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The BRCL3230BSE series product is a high integration solution for lithium-lion/polymer battery
protection.BRCL3230BSE contains advanced power MOSFET, high-accuracy voltage detection circuits
and delay circuits.

BRCL3230BSE is put into an ultra-small ESOP-8 package makes it an ideal solution in limited space of
battery pack. BRCL3230BSE has all the protection functions required in the battery application
including overcharging, overdischarging, overcurrent and load short circuiting protection etc. The low
standby current drains little current from the cell while in storage. The device is not only targeted for
digital cellular phones, but also for any other Li-lon and Li-Poly battery-powered information appliances
requiring long-term battery life.

$54E |/ Features

HEBEERERL 15mQ BISTHAYIHER MOSFET ;

H/NEHEE ESOP-8 ;

HSNEFEIRCRES
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Integrate advanced power MOSFET with Equivalent of 15mQ Rps(on);
Ultra-small ESOP-8 package;

No capacitance is required for peripheral circuits;

Over-temperature Protection;

Overcharge Current Protection;

Three-step Overcurrent Detection: Overdischarge Current1,0verdischarge Current2,Load Short
Circuiting;

LR 2R 2R 2K 2R 2K 2% 2R B R R X X 2 R 2

Charger detection function;

L 2R 2

0V battery charging function, delay times are generated inside, High—accuracy
voltage detection.

Low Current Consumption, Operation Mode: 7.0uA typ,Power-down Mode: 4.0pA typ ;

HF Product.

L 2R 4

Fi& |/ Applications

BRI ; SRR SYIREIME,
One-Cell lithium-ion battery pack; Lithium-Polymer battery pack.
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BARYRTFHERERE / Typical Application
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Notes:

(1) The chip power consumption shall not exceed the maximum power consumed by the package.
(2) This product has anti-static protection function, but do not exceed the maximum capacity of the
product to withstand static electricity.

SIEHES) / Pinning

GHD

e
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ENZ(LE3 / Marking

TEPE5BE,  See Marking Instructions.
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tRIRE=%l |/ Absolute Maximum Ratings(Ta=25°C)
S #f/Parameter fFE/Symbol #{&E/Value BA{7/Unit
Vpp input pin voltage Vin -0.3 to +6 V
Vy input pin voltage Vum -6 to +10 Y
Power Dissipation Po 400 mwW
Maximum Junction Temperature T, 125 T
Lead Temperature T 300 T
Operating Junction Temperature Topr -40 to +85 C
Storage Temperature Tetg -55 to +150 C
, Resa 250 T
Package Thermal Resistance -
Reye 130 C/W
ESD ESD 2000 \Y
HI45ES8L |/ Electrical Characteristics( BRIESRIERE , Ta=25°C)
" il = IR=t42 = i Eidl = .
S%/Parameter s ,Aﬂlfcﬂ'_-“F_/Test Ei/J.\{E BAUE | R X(E %ﬁ;
/Symbol Condition /Min | /Typ | /Max | /Unit
Detection voltage
Overcharge Detection Voltage Veu 425 | 430 | 4.35 \Y
Overcharge Release Voltage Voo 4.05 | 410 | 4.15 \%
Overdischarge Detection Voltage VoL 2.30 | 240 | 2.50 v
Overdischarge Release Voltage Vor 290 | 3.00 | 3.10 v
Charger Detection Voltage Veua 03 | -04 | 05 \Y
Detection current
Overcharge Current Detection lioce Vyg=3.6V 9 11 13 A
Overdischarge Current1 Detection liov1 V4a=3.6V 8 10 12 A
Overdischarge Current2 Detection liov2 V4q=3.6V 14 19 22 A
Load Short-Circuiting Detection IshorT | V44=3.6V 24 36 50 A
Static current
Current Consumption in Normal _ _
Operation lope V4g=3.6V, V=0V 3 7 10 MA
Current Consumption in power
Down P P lbon | Vaa=2V,Vy floating 1 4 6 HA
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H4EESE] /| Electrical Characteristics( [&IHSRIIEE , Ta=25°C)
Equivalent FET on Resistance
Equivalent FET on Resistance Ros Vag=3.6V, lwm=1A 15 20 mQ
Over temperature protection
Over Temperature Protection OTP 125 140 155
CD);/cgaFt;l;eemperature Recovery OTPR 100 115 130
Delay time
CD);/;r}?q?rrTg];: Current Detection Toce Vy=3.6V 56 8 104 ms
ggzr}?r}air?ee Voltage Detection Tew | Vop=3.6V~4.4V 95 | 135 | 175 | ms
Overdischarge Voltage Detection
Delay Time To. | Vop=3.6V~2.0V 25 | 35 | 45 | ms
Overdischarge Current1 Detection
Delay Time - Tovi | Vpp=3.6V 56 | 8 | 104 | ms
Overdischarge Current2 Detection
Delay Time g Tows | Voo=3.6V 07 | 1 | 13 | ms
Load Short-Circuiting Detection _
Delay Time Tshorr | Vop=3.6V 100 300 us
INGEIEE / Functionl Block Diagram
VDD GND
L —
| ] ]
-+ -+ - 4+
| 0sC
BG Logic | Switch
4 Charge
Detection
oTP A C DC+ ODC1
VM
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INREHER / Functional Description

BRCL3230BSE {s#=EE thAVEEEFNER | FHBISMTH FerEassk sk , (RIPE DU REBEEEEASE ST
BE , IHEE , IRER  IHERUNIEIREFERMIRN. RFEMNEEBEKER, MOSFETERE |

EEEFE AN E915mQ,

The BRCL3230BSE monitors the voltage and current of a battery and protects it from being damaged
due to overcharge voltage, overdischarge voltage, overdischarge current, and short circuit conditions
by disconnecting the battery from the load or charger. The peripheral circuit is very simple. The
MOSFET is integrated and its Rps(on) is as low as 15mQ typical.

EFET{EEX / Normal Operating mode

MREEIENENHIRERER , SHE—ETF , ZTEMNNEIEE NS ERER, XMERRAESET
1EE=,

If no exception condition is detected, charging and discharging can be carried out freely. This condition
is called the normal operating mode.

iZ7EIER / Overcharge Condition

HEEEFMTHNFRBERES , BEtEESTIFRQNEE ( VCU ) FHFE AR SR EGNTER
AfE) ( TCU ) &1 , BRCL3230BSESGKRTFETLME LT, XFPIERFR IS FEERER)
LATRFIER T |, ISR ERTSHEER

(1) LBt E R TS 7eMRREE ( VCL ), BRCL3230BSEfTFHAIHE , RIBIIER TIFER.

(2) ZEE—MAEHITEE , BRCL3230BSEFJFHmtHE , BEIERETIEEN. MBRIUEINT @ &L
EEHERERZZIREHEENARFENRE , VMEBERAF0.7V ( B ZIREIERER ),
BRCL3230BSEAGNELIXMEESE | S FEBERETHIES] VCU , #T%k , SEitBEE RTINS
J£ (VCU ), BRCL3230BSEXZZINERIEFETHER , (ERUNREHEESTEQMNEE (VCU ), B
FEREREEN  CREASKERIERETIERR , WREEREMBEERTEFENEE (VCU ), 53
Hb R ERERERRT , INRVMBEETFEETFERERIGNEE , SR ARKRERIESTIFEL.

T - SRR BT FGNEE (VCU ) FEEEBEERERFEISFEENEE (VCU ) LT, B
I E— NI LASEILRAYES,  IER1IFIT RS TIE | BRIFEIMEBEEREISFEN ( VCU ) LA,
BRLFr EEIHEERER , SR F— &2, BB ESZAIEGE | XIS R R2MEs
1E,

When the battery voltage becomes higher than the overcharge detection voltage (VCU) during
charging under normal condition and the state continues for the overcharge detection delay time (TCU)
or longer, the BRCL3230BSE turns the charging control FET off to stop charging. This condition is
called the overcharge condition.

The overcharge condition is released in the following two cases:

(1) When the battery voltage drops below the overcharge release voltage (VCL), the BRCL3230BSE
turns the charging control FET on and returns to the normal condition.

(2) When aload is connected and discharging starts, the BRCL3230BSE turns the charging control
FET on and returns to the normal condition. The release mechanism is as follows: the discharging
current flows through an internal parasitic diode of the charging FET immediately after a load is
connected and discharging starts, and the VM pin voltage increases about 0.7 V (forward voltage of the
diode) from the GND pin voltage momentarily.
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HRBERR / Overcharge Condition

The BRCL3230BSE detects this voltage and releases the overcharge condition. Consequently, in the
case that the battery voltage is equal to or lower than the overcharge detection voltage (VCU), the
BRCL3230BSE returns to the normal condition immediately, but in the case the battery voltage is
higher than the overcharge detection voltage (VCU),the chip does not return to the normal condition
until the battery voltage drops below the overcharge detection voltage (VCU) even if the load is
connected. In addition, if the VM pin voltage is equal to or lower than the overcurrent 1 detection
voltage when a load is connected and discharging starts, the chip does not return to the normal
condition.

Note: If the battery is charged to a voltage higher than the overcharge detection voltage (VCU) and the
battery voltage does not drops below the overcharge detection voltage (VCU) even when a heavy load,
which causes an overcurrent, is connected, the overcurrent 1 and overcurrent 2 do not work until the
battery voltage drops below the overcharge detection voltage (VCU). Since an actual battery has,
however, an internal impedance of several dozens of mQ, and the battery voltage drops immediately
after a heavy load which causes an overcurrent is connected, the overcurrent 1 and overcurrent 2 work.
Detection of load shortcircuiting works regardless of the battery voltage.

iTHEBEBR / Overdischarge Condition

HFIEEMEEREYS , HEibBEERFEREBHCNEE (VDL ) LT H BRI AR AR FEEA G RS
BE) ( TDL ) BRI , BRCL3230BSER IR AN S AYERE | (ZLEHEE. IXFMBERBSARANII R ES
. LEEIRERRIFETH RN , VMIEIZAEBVMSVDDZ [ERIRVMDEEFEHHIZIEEF , FRT R AYE
EEEE R APEEIAIREER (IPDN ), XFEREEFRARIRIER, FEIBFIRIRER+ , VMFIVDDZ[EH
RVMDEERIERE, H— 7erEs8iEE EHEVMEEETREGNEE ( VCHA ) B RBRIRSHERR, 1XAT
TREEFETRAAZMITRY, SR EASIEHHCNEE(VDLEESE ( W&iE ), BRCL3230BSEFTF
FETHNIEELIEER,

BT R TIIEE R TE LB | IR VMIRBEAMETFEBIGNEE (VCHA ) FHEEiH
EBEARI ARG (VDR ) i8S , iSHUE R,

When the battery voltage drops below the overdischarge detection voltage (VDL) during discharging
under normal condition and it continues for the overdischarge detection delay time (tDL) or longer, the
BRCL3230BSE turns the discharging control FET off and stops discharging. This condition is called
overdischarge condition. After the discharging control FET is turned off, the VM pin is pulled up by the
RVMD resistor between VM and VDD in BRCL3230BSE , the current of the chip is reduced to the
power-down current (IPDN). This condition is called power-down condition. The VM and VDD pins are
shorted by the RVMD resistor. The power-down condition is released when a charger is connected and
the potential difference between VM and VDD becomes typical or higher,at this time, the FET is still off.
When the battery voltage becomes the overdischarge detection voltage (VDL) or higher (see note), the
BRCL3230BSE turns the FET on and changes to the normal condition from the overdischarge
condition.

Note: If the VM pin voltage is no less than the charger detection voltage (VCHA), when the battery
under overdischarge condition is connected to a charger, the overdischarge condition is released (the
discharging control FET is turned on) as usual, provided that the battery voltage reaches the
overdischarge release voltage (VDR) or higher.
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iITHLERFEER / Overcurrent Condition

EETHEEXT  AMBEERSETHETRENE (VMEBESETHESTERRQUEE ) FHERFERT
[ENAET AR At NZEIRAT(E], BRCL3230BSERMTALFRFET , (SIEREE. XAMERMOSMEBRER (8
BRI | IR SRR ). SEERIER ~ VMFAIGND#ERVMSEBELERERE 7. S—1
REREE £, VMEBEST VDDA EEE EAB/E.

ETFVMFIGNDZ [aiERE RVMSHEE |, HadiFr , VMBEMRIZIMEEA, Hi&NEVMEBAHMETIER
TEMERE , SR EEIEFERE,

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) during discharging under normal condition
and the state continues for the overcurrent detection delay time or longer, the BRCL3230BSE turns off
the discharging control FET to stop discharging. This condition is called overcurrent condition. (The
overcurrent includes overcurrent, or load shortcircuiting.) The VM and GND pins are shorted internally
by the RVMS resistor under the overcurrent condition. When a load is connected, the VM pin voltage
equals the VDD voltage due to the load.

Because of the connection between the VM and the GND by the RVMS resistor , when the load is
removed, the VM pin goes back to the GND potential since the VM pin is shorted the GND pin with the
RVMS resistor. Detecting that the VM pin potential is lower than the overcurrent detection voltage
(VIOV1), the IC returns to the normal condition.

SEFBAFEN / Abnormal Charge Current Detection

IEEFER , (IRVMEBERERIFEENEELT(VCHA) |, F B4 a1 FeaE At U ZE A B 6]
(TCU) , BRCL3230BSEXMFeFBFET{E L7, XFMERFR AT E FSEB RGN,

WrHF7eEEes | VMAIGNDZ BB/ EE Tl E(VCHA)R , BREREEMENFR. BTFOVEit
FEBINEER ST A EREmAEGN , BitEERTAIEMEEHTOVRER , REFEERN
BATIE.

If the VM pin voltage drops below the charger detection voltage (VCHA) during charging under the
normal condition and it continues for the overcharge detection delay time (TCU) or longer, the
BRCL3230BSE turns the charging control FET off and stops charging. This action is called abnormal
charge current detection.

Abnormal charge current detection is released when the voltage difference between VM pin and GND
pin becomes higher than the charger detection voltage (VCHA) by separating the charger. Since the 0
V battery charging function has higher priority than the abnormal charge current detection function,
abnormal charge current may not be detected by the product with the 0 V battery charging function
while the battery voltage is low.

RFEEIRER / Load Short-circuiting Condition

NRVME ESTREERIFEE ( VSHORT ), FBFFEAT A1 58 A ZEIRES &) ( tSHORT ),
BRCL3230BSES SRBMFHE LA, & VMEEEETHEER{RIPE/E ( VSHORT Bt | FIMNIGAEARFEER |
RBFTIR BTG HEIR.

If voltage of VM pin is higher short circuiting protection voltage (VSHORT) and it continues for the
tSHORT or longer, the BRCL3230BSE will stop discharging and battery is disconnected from load. This
status is released when voltage of VM pin is higher than short protection voltage (VSHORT), such as
when disconnecting the load.
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OV Hajth7eEHINEE / OV Battery Charging Function

IWIHRERTXELEMEE OVAEhHITHEIE, JREALIN | SBITRER _IRERGHEIMHIT

EE SEbREESTIMEMRNEE (VDL) i, FRIFICGENES TIPRE.
(I)FELTLEREBRIEM  ARHEEATE | XEHREEHIFEREN. E8aE BN |,

E%w)\ﬁﬁﬂ’];kH’JEE,meE SBE "M OVESithFeeE” AUTHEE B2 "ZEIEFIOVERthZEEE" AYTHRE,

(2) "FeIFRIOVERFREBINRE" tb "FEEILRGNINEE" LERkES. EIL MR "SIFHEoVEEhsseE"

I)J ERVIC , TEREItEE ERRAIBHE R ESIZEE, Bt E T MEENEBE (VDL ) LUTREY , Ageit

TR RIS,

(3)%1%13%— Rz ERIPEBEERT | IXPMERIEATREASIHANIEFEIRT | WA, WNRAEXFIs |

FEVMEIEEZETGNDEE (BVMSGNDISIREIEREFESS ), MaLUFAEEER,

This function enables the charging of a connected battery whose voltage is 0V by self-discharge. When

connectes to a charger , the discharging control FET is off and the charging current flows through the

internal parasitic diode in the discharging control FET. If the battery voltage becomes equal to or higher

than the overdischarge release voltage (VDL), the normal condition returns.

Notes :

(1) Some battery providers do not recommend charging of completely discharged batteries. Please

refer to battery providers before the selection of 0 V battery charging function.

(2) The QV battery charging function has higher priority than the abnormal charge current detection

function. Consequently, a product with the 0 V battery charging function charges a battery and

abnormal charge current cannot be detected during the battery voltage is low.

(3) When a battery is connected to the IC for the first time, the IC may not enter the normal condition in

which discharging is possible. In this case, set the VM pin voltage equal to the GND voltage (short the

VM and GND pins or connect a charger) to enter the normal condition.
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BSEEE / Timing Chart
T 7EFNS AR RSN/ Overcharge And Overdischarge Detection
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BSEE / Timing Chart
FEEB 812/ Charger Detection
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JMERTEl | Package Dimensions

ESOP-8 Jnitimm

Fay
HHHH 1°0 0 i°
ml o Al
O
1M |:| ‘0 |:4 |:| H Hl
_R
_.I_..
l ¥
C I E
ol rr: b
- b
Symbol I]]nensluns In Millimeters Symbol Dimenslons In Millimeters
Min Mo Min Mox
A 4,70 S.10 C 1.35 1.75
E 3.70 4.10 Qa 0,35 0,49
_L &.00 6,40 R 0,30 050
E 1.27BsSC P 0* 7*
K 0.02 0,10 b 0,40 125
Al 3.1 3.3 El 2.2 2.6
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ENEiHBE / Marking Instructions

1iBA
BR:
3230B :
Note:
BR:
3230B:

*kkk.
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Company Code
Product Type.
Lot No. Code, code change with Lot No.
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EifEREM&E () /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350
%00 25T
O 250 —»| |«—5£0.5 sec
- /_\
= 200 N
P
g 150
6090 \\\
g 100 - See -
0 al >
'—
50
0 1 L L 1 1 L L 1 L L L L L
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Time (sec)
15288 : Note:

1. FHGEREE 150 ~ 180°C , A[&) 60 ~ 90sec;
2. IBERE 245+5°C , BYEFED 5+0.5s€c;
3. IBEFFESANERE /S 2 ~ 10°C/sec.

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.

MR Rt /

Resistance to Soldering Heat Test Conditions

BE : 260+5°C B8] : 10+1 sec. Temp.:260+5°C Time:10+1 sec

@M | Packaging SPEC.
E8/E% | REEL

Package Type Units . 5 L & Dimension 4% R« (unit: mm?)
HER A l{gi;igl Ree)!;g}%\Box Unitsg/rg Box Inner Bo?gguter Box Unitsigl;;;r Box Reel Inner Box £ Outer Box ?’ET
ESOP-8 4,000 2 8,000 5 40,000 13”7 x16 360x360%50 385x257x392
{EMI%EE / Notices
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