rsnis

SHAMGHAI BELLING

=

BL85/8

Max.1.6A Li-ion Switching Charger IC

DESCRIPTION

The BL8578is a 1.6A Lilon battery switching
charger intended for5V adapters. Low power
dissipation, an internal MOSFB&Mmd its compact
package with minimum external components
requirement makes th&L8578deal for portable
applications. The BL8578 includes complete
charge termination circuitry, automatic recharge
and at+1% 4.2¥4.35Vfloat voltage.

External sense resistoand Reversaliode is not
need Buildin thermal feedback mechanism
regulates the charge currertb control the die
temperature during high power operatioar at
elevatedambient temperature.

Battery charge current, charge timeout and end
of-chargeindication parametersan program by
external componentsAdditional features include
shorted cell detectiorand overvoltage protection.

TheBL8578s available in DFR%3-10Lpackage.

TYPICAL APPLICATION
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FEATURES

1 Very LowPower Dissipation

1 1.6A Maximum Charge Current

9 Standalone Capability with no Requirement
of External MOSFETSense Resistor or
Blocking Diode

1 ConstantCurrent/ConstartvVoltage Operation
with Thermal Regulation to Maximize Charge
Rate Without Risk of Overheag

1 Charges Single Cell-lah Batteries Directly
from USB Port

1 Drainage Charge Current Thermal Regulation
StatusOutputs for LED or System Interface

1 Optional Battery Temperature Monitoring
Before andDuring Charge Automatic Sleep
Mode for LowPower

1 Preset 4.2YA.35V float Voltage witha 1%
Accuracy

1 Automatic Recharge

1 Available in DFBk3-10L Package

1 RoHS Compliant and 100% Lead -k

APPLICATIONS
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Device parameter should be select as typical application

CellularTelephonesPDA MP3 Players
Charging Docks and Cradles
Handheld BattenPowered Devices
Handheld Computers
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BL8578

ORDERING INFORMATION

PART No. PACKAGE Tape&Reel
BL857&EKATER2 DFN3x3L0L 3000/Reel
BL857T&KATR35 DFN3x3L0L 3000/Reel

ABSOLUTE MAXIMUM RATING

Parameter Value
Max Input Voltage 6.5V
Max Operating Junction Temperature(T)) 125C
Ambient Temperature(Ta) 40 C¢85C
Storage Temperature(Ts) -55C-150C
Lead Temperature & Time 260 C 10S
ESD (HBM) >2000V

Note: Exceed these limits to damage to the device. Exposure to absolute maximum rating conditions may affect
device reliability.

RECOMMENDED WORK CONDITIONS

Parameter Value
Input Voltage Range Max. 6V
Operating Junctiofemperature(Tj) -40C¢85C
ELECTRICAL CHARACTERISTICS
(VDD=5VJA=250)
Symbol Parameter Conditions Min Typ Max | Unit
Vin Adapter/USB Voltage Range 2.6 6 \%

Charge ModeRser= 10k Standby Mode

(Charge Terminatei)lote) 300 2000
lcc | Input Supply Current Shutdown Mode (BeNot Connecte}i 200 500 UA
Vee< Meas OF Vec< M) 30 50

4.158 4.2 4.242 \Y,
4.3065 | 4.35 | 4.3935

Vroar | Regulated Output (Float) Voltage | n ¢ / AXKK vy @xG+ 4BmAL

Rser= 1&, Current Mode 85 100 115 mA
Rser=0.66k, Current Mode 1.35 1.5 1.65 A
lsar | BAT Pin Current Standby Mode, ¥ar= 4.2V 0 25 6
Shutdown Mode (RefNot Connected) 1 5 UA
Sleep Mode, ¥c= 0V 1 5
ltrike | Trickle Charge Current Veat< Mriki Rse= 2k 20 45 70 mA
Virike | Trickle Charge Threshold Voltage | Rsg=10k VgarRising 2.8 2.9 3.0 \Y
Viruvs | Trickle Charge Hysteresis Voltage| Rser=10k 60 85 110 mV
ViseT ISETPin Voltage Rseg= 10k, Current Mode 0.93 1 1.07 \%
Verure | CHR@in Output Low Voltage lchre BMA 0.315 0.6 \%
N ®eHre| Recharge Batteryhreshold Voltageg Ve oar VreHre 100 160 200 mV

Note : Supply current includdSETIA Y OdzNNBYy § 6 LILINREA Yl St & wmnn>! 0 o6dzi R?
the battery through the BAT pin (approximately 100mA).

www. belling.com.cn 2



BL8578

PIN DESCRIPTION

PIN # NAME DESCRIPTION

OpenDrain Charge Status Output. When the battery is chargingCtHHB®in is pulled low

1 CHRG | by aninternal Nchannel MOSFET. When the charge cycle is completed, Wh@&1 8%78
detects anunder voltage lockout conditiorfGHRGs forcedhigh impedance.
Charge CurrerProgram, Monitor the charge current and Shutdown. This pin set to 1V

2 ISET constantcurrent mode. The charge current is programmed by connecting a 1% resistg
Rserto GND pln

3 Ctrl Sense EedbackVvoltage Pin.
Enable Input Pin. Pulling the EN pin high place8it#&578nto a low power state where

4 EN the BATRNI Ay OdzNNByd RNRLA G2 fSaa GKIFyYy o3
pn>! & C2perayor, NN thd pin low.

5 FB BatteryFeedback Voltage.
Positive Supply Voltage Input. This pin connects to the power devices inside the chip.

6 VIN ranges fromdV to 5.5V for normal operation. QperatipnAdown to the gngteltage Ioclfout
threshold is allowedvith current limited walll R LJU SNA ® 5S 02 dzLJ S
surface mounted ceramic capacitor.

7 SW Switch Node Connection. This pin connects to the drains of_ the internal main and
synchronous poweMOSFET switches. Connect to external inductor.

8 GND Ground.

9 CHRIN | Power Path Output Voltage.

10 BAT . FGGSNE / KFENBSNI hdzii Lddzi ¢ SNXYAYLIEd [/ 2yyS
PGND tdkeep the ripple voltage small.

BLOCK DIAGRAM
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BL8578

ELECTRICAL PERFORMANCE

Tested under TA=25 unless otherwise specified
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BL8578

CHRG Current vs. Temperatul

VISET vs. Temperature
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BL8578

DETAILED DESCRIPTION

General description

The BL8578is a constant current, constant
voltageLion batteryswitchingcharger controller
The charge current is set by an extersagnse
resistor (Rg} across thdSETand GNDpins. The
final battery float voltage is internally setb
4.2\4.35V per cell. For batteries like lithiuion
that require accurate final float voltage, the
internal reference, voltage amplifier and the
resistor divider provide regulation with +1%
accuracy.

A charge cycle begins when the voltage at the
VCQin rises above the UVLO level and is 250mV
or more greater than the battery voltage. At the
beginning of the charge cycle, if the battery
voltageis less than the trickle cinge threshold,
2.9V for the4.2 version, the charger goes into
trickle chargemode. The trickle charge current is
internally set to10% of the fullscale currentThe
charge current is programmable by setting the
value of a precision resistor connected from the
ISETpin to ground. The charge current is 1000
times of the current out of thelSETpin. The
program resistor and the charge current are
calculated using thé&ollowing equations:

p BT
)

The charge current out of the BAT pin can be
determined at any time by monitoring thkSETpin
voltage using the following equation:

2

6
) 2—¢pnnn

When the battery voltage approaches the
programmed float voltag, the charge current
will start to decreaselt terminates the charge
cycle when the charge current falls 16% of the
full-scale value after the final float voltage is
reached. When thdSETpin voltage falls below
100mV for longer than tTERM (typically 1ms),
charging is terminated. The charge current is
latched off and theBL8578enters standby mode,
GKSNB (GKS AyLlzi &dzLJL)x &
(Note: C/10 termination is disabled in triekl
charging and thermal limiting modes).

O dz

Manual Shutdown

Floating thelSETpin by removing the resistor from
ISETpin to ground can put the device in shutdown
mode. The battery drain current is thus reduced to
lessthan5>! | yR (KS adzJJae Odz
pn>! ® wSO02yySOlAy3a (GKS NB
new charge cycle.

Once manually shutdown, theHR®in is in a weak
pull-down state if W is above UVLO voltage. The
CHR@in is in a high impedance state if tB&8578
is in undervoltage lockoumode.

Automatic Recharge

After the termination of the charge cycle, the
BL8578constantly monitors the BAT pin voltage
and starts a new charge cycle when the battery
voltage falls below 4.05V, keeping the battery at
fully charged condition.CHRGoutput enters a
strong pultdown state during recharge cycles.

Inductor Selection

The peakto-peak ripple is limited to 30% of the
maximum output current. This places the peak
current farenough from the minimum ovecurrent
trip level to ensure reliable operatio while
providing enough current ripples for the current
mode converter to operate stablyn this case, for
1.6A maximum output current, e maximum
inductor ripple current is 6/ mA. The inductor size
isestimatedas followingequation:

6 6
) P&

£

)

www. belling.com.cn 6



