO Nch ON H /& Ico=10uA
DO pin Pch ON voltage VDD=3.9V,Ta=25°C
VDOH VDD-0.4 VDD-0.2 - \%
DO Pch ON HiJ% Ico=10uA
Current consumption
e O IDD VDD=3.9V,VM=0V - 2.0 6.0 uA
TE A FE A
A low power consumption mode the
quiescent current IPDWN VDD=2.0V 0.7 1.0 UA
IRTHFER R A IR
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ShenZhen ChipSourceTek Technology Co. , Ltd.

DwWO1B One-cell LithiumBattery Protection IC
€ @ Electrical Characteristics HSSH (i #kbRIERN Ta=25C unless otherwise specified)
DETECTION VOLTAGE #jlls# &
Iltem Symbol Test Condition Min. Typ. Max. Unit
i H i TR 2R A BR/AVE #AE RAE B
Overcharge detection voltage
X . Vdetl R1=100Q 4.250 4.300 4.350 Y,
17 R I
Overcharge release voltage
. Vrell R1=100Q 4.050 4.100 4.150 \Y
1L 78 AR L
Overcharge hysteresis voltage R1=100Q2
. . Vhys1 - 0.200 - \%
I e FL LU Vhys1=Vdetl-Vrell
Overdischarge detection voltage
. . Vdet2 VM=0V,R1=100Q 2.425 2.500 2.575 \Y
LTSI F
Overdischarge release voltage
. Vrel2 R1=100Q 2.825 2.900 2.975 \Y
T TR HL AR L
Discharging overcurrent detection VDD=3.0V,
L o Vdet3 0.130 0.150 0.170 Vv
voltage /% B JRUAS N HE R R2=1.0kQ
Short detection voltage
o . Vshort VDD=3.0V 0.820 1.360 1.750 \Y,
3B B A P
Charger detection voltage VDD=3.0V,
. Vchg -0.27 -0.5 -0.86 \Y
78 R A AL FL Ta=25°C
0V charging allowed voltage threshold
OV FEEAFFEEE ]
] VoV_chg Ta=25°C 1.2 - - \%
(OV charging allowed type)
OV FEEE feaFAlsf)
0V charging prohibition voltage
threshold
Vm=2.0V
OV mEAILERE VoV_inh - ; 1.2 v
. o Ta=25°C
(OV charging prohibition type)
OV 7RELEIERLSR)
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ShenZhen ChipSourceTek Technology Co. , Ltd.

DwWO1B One-cell LithiumBattery Protection IC

€ @ Electrical Characteristics HSSH (i #kbRIERN Ta=25C unless otherwise specified)
DELAY TIME Z#EiRF ]

Item Symbol Test Condition Min. Typ. Max. Unit
T H Giinc] WK R/AME HRE BRXME B

Overcharge detection delay time
X N Tvdetl VDD=3.6V—4.4V 80 110 150 ms
1L 78 RASHIN S AR I [R]
Overcharge release delay time
. N TVrell VDD=4.4V—3.6V - 0.7 - ms
1L 7 LR R S AR I [R]
Overdischarge detection delay time
. N Tvdet2 VDD=3.6V—2.4V 38.5 55 71.5 ms
AT LA SE AR I (R
Overdischarge release delay time
. NN TVrel2 VDD=2.4V—3.6V - 0.7 - ms
T TR HL R R S AR I (1]
Discharging overcurrent detection VDD=3.0V,

. L T Tvdet3 5 10 20 ms
delay time st 5 FE FEL A I AL 3R B[] VM=0V—0.2V
Discharging overcurrent release VDD=3.0V,

] . . . \ Tvrel3 - 0.7 - ms
delay time i /it B B LA o9k SE 3R B[] VM=0.2V—0V
Over current discharge protection

) o N TEDI Ta=25°C 5 7 9 ms
delay time i3 B3 735 FRL ORGP AE IR B[]
Over current discharge recovery

] o & TEDIR Ta=25°C 1.2 1.8 2.4 ms
delay time i LI HLPK 55 LB IR ) [A]
Short detection delay time VDD=3.5V,

o R W Tshort 100 300 500 us
7 AT I ) S A [ VM=0V—1.0V
Charger detection voltage VDD=3.0V,
. Vchg -0.27 -0.5 -0.86 \Y

78 L AT R Ta=25°C

€ & Pin Configuration and Package Marking Information 2 {#id

Package Pin No. Symbol Description
HEERA BHS 5 EHIRA
1 Do Over-discharge MOSFET Gate control terminal
6 5 - N R ety oty
y e 24 ) MOSFET Ml B2 7
Input terminal connect to charger and system ground
i | I \ ) M p g ystem g

& —— S B 7S H SR R G

Over-charge MOSFET Gate control terminal

DWO 1 B ° 0 78 A% 1 FIMOSFE T A% F i 1

No connection

/ 4 NC
gl
Battery positive terminal
5 VDD NN
1 2 3 1E R Y A\ i
6 VSS Battery negative terminal
SOT-23-6L SR T
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ShenZhen ChipSourceTek Technology Co. , Ltd.
DwWO1B One-cell LithiumBattery Protection IC
& @ Type Application Circuit Bt F 3% K]

O BP+
VDD
N I
—71  0.1uF
VSS —
() TEMP
DO CcO VM
{
Mt | m2 < R2 § R3
< KO ZRTC
\_[_\-‘_1 = b ) BP-
Symbol Components Function Min. Typ. Max. Unit Remarks
] A Thke w&/ME HRIE RKXME Ay #HE
Resistor Current limit noise filtering
R1 - 100 1K Q *1
LB 2% PRLIAL 5 DB RS T
Resistor Current limit ESD protection
R2 300 1K 2K Q *4
LB 2% PRIt 5 i FL DR
Thermistor Temp. protection
R3 - N - kQ
patr GENE] Tt B2 fR A
Capacitor Noise filtering
c1 ) 0.022 0.1 1.0 M= *3
LA 2 MRS E
M1 N-MOSFET Discharge switch .
Nch 2N g TR TT 9%
M2 N-MOSFET Charge switch .
Nch 320N g FE LI R

recommended value,

P, SR

different application.
TRAICIHTE 928V, AT LEFk 7 #1920V a2 30Vl s (1 XUNVA IE MOS .

*3: Add a C1 capacitor between VDD and VSS could filter conduction and radiation noise.
FEVDD 5VSSi il —NCLHZE, AIIERRIN 1% T S Ha A .

*4. R2 resistor could have a current limit function and limit charger current surge.

£ R2 AL Jin—A~ e BE AT DA 1) 78 P25 I 0 F) P ALk

We suggest using the recommended resistance in application.

RIHIFH F Z R AL — N HRARIRCUEHE S, RLM &S, JEBEREMSAREE, HiEFREMRL,
W3k 78 Pl P 5 3 R I T 2 RS RE S A A e R e D) R B
*2: The absolute maximum rating of CO and VM is 28V, customer could choose 20V or 30V dual N-MOSFET switches for

*1: Rl is a single-stage RC filter, the higher resistance of R1, the better the filtering effect, If the R1 resistance higher than the

it will affect the internal detection circuit and the voltage detection accuracy will out of specification.

R0 A #8 20 s FELBEL 7 BEL
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ShenZhen ChipSourceTek Technology Co. , Ltd.

DwWO1B One-cell LithiumBattery Protection IC

4 ¢ Normal Operation ZhagUiH

The DWO01B monitors the VDD power supply voltage relative to VSS detecting the over-
charge and over-discharge conditions. It also monitors the VM voltage to detect the
discharge over-current and load short circuiting to protect the battery cell. In normal
operation, the VDD should be in the range from the over-charge detection voltage Vdetl to
the over-discharge voltage Vdet2, and the VM pin voltage is in the range from discharge
over-current voltage Vdet3 to charger detection voltage Vchg. In normal condition, the internal
pull-up resistor (RvMD) from VM pin to VDD is disconnected and the internal pull-down
resistor (RvMsS) from VM pin to VSS is also disconnected.

DWO1AR £ IIVDD EIVSSH 1 78 B A i i R AB T o I8 AT LU IIVME) L, A I e i i vt
A B B R I oG ZEIEEHRAET, VDDRIZAE N 78 ARSI F s Vdet L i) 213 T80 #L s Vdet2 1)
YO, JF H VML 176 R AR B i FE R Vdet3 3 7 L Zs Kr il L s Vehg . ZEIEHETHIL T, AAVM
FIVDDWH ERiHFHE (RvMD) , BRNVMAIVSSHH MR FH (Rvms) I 2 51T

Notice : Discharging may not be enacted when the battery is first time connected.
To regain normal status, VM and VSS terminal must be shorted or the charger must be

connected.
Mg AFE - REEEMANR, FEAREITRE. BEREERRE, BVMMVSSHET48 B
B A ERE L REIIREIER .

€ & Over-Charge Condition 78 BEAAFIRES
When the battery voltage is greater than over-charge voltage (Vdetl) and have a Tvdet1

time duration from a normal operation condition, the over-charge condition hold and the CO
pin will output from logic “H” to logic “L” to disconnect the battery charging path. It will turn-off
the external MOSFET and the charging status stopped.

MIEFEEERM T, Wit E s TE R g (Vdetl) , BRI AEETVdetl, it 78 HIRZS R
FEF, HCOuN T AN H L, MWl RS KRS IMEMOSFETIT R A2 78 .

It will release the over-charge condition in the following conditions. If the battery voltage
less than Vrell from the over-charge condition, the CO will output logic “H” to turn on the
external MOSFET to resume the charging path. In the over-charge condition, the discharge
over-current and load short circuiting function will be disabled until the battery voltage falls

below the overcharge detection voltage.
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ShenZhen ChipSourceTek Technology Co. , Ltd.

DwWO1B One-cell LithiumBattery Protection IC

It is because that the internal resistance of battery which will trigger the discharge over-
current and load short circuiting function in the time when over-charge condition enabled.

FELUNHIZAT, b e g il iR 78 i i ol st i s/ Tvrell, COXeftt Ay H”,
fTIFAMEMOSFETIR 78 LR AT . FEX AR HUIRAS, JBCR ORGP A S B B DR AP I DI RES B 30, B
£ YA R O S N W I L SR 0 e =B e S = £ B U L £ - P D R D TR RS 9 G
1oL LA PR AP R A7 B B TR A D E

In over-charge condition, the internal pull-up resistor (RvMD) from VM pin to VDDis
disconnected and the internal pull-down resistor (RvMs) from VM pin to VSS is also
disconnected.

AL T, W ER A (RvmD) MVMEIVDDWIIF, K PMEEFH AL (RvMS) MVME]
VSSH .

& & Over-Discharge Condition B EREFIRE

The DWO1B single-cell lithium protect IC monitors the VDD voltage to detect the over-
discharge state from normal operation condition. If the VDD voltage becomes lower than the
Vdet2 and continues for the over-discharge delay time Tvdet2 from normal operation
condition, the DO pin will output “L” to disable the external MOSFET and the discharging
stopped.

DWO1B 1 it fR7IC, FEIE R B AT RS ML B ARG UIRZS . 4n R VDD HL R AR T Vdet2 /i &
T, DO AL, BRI AR TVdet2, WOEW AMTMOSFET R 45 1l .

If a charger is connected and the VDD voltage is greater than over-discharge release
voltage Vrel2, the over-discharge condition released. In over-discharge condition, the
charging path is connected by the parasitic diode of discharge controlled MOSFET.

ISR 7 R AN 5 VDD HL K T I TR AR R FE R Vrel2, PRI TR BRIRES . RIS T, 78
HL S A T 48 I AR A2 I MOSFET Y a7 A2 AR
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ShenZhen ChipSourceTek Technology Co. , Ltd.

DwWO1B One-cell LithiumBattery Protection IC

When a battery in the over-discharge condition, if VDD is greater than Vrel2 and the VM is
higher than Vchg, the over-discharge condition is released. When a battery in the over-
discharge condition, if VDD is greater than Vdet2 and the VM is lower than Vchg, the over-
discharge condition is released.

DAL T I BORPIRES, {VDDK T Vrel2 KVMHEL L 5 T Vehg, i RS R iR . 4VDD KT
Vdet2 LVMHLEAR T-Vehg, i 8RR AR iR

When the over-discharge condition hold, and the voltage difference between VM and VDD
is less than 1.36V, the current consumption is reduced to the power-down current
consumption 0.7uA in typical.

A AR, JF HVMATVDDZ 8] 1) HL T 72/ 1°1.36V,  Power-down i #E HL it 4 PR 21 d 2 4
0.7uA.

In over-discharge condition, the VM pin is connected to VDD by internal pull-up resistor
(RvMD) and the internal pull-down resistor (RvMs) from VM pin to VSS is disconnected.

FERLT ORI, VM TR ZIVDD, it A &R A BE(RVMD) AT Rz HLEH (Rvms) VM
T 5VSSHiJT.

When the MOSFET is off, VM pin voltage is pulled up by the resistor to VDD in the IC, at
this time, the power consumption is reduced to the lowest. This condition is called the “Green
MODE".

HMOSFET KW, FPH &R 2IVDD LR VM T fL s, FEIXBUN TN, DOFEIRD B AR, 1XFh
TEOLE RO SR i

& @ Over-current Condition it B
There are 3 kinds of over-current condition. One is the discharge over-current condition
and another is the load short-circuiting condition and the other is charge over-current
condition.
AR 3FMEN ¢ MR BRI RS, MR AE SRRSO, T 5 — A A A AL R
o
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ShenZhen ChipSourceTek Technology Co. , Ltd.

DwWO1B One-cell LithiumBattery Protection IC

The DWO01B monitors the VM pin voltage to detect the over-current and load short-
circuiting condition. If VM pin voltage is greater than Vdet3 and continues to discharge over-
current delay time Tvdet3, the over-current condition enabled and the DO pin output logic “L”
to disable the discharging path. At the same time, the discharging is stopped.

DWO1BMFEVMIF B, KA f i M R ORI BVMEL R K TFvdet3, I i fid i
FEIRI A TVdet3, WIS shid B oRY, DO th LA g L G P L Rl B o [R] I 452 1B TS F

In over-current condition, the internal pull-up resistor from VM pin to VDD (RvVMD) is
disconnected and the VM pin is connected to VSS by internal pull-down resistor (RvVMS).
However, the VM pin is pull-up to VDD by external load resistor. When the load is
disconnected, the VM pin is pull-down to VSS by internal resistor.

ER RS TF, VMEIVDDEE B4 HBL (RvMD) K VMEIVSSIl iy & T 57 Hi B (Rvms) i
o BRI, @ AMBFEREAVM BB EVDD. Sk bT, Eid A E VM R EIVSS.

If the VM pin voltage falls below the charger detection voltage Vchg under normal
condition, and it continues and longer than the overcharge detection delay time TVvdet1, the
CO pin will disable the charging path by disconnected the charge controlled MOSFET. The
charge over-current detection is released when the voltage difference between VM pin and
VSS becomes less than charger detection voltage Vchg.

WERAEIEE BT, VMAL AR T 70 a8 A il B i Vehg, I B R] kI I 7 mi A ) S 38 B[]
Tvdetl, COKKiFEHIMOSFETEILTEH .. H{VMAIVSS 8] IR ZE, /NT-78 28Kl B Vehg
7o B I A IR AR o
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ShenZhen ChipSourceTek Technology Co. , Ltd.

DWwWO1B One-cell LithiumBattery Protection IC

€ ¢ Timing Diagram

(1) Over-charge voltage detection/release & Over-discharge voltage detection/release

| | 11 [ | I |
O e li——b— R B B R
Vrell A R S SR S (s, . S S S S —— > s = v > - -
‘ . ' | ! I !
: I | i i I
VDD pin : 3 : :
! ! | ' . A | / !
Viel2 |————— 4——p————— e R b T b= —_————— f+————t+—-
ot i — d | el ]
1 1 1 | L1 ! ] L1 1 >
i ! H !
e i ) T )
! ! X !
I | N |
CO pin * 3 R 2
! ! H !
: : : ‘ : -\ :
Vss : " izl : : _______! _______ ' _______ k‘_‘ L‘f-'m:g'-:':f’;.__
I | i I
VPB- . : . RS e e e e
I [ 11 I
- i | B [ [ i —
A I | | | I | | I I
VDD .
| | I | I I | I
a ! N ! ! !
i o i 1
Lo ! b | ! !
| i I I I | | I
UBE Lo e o s i s s el T i s il o s - i’ i el Yo i i e
! ! ! ! . ‘ e EdTve2 !
i i i | |1 | i i o
I i I i I I | I I
A : : : : Vs : : s .
VOD: e — N T~ el ol s Hom e o e e e
QD i I | |1 I I I
o ! L ! ! !
VM pin T | | 11 I I |
X Y S ’  r—— e e LU e o )
| | | | W | I I
il B | A T SR A e
L = m—— SN R o .
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ShenZhen ChipSourceTek Technology Co.

DWO1B

One-cell

AT A TR )
5

LithiumBattery Protection

Vdet1
Vreell

e - —— . ——————— —————

e ——————————————— —————

(2) Discharge over-current detection & Load short circuiting detection

————————— — . ——————— —————————— - — -

VDD pin

Vrel2
Vdet2

VDD

\J

CO pin

VSS
VPB-

e ————————————————, ——————

e o s s e e s i i i i s i Y I X o bid

VDD

DO pin

|
1 0ad Connectiof

VSS

—Load Connechion——31

Y

VDD

Vshort
VM pin
Vdelt3

VSS

\j
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