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}§i® |/ Descriptions

BRCL3130ZD R afH iR F/ER e mE B ARIFNESSEKERRTZE. BRCL3130ZD BiF
T STIRITNEE MOSFET |, SfEERYREE ENEE BFIZERTER R,

BRCL3130ZD EH3FE /)i DFN1x1-4L AYsi% Jzﬁ SizsR A FEEE N AT EREEIFE/NIT
FEEEAAN A, BRCL3130ZD BEEET , 8 , it , MEERENEIMFIFRERIFII8E , BT/
BITHAEERR. ZERMURFIMmRT , BiE& E‘%ﬂz—tﬂ R T R S )R] TSR FE AR AT A
EERIRAME BT I A S .

The BRCL3130ZD series product is a high integration solution for lithium-lion/polymer battery
protection.BRCL3130ZD contains advanced power MOSFET, high-accuracy voltage detection circuits
and delay circuits.

BRCL3130ZD 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. BRCL3130ZD 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.

$54E |/ Features

AIEBEERLERN 60mQ AYFTIHAYINE MOSFET ;

HB/NEI%E DFN1x1-4L ;

Lum{%fr)j T;EEE,EEIUM%EFP 2 EXL/}M%TF' LB&ZEE:EE:I}IL ' ﬁﬁ%ﬁﬁgﬁlﬁ '
FEEEESH ; OV EjthZsEEINgE , FERAYEIAENSE , SfEERERT ;
EBSSERIA - IEE TR : 2.8uA ; ISR : 1.5uA; &S ROHS f0ELihtn
ToEF .

Integrate advanced power MOSFET with Equivalent of 60mQ Rps(on);

Ultra-small DFN1 X 1-4L 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: 2.8uA typ; Power-down Mode: 1.5uA typ ;
RoHS Compliant and Lead (Pb) Free.
€ HF Product.

L 2K 2R 2K 2% 2K 2K 2% 2R 2

L 4

Fi& /| Applications

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

©100Q
O A A 1_voo |1
CHARGER+ BAT+ —L
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[enD | 3
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(LS RGBT RTAZ IR A,
QAT REBMFEAIFINEE , (BB M ARAZFHEE

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.

SIEIHES) / Pinning
—— —.
Yok I /\ | vm
( EPAD
AT
- 7
GND ) | GND
5|fwS 5 |BhEFR 5 | BN5ERA
Pin Number Pin Name Pin Description
1 VDD Power Supply
2.3 GND Ground, connect the negative terminal of the battery to this pin.
4 VM The negative terminal of the charger. The internal FET switch
connects this terminal to GND.

EPAD

Not Use, Suggest to connect with GND ( BAT-)

EDEMES / Marking

IWEDEEMBE, See Marking Instructions.
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RBE2#L |/ Absolute Maximum Ratings(Ta=25°C)
S#/Parameter 52/Symbol #YE/Value EA{i7/Unit
Vpp input pin voltage Vin -0.3t0 +6.0 \Y
Vy input pin voltage Vum -6.0 to +10 \Y,
Power Dissipation Pp 300 mwW
Operating Junction Temperature Topr -40 to +85 C
Storage Temperature Tetg -55 to +150 T
_ Resa 250 T
Package Thermal Resistance
Reye 130 T
ESD ESD 2000 \Y
H4EESE] /| Electrical Characteristics( [&IESBIISE , Ta=25°C)
S/Parameter %S Wik Test | B/IME|PUEUE BAE| B
- /Symbol Condition /Min | /Typ | /Max | /Unit
Overcharge Detection Voltage Veu 425 | 430 | 4.35 \Y
Overcharge Release Voltage VeL 4.05 | 410 | 4.15 \%
Overdischarge Detection Voltage Vo 2.30 | 240 | 250 v
Overdischarge Release Voltage Vor 290 | 3.00 | 3.10 v
Charger Detection Voltage VeHa -0.12 v
Overdischarge Current1 Detection liov1 V4g=3.5V 3.0 A
Load Short-Circuiting Detection IsHorT V4q=3.5V 20 A
Current Consumption in Normal _ _
Operation lope V4q=3.5V, V=0V 2.80 MA
Current Consumption in power
Down lbon | Vag=2V,Vy floating 1.50 A
Equivalent FET on Resistance Ros V4e=3.6V, lyn=1A 60 mQ
Over Temperature Protection Tshp+ 120
CD);/SF;emperature Recovery Ter. 100
Overcharge Voltage Detection _ 5
Delay Time Teu Vpp=3.6V~4.4V 130 ms
Overdischarge Voltage Detection 40
Delay Time ToL Vpp=3.6V~2.0V ms
Overdischarge Current1 Detection
Delay Time Tiovt | Vpp=3.6V 10 ms
Load Short-Circuiting Detection _
Delay Time Tonorr | Voo=3.6V s uS
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IJREEE] / Functionl Block Diagram

VoD GND
et
‘-F-E’._.“' F ' :".?'D y ' ooy
I | | ose
‘ BG ‘ Logic -—rif:;-..itc,--
| I : : [
J.. y I I ] L { Charge —
/ I.-" b Detaction
oTP SCP\  /obca, __-*ED:::*:
- L ; l - -
VM

INREHR / Functional Description

BRCL3130ZDis =AY AR , FHEE 7RG E  RIFE T REEEE AR ETR
BE , IHMEE , ISRER  IHERUNIEIRFERMRIN. RFENEEBIKER, MOSFETERE |
R HBEEYEH/960mQ),

The BRCL3130ZD 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 60mQ typical.

EFET{EEX / Normal Operating mode

MRKBENENHIREBR  GIHE—EFT , REONESEEREERER. XFMERMRAEEL
(EZE

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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iZ7EIER / Overcharge Condition

FIEEFM THREERES , JBtBEESTEIRGUEE (VCU ) FFEAIEIARIE 7B EENER
AiE) ( TCU ) Sk&E{< , BRCL3130ZDHERUAFETLUELLEFEEE, IXFHERFR AL TSR E B,
LATRMIER T |, IdFeEBEBTIS MR

(1) ZEEihEBEETE7MHREE (VCL), BRCL3130ZDFTFHaMHE , MEIERE TF#EL,

(2) ZEE—MASGHITINEE , BRCL3130ZDFTHHaLE , BIRIEETIEE, MBERTIEIIT @ £ kK
HENEERZZRIHHENABHFEZRE  VMEBEFREI07V (B ZRERIERERE ),
BRCL3130ZDtNEIXMEESS |, S 7B EREDIEE] VCU | T3k, A8itBEETFdialleBE
(VCU), BRCL3130ZDIZZIRERIEETIEEL , (BRMREHBESTIFHNEE (VCU ), B
RHEEEN  CREARRERERE TR  NEFEEBEE T FaNEE(VCU ), B,
ez R |, NRVMEBESFTERTEERUQNEE , SATASIREREETIFRR,

T SEEHRTREETE AGNEE (VCU ) FEEEERBRFEIE FGNEE (VCU ) LI, B
EINE— NI LASEUSRAES,  EmIFITR2E A= I | BRI ERREE FE (VCU ) LAF,
(BRXfr LEMEBRERN , St F— B3, EitiBEERZAIEE , XIER1IFE R
1%,

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 BRCL3130ZD 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 BRCL3130ZD
turns the charging control FET on and returns to the normal condition.

(2) When aload is connected and discharging starts, the BRCL3130ZD 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 BRCL3130ZD 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 BRCL3130ZD 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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iBhEBEBR / Overdischarge Condition

FIEFRRFEEEEY |, SRMBEFRRIIHUENEE (VDL ) LUN,F BFFEAEA R A B AR R RS
BE) ( TDL) BB , BRCL3130ZDGIHrER A NAEAUIERE | (FLEINE. XFMERERIR AT NEES
L. I REE A FETHRRHT | VMLJ;-W\]*‘BVM 5VDDZERIRVMDEEFR#HAEIFET , RS AT
EEEE R APEEIAIREER (IPDN ), XFERBFRRIRIER, FEIHFIRIRERF , VMFAIVDDZ A
RVM D%Bﬂkjm S FEREERER LHBVMBERTREANEBE ( VCHA ) B ARIRINSHERR, XA
TREEFET{PARMTFTRY, BB EASEIEIMCNEE(VDLEESE ( W&iE ), BRCL3130ZDITF
FETHANIERE T{F&RR.

B EREATIINEBER TE EFEBES | (1R VMIGEENMETFERENEE (VCHA ) HESi
EEEIXEINSHARRREEE (VDR ) SUES | ITHUBIRHRER.

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
BRCL3130ZD 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 BRCL3130ZD , 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
BRCL3130ZD 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.

iZheRiRtER / Overcurrent Condition

[EETFEINT , SMEERFTHETRENE (VMEESFTHETIRMONEE ) FERFERS
[ERAZINS FER A UFE R AT 8], BRCL3130ZDXHTFRERFET |, {ZLEREE., XFMERFRASHERER (&
BRI | IR 2N BT IR ). SEERIER N VMFAIGND#ERVMSEBELERERE 7. S—1
TEEE E , VMEEEETVDDRZEREAEE FAEE.

TFVMFIGNDZ [aiERE RVMSHEE |, HadiiFr , VMBEEMHIZIMEEA, Hi&NEVMEBAHMETIER
TEMERE , SR EIRIERERE,

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 BRCL3130ZD 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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SEFBHETEEN / Abnormal Charge Current Detection

IEEFRER , IRVMEEERFZEGNEBELIT(VCHA) |, FERFEERT aiEidd 758 mia UEE R B a)
(TCU) , BRCL3130ZDXMrFeEBFETIELLFEE, XFMERFR AT E TR,

WrFF7eEEes | VMAIGNDZ BB/ EE Tl E(VCHA)R , BREREEMENFIR. BTFOVEit
FEBINEER ST A ERE RGN , Bt ERTAIEMIEEHTOVRER , 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
BRCL3130ZD 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.

FAEIEIEER / Load Short-circuiting Condition

NRVME ESTREBRIFEE ( VSHORT ), FBFFEA] A1 58 A ZEIRES &) ( tSHORT ),
BRCL3130ZDESHEHMITHS LR, & VMEBEETEIRIRIFEE (VSHORT ) B |, FIaNTaddmishs |
RBFTIREUSHEIR.

If voltage of VM pin is higher short circuiting protection voltage (VSHORT) and it continues for the
tSHORT or longer, the BRCL3130ZD 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 Eith7THINEE / 0V Battery Charging Function

IWINREA T ELEMEE OVAEhHITHEIE, SN  SBITRER _IRERGHEIMIHITR
EE' é%iﬂ%)j‘:nﬁcn_ﬁ&%ﬁ,u%}_ £ (VDL) B, {RMPIGENIEE TIERTS.

(D) FELTLERERRIEN  ARTHEEATRE | XEHREEHIFEREN. E8aE BN |,
EﬁU&Fﬁﬂ’];kE’JEEImeE SBE "/tVFA OVERthZsEE” B9THEE , K2 "HIEROVEShFREE" AYTHRE,
(2) "FeIFREIOVERtFREBINRE" tb "FEEILRGNINRE" LEhkER. EIL MR "SiFRoVEEthssE"
I)J emvIC |, £ %lm%J:_tifx1E£E’JEj‘1IEA§E%J}E%O %m%&&a%&&%@%m%&& (VDL ) LAREY , ABeit

TR RIS,

3)-_—L| EEtEE—RiE L RIPEBERET | IX R PTREASHANIERERR | WA TTARE, NRF~EXMIS |,
FEVMERIEBEEZEFGNDEE (BVMEGNDIEIREIEETTESE ), I LUHAERER,
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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BYFEE / Timing Chart

T 7EFNT AR ELE N/ Overcharge And Overdischarge Detection

4
Veu \

Veu-VHe

Battery
voltage
VousVou
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DISCHARGE

OFF

ON
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OFF
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Voo
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Charger connection [*®
Load connection k-
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(1) (2) (1 ®)

I HYERFEMI/Overdischarge Current Detection
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Veu
VeuVisg VOItage P L

VoL-VoH
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DISCHARGE
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BYFEE / Timing Chart

7tHE848:/Charger Detection

'
Veu
VeuVig

Battery|
voltage|
Vou-Voi
Voo ~=

ON &

DISCHARGE

OFF
'Y

Voo
VM

Vi
Wera -~
Charger connection >
Load connection - >

Y

/
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Y
A
 J

A

(1) (3) (1

S EFHBHTIEM/Abnormal Charge Detection

4

Vou
veuVee

Battery
voltage //

Vou-VoH
Voo ™ <=

ON
DISCHARGE
OFF |
ON
CHARGE
OFF

Voo
VM

v

Charger connecticn = -
Load connection - -
tcu

N () D 3) (1) @ (1

Notes: (1) Normal condition (2) Overcharge voltage condition (3) Overdischarge voltage condition (4)
Overcurrent condition
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YMERE | Package Dimensions

DFN1X1-41L¢0.26X0.26> Unitimm

| | Dimensions In
Millimeterer

Symbol| MIN | TYP | MAX

—— 10 A 0,950 | 1.000 | 1.050

0.340 | 0.370 | 0.400

0,950 | 1.000 | 1.050
0.600 | 0.650 | 0.700
0140 | 0.190 | 0.240
0140 | 0.190 | 0.240
0.510 | 0.560 | 0.610
0510 | 0.560 | 0.610

— | T[T MmMm(g|0O|w

0.130 | 0.180 | 0.230

N |>

Rev.01 201905
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ENEi#HBE / Marking Instructions

3130

* k%%
@)
iR
3130 : NEmEE
wkk REFHERED , BEHES TN
Note:
3130: Product Type

Kkkk.

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

350
300
250
200
150
100

Temperature (C)

50
0

WiBA :

1. FRPVERE 150 ~ 180°C , AiE 60 ~ 90sec;
2. IBERE 245+5°C , BY[a)iE4E)y 5+0.5sec;
3, IBEHIFESEEE S 2 ~ 10°C/sec.

T RN /

BE : 260+5°C

245+5C
—»| |«—5£0.5 sec
60790 sec \
1 1 1 L L 1 1 1 L 1 L L 1
20 40 60 80 100 120 140 160 180 200 220 240 260 280
Time (sec)
Note:

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

A& : 10+1 sec.

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

Temp.:260+5°C

Time:10+1 sec

. P . . - . 3

Package Type Units E3E302 Dimension &R (unit : mm3)
T Units/Reel |Reels/Inner Box|Units/Inner Boxpner Boxes/Outer BolUnits/Outer Box o e
HEPR iy s PN o/ - Reel Inner Box& | Outer Box 7

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

{EFIREE |/ Notices
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