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#R | Descriptions

BRCL3230DZN F=RERETEEF/ERSY I BRIt ARIFISERER RS ZE. BRCL3230DZN
BIE T SHRITIZ MOSFET |, SFEERVEE EACN B ERFNRERTER E..,

BRCL3230DZN BAIFE/J\AY DFN1x1-4L U3 , J‘Zﬁ 1&‘%‘%1#3!5%)_ M TS EIBRFISARE J\RY
BIFEEEEIt4A A, BRCL3230DZN EEET , i¥5 , it | RISSEEEIEATEERIFTE , HE
TYERITOREIRRE(R. %S R ANMUAFNMRLT , BE ﬁﬁﬂz—tﬂ S 2 T e B PR O ) B F EE FE A
[EMHEE R RFMEE RN B S,

The BRCL3230DZN series product is a high integration solution for lithium-lion/polymer battery
protection.BRCL3230DZN contains advanced power MOSFET, high-accuracy voltage detection
circuits and delay circuits.

BRCL3230DZN 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. BRCL3230DZN 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

MEBEERERL 60mQ RISEHATIINE MOSFET ;

EREERL RC , TFAEAIMERS

B/NEi%E DFN1x1-4L ;

SRRIF | TR | SRR | EGERERRF |

FREEERIGN ; OV EjthZsEEINEE , SEIRATAINERRE , SIEEREA ;

EEFSEAR « IEETIERIR : 2.5uA ; FHEBIR : <0.1uA;

FIHBEIRE , FEEE

Fo B fm

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

Internal integration RC without any peripheral devices;

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.

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

FBi& /| Applications

BEEFHEIE ; ERESYEIMA,
One-Cell lithium-ion battery pack; Lithium-Polymer battery pack.
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BABYRTFEFRERE / Typical Application

© Charger+

VDD

+
Battery ——

2.3 4

GND VM p————————0 Charger-

SIB#HES) / Pinning

Vg e

BLUE ROCKET ELECTRONICS

DATA SHEET

VM GND
§4',: 3
N P2
VDD GND
5|RmS 5|BZFR 5 |BNsEEA
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.

ENE=(XF3 / Marking

TWEPEi5EE, See Marking Instructions.

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

S #f/Parameter FS/Symbol #{&E/Value BA(7/Unit
Vpp input pin voltage Vin -0.3to +6 \
Vu input pin voltage Vym -9to +9 \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 Reja 250 CIW
ESD ( HBM) ESD 2000 \Y
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HI4EESEL |/ Electrical Characteristics( BRIESRIIEE , Ta=25°C)
S8/Parameter 7e M ARfETest | B/)VE | BABUE | BAME | 212
- /Symbol Condition /Min | /Typ | /Max | /Unit
Overcharge Detection Voltage Veu 425 | 430 | 4.35 V
Overcharge Release Voltage Voo 4.05 | 410 | 4.15 \
Overdischarge Detection Voltage VoL 270 | 280 | 2.90 \%
Overdischarge Release Voltage Vor 290 | 3.00 | 3.10 v
Charger Detection Voltage Vena 03 | -04 | -0.5 \Y
Overcharge Current Detection lioce V4g=3.6V 0.4 0.7 1.0 A
Overdischarge Current1 Detection liov1 V4g=3.6V 0.4 0.7 1.0 A
Load Short-Circuiting Detection IsHorT | V4q=3.6V 6 12 18 A
Current Consumption in Normal _ _
Operation IOPE Vdd—3.6V, VM—OV 25 3.5 lJA
Current Consumption in power
Down P P lpon | Vag=2V,Vy floating 0.1 HA
Equivalent FET on Resistance Ros | Vaa=3.6V, lym=0.3A 60 mQ
Over Temperature Protection Tsup+ 140
8\e/g£e'l'eemperature Recovery Terp. 115
Overcharge Current Detection _
Delay Time Tocc V4q=3.6V 7 9 11 ms
Overcharge Voltage Detection _ 5
Delay Time Tcu V4q=3.6V~4.4V 100 | 150 | 200 ms
Overdischarge Voltage Detection
Delay Time Tov Vgg=3.6V~2.0V 30 40 50 ms
Overdischarge Current1 Detection
Delay Time Tiovi | Vgq=3.6V 7 9 11 ms
Load Short-Circuiting Detection _
Delay Time Tswort | Vea=3.6V 100 300 us
http://www.fsbrec.com 3/12
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INGEIEE] / Functionl Block Diagram
VDD GND
\occ/ '{onv} -{ocv}
\ \ N/
\Y4 \¥4 V) osc

BG Logic ‘ Swilch

. ‘ W w w W

A A ) Charge
AN FAY / \.\ Detection

i Fi \
oTP /SCP\ Joocz,  jobc f\
Fi L f L * N

1

VM

INREHEiR / Functional Description

BRCL3230DZN iziZ=FEittAYEBEFIFEIR , FHEIITF FerEata i , (RIFR DO REBEEBASE T
FREE , IEE  SRER  IHERURGEREERMRR. REINEREKESE. MOSFETERE |
U FEE B AN E960mQ,

The BRCL3230DZN 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.

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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i37EH@iER / Overcharge Condition

FEEEFHTHNREEEF , ABEEESTIFRQNEE (VCU ) FHFEERRNS 78R EalFER
BtE) ( TCU ) 8¢&E 1< , BRCL3230DZNERMTFETLUZ LT, XFME AR AP TR EIER.
LATRMEIRT | S EESHRRE

(1) HEMEBEEERTFIF#HIRE/E (VCL ), BRCL3230DZNFJFHmHE , ERIIEE TIEE.

(2) BEE—REFHTHE , BRCL3230DZNFTHALE , BEIERETFE. BREIT - #E
REEMERERZZRIHEENABFTERE  VMEBEFFO0.7V (BIZIRERERERE ),
BRCL3230DZNiGUEIX MBS | 3 B ESETIHES] VCU , #T5k , ZBitEE RTINS
£ (VCU ), BRCL3230DZNIZZIWERIERE TIEES, , (BERUNREBIHBES T EFIENEE (VCU ),
BMEREEEEN  ChTEARRSIIEE TR | WRESFREMEERTEFRENEE (VCU ),
5o, EEE L GERERRT , IRVMEEEFTHERTEERUGUERE , S RASREREETIFER,
it SRR IEEERIGNEE (VCU ) FEERRESEREEEFeNEBE (VCU ) LU, B
EIN E— NI LASEUSRAVER , ITR1EASTIIE | BRAFEIEEREIS RGN (VCU ) LITF, B2
prLEEith @B MR , SEitE E— R, EHBRERAIEE | XA RIMSE.

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 BRCL3230DZN 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 BRCL3230DZN
turns the charging control FET on and returns to the normal condition.

(2) When aload is connected and discharging starts, the BRCL3230DZN 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 BRCL3230DZN 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 BRCL3230DZN 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 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 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 ) BGEEIK , BRCL3230DZNISIIMTER AN A gk AYESRE | (FLLEE. XFMBEREAR I iR E
B, SIEHIRERAIFETHRIRNT , VMBIIRERVMSVDDZ [BRIRVMDEEEFAIEIEEF , FERt S ARY
FEERFEIMSFRAIREEIR (IPDN ), XMEREARARIERER. EEBFARERS , VMAIVDDZ &
FIRVMDESHIERE,

Bt EEEA TN 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
BRCL3230DZN 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 BRCL3230DZN , 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
[ERAZIE AR A REIR A [E], BRCL3230DZN KU AR FET | (ZLEANEE. IXFMBERAMR/IEEERIER (&
BRI EBRIFNIGEIEEREBAR ). I RER T VMAIGND#RVMSEBIBLAERET . Z— M aEiEEL |
VMEE[E%FVDDF AT EFEE FAIBE,

HFVMFIGNDZEiERE RVMSHEE |, i , VMEBBERRIZIMBERA, SENEIVMBH{ETER
TeNEE , S AREERIERRE.

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 BRCL3230DZN 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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SEZRBEREIEN / Abnormal Charge Current Detection

IEEFEER , MNRVMEBEEFRISERFBNEEL L (Tocc ), FHERFEERTEEIE IS FEB A NRERT
A& , BRCL3230DZNSEUTFSFEFETIELE SR, XA AR R 7 r B e,

WiFF7eEEas , VMFIGNDZ (BB EET 7 astalee [ E(VCHART , REFBEREFR, BTV
FENBENERES T AERRIRTEICN , BB EREAEMIEEHTOVREN , BEFEERN
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 BRCL3230DZN 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

MRVMEBES TREEFRIPEE ( VSHORT ), F B #54EAT 881D 52 BR 16 MFERATIE ( tSHORT ),
BRCL3230DZN#ESHREMTFHELIEME., & VMEEETREERIFEE ( VSHORT ) B, FlaNfasis#
bR REEIRBIISHRER,

If voltage of VM pin is higher short circuiting protection voltage (VSHORT) and it continues for the
tSHORT or longer, the BRCL3230DZN 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

INEERR TN ELBMEER] OVAYREHITHRE. SRERE LR  SBITRE _IRERGHEEHTF

B, BREABESTIIMEMNIEE (VDL ) B, RIFICHANIES TIFRE,

T (WREST2EMEERIER , ARFfsERRE | IXSHEEPRHERERN. S8R |,

FIARMUIRIREEERE "f1FA OVEEhFREE" IIhEE AR "HRIEMOVEtFsEE" AITNEE,

(2) "s¥FEOVEREFREETINRE" tL "FREEmAToRE" ek Em. Eit R “fiFmROoVEEitzsE”

IJJ ERVIC , 1£ EE,EEEEEQ{EEE’JHJ%I%A%E%U}EEE EE,/ﬂ_’,EEJ_ (RFIIAEBAEMEBE (VDL ) LARAY , AgEH
TR FRIRSAIE,

(3)%1%113%— Rz ERIPEBERAT | XM BT REASHANIEERD | WA, WR~=4EXFHs |

EVMEMEEZEFGNDEE (EVM 'SGNDM%‘E EREFOEEER ), MUATLAEANIERRR,

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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YMERIE | Package Dimensions

DFNIX1-4L-A Unitimm

Le C

Dimensions In

M D Millimeterer
Symbol | MIN | TYP | MAX
| _B._ m A 095 | 1.00 | 1.05
B 095 | 1,00 | 1.05
/—‘ C 0.34 | 037 | 0.40

|
|

K

N/ " 0
- L 017 | 0.2 | 0.27
| L1 015 | - -
L2 - o065 | -
L4 - 010 | -

L6 0.20 | 025 | 0.30
K 0.00 | 0.02 | 0.05

Q 043 ] 048 | 0.533

E‘] b 0.43 | 0.48 | 0.53
]
|

Rev.00 201910

L4
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ENEiBE / Marking Instructions

3230D
Fchoie
o o O O O
T °y %R
g * g
O 1o
14/ = =
Lo e
IEESEIE
15288 -
3230D : FFEmBE
HHAE NEFISARE | BEEFISZIM
Note:
3230D: Product Type
e Lot No. Code, code change with Lot No
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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

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

1. FBGEREE 150 ~ 180°C , A|E] 60 ~ 90sec:
2. IEERE 245+5°C , BtEiE4ey 5+0.5sec;

3. IBEFIRRSANEE N 2 ~ 10°C/sec.

TSRS /

RE : 260+5°C

SN | Packaging SPEC.
H8E% | REEL

A& : 10+1 sec.

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.

Temp.:260+5°C

Resistance to Soldering Heat Test Conditions

Time:10+1 sec

. [ . . . . 3

Package Type Units B350 Dimension BZERS (unit : mm3)
s Units/Reel [Reels/Inner Box|Units/Inner Box|Inner Boxes/Outer BoxUnits/Outer BoxX N exe
HERR I N Iy iy g Reel | InnerBox& | Outer Box#§

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

fEFiE |/ Notices
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