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#R | Descriptions

BRCL3230EZF MR hiEE F/ER S REEIMARIFIISSRERRTIZE. BRCL3230EZF &
&7 SotRITHER MOSFET |, SF5ERIEEEG N FB IRFNRERT FEER.

BRCL3230EZF EA3F&E/\#Y DFN2x2-6L RIE3%< ,J‘:ﬁ Sizs A EREE N AT TERHEIFE/N\
FFERthAN . BRCL3230EZF BEER , I, I | MESAERIEFRERIFTE  FAETE
RITOREAERMR. O R AMROOAFIMmIRIT , BE Hﬁ:—tﬂ SRR EGER B YR SRR KA M

EHNEMMERF RIS,

The BRCL3230EZF series product is a high integration solution for lithium-lion/polymer battery
protection.BRCL3230EZF contains advanced power MOSFET, high-accuracy voltage detection circuits
and delay circuits.

BRCL3230EZF is put into an ultra-small DFN2x2-6L package makes it an ideal solution in limited
space of battery pack. BRCL3230EZF has all the protection functions required in the battery application
including overcharging, overdischarging, overcurrent and load short circuiting protection etc. 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.

$$UE /| Features

REBEREN 22mQ AYSEIHAYZHE MOSFET ;

B/\f1%E DFN2x2-6L ;

WER&RL RC , TTHIEEINERSF ;

L_um{%?}j '

S FEER IR

2 BOTRARIP  IIREBEEIAR 1, IIREBERIAR 2, SRR ;
FEERESIE ;

OV EBjth7eFBIhRE , FEIRATRINERIRIE , EfaERET ;
EEFSEER , IEETIERRAR : 3.0uASHLERR : 1L.7uA;
ToX

Integrate advanced power MOSFET with Equivalent of 22mQ Rps(on);

Ultra-small DFN2 X 2-6L package;

Internal integration RC without any peripheral devices;

Over-temperature Protection;

Overcharge Current Protection;

Three-step Overcurrent Detection: Overdischarge Current1,0verdischarge Current2,Load Short
Circuiting;

Charger detection function;

0V battery charging function, delay times are generated inside,High-accuracy voltage detection.
Low Current Consumption, Operation Mode: 3.0uA typ,Power-down Mode: 1.7pA typ ;

HF Product;

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

L 2R 2 2R 4

& /| Applications

BRSEEEFREIhAE ; SRR SYIRIME.
One-Cell lithium-ion battery pack; Lithium-Polymer battery pack.
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BABYRTFEFRERE / Typical Application

O Charger+

VDD

=+
Battery ———

2. 3. 7 4.5, 6
GND VM 0 Charger-

E =

(VSR TIFEAS BT SRR RIS ATIHE.

Q)Ar-mEBFHEFRIFE , EAERY MR AR

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.

SIBIHES / Pinning

pran - il
- I e
GND .2- =GND ?_ VM
- 7 -
GND -33 l-u“- i-4-- VM
5|BmS 5 |BIEFR 5 |fiisRe
Pin Number Pin Name Pin Description
1 VDD Power Supply
2.3. 7 GND Ground, connect the negative terminal of the battery to this pin.
4 5 6 VM The negative terminal of the charger. The internal FET switch
T connects this terminal to GND.

ENE={XE3 / Marking

TOEPE15BE, See Marking Instructions.
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tRBR=%1 |/ Absolute Maximum Ratings(Ta=25°C)
S¥f/Parameter 55 /Symbol #Y&E/Value EA{/Unit
Vpp input pin voltage Vin -0.3 to +6 V
V input pin voltage Vum -6 to +10 \%
Power Dissipation Po 400 mwW
Maximum Junction Temperature T, 125 T
Lead Temperature T 300 T
Operating Junction Temperature Topr -40 to +85 T
Storage Temperature Tstg -55 to +150 C
R 250 CIW
Package Thermal Resistance SA -
Reyc 130 C/W
ESD ESD 2000 \Y
HI4EES#L /| Electrical Characteristics( [RIESRIERE , Ta=25°C)
S¥Parameter %S MhstaRibiTest | vE|BBE | BkME | B4
- /Symbol Condition /Min | /Typ | Max | /Unit
Detection voltage
Overcharge Detection Voltage Veu 425 | 430 | 4.35 \Y
Overcharge Release Voltage v 4.05 | 410 | 4.15 \Y
Overdischarge Detection Voltage Vou 230 | 240 | 2.50 A
Overdischarge Release Voltage Vor 290 | 3.00 | 3.10 \
Charger Detection Voltage Vera -03 | -04 | -05 \
Detection current
Overcharge Current Detection lioce V4g=3.6V 4.5 6.5 8.5 A
Overdischarge Current1 Detection liov Vgg=3.6V 4.5 6.5 8.5 A
Overdischarge Current2 Detection liov2 V4q=3.6V 9 A
Load Short-Circuiting Detection ISHORT | Vg4=3.6V 18 A
Static current
Current Consumption in Normal _ _
Operation IOPE Vdd—3.6V, V=0V 1.5 3.0 6.0 lJA
Current Consumption in power
Down P P leon | Vaa=2V,Vy floating 1 1.7 1 25 | pA
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HI$8ESE |/ Electrical Characteristics( [RIFSFRIIEE , Ta=25°C)

Equivalent FET on Resistance

Equivalent FET on Resistance Ros | Va=3.6V, lw=1A 15 22 40 mQ
Over temperature protection

Over Temperature Protection OTP 140
gégﬁejl'eemperature Recovery OTPR 115

Delay time

gggr;:r_]r?rrg: Current Detection Toce Vgg=3.6V 35 5 65 ms
gggr;r}?rfg Voltage Detection Tou | Voo=3.6V~4.4V 55 | 85 | 115 | ms
g\e/;rji_ls_icmhzrge Voltage Detection - Vep=3.6V~2.0V o5 40 55 ms
ggg;ji_ls:icmh:rge Current1 Detection Tiovs Veg=3.6V 35 5 65 ms
gggrjif_ﬁ:zrge Current2 Detection Tows Vpp=3.6V 04 06 08 ms
E%T:yir;r?]rgcwcuiting Detection Tenonr | Voo=3.6V 100 | 300 us

INEEHEE] / Functionl Block Diagram
VDD GND

BG Logic JASwitch

4‘ Charge
Detection
OTP A - DC‘ C DC

VM

http://www.fsbrec.com 4/13



D maEF
BRCL3230EZF A Y rtocs
Rev.A Apr.-2021 DATA SHEET

IhEEER / Functional Description

BRCL3230EZFiisi=FaittAYFB IEAIFEIR | FHEd R FerEsaaktazt , (RIPET A R ERMASE AT T
[E, IEBE , IRER , SRERURERSERMRA. REINEERKRZESE, MOSFETERE |

EEEEBEYE922mQ,

The BRCL3230EZF 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 22mQ typical.

IEET{EEX / Normal Operating mode

MELECNEHISERR , HHE—EIHF  REMEIEREEREE. XFMERTRAESET
(=

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

iIZ7HIER / Overcharge Condition

FIEEFH THRESRES , HEBESTIFRIEGNEE ( VCU ) FHFERS ENA RIS e FANREIR
A8 ( TCU ) BkEE1< , BRCL3230EZFEKRAFETLMELEFEE, XMPERFRISFERBEER.
LATRMERT | iSFEBE B SHRRER

(1) HEBBBERTIIFTMEIREE (VCL), BRCL3230EZMTHHHE |, EZEIEET(F&E.

(2) ZEE—AEHTHE , BRCL3230EZFTHHALE , RIZIEETIERER. MBERVIEIT  #E
REFEHEBBEBRIZZAARTHEENNIBHFERE , VMBEHZE0.7V (BIZHREMNIERERE ),
BRCL3230EZFGNEIXMNBESS | B REERE#RE] VCU |, #Tk , S8ibBEE RTINS
JE (VCU ), BRCL3230EZFI7ZIIRERIEH TR , (ERMNRAEEES T 7 NEE (VCU ), B
FEREEEEN  TRAEASKEIEETFER , KRESFREEEERTEFRQGNEE (VCU), 5
Hb, eI EREGRER |, (NRVMEBESFTERTIERUGNEE , TRARRERIERTIF&E.

i é%,m%&}EEEEIJﬁ_uI?ELILJEEJ— £ (VCU ) FEREtEEEFERIIFIGNEE (VCU ) LIT , B
{@JDJ:—/PEJL‘J\ EﬁLqu’JEﬁ /}lul*u T,;|u2%‘|37f' AI{"E B?ﬂEEEuﬂ_’.EE}_ E%{iJL;ETﬁILJ ( VCU )L/L-F
BRLFr EHEMEB AR , SEhE F— 1 Ei , BittiBERIEESE | XIS RIFIER2Mas)
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 BRCL3230EZF 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 BRCL3230EZF
turns the charging control FET on and returns to the normal condition.

(2) When aload is connected and discharging starts, the BRCL3230EZF 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.
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HZHBERBR / Overcharge Condition

The BRCL3230EZF 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
BRCL3230EZF 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.

iIIHEEER / Overdischarge Condition

FIEEREBERES , JEtEERIEBGENEE (VDL ) LUF, B RFEAIERA RIS H A FE E A RE Y
BE) ( TDL ) 8¢&E1< , BRCL3230EZFGIHTEE AN EAYIERE | (FLEEE. XFMIEREAR/IE S
. LEREIREBRIFETHRHT , VMIBIYRERVM5SVDDZ [BIfIRVMDEE R ZIEEF , BT HHYE
EEEMAMERARER (IPDN ), XMIERBEHRARIKER. EEBFAAERERS , VMFIVDDZ[EH
RVMDEE[HIERE, S— M REREE EFABVMEERTREMNEE ( VCHA ) B RBRIASHRR, XA
TREEFET{RAZMIFTRY, St EASEEBHGNEE(VDLEESE ( W&iE ), BRCL3230EZFFIFF
FETHAIERE TIFER,

BT AR TIIEBER T LS |, (R VMIGEENMET FEMENEE (VCHA ) FHEEiD
EBEIAZIIHIRIREEE ( VDR ) 5RES |, IS HIE AR,

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
BRCL3230EZF 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 BRCL3230EZF , 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
BRCL3230EZF 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.

http://www.fsbrec.com 6/13
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ISR / Overcurrent Condition

EEITHFEEXT  SHBEERSETHESTRENE ( VME[E =E:_F_‘Z|1:.FLEEU|LT_L/LJ%}_ ) FEE R
[ERAZIE AR A UREIR A [A], BRCL3230EZFRMTFRERFET |, {ZLEMEE, XFPIERARATMERER (&
FRITHERIARL | IR 2R SRR ) HHEERIER N VMFAIGNDIERVMSEBBLEFERE 7. J—1
REERE L, VMEBESETVDDEZEREFEE _ EAIBE.

HFVMFIGNDZaiERE RVMSHEE |, HGaEiiFF , VMEBBERRIZIMBEEA, SENEIVMBAH{ETER
TEMEBE , SR EEIERRKE.

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 BRCL3230EZF 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.

SEZBEFEEN / Abnormal Charge Current Detection

IEEFER , MRVMEBEERIFZEENEBELT(VCHA) |, FE LR EE I 78 B Aa R A A a)
(TCU) , BRCL3230EZF XM FREEFET(ZLEREE, IXFMERIR AT EFEBERIGN,

WrFF7eEEEs , VMFIGNDZ BB/ E T 7 aatailleE & (VCHA)RT Eﬁ%%@mﬂ‘i‘tﬁ’iﬁ%o FBFOVEEit:
FENEEMARESTAERRRFITEEN , BitbREREIEBIETHITOVIER , EFEERGN
BAIE.

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
BRCL3230EZF 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.

REFEIRIER / Load Short-circuiting Condition

NRVMEBESTREBFRIFEE ( VSHORT ), H B4R R B iR 1G MEERAE (tSHORT ),
BRCL3230EZFE SAHMIFHELLINE, & VMEBERTIEIRRIFEE ( VSHORT )BT |, FIaNGRAEHREhk |
RGBTSR,

If voltage of VM pin is higher short circuiting protection voltage (VSHORT) and it continues for the
tSHORT or longer, the BRCL3230EZF 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.
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OV E8ith7EEBINGE / OV Battery Charging Function
JtI:I)J EFATXEEBMER OVRIEhHTHEFRE, J7EasE LI , SBEAR _IRERGHEHITR
, Bt EETIIREEMNEE (VDL ) BT, {%PICL#)\E%I{’E% e

,I (LHFELZLERERNED , AIFERERTE | XEHEEMIFIERER, BiaeEith N

HIARTWSCRIRE R R R "feiFR OVEEhFEE” EI’JI)Jab , B2 "FEIEMOVERjthZEEE" AITHEE.

(2) "FeIFRIOVEREFREETINAE" tb "FREEILRGNIIRE" ERkES. EILER "iFRoVEEFE"

IJJE‘EE]’JIC Rt ERRAAHEREHFTE. Bt EETEREQNEE (VDL ) LIRS, Ageit
TR FRIASAIE,

(3)%%,113%— R HFRIPEBERET | XMEESTIREASHANIEEERED, | WA, WR~EXFIS |,

EVMEMFEEZFTGNDELE ( ’lvVM'—iGND%EE%I‘ZL&?E%ﬁ% ), BETLUANIEERR,

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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BJFEE / Timing Chart

T 7T BB ELE M/ Overcharge And Overdischarge Detection

A
Veou X

veu-VHe

Battery
voltage
VousVou
VoL

ON

DISCHARGE

OFF

ON
CHARGE

OFF

A
Voo

\,_\{V:ul
Vss

Vera

Charger connection [*®
Load connection =

!

1

t
'“"F

- Ll Lol B

(1) 2) 1) (B) (1)

AR 72/ Overdischarge Current Detection

Veu . Battery
VeuVie |Vonage
VoL.VoH
Voo
L
ON
DISCHARGE
OFF -
\j f
VERorT -
Vmﬁ
s k- e -
Charger connection
Load connection |g > >
- — > -
tiowt Iz tehorT
-t — Pt — P —
(1) “4) (1) 4) (1 (4) (n
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BJFEE / Timing Chart

FCHEE&/Charger Detection

A
Veu
Veou-ViHg

Battery|
voltage
Voo
Vou -

ON &

DISCHARGE

OFF
4

Voo

VM

Vs

CHa _

Charger connection »
Load connection

Y

A
Y

A
A

1) ) 1)

S E7FBAREIN/Abnormal Charge Detection

Vou
VeuVHG

Battery
voltage //

VouVou
VoL = <t

ON
DISCHARGE
OFF
ON
CHARGE
OFF

A

Voo

VM

Vs
GHA

Y

Charger connection
L oad connection - -

tcu

(1) (3) (1) (2) (1)

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

DFNex2-6L.-0.5 Unitimm
b A
' | Dimensions In
I T Millimeterer
U w U Symbol | MIN | TYP | MAX
| A 195 | 200 | 2,05
| B 195 | 200 | 2.0S
T+TT+——+———7T7T¢ @ c 045 | 050 | 055
| L 020 | 025 | 0.30
: L2 - |oes| -
m m ﬂ _ O L4 - |ois2| -
i a 0.90 | 095 | 1.00
Le | | o b | 155 | 160 | 165
ﬁ L 030 | 0.35 | 0.40
K 000 | - 005
x| 3

Rev.01 202006
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ENEi5%BE / Marking Instructions

3230E
. Fkokk O O O O
IEE{fRE * * W
N N
n io 10
Sl m rm
[ I
L i -
A n it
IEFSHE
WA :
3230E : HFrEmBE
kK REFERB | BEEF ST,
Note:
3230E: Product Type.

*kkk.

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

350

300 |

250
200

Temperature ()

100

50 |

0

WiBH :

150 ;

Z455T
—] [F—5i05sec
" N\
I \
/'/ 60 ~ 90 sec \\
L

—
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

Time (sec)

1. TOHGEREE 150 ~ 180°C , Hig] 60 ~ 90sec;
2. IB(EBE 245+5°C , BYa)E4E 5+0.5sec;
3. IBEHIREISENEE N 2 ~ 10°C/sec.

[Lhes it vE S )

BE 260+

5°C

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

A8 : 10+1 sec.

@M | Packaging SPEC.

HEE% /| REEL

Temp.:260+5°C

Time:10+1 sec

Package Type Units B3E52 Dimension &R~ (unit : mm3)
st Units/Reel |Reels/Inner Box|Units/Inner Boxpner Boxes/Outer BoUnits/Outer Box & "
MR s | sse Iy Py g Reel Inner Box & | Outer Box #f

DFN2x2-3L/6L| 4,000 10 40,000 4 160,000 | 7 x8 |210x210x205[445x445x230

{EFIREE / Notices

http://www.fsbrec.com
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