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}#i® | Descriptions

BRCL3140ZN =R 2R TEE /R A BBt B IRIPIS S ERIRS 2. BRCL3140ZN B1F
TEHAIINER MOSFET |, SFEEREEEINEEIRFNZERTEEES, BRCL3140ZN EA3FE/J\HY DFN1x1-4L
RE%R X ESZAIFEEESNATZEREEIERE /T e EithHN A, BRCL3140ZN BAiY7 ,
T, T, EIREATENEEATRERRIFIIEE | FETERIHEIFEMR , BEETE CTL RIERINR
BIEE.

The BRCL3140ZN series product is a high integration solution for lithium-lion/polymer battery
protection.BRCL3140ZN contains advanced power MOSFET, high-accuracy voltage detection circuits
and delay circuits.BRCL31402N is put into an ultra-small DFN1x1-4L package and only one external
component makes it an ideal solution in limited space of battery pack. BRCL3140ZN 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. It also has CTL shipping mode setting function.

$54F | Features

ERERAERY 52mQ RIFEHAIIHER MOSFET ;

3<fF CTL ARiEtEat

HB/NFI%E DFN1x1-4L ;

SERIP  SREBERAR  SREBEERARF , ERaEERRF
FERERRIGN , OV EEthFeFEINEE | SEIRRJIEAERNRE , SRERER ;
RERSER , IEE TR : 2.2uA |, SAIEBIR : <10nA;

WA EREINEE ;

o= .

Integrate advanced power MOSFET with Equivalent of 52mQ Rpson);

Support CTL shipping mode;

Ultra-small DFN1 X 1-4L package;

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

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

Low Current Consumption.Operation Mode: 2.2uA typ; Power-down Mode: <10nA typ ;
Over discharge non self recovery function;

Halogen-free Product.

OO0 & V0000060090090

Fi& |/ Applications
FEIER LTINS

Portable wireless wearable device

BIBURFRERERE / Typical Application
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VM CTL
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<'EPAD
O
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VDD GND
5|iRS 5 |REpRFR 5 |BE e
Pin Number Pin Name Pin Description
1 VDD 2NELETUN
2 GND BTtk
3 CTL FEiCECIRER , BAFCTLHE , S=SsEEREEIVMESATLL
4 VM FeFEEREE T ERIGR |, B ERRIF K EIEREEIGND
EPAD NC ToEEASME | SCRRR AR SGND(BAT-)iER: | HEmaUAaE

EN=F3 / Marking

TEPE5BE,  See Marking Instructions.

RBE2=%L |/ Absolute Maximum Ratings(Ta=25°C)

S #f/Parameter fFE/Symbol #{&E/Value BA{7/Unit
VDD input pin voltage Vin -0.3 to +6 V
VM input pin voltage Vum -6 to +9 Y
CTL input pin voltage Vet -6 to +6 V
Maximum Junction Temperature T, 150 T
Operating Junction Temperature Topr -40 to +85 C
Storage Temperature Tetg -55 to +150 C
Package Thermal Resistance Reja 250 TW
ESD (HBM) ESD 6000 \Y,
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H4EESE] /| Electrical Characteristics( [&IHSBIIEE , Ta=25°C)

/S | UilKMTest | H/IME | BEYE | &AE | BfU

2#/Parameter i , .
/Symbol Condition /Min /Typ /Max | /Unit
Overcharge Detection Voltage Veu 4.250 4.275 | 4.300 \Y
Overcharge Release Voltage VeL 4.025 4.075 | 4.125 \
Overdischarge Detection Voltage Vo 2.70 2.80 2.90 v
Overdischarge Release Voltage Vor 2.90 3.00 3.10 v
Overcharge Current Detection lioce V4a=3.6V 0.21 0.33 0.45 A
Overdischarge Current Detection liov V4a=3.6V 0.22 0.35 0.47 A
Load Short-Circuiting Detection IsHORT | Vg44=3.6V 0.80 1.15 2 A
Current Consumption in Normal V4q=3.6V
Operation lore V=0V 2.2 4.0 WA
Current Consumption in power Vdd=2Vv 10 nA
Down lPON VM floating
V4q=3.6V
Equivalent FET on Resistance Ros |V::=0_1A 52 70 mQ
Over Temperature Protection TsHp+ 135
S\G/Z;G'I;emperature Recovery Terp. 105
Overcharge Current Detection _
Delay Time Toce V4q=3.6V 4.5 8 11.5 ms
Overcharge Voltage Detection _ 5
Delay Time Teu V4q=3.6V~4.4V 75 125 175 ms
Overdischarge Voltage Detection
Delay Time ToL Vgq=3.6V~2.0V 115 190 265 ms
Overdischarge Current Detection
Delay Time g Tov | Vy=3.6V 45 8 15 | ms
Load Short-Circuiting Detection _
Delay Time Tsorr | Vaa=3.6V 100 200 us
CTL high level voltage Vern 1.5 5 \Y,
CTL low level voltage Vel 0.3 \
CTL pull-down resistance RerL 20 35 55 kQ
Shipping mode detection delay
time Ter 300 ms
. Vdd=2V

Resistance between VM and VDD | R .- V=0V 150 350 500 kQ

Vdd=3.6V

Resistance between VM and GND Rws | V=05V

10 25 40 kQ
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IJREEE] / Functionl Block Diagram
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IhEEHEIR / Functional Description

BRCL3140ZNi5=eE thARE [EFOREIR , FHBIT 7o agak sk , (RIFE D I REEEEASE SR
BE , IHEE , ISRER  IHERUNIEIREERMIRIN. RFEMNEEBIKER, MOSFETERE |
EEEFE AN E952mQ,

The BRCL3140ZN 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 Rpg(on is as low as 52mQ typical.

¢ EETEEN

MRKBENENHIREBR  GIHE—EFIT , RENESEEEERER. XFMERMRAEELT
(= E

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

¢ IFEAEER

HEEEFMTHNRBERES , BEtEESTIFRQNEE ( VCU ) FHFEEN AR SR EGNTER
AfiE) ( TCU ) 8B , BRCL3140ZNGKUTFETLUME LT, IXFPERFR I FTRBEER.
LATRRFMIER T |, ISR E RS

(1) L5t F R TS 7/EREE (VCL ), BRCL3140ZNFIFFHHE |, MBIERETIEEL.

(2) BEE—NREFHITHE , BRCL3140ZN$THHaEE |, ERIEETIEERN. MBERIENT : #E
REEHNEERZZIRIHHENABFEZRE , VMEBEFRI0.7V (B ZIRENIERERE ),
BRCL3140ZN#GUENXANEIESG , I EBEEETIRE] VCU | T3k, SEithBEETF I saleBE
(VCU ), BRCL3140ZNZZIWKSENERE THE( , (BRUIREBESTIIFIEGNEBE (VCU ), BME
RBEEEN  CRTEARRERIERE TSN  HREFEEhBEE T I FaNEE(VCU ), B,
ez SRR |, NRVMEBESETERTEERGNEE , S ATRIRERERE TSR,

T - BB FONEE (VCU ) FEEMBEREEFERISFaNEE (VCU ) LT, B
FEIIE— T LUSEERNER, , SREARTIE , FRAFRIbEEREIFEN (VCU ) AT, B2k
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IhEEHEIR / Functional Description

frLeBitt @B MR , SEitEE F— 1 E5 , BIERBRERVAIEE | XML RMaE.

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 BRCL31402N 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 BRCL3140ZN
turns the charging control FET on and returns to the normal condition.

(2) When a load is connected and discharging starts, the BRCL3140ZN 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 BRCL3140ZN 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 BRCL31402ZN 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.
¢ IMBEER
HFIEEREEEES , SEREERFRIEBAENEE (VDL ) LUT, A ESERYEA T AR EE A RERS
BE) ( TDL ) B , BRCL3140ZNISIHTEE AN AEAUIERS | (FLEHEE. XMMERFRAEEERS
. LEEIRERRIFETH RN , VMIBIZAEBVM SVDDZ [ERIRVMDEEFEHHIZIEE , FRd T HAE
EEEE R APEEIAIREER (IPDN ), XFIERBARRIRIER, EIRFIRIRER+ , VMFIVDDZ[EH
RVMDHHIER.

Fit  FERE T R B T EFREEER | INRVMiREREMET FeEMNERE ( VCHA ) FFEE TS
[EIRENIHRRRERIE ( VDR ) 88 | ISHUEAERR.

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

BRCL3140ZN 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 BRCL3140ZN , 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
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INEEHHR / Functional Description

discharging control FET is turned on) as usual, provided that the battery voltage reaches the
overdischarge release voltage (VDR) or higher.

¢ IR

EETFEINT , SMEERFTHETRENE (VMEESFTHETIRMONEE ) FERFERS
[ERAZINS FER A UZERAT 8], BRCL3140ZNKHTHMEEFET |, {ZLERER, XMERIRAIHERER (8
RIS RN EAEEEETR ). IMERIER T, VMAIGNDIERVMSHEIRSREE T, H— M adiEkEL |
VMEE[EETF VDDA TuE B E EAYEE,

BRFVMFIGNDZEZER: RVMSEEIE , HGEMhiF , VMBS EHRAZIEA, StailEIVMEBAMR TR
GEE , SREIFIERRE,

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 BRCL31402ZN 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.

¢ REFTHERS

IEEFEA , RVMEEFRISERFTEQNERELL L (Tocc ), F BRI EBISE 7oAt NFERT
BHE) , BRCL3140ZNKHFeFBFETIZLEFRRE, XFME AR IR E e Rt

WrFF7eEEes  VMAIGNDZ B/ EE Tl E(VCHA)R , BREREEMENFR. BTFOVEit
FREBINEM RS T A ERE ARG , Bt ERRAIEINIEEHTOVRER , REFEERN
BATLE,

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 BRCL31402ZN 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.

¢ REIERIER

NRVME 5T REFRIFEE ( VSHORT ), F B4R (A1 78 B A ZE IR AT B ( tSHORT ),
BRCL3140ZNE SaEiHELEMEE, & VMEEE(ETFEEE{RIFESE ( VSHORT ) B |, FINGAEARFEER |
RBFTERESHRIR.

If voltage of VM pin is higher short circuiting protection voltage (VSHORT) and it continues for the
tSHORT or longer, the BRCL3140ZN 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.

¢ OVEjth7sEaIIEE

IR T ELEMERIOVAREHTHERE. SEsE I , BTN IRERGHEIH T
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IhEEHEIR / Functional Description

EE SEbREESTIMEMNEE (VDL) i, FRIFICGENES TIPRE.

(I FELTLERERRIE  ARHEEATE | XEHREEIHIFEREN. E8aE BN |,
E%w)\ﬁﬁﬂ’];kﬂﬁ%&% SR "7 OVESithZeeE” AUTHEE B2 "ZEIEFIOVERthZEE" AYTHRE,
(2) "SeVFRIOVERFREBTINRE" tb "FREEILRMGNIIRE" R ES. EILER "SIFRoVEEhFEE"
THRERIIC , 7ERE it ERRAIHMR SRS 7T, Bt E T MERNEE (VDL ) LATREY , e
TR RIS ATIE,
(3) HEEHE—IREE LIRIPEBIRAT | IX MRS REARHNIEREL | AT TEREE. MNRFEXMISR |,
EVMERIEEZTGNDEE (1 BVMSGNDISIRELEZEF RS ), MaJLUHANIEEER,
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.
¢ CTLERERNIRE
EETHEET , CTLESSHEREVM, JECTLUHIII— N SEFEE |, FESSE aA R MmEtEz e
ZERS ( TCTL ) BREEIK , BRCL3LA0ZNHNAEIRT, | YIRRERIBANGAERIERE , (FIEHEE, SishpEERY
FET#:XHT , VMIBISRERVMESVDDZ EIRIRVMDEEfE#HIZIEREF |, RS R RV RSFENAR
EEift( IPDN ), #2 E7REEER  (ISRVMIREEERTREMNEE , F EEibEEARITHRFEE( VDL)
BEE , AEERR.
In normal working mode, CTL is suspended or connected to VM. When a high-level voltage is
applied to the CTL pin and the duration reaches the shipping mode detection delay (TCTL) or
longer, BRCL3140ZN enters the shipping mode, cuts off the connection between the battery
and the load and stops discharging. When the FET controlling the discharge is turned off, the
VM is pulled to the high level through the rvmd resistance between the internal VM and VDD,
and the power consumption current of the chip will drop to the sleep current (IPDN). Connect
the charger. If the VM terminal voltage is lower than the charging detection voltage and the
battery voltage reaches the over discharge protection voltage (VDL) or higher, the shipping

mode is released.
P+

ol
P Input | mcu
1000hm s 1000hm p-
— W\ VDD VM —— %TVDD W °
B Fopanl Bat | * gauF
o K1 [ =
|GND CTL 5o GND CTL
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INEEiA / Functional Description

NREFEAMEEL |, ATLUBE —MFXREEMCUBA— N ESRIRHEAN, FEAEIFTCIL , RE
BRCL3L40ZNHNRREET, , HEAARERILAS | FRERRVINTS0nA, NFTEHRE | RBRAEIRT | i
NIEFEE.

If you want to use shipping mode, you can enter it through a switch or MCU input a high level.
The duration is greater than TCTL, and then BRCL3140ZN enters the shipping mode. After
entering the shipping mode, the standby current is less than 50nA. Connect the charger, release
the shipping mode and enter the normal mode.

BIFEE / Timing Chart
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YMERE | Package Dimensions
DFNIX1-4L-A Unitimm

L2 C

|
U/ | \u Dimensions In
5 6 D Millimeterer
\ Symbol | MIN | TYP | MAX
_ _E|._ m A 095 | 1.00 | 1.05
B 095 | 1.00 | 1.05
¥ " 0 c [ 034 ] 037|040
/—‘ - L 017 | 0.22 | 0.27
| l—'-.l L1 0.15 - -
L2 - 065 | -
L4 - 010 | -
L6 0.20 | 0.25 | 0.30
i A | K 0.00 | 0.02 | 0.05
- | o | 043|048 |053
- E‘] b 0.43 | 0.48 | 0.53
]
|

Rev.00 201910
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EPESiEE / Marking Instructions

3140

*kkok
o

IFERE

15288 :
3140 :
Note:
3140:

*kkk.
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EifEREM&E () /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350
300 245E5C
6 250 —»| |«—5£0.5 sec
\q.; /_\
-+
g 150 \
% 100 . 60 90 sec .
-
50
0 1 1 1 1 1 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Time (sec)
bR Note:
1. FFEGEE 150 ~ 180°C , AJ[&] 60 ~ 90sec; 1.Preheating:150~180°C, Time:60~90sec.
2. IBERE 245+5°C , A[EjF4E/9 5+0.5s€c; 2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. [BEHEIFESENERE S 2 ~ 10°C/sec. 3. Cooling Speed: 2~10°C/sec.

eSS4 / Resistance to Soldering Heat Test Conditions

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

Mg /| Packaging SPEC.
EE2E%E /| REEL

Package Type Units G250 E Dimension &%#RY (unit : mm3)
T Units/Reel |Reels/Inner Box|Units/Inner Box[Inner Boxes/Outer BoxlUnits/Outer Box o e
HERR iy s/ Iy i - Reel | InnerBox& | Outer Box &

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

{EMAREE / Notices
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