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R | Descriptions
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FEEFEIthAN . BRCL3130ME-A BAEI%R , 01 , IR | MREMERYREIIFEERIFTE , F7ET
TERITHABARER. SR AU SFMmiRLT ’@Eﬁﬁ:—t}] SRR EER S Y SRR R KA A

HEBRSIMEE RN BRE.

The BRCL3130ME-A series product is a high integration solution for lithium-lion/polymer battery
protection.BRCL3130ME-A contains advanced power MOSFET, high-accuracy voltage detection
circuits and delay circuits.

BRCL3130ME-A is put into an ultra-small SOT23-5 package and only one external component makes it
an ideal solution in limited space of battery pack. BRCL3130ME-A has all the protection functions
required in the battery application including overcharging, overdischarging, overcurrent and load short
circuiting protection etc. The accurate overcharging detection voltage ensures safe and full utilization
charging.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.

Y$E | Features

HEREERLEN 50mQ BYFTIHAITIEE MOSFET ;

FB/NETEE SOT23-5 ;

RGP ; SFREBRERER ; 2 Emeu{%?F' SREREER |, GRS R
FEERESHEN ; OV EBjthZEFRINGE | Ejllﬂlj\]ﬁBIXIE , rEEBEEN ;
SR : ERETIERR - 2-8UA FHLERIR : 1.5uA; &S ROHS fNFihtnE.
p =T

Integrate advanced power MOSFET with Equivalent of 50mQ Rops(on;

Ultra-small SOT23-5 package;
Over-temperature Protection; Overcharge Current Protection; Two-step Overcurrent Detection:
Overdischarge Current; Load Short Circuiting.
Charger detection function; OV battery charging function; delay times are generated
inside;High-accuracy voltage detection.
¢ Low Current Consumption; Operation Mode: 2.8pA typ; Power-down Mode: 1.5pA typ ;
RoHS Compliant and Lead (Pb) Free.
¢ HF Product.
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& /| Applications
BRCSEE IR ; ERAYEIhE.
One-Cell lithium-ion battery pack; Lithium-Polymer battery pack.
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BBV FRERZE / Typical Application
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(1SR ITFENEEII I REATRZHIR AR,

Q)AFmEBPFEFAIFIIEE | BAEEE T MR AREASZFREES,

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

4 5
NC[]1 5 [vMm
GND[] 2
3 0 vob[]3 4 [dwm
1
5w S 5 |BPEFR 5 |k Be
Pin Number Pin Name Pin Description
1 NC No electrical connection
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

N connects this terminal to GND.

ENE={XE3 / Marking

TENERAE, See Marking Instructions.
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tRBR=%#1 |/ Absolute Maximum Ratings(Ta=25°C)
S#/Parameter 55 /Symbol #UYE/Value EA{y]/Unit
Vob input pin voltage VIN -0.3t0 +6.0 V
Vwm input pin voltage Vvm -6.0 to +10 V
Power Dissipation Po 400 mwW
Maximum Junction Temperature Ty 125 T
Lead Temperature TL 300 C
Operating Junction Temperature Topr -40 to +85 C
Storage Temperature Tstg -55 to +150 C
. Reua 250 TIW
Package Thermal Resistance -
ReJc 130 C/W
ESD ESD 2000 \Y
HI4EES#L |/ Electrical Characteristics( [RIESRIIEE , Ta=25°C)
" yas= Mt sz = s & Vi
S%/Parameter s ,xﬂlfcﬂ_fF_/Test Eﬁd_\ﬁ HANE RXE $f¥
/Symbol Condition /Min | /Typ | /Max | /Unit
Overcharge Detection Voltage Vcu 425 | 430 | 4.35 \%
Overcharge Release Voltage Veu 4.05 | 410 | 4.15 v
Overdischarge Detection Voltage VoL 230 | 240 | 2.50 v
Overdischarge Release Voltage VbR 290 | 3.00 | 3.10 v
Charger Detection Voltage VcHa -0.12 v
Overdischarge Current1 Detection liov1 Vda=3.5V 3.0 A
Load Short-Circuiting Detection IsHoRT | V/gq=3.5V 12 A
Current Consumption in Normal _ _
Operation lope Vaa=3.5V, Vm=0V 2.80 MA
Current Consumption in power
Down P P lpon | Vae=2V,Vwu floating 150 | 6.0 | WA
Equivalent FET on Resistance Ros Vae=3.6V, Iww=1A 50 mQ
Over Temperature Protection TsHp+ 120
g\e/gﬁt;l'eemperature Recovery Terp. 100
Overcha_lrge Voltage Detection Teu Voo=3.6V~4.4V 128 ms
Delay Time
Overdischarge Voltage Detection 32
Delay Time Tou Vop=3.6V~2.0V ms
Overdischarge Current1 Detection
Delay Time Tiovi | Vpp=3.6V 8.0 ms
Load Short-Circuiting Detection _
Delay Time Tshort | VDD=3.6V 32 uS
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INGEIEE] / Functionl Block Diagram
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INREHEIR / Functional Description

BRCL3130ME-Alzi=r bR EFEET , FHBISMi sk  (RIFRE T REEENARE T
REE , EEE , SRER  IHERUREEREERMRR. REINEREESE. MOSFETERE |
EUFEE BEYEH50mQ,

The BRCL3130ME-A 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 Ros(on) is as low as 50mQ typical.

IEET{EEX / Normal Operating mode

MRKBHENVENEARERR  MHE—ET , REINESEEREERER. XIPERRAEEL
(= EW

If no exception condition is detected, charging and discharging can be carried out freely. This condition
is called the normal operating mode.
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i37EH@iER / Overcharge Condition

FEEEFMHTHNFREEEF , AEEEESTEFRQNEE (VCU ) FHEFENERRNS FeREaNFER
A8 ( TCU ) akE 1< , BRCL3130ME-AEKETFETLUELLFEER, XFMERFR S FEBEER.
LATRMERT | S EESHRRE

(1) HEMEBEEERTFIFH#HMRE/E (VCL ), BRCL3130ME-AfJFHIHE , RIZEIEFRE T{EER.

(2) ZEE—MAEHTEE , BRCL313OME-AfTHHAHE | ERIER TS, BRIEIIT :
EoEEREERZZIREmEENRESRFE—RE , VMEEFRTN0.7V ( BIZIRERIIERER ),
BRCL3130ME-AtGNEIX MBS | B3 ERETIRE] VCU |, #T5%k , JEitEEET I
BE/E( VCU ), BRCL3130ME-AZZIRERIEE TIHEL  (BE2NREHBESTIFRCNEBE(VCU ),
BMEREEEEN  ChEARRSIIERE TR | WRESFREMEERTEFRENEE (VCU ),
5o, EEE L GERERRT , IRVMEEEFTHERTEERUGUEE , S RASREREETIFER.,
it - SR FREEEIERIGNEE (VCU ) FEEMEEERFEREIIFIGNEE (VCU ) LIT , B
{@JDJ:—/\_JL,{T;%SHIU’.%E’E%Z I R2EBASTIAE | BRAFE B EREE 7848 ( VCU ) LU,
BRLFr FEMEERERY , S F— 1 E3 , BittiBERIEEGE | XIS RIFIER2HMas)
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 BRCL3130ME-A 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
BRCL3130ME-A turns the charging control FET on and returns to the normal condition.

(2) When aload is connected and discharging starts, the BRCL3130ME-A 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. The BRCL3130ME-A 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 BRCL3130ME-A 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.
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iISHEBIEISR / Overdischarge Condition

FIEEREBIERES , S EEREBUGNEE (VDL ) AR FERFE H—_I'IE—',IL_ i H E ER A TR A
BE) ( TDL ) 8¢&E1< , BRCL3130ME-ABIIHTER AN ANERE | (FLEMEE., XFMERMIRISIEEE
B, SHEHRERAIFETHCHT | VMLQV\]“BVM 5VDDZ[ERIRVMDEEBHHEIFEF , R SR
FEEEEE R PERMABREER (IPDN ) , iIXFRERMFRARIRIER. EERFAARIRERS , VMFAIVDDZE
FHRVM D%Bﬂum S REREE FHBVMEEETFREBENEE ( VCHA ) B RIS, X
BSAREEFETRAARHIATRY. SEEEEASEITRHCNEE(VDLEES ( W&iE ), BRCL3130ME-A
FIFF FETHAIEEL{FE,

it EEEATE R ER TELFEBEE | R VMIRREMETZeBMANEE (VCHA ) FER
FEAZIS IR EE (VDR ) BES , THIBERHR.

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
BRCL3130ME-A 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 BRCL3130ME-A , 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
BRCL3130ME-A 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.

iTHERRIER / Overcurrent Condition

EETHFEELT  SHEERFTHESTRENE (VMEESFTEETIRERGNEE ) FERHEHES
[ENAEE AEE SR UEEIRATIE], BRCL3130ME-AKKTHZFEFET (= LERER, IXFMERAR IS RIS R( a8
EIRERL  ITERFIREIDIRER )\ IHERER N VMFIGNDIFRVMSEELSERE T, H—1
ThEEZE L , VMEBESTVDDREZEEEE EABE.

BRFVMFIGNDZ[ElZER: RVMSEEIR , HGEiF , VMEEHRAZIEEA, StGNEIVMEB AR TR
TEMEBE , SR EEZEIERRKE.

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 BRCL3130ME-A 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.
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SEZRBERIEN / Abnormal Charge Current Detection

IEEFEE , NRVMEBEREFZEGNEELIT(VCHA) | F B R 788 ATt U ZE A B &)
(TCU) , BRCL3130ME-AXKZEFEFETZIEFRHE., J‘Zﬂl%ﬁﬁﬁﬂ%ﬁ%%%mhah

WrH7eEEes , VMAIGNDZ [@RBESTRESGNEE(VCHAR , BEEEREN#EIR. BTFOVEt:
REINEENSTRETAERERAEGN , BB FERRAEIPIEEHITOVRER , BETHEERN
BARIE.

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
BRCL3130ME-A 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.

REIEIRIER / Load Short-circuiting Condition

MBVMEBES FEEERIFEE ( VSHORT ), HEFLEAT B BT 5 B NFEIRATE ( tSHORT ),
BRCL3130ME-ASHEMiFHEILNE, & VMEERTREIRRIFEE ( VSHORT ) BY |, flaNfaz#w i
b, REEIRBIISHRER,

If voltage of VM pin is higher short circuiting protection voltage (VSHORT) and it continues for the
tSHORT or longer, the BRCL3130ME-A 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.

OV E8ith7EEBINGE / OV Battery Charging Function

INEER TN ELBMEE] OVAYEHITHERE. SRERE LR SBITRE _IRERGHEEHTF

B, BREABESTIIMEMNEE (VDL ) B, RIFICHANIES TIFRE,

T (WREST2EMEFERIER , ARFsERRE | IXSHEEPAERERN. 590N |,

FIARMWIRIREEERE "fo1FA OVERhREE" IIhEE AR "HIEMOVERthFseEE" AITHEE,

(2) "F¥FROVEFRERINRE" tL "FREEEmACNINRE" MEhkER. FEEH "rrEoVeEitzE”

IJJ ERVIC , TERBItRBE EQ{EEE’JED‘{I%AE%H?EEE PR R E AR E ( VDL ) LATREY , Agert
TR FRIRSAIE,

(S)éiEE,ﬂ_ﬂ,%— Rz ERIPEBERAT | XM BT REASHANIEERT | WA TOARER, WR~EXFs |,

FEVMEHIEBESTGNDEE (1EVM5SGN D%EE%:JZ EHE7EEER ) BATLAEANIERRR,

This function enables the charging of a connected battery whose voltage is OV 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 OV 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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BFEE / Timing Chart

B 7S B ELE M/ Overcharge And Overdischarge Detection
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iIZHLER 72/ Overdischarge Current Detection
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L
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http://www.fsbrec.com 8/12



EATEEF
B RC L31 30 M E 'A ;gmg(g ELECTRONICS
Rev.A Nov.-2022 DATA SHEET

BFEE / Timing Chart

FCHEE1&/Charger Detection

'y
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S E7ZBAHEIN/Abnormal Charge Detection

A

Vcou
veuVHC
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OFF
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ON
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Voo
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Notes: (1) Normal condition (2) Overcharge voltage condition (3) Overdischarge voltage condition (4)
Overcurrent condition
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YMERIE | Package Dimensions

a 0.25 Gauge Plane

L1
B
|

£1 e e

E
I
C
Unit: mm
Dimensions In Millimeters Dimensions In Millimeters
Symbol - Symbkol ,
Y Min Max Y Min Ma.x
L 2.82 3.02 F1 0.85 1,05
B 1.50 .70 o} 0.35 0.30
C 0.90 1.30 G 0.10 0.20
1 2.60 3.00 b 0.35 0.55
E 1.80 2.00 F 0 013

SUTE3-2
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ENEiRBE / Marking Instructions

3130
A****

1iAR

3130: HrEmEs

AR NEFHSHEL | BEEFHS T,
Note:

3130: Product Type.

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

350
%o 25E5C
8 250 —»| |«4—5X0.5 sec
> /_\
L 200 N
e}
g 150 \
g. 100 _ 60 90 sec |
0 al Ll
'—

50

0 L 1 1 1 1 1 1 L 1 1 1 1 1

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Time (sec)
iR Note:

1. FRPGEEE 150 ~ 180°C , Aj8E) 60 ~ 90sec;
2. IEERE 245+5°C , BtE)EEe 5+0.5sec;
3. IREHIFRISENIERE S 2 ~ 10°C/sec.

TSRS /

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

IRE : 260+5°C A& : 10+1 sec. Temp.:260+5°C Time:10+1 sec

M | Packaging SPEC.
H8E% | REEL

Package Type Units BEE8E Dimension BZERS  (unit : mm3)
st Units/Reel |Reels/Inner Box|Units/Inner Boxpner Boxes/Outer BoUnits/Outer Box N e
HER . . [y Py g Reel Inner Box& | Outer Box f8

SOT23-5/6 | 3,000 10 30,000 4 120,000 | 7° x8 [210x205x205|435x225x420

fEFiE /| Notices

http://www.fsbrec.com
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