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| Typical Application

=== Charger+,J

Battery
___V]Mﬁl\ 5. 6 . 2o M
- J r . ). Lharger- TGN

1)

2)

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.

/ Pinning

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.

The negative terminal of the charger. The internal FET switch

456 M connects this terminal to GND.

[ Marking

See Marking Instructions.

http://www.fsbrec.com 2/13




BRCL3230EZF
Rev.A Apr.-2021

AT EF

BLUE ROCKET ELECTRONICS

DATA SHEET
/Parameter /Symbol /Value /Unit
Vpp input pin voltage VN -0.3to +6 V
Vu input pin voltage Vum -6 to +10 V
Power Dissipation Po 400 mw
Maximum Junction Temperature T; 125
Lead Temperature T 300
Operating Junction Temperature Topr -40 to +85
Storage Temperature Tstg -55 to +150
) Resa 250 W
Package Thermal Resistance
Resc 130 W
ESD ESD 2000 \Y;

/Parameter
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| Electrical Characteristics( Ta=25 )

Equivalent FET on Resistance

Equivalent FET on Resistance Ros | Vaa=3.6V Iw=1A 15 | 22 | 40 | mQ

Over temperature protection

Over Temperature Protection OoTP 140
ggg:ezemperature Recovery OTPR 115

Delay time

ggg;f_lr?rrrg];: Current Detection Toce | Vag=3.6V . : 65 "
ggg;fﬁ:?: Voltage Detection e Viop=3.6V~4.4V - o 15 -
ggg;li_ls_;:mhgrge Voltage Detection o, Voo=3.6V-2.0V - 20 - o
ggggi_ls_;:mhzrge Currentl Detection Tiovt Voo=3.6V as c 65 o
ggggi%cmhgrge Current2 Detection Tows Vop=3.6V 04 0.6 08 e
Ibcé?:lySTr:g]r;—Circuiting Detection Teons | Voo=3.6V 100 | 300 .

/ Functionl Block Diagram
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/ 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.

/ Overdischarge Condition

VDL ,
TDL BRCL3230EZF
FET VM VM VDD RVMD
IPDN VM VDD
RVMD VM VCHA ,
FET (vDL) BRCL3230EZF
FET
VM VCHA
VDR

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.
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/ Overcurrent Condition

VM ,
,BRCL3230EZF FET
1 2 VM GND RVMS
VM VDD
VM GND RVMS VM VM

1
When the discharging current becomes equal to or higher than a specified val
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ov / 0V Battery Charging Function
ov
VDL IC
1)
“ ov " “ ov !
@) ov S " : “ ov ”
IC VDL
3
VM GND VM GND

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 0V 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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/ Timing Chart

/Overcharge And Overdischarge Detection

\r—..T A

/Overdischarge Current Detection

+ D':a.ften.r. aus. :
VC?..}—V—*,{“ Lﬂédge i - A TS B ( . . —— s
E— i e T TN RS % DR e T
I ] I
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/ Timing Chart

/Charger Detection

A
Veu
Veou-Vhg

Battery|
voltage

Voo
Vou < :

ON 4

/Abnormal Charge Detection

Veou
feuNHC
Battery
voltage /,'/
VoL-Vo
I
VoL T ~ T ;@r:w_'gl

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

hets: oirs—Jn———

IUMe e mmm—
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( ) | Temperature Profile for IR Reflow Soldering(Pb-Free)

350 |
300 _%45;5‘{: |
o 250 — F—sinben, |
5 gj: 00 _ "K'-‘ ‘\\ |
- = | = T oan = i
5 150 — ' N
& e . T '\:/| ﬁﬂ SR 1™ pa | \}. -
! ’E 400 | - .
| T '
50; .
0 | . ; . . , ; i
M el ML W D NS08 (M 09 DA SEAL S BN
Time (sec)
Note:
1 150 180 60 90sec; 1.Preheating:150~180 , Time:60~90sec.
2 245+5 5+0.5sec; 2.Peak Temp.:245+5 |, Duration:5+0.5sec.
3 2 10 /sec. 3. Cooling Speed: 2~10 /sec.
/  Resistance to Soldering Heat Test Conditions
260+5 101 sec. Temp.:260+5 Time:10+1 sec
/ Packaging SPEC.
/| REEL
Package Type Units Dimension (unit mm3)
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