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}&i® /| Descriptions
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The BRCL3230BME series product is a high integration solution for lithium-lion/polymer battery
protection.BRCL3230BME contains advanced power MOSFET, high-accuracy voltage detection
circuits and delay circuits.

BRCL3230BME is put into an ultra-small SOT23-5 package makes it an ideal solution in limited space
of battery pack. BRCL3230BME 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.

$$4E /| Features

PIBBEERLEERN 25mQ) RISTHAYIHEE MOSFET ;

B/\E3%E SOT23-5 ;

MEBEERY RC , THRAETINEISES ;

Lum{%ﬂj '

TR RIR ;

2 BOIARARP  IIREBEEIAR 1, IIERERIAR 2 , SEGEIRER ;
FTERSEIO ;

OV HEjth7eEEINRE |, FEIRATRINERIRRE , SfaEREN ;
{EBHSERA , IEET/EERR : 3.0uA SHLEA : 1.7UA;
T

Integrate advanced power MOSFET with Equivalent of 25mQ Rps(on),

Ultra-small SOT23-5 package;

Internal integration RC without any peripheral devices;

Over-temperature Protection;

Overcharge Current Protection;

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

Charger detection function;

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

€ Low Current Consumption, Operation Mode: 3.0pA typ,Power-down Mode: 1.7puA typ ;

€ HF Product;

LR 2R 2R 2K 2% 2K 28 2R R R X B X 2 R 2

L 2R 2

Fi& /| Applications

BRI ; ERSYEIMA,
One-Cell lithium-ion battery pack; Lithium-Polymer battery pack.
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BARYRTFHERERE / Typical Application

Charger +
1
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2 VM 2
— VDD
Battery
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GND M O  Charger -
TR

(LS R IFEASBITH TR ZRIR AT,

Q)AF-REBIFBRFAIFEE | EFERY T RRARNRSZERERE

G)EIFEEREILARIPIRET , FAEERE SR , BRR TR RREASEINERD
2,

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.

(3) When welding and assembling the battery and protection plate, please confirm that the welding
equipment must be grounded to avoid the discharge damage caused by the accumulated charge of the
welding equipment.

SIEJHEI / Pinning

VT 1 5 vMm
GND []2
vDD []3 47 VM

5|HwS 5 |BhEFR 5 | BN5ERA
Pin Number Pin Name Pin Description
1 VT Test pin
2 GND Ground, connect the negative terminal of the battery to this pin.
3 VDD Power Supply
4.5 VM The negative terminal of the charger. The internal FET switch
> connects this terminal to GND.

EDEMES / Marking

TUEDEBE, See Marking Instructions.
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RBE2=#%L |/ Absolute Maximum Ratings(Ta=25°C)
S¥Parameter #S/Symbol #{&/Value BA{ST/Unit
Vpp input pin voltage Vin -0.3to +6 V
Vy input pin voltage Vum -6 to +10 Y
Power Dissipation Ppb 400 mw
Maximum Junction Temperature T, 125 T
Lead Temperature T 300 C
Operating Junction Temperature Topr -40 to +85 C
Storage Temperature Tetg -565 to +150 C
, Reua 250 T
Package Thermal Resistance -
Raue 130 C/W
ESD ESD 2000 \Y,
H4RESE] /| Electrical Characteristics( [RIESBIISTE , Ta=25°C)
S#Parameter s Wit Test |BJME|HEYE | BXE| B
/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 230 | 240 | 250 | V
Overdischarge Release Voltage Vor 2.90 | 3.00 | 3.10 v
Charger Detection Voltage Veua 03 | -04 | 05 \Y
Detection current
Overcharge Current Detection lioce Vyg=3.6V 4.5 55 6.5 A
Overdischarge Current1 Detection liov1 V4a=3.6V 4 5 6 A
Overdischarge Current2 Detection liov2 Vgg=3.6V 7 9.5 11 A
Load Short-Circuiting Detection IsHorT | Vgq=3.6V 12 18 25 A
Static current
Current Consumption in Normal _ _
Operation lope V4g=3.6V, Vy=0V 1.5 3.0 6.0 MA
Current Consumption in power
Down P P IPDN Vdd=2V,VM roating 1 1.7 2.5 “A
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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 25 40 mQ
Over temperature protection
Over Temperature Protection OTP 125 140 155
CD);/SF;emperature Recovery OTPR 100 115 130
Delay time
ngr}?q?rrrg];: Current Detection Toce Vy=3.6V 56 8 104 ms
ggzr}?rﬁr?ee Voltage Detection Ty | Voo=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 Tovws | Voo=3.6V 07 | 1 | 13 | ms
Load Short-Circuiting Detection _
Delay Time Tshorr | Vop=3.6V 100 300 us
INGEIEE / Functionl Block Diagram
VT VoD GND
I {
! 3 I
-+ - o+ - o+
oce oDV oCV
osc
BG Logic »{Switch
i
Charge
Detection
oTP A DC ODCA
- + - + - T
VM
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INREHER / Functional Description

BRCL3230BMEf=FEthAYFE RN , FHRSHTTsErEssakidl , (RIFR TR e AaE il
FERBE  IHERE W3R IMERUARERSERMmRA. RI/NERBEESE. MOSFETERE

EFERHERAYE /925 mQ),

The BRCL3230BME 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 25mQ typical.

EET{EEX / Normal Operating mode

MREEINENHIRERER , BHE—EIF , ZTEMNNERIEE NS ERER, XMERRAESET
1EiE=,

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

HIEERM THREERES , S8ittEESTIRGNESE ( VCU) FHFER A RS Fe R R GFEIR
AE) ( TCU ) &1 , BRCL3230BMERSKHRFETLUZ LT, XFME AR TR EIE .
LATRFIER T |, ISR E RIS

(1) LBt ERTS7MEREE (VCL), BRCL3230BMEF It E , MBIERTFER.

(2) ZHEE— M THEE , BRCL3230BMEFTHmHE |, BIZIEET(FE, MREINT @ L
EEHERRZZIRSHEENARHFENRE , VMEBERAF0.7V ( B ZIREIERERE ),
BRCL3230BMEMGEIXNB/ESE , I REEREVHES] VCU , #Tk , ZEitEEET IR
£ (VCU ), BRCL3230BMEZZIRERIIEE TIF&RT , (BRUREMBESTIFMEE (VCU ),
BMEREEEEN , ChUEASKEREETIFERN , WREFEIRbBEEETIFENEE (VCU ),
B, EE LR, IRVMEEFTESRTEERIGUEE , SRASIRERIES TIER.,
it . SEEREEETE RENEE (VCU ) AEBMEELERFEEIIFIGNEE (VCU ) LI, B
FEIN E— I LUASEILRAVES  IER1IFIT RS TIE | BRIFEIMEEREIS TN ( VCU ) LA,
BRLFr EEIHEERER , SR F— 1 EE , 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 BRCL3230BME 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 BRCL3230BME
turns the charging control FET on and returns to the normal condition.

(2) When aload is connected and discharging starts, the BRCL3230BME 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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ZFEBEER / Overcharge Condition

The BRCL3230BME 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
BRCL3230BME 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.

iIHEBEBR / Overdischarge Condition

FIEEMEERES , HEibBERFRREBHCNEE (VDL ) LT H BRI AR AR FE EA RS
BE) ( TDL ) BEE1< , BRCL3230BMESIHTEE AN ARANER: | (FIEAEE, IXFMERSAR AT ES
. LIEIRERRIFETH RN , VMIBIZAEBVM SVDDZ [ERIRVMDEEFEHHI RIS , FRd T HAYE
EEEE R APEEIAIREER (IPDN ), XFIERBFRRIRIER, FEIRFIRIRER+ , VMFAIVDDZ[EH
RVMDEERIERE. H— 7erEs8iEE EHEVMEBEETREGNEE ( VCHA ) B RBRIRSHERR, 1XET
TREEFETHAAZMIFTRY, HEEEBEASIEHACNEE(VDLEERS ( W&iE ), BRCL3230BMEFTF
FETHNIEE LR,

BT R TIIEER TE LB | IR VMIRBEAMETFEEBINEE (VCHA ) FHEEiH
EBEARIHARISEEE (VDR ) i8S |, iSHIE 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
BRCL3230BME 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 BRCL3230BME , 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
BRCL3230BME 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

IEI%I'{’E*EEt-F %B&EEEEUIL#:.F_EI_J:_FlﬁiEE’J{E ( VMEEJ_ Q:.F_El_.la:J_EE,uu}ﬁl)JEEJ_ ) #E}# E‘—_I-
[BNARD AEE A RERATIE], BRCL3230BMEXHTAERFET | ZLEREE . XFMERFRAEHERER (&
RIIHERIRL | IR 2FIEAREREER ). SERIER ~ VMFAIGND#ERVMSEBELEERE 7. S—1
REEE L, VMEBEETVDDRAEREEME _ FAYBE.

TFVMFIGNDZ [aiERE RVMSHEE |, HadhFr , VM EMRIZIMEEAL, Hi&NEIVMEBAH{ETIER
TEMERE , SR EIEIERERE,

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 BRCL3230BME 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 Fe0E At U ZE A B 6]
(TCU) , BRCL3230BMEXITFEEBFET/ZLEFREE, XMPIERFRAFETTEERIGN,

WrHF7eEEes | VMAIGNDZ B/ EE Tt E(VCHA)R , BREREEMENFIR. BTFOVEit
FEBINEMERE T A ERE MR , Bt ERTAIEINIEEHTOVRER , 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
BRCL3230BME 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.

RFEERER / Load Short-circuiting Condition

MRBVMEESTFREBARIPEE ( VSHORT ), FEFFEAT E#E1d /8 i ie U ZE IR & ( tSHORT ),
BRCL3230BMEG SGEMFHELLEE, 2 VMBEETREMAIFBE (VSHORT ) B, Flantaztkis
b, CEGEIRIBITS IR,

If voltage of VM pin is higher short circuiting protection voltage (VSHORT) and it continues for the
tSHORT or longer, the BRCL3230BME 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 Hajth7cFHINEE / OV Battery Charging Function
IWIHRERTXELEMEE OVAEhHITHEIE, HREEALLN  SBITRE _IRERGHEIMHIT
EE SEbREESTIMEMRNEE (VDL) i, FRIFICGENES TIPRE.

(I FELZTLERERRIEM  ARTHEEATE | XEHREEHIFEREN. E8aE BN |,
E%w)\ﬁﬁﬂ’];kH’JEE,meE SRE "M OVESithZeEE” AUTHEE B2 "ZEIEFIOVERthZEE" AYTHRE,
(2) "FeIFRIOVEFEEBINRE" tb "FEEILRGNIIEE" LERkES. EILER "SrFrEoVEEhsseE"
I)J ERVIC , TEREItEE ERRAIBHE R ESIZEE, Bt E T MEENEBE (VDL ) LAREY , Ageit

TSI,

(3)%1%&%— Rz FRIPEBEERT | IXPMERIEATREASIANIEFEIRT | LTS AR, WNRA=4XFIg |
HEVMEIEEZETGNDEE (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 7S FNS AR RSN/ Overcharge And Overdischarge Detection
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BSEE / Timing Chart
FEEB 812/ Charger Detection
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YMERTEl | Package Dimensions

a 0.25 Gauge Plane

L1

|
B
|

1 e

E
I
C
Unit: mm
Dimensions In Millimeters Dimensions In Millimeters
Symbkol - Symbkol ;
Y Min Max Y Min Ma.x
L 2.82 3.02 E1 0.85 1,05
B 1.50 1.70 [0} 0.35 0.30
[ 090 130 c 0.10 0.20
L1 2.60 3.00 b 0.35 0.55
E 1.80 2.00 F 0 0.13

SHT23-2
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ENEi5HBE / Marking Instructions

dBA :
3230B :
Note:
3230B:

*kkk.

http://www.fsbrec.com

3230B

*kk*k

ArrmBsS

PEFHSHEE | BEEFHSEN

Product Type.

Lot No. Code, code change with Lot No.

&

A

BLUE ROCKET ELECTRONICS
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EifEREM&E(FH) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

EATEF

. o
BLUE ROCKET ELECTRONICS

DATA SHEET

350
300 4550
E 250 j 5105 sec
o Pl
3 200 ——— 5
§ 150 | ——
a // \
g 100 e B0 ~ 90 sec
3 > n
-
50 | =
—
ﬂ | i i i i i i i
0 20 40 60 80 100 120 140 180 180 200 220 240 260 280
Time (sec)
iR Note:

1. FHGEREE 150 ~ 180°C , A[&) 60 ~ 90sec;

2. IE(EREE 245+5°C , AY|ai%4E/ 5+0.5sec;

3. IBEFFESANERE /S 2 ~ 10°C/sec.

MRt /

BE : 26015°C

1.Preheating:150~180°C, Time:60~90sec.

3. Cooling Speed: 2~10°C/sec.

Resistance to Soldering Heat Test Conditions

A8 : 1

01 sec.

B4 | Packaging SPEC.

HEE% /| REEL

Temp.:260+5°C

Time:10+1

2.Peak Temp.:245+5°C, Duration:5+0.5sec.

sec

Package Type Units E2E30& Dimension B&RY  (unit : mm3)
st Units/Reel [Reels/Inner Box|Units/Inner Boxhner Boxes/Outer BoUnits/Outer Box & s
HERR g . [ Py s Reel Inner Box& | Outer Box #&

SOT23-5/6 | 3,000 10 30,000 4 120,000 | 7 x8 |210x205%205|435%x225%420

fEFIREA / Notices

http://www.fsbrec.com
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