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#R | Descriptions

BRCL3130ZN PR 2R F/fER S BB HARIFNE S ERRFZE. BRCL3130ZN SiF
TRHAINER MOSFET |, SFEEAEREIQNEE ERFIRERTEE RS,

BRCL3130ZN EBEIFE/\I DFN1x1-4L f39% ,J‘:{@qu@%{ﬂFﬂE%Lér“ AT =(ERHEEIERE YR
FREEEEIhZAMN A, BRCL3130ZN BAIIFR , ©1K , I , RIREMERIEMAERERIFIIEE , FETIE
BITHFEAERR, ZOR MU AFIMmRT , 1 Eﬁﬁ%‘—tﬂ S 22 T e 1 B RO 1 ) ) FR EE EE AT (A
EHNEMMERF RIS,

The BRCL3130ZN series product is a high integration solution for lithium-lion/polymer battery
protection.BRCL3130ZN contains advanced power MOSFET, high-accuracy voltage detection circuits
and delay circuits.

BRCL31302N is put into an ultra-small DFN1 x 1-4L package and only one external component makes
it an ideal solution in limited space of battery pack. BRCL3130ZN 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.

$$ME /| Features

MIEREERLERN 100mQ RISEHAYINER MOSFET ;

HB/NFi%E DFN1x1-4L ;

ERRF ; SRR RF ; ESZ%EE,;.L{%F' TEFEIREEIRIRI ;

FeEEESIQ ; OV EEthFREBINRE | SEIRATENENRE , SEERECN ;

{KERSERITR IE%IVEEEI}%E 2. 5UA FHEBAR : <0.1uA;

IFTHEKRE | B

ToXFE e

Integrate advanced power MOSFET with Equivalent of 100mQ Rps(ony);

Ultra-small DFN1 X 1-4L package;

Over-temperature Protection; Overcharge Current Protection; Overdischarge Current Protection;
Load Short Circuiting Protection;

Charger detection function; OV battery charging function; delay times are generated
inside;High-accuracy voltage detection.

Low Current Consumption; Operation Mode: 2.5uA typ; Power-down Mode: <0.1uA typ ;
The Overdischarge is not self recovery and needs to be activated,;

HF Product.

OO0 & G000 0600%90900

& /| Applications
BRCSEE IR ; ERAYEIhE.
One-Cell lithium-ion battery pack; Lithium-Polymer battery pack.

BB FEZE / Typical Application
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SIB#HESY / Pinning

5 A EEF

BLUE ROCKET ELECTRONICS

DATA SHEET

VM NC
4,0 . L3
t 1% P2
VDD  GND
5| S 5 |F&FR 5 |fEhiRA
Pin Number Pin Name Pin Description
1 VDD Power Supply
2 GND Ground, connect the negative terminal of the battery to this pin.
3 NC No electrical connection
4 VM The negative terminal of the charger. The internal FET switch
connects this terminal to GND.

EPEXE / Marking

TOEPE15BE, See Marking Instructions.

thBR=%#1 |/ Absolute Maximum Ratings(Ta=25°C)

Z#/Parameter 5 /Symbol #UYE/Value EA{y]/Unit
Vpp input pin voltage VN -0.3to +6 \Y
Vu input pin voltage Vym -6 to +10 \Y
Maximum Junction Temperature T, 125 T
Operating Junction Temperature Topr -40 to +85 C
Storage Temperature Tstg -55 to +150 C
Package Thermal Resistance Reua 250 TIW
ESD ( HBM) ESD 2000 \Y
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H4EES%L |/ Electrical Characteristics( [RIESRIIEE , Ta=25°C)
S8/Parameter 7e Mk SRfETest | B/)ME | HEUE | SAME | B4
- /Symbol Condition /Min | /Typ | /Max | /Unit
Overcharge Detection Voltage Veu 425 | 430 | 4.35 V
Overcharge Release Voltage Ve 4.05 | 410 | 4.15 v
Overdischarge Detection Voltage VoL 2.70 | 2.80 | 2.90 v
Overdischarge Release Voltage Vor 290 | 3.00 | 3.10 v
Overcharge Current Detection lioce V4g=3.6V 1.2 A
Overdischarge Current Detection liov V4g=3.6V 1.2 A
Load Short-Circuiting Detection lsHorT V4q=3.6V 3*liov A
Current Consumption in Normal _ _
Operation IOPE Vdd—3.6V, VM—OV 2.5 4.0 HA
Current Consumption in power
Down P P lbon | Vaa=2V,Vy floating 0.1 | WA
Equivalent FET on Resistance Ros V4g=3.6V, lym=0.5A 100 mQ
Over Temperature Protection TsHp+ 140
E))\e/g;(;l'eemperature Recovery Ter. 115
Overcharge Current Detection _
Delay Time Tocc V4q=3.6V 5 10 18 ms
Overcharge Voltage Detection _ -
Delay Time Tcu V4q=3.6V~4.4V 150 | 200 350 ms
Overdischarge Voltage Detection
Delay Time ? J Tor | Va=3.6V~2.0V 30 | 50 | 100 | ms
Overdischarge Current Detection
Delay Time Tiov Vy4q=3.6V 7 12 20 ms
Load Short-Circuiting Detection _
Delay Time Tsorr | Vad=3.6V 200 | 350 500 us
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INGEIEE] / Functionl Block Diagram
VDD GND
\occ/ '{onv} -{ocv}
\ \ N/
\Y4 \¥4 V) osc
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i Fi \
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INREHEiR / Functional Description

BRCL3130ZNiixz=m thAIBEFIFE R , FHBEHEasaskas , (RIFET o iR ASEAE T
BE, IHEE , 78R, IHERUSEEERERMRR., RAEINEEIKREE, MOSFETERE |
ENFEEEEYF/9100mQ,

The BRCL3130ZN 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 100mQ typical.

IEET{EEX / Normal Operating mode

MRKBRNENEARERR  MHE—ET , REINESEEREERER. XFPERRAEEL
(= E

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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iIIZHIER / Overcharge Condition

FEEERMTHREEEF , BBEEEESTIFRQNEE (VCU ) FHFEA EARNS 78 FaNER
A8 ( TCU ) BRI , BRCL3130ZNIGRHRFFETLME LEFREE, XFMERFR A FEEE BN,
LATHFMER T | ISR EIEISHEER

(1) LB EERTIIFMREE (VCL), BRCL3130ZNHFHaHE , RZBIES TEER.

(2) ZEE— A TR , BRCL3130ZNF T mHE , BIRIEETFEL. BRINSEIWT : £k
REEHEERZZIRSHEENRBHFEZRE , VMEBERAF0.7V ( D ZIRENIERERE ),
BRCL3130ZN#GMEXMEESG BT REESETIRE] VCU , E T3k , SEEBEETIRIGNEE

(VCU ), BRCL3130ZNIZZIRERIEETIFER , (BERUREHBESTIFQNEE (VCU ), BIfE
REREEN  CREARRERIERETIEELN  HNEFERhBEFETIFENEE(VCU ), B,
feiE LR, IRVMBESTHERTIEREUBE , SRAASRERIERETIFER.
it SEMEREEBITEFRONEE (VCU ) FEEBEESEFEREIIFIGNEE (VCU ) LIT , B
FEINE— M USEITRNES: , RS AST(E , FRAFETEEREEFEN (VCU ) LIT, B2
fr Lt EENER , it F— A E3 , BRBESZESE | XIS RMSmiE.

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 BRCL31302ZN 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 BRCL3130ZN
turns the charging control FET on and returns to the normal condition.

(2) When a load is connected and discharging starts, the BRCL3130ZN 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 BRCL3130ZN 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 BRCL31302ZN 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 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 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 work. Detection of load shortcircuiting
works regardless of the battery voltage.
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iISHEBIEIER / Overdischarge Condition

FIEENFEEREY |, SREthREFFIHACIEE (VDL ) LU, F B R ERA RIS e B A UEERT
BE) ( TDL ) EkEEi< , BRCL3130ZNISHIMTEE AN A ERYERE | (FLEME., XFMERRFIRAITNEES
. LIRHIEBAIFETHRET | VMIEIZEVM SVDDZ [EIRVMDEEFE# A ZIE R |, RRTSE HHIE
EEEE R PERMARBREEIR (IPDN ), iIXFMERMFIRANRIRIER. EERFAARIRERS , VMFAIVDDZEH
RVMDEEEZESRE.

=it EEEEA TR ER TELLFEBEE | R VMIRREMETZeBMANEE (VCHA ) FHERD
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
BRCL31302N 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 BRCL3130ZN , 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.

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.

TSR / Overcurrent Condition

EETEEXT , SEERSFTHETIRENE (VMEESFTRETIERGNEE ) FEFER
[ENAZIIT AR A UFER AT [E], BRCL3130ZNKHIAREEFET |, {FLEREE, XFPIERMRATHERER (€
R AN EAGER R ). ISAEERIER N VMAIGNDIERVMSEERGRER T, J— ML |
VMEE[E%FVDDF AT EFEE FAIBE,

HFVMFIGNDZEiERE RVMSHEE |, i , VMEBBERRIZIMBERA, SENEIVMBH{ETER
WNERE |, SREREILERRE.

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 BRCL31302N 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
(VIOV), the IC returns to the normal condition.
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SEZRBEREIEN / Abnormal Charge Current Detection

IEE7ER , ARVMEBEERNSERFTEANERELL L (Loce ), HERHEATEEISIE 7B A MZER
AJiE) , BRCL3130ZNKEi7eEBFET/Z1EFEER, L*¢f§7ﬂ?ﬁ%ﬁ%%@uw*¢:ﬂ

WiFF7eEEas , VMFIGNDZ (BB EET 7 astalee [ E(VCHART , REFBEREFR, BTV
RENEENSTRETAERERAEGN , BB FERRAEIPIEEHITOVRER , BETEERN
BARIE.

If the VM pin voltage drops below the Overcharge Current Detection during charging under the normal
condition and it continues for the overcharge detection delay time or longer, the BRCL31302ZN 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.

REIEIRER / Load Short-circuiting Condition

MNRVMEEES TREEMRIFEE ( VSHORT ), FERFEET EEID 8 G NFEIRRTE ( tSHORT ),
BRCL3130ZNE SREMFHFLERMEE, = VMERETREHRIFESE ( VSHORT ) B, FIaNRasikizhk |
REFTIRBIASHEIR,

If voltage of VM pin is higher short circuiting protection voltage (VSHORT) and it continues for the
tSHORT or longer, the BRCL3130ZN 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 EBith7EEBINEE / OV Battery Charging Function

LtI:IjJ ERTWNELBMER] OVAYRHTHERE. SRERE L , BTN _IRERGHEItH TR
, S ESTIIMEMNEE (VDL) B, {%FICL&)\E%IVE%W

,I (DS EREREAIREIME | AIITHBIRTER | IXERERBAYIERERN. BIFRRIBHR

HIARTWSCRYRE R R R "/eiFR OVEShFEE” EI’JI)Jab , R "FEIEMOVERjthzEEE" AITHEE.

(2) "s¥FEOVERFREETINEE" L "FREEImACNINEE" e kER. FEILER "SIrE0VEEitzE”

THEERVIC , BB ERRARHES R HIFTEE ., BRI E ( VDL ) LUNEY , AgE#H

TFREBIEFRIRSHICI,

(3) BB —IRE L RIFBIEE | XN BEAEASHANESER | WWRTEME. MNR~EXFINS |,

EVMERIBEZETGNDEE (& VM '5GND%EE5‘IE EREFRERR ), M LAAIES .

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 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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YMERIE | Package Dimensions

DENIX1-4L-A Unitimm

L2 C

I
| Dimensions In
. P) |:| Millimeterer
Symbol | MIN | TYP | MAX
_ _E|_ m A 095 | 1.00 | 105
B 0.95 | 1.00 | 1.05
N
N " 0 C 0.34 | 0.37 | 0.40
- L 017 | 0.22 | 0.27
| M L]. 0.15 - -
L2 - 065 | -
L4 - 0.10 -
L6 0.20 | 0.25 | 0.30
i A | K 0.00 | 0.02 | 0.05
- | o | 043|048 053
—
EL b 0.43 | 0.48 | 0.53
TN

Rev.00 201910
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ENEiBE / Marking Instructions

15288 :
3130 :
Note:
3130:

*kkk.
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EiRFEEMZE(FER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350
%o 25I5C
8 250 —»| |«—5+£0.5 sec
5 /_\
S 200 \
+
S 150
“é 100 B 60790 sec _ \
(5] <« P
-

50

0 1 1 1 1 1 1 1 1 1 1 1 1 1

0 20 40 60 8 100 120 140 160 180 200 220 240 260 280
Time (sec)
WihA - Note:

1. FRPGEEE 150 ~ 180°C , Ai8) 60 ~ 90sec;
2. IEERE 245+5°C , BtEiE4ey 5+0.5sec;
3. IREHIFRISENIERE S 2 ~ 10°C/sec.

TSRS /

SR 260+5°C A8l : 10+1 sec.

M | Packaging SPEC.
H8E% | REEL

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

Temp.:260+5°C

Time:10+1 sec

. [ . . . . 3

Package Type Units G158 Dimension %R (unit : mm?)
st Units/Reel |Reels/Inner Box|Units/Inner Box[Inner Boxes/Outer BoxUnits/Outer Box - s
ESETioa . . Iy Py g Reel | InnerBox& | Outer Box#&

DFN1x1-4L/6L | 10,000 10 100,000 4 400,000 | 7” x8 |210x205x205(445x230x435

fEFiE |/ Notices

http://www.fsbrec.com
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