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#R | Descriptions
SOT23-6 #BEI12EERrE {RIP IC, Battery Protection IC in a SOT23-6 Plastic Package.

$54E | Features
(1) SFEERENIEE/ Precision voltage detection circuit

LTS < BE

S MER 43V RE 50 mV
Overcharge detection voltage Accuracy
Y | ,E Wk
EFRIREEE 41V RE +50 mV
Overcharge release voltage Accuracy
\\ = ‘\A: < ”EEtf
SRR E 24V R +100 mV
Overdischarge detection voltage Accuracy
=l Yt
IR 30V TR £100 mV
Overdischarge release voltage Accuracy
A U | 014V B +30 mV
Discharge overcurrent detection voltage Accuracy

SIS DA LAY YeE E

Load short-circuiting detection voltage Accuracy

(2) THHEMNFEIREEEE/ On-chip detection delay circuit
7RG FER A BHAYE 100ms
Overcharge detection delay time Typ
R FER R E) BHRYE 100ms
Overdischarge detection delay time Typ
SRR SR A UEE IR A ] BHRYE 10ms
Discharge overcurrent detection delay time Typ
RBFG IS NEIR A ] BHAUE 50ps
Load short-circuiting detection delay time Typ

(3) MEEFRERRFEATMERE (VM 5CO EREERE/928V)
High voltage tolerance is used for charger connection pins, VM and CO pins are absolute
maximum rating = 28V)

(4) OV BJ%s,BI%ETINRE OV battery charge function available , unavailable are selectable.
(5) I{ESESEEl Operating Temperature Range -40 to +85°C
(6) {KEFEEEA/ Low self current consumption

1IFE T {E#&=/ Operation mode

BARUE/Typ 2.4uA B A{E/Max 6.0uA (25C )
FHA=EZ{ / Standby Mode

{RBRINRE/ Green-mode BAX{EMax 0.1pA (25°C)
BHI%EIhEe/ Self-recovery function B A{E/Max 3.0uA (25TC)
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FHi& /| Applications
BTEEF/EREY 7B EhA,

For lithium ion / lithium polymer rechargeable battery pack.

RIERSHEBEE /| Equivalent Circuit

FAVAVAY
e ]
(2] )\

o0 Je—
[ocfe——

SIBIHES / Pinning

5 |FEEFR S5IEFS 5 |RIThREE
Pin Name | Pin Number Pin Function
5o 1 BRI
Discharge control output terminal
vm ) 7o/ AR ARSI
Charge/discharge current detection input
co 5 TR
Charge control output terminal
1 Bl NG . | =
Not connected
DWO1 Voo 5 FEIRI N\ i
| © | Power input
INERE Ves . PR
Power ground terminal

ENE{KEd / Marking

ENERAE, See Marking Instructions.
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tRBR=%1 |/ Absolute Maximum Ratings(Ta=25°C)
S s L BAfy
Parameter Symbol Rating Unit
Supply voltage Vbp Vss-0.3 to Vss+12 \%
VM pin Input voltage \YY Vpp-28 to Vpp+0.3 \Y
OC output pin voltage Veo Vpp-28 to Vpp+0.3 V
OD output pin voltage Vbo Vpp-0.3 to Vpp+0.3 V
Operating Temperature Topr -40 to +85 C
Storage Temperature Tstg -55to +125 C
H4EES%L | Electrical Characteristics(Ta=25°C)
S s MRS BIME | HBYE |[mAE| B
Parameter Symbol Test Conditions Min Typ Max | Unit
Operating voltage between
VDD&VSS Voo 15 o 1V
Operating voltage between
CO&VM Co 1.5 28 \Y
Mini ti It for OV
" r:g:gl:\r; operating voltage for Ve VooV Vop-Ves=0V 19 Vv
Discharging overcurrent release Vpp=3.6
resistance Rshort Vu=1.0V 30 50 100 | KQ
CO pin N¢y, ON voltage VeoL 0.4 0.5
CcO pln Nch ON voltage VCOH VDD-O.1 VDD'O-02
CO pin N¢, ON voltage Vpor 0.2 0.5
cO pln Nch ON voltage VDOH VDD-O.1 VDD'O-02
Current consumption lob VDE=3'5V 1.2 2.4 6.0 WA
V=0V
Current consumption at | Vpp=2.0V 0.1 A
stand-by(Green) st Vy=2.0V ' H
Overdischarge current _ _
consumption(Self-recovery) lbox | Vpp=2.0V,Vy=2.0V 18 30 | pA
Overcharge detection voltage V gett 4.25 4.3 4.35 \Y
Overcharge release voltage Viert 4.05 4.1 4.15 \
Overcharge hysteresis voltage Viyst | Vhys1=Vdet1-Vrelt 0.2 \Y
Overdischarge detection voltage Vagetz | V=0V 2.3 2.4 2.5 \Y
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H4RESEL /| Electrical Characteristics(Ta=25°C)
B we Mg BME | BEUE |BAME| BMU
Parameter Symbol Test Conditions Min Typ Max | Unit
Overdischarge release voltage Vrel2 2.9 3.0 3.1 V
Overdischarge release voltage2 Vel | VM=Veng 2.3 2.4 2.5 V
Discharging over current detection Vaes | Vop=3.6V 0.11 0.14 017 Vv
voltage
Short detection voltage Vehot | VDp=3.6V 0.9 1.2 1.5 \Y
Overcharge detection delay time Tvget1 | Vpp=3.8V—4.5V 50 100 200 ms
:i)r\r:eerdlscharge detection delay Tvaer | Vop=3.2V—2.2V 50 100 200 ms
Discharging over current detection Vpp=3.0V
delay time Tvees |\ =0V_»0.2V 5 10| 20 | ms
. . VDD=3.5V
Short detection delay time Tshort Vy=0V—1.0V 50 100 uS
Charger detection voltage Vehg Vpp=3.6V 0.3 0.7 1.1 \Y
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FIFEBI&El Application Circuits:

O BP+ %
L VDD ] (ot | T
? 1?&1 < </
VSS =
pis DO o VM r" TEMP -
" LI‘ ?Lfé; e -
[F1 ML 5 5 g
st gy
s A Thig B/ME | HBE | BXE | B | MHE
Symbol | Components Function Min Type max Unit | Notes
:tu.ﬁi:rg\:}gz
% fz] BEUIL SR hea X
R1 .B Current limit 100 1K Q 1
Resistor NP
Noise filtering
i PR R
R2 Resistor Current limit 300 1K 2K Q 4
ESD protection
C1 s IRFIEIR 0.022 0.1 1.0 uF *3
Capacitor Noise Filtering
M1 N ;a5 RGeS v
N-MOSFET Discharge switch
vo | NE FEERFFX "
N-MOSFET Charging switch
B#iE/Notes:

*1: R 1 25EAY RCIEKEFEFRISRIRRSIER iR R 1 19E0E HEFEES | XE AR
FRERANFE EtG USRS B EAETEE. FiIEINERN AR,
R1 is a single-stage RC filter, the higher resistance of R1, the better the filtering effect, If the R1 resistance higher
than the recommended value, it will affect the internal detection circuit and the voltage detection accuracy will
out of specification. We suggest using the recommended resistance in application.

*2 1 CO TR AVEST R AEEES 28V , EFHLUERE 20V 8 30V X N-MOS BFFX , BFARRHRIRA.
The absolute maximum rating of CO and VM is 28V, customer could choose 20V or 30V dual N-MOSFET
switches for different application.

*3 R I—/NEBZAC1 VDDFIVSSZ [EaT LU SRR,
Add a C1 capacitor between VDD and VSS could filter conduction and radiation noise.

*4 . R2 EBIHAILAE— M HEIRPRHIINEE | REZTFEEIRIRE.

R2 resistor could have a current limit function and limit charger current surge.
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T {EBIFE/ Timing Chart

(1) SRFEF/IRRES THERIFAIRIRE

Overcharge protection / overcharge recovery & Over-discharge protection / over-discharge

recovery:

Vdet!
Vrelt

VDD pin

Vrel2
Vdet2

Voo

€O pin

Voo

VM pin

Vss

s T T 1 8 'S i

(2) SRR RGP

Overcurrent detection &Load short-circuit protection detection

Vidett
Virel1
VDD pin

Vrel2
Vdet2

€0 pin

vss
VPB-

Voo

Vshort
VM pin
Vdatd
vss
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YM2RTE /| Package Dimensions

0°~ 0o
L I
Q 0.25 Gauge Plane

L1
B

Pint Dot By Marking ,._

El St
E
&
BT mm
Dimensions In Millimeters Dimensions In Millimeters
Symbol Symbol -
y Min Max Y Min Ma %
L 282 3.02 E1 0.85 1.05
B 150 1.70 o 0.35 0.50
C 0.50 130 c 0.10 0.20
L1 2,60 3.00 b 035 055
E 1.80 2.00 F -015 0

SUTE3-6
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ENEi5%BE / Marking Instructions

DWO1

*k*k%
[ J
iR
DWO1 : Aremis
il NEFHSHE , BEEFHSEN.
Note:
DWO01: Product Type.

*kkk.

Lot No. Code, code change with Lot No.
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EiRZEEMZ%EE(FTER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350
300
250

200

Temperature ()

50
1]

WiER

150 |
100 |

! 245:5°C
| —  PF—5i0.5sac
f S \
| [ \
f,r”/ 60 ~ 90 sec \
-
[
I L 1 1 L 1 1 '
0 20 40 60 80 100 120 140 160 180 200 220 240 280 280

Time (sec)

1. FAHGEREE 150 ~ 180°C , At|E] 60 ~ 90sec;
2. IBERE 245+5°C , Bjal#sfEefy 5+0.5sec;
3. IBEHFEISANERE /9 2 ~ 10°C/sec.

MR RIS /

BE : 260+5°C

Note:

1.Preheating:150~180°C, Time:60~90sec.
2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. Cooling Speed: 2~10°C/sec.

Resistance to Soldering Heat Test Conditions

A8 :

10%1 sec.

fBEEMEg /| Packaging SPEC.

HE8%E / REEL

Temp.:260+5°C Time:10+1 sec

Package Type Units B 3 #1 & Dimension ¥ R  (unit: mm®
HEW R U;n/iggl Reegg}(% Box Un|tsgn/n§ Box Inner Bog%guter Box Un|ts£§\);1}ﬁ§r Box Reel Inner Box & Outer Box 45
SOT23-5/6 3,000 10 30,000 4 120,000 77 x8 210x205x205 445x230x435

{EFBIEE / Notices
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