FH4053

ForDevices

Linear Battery Management Chip, 1.0A is compatible with the USB interface

B General Description

The FH4053 is a constant - current/constant - voltage charger
circuit for single cell lithium-ion batteries. The device includes
an internal power transistor, does not need external current sense
resistor and blocking diode in applications. FH4053 requires
minima external components, and meet the USB bus specificat-
ion, is very suitable for portable applications in the field.

Therma modulatio circui ca contro the chip temperature in a
safe range when the device power dissipation is relatively
large or the ambient temperature is higher. Within a fixed
constant charge voltage 4.2V, can also be adjusted by an external

resistor. Charge current set by an external resistor.

When the input voltage (AC adapter or USB power supply)
power is lost, FH4053 automatically enters a low power sleep
mode, and then the battery current consumption is less than 3.0
MA. Built - in protection circuits against irrigation, when the
battery voltage is higher than the input voltage, automatically
turn off built-in power MOSFET. Other features include low
input voltage latch, automatic recharge, the battery temperature
protect and charge status /charge status indication functins .
FH4053 uses thermally enhanced 8-pin small outline package
ESOP-8L.

B Features

®  Programmable charge current up to 1.0A

® No MOSFET, sense resistor or blocking diode required

®  Complete linear charger in small package for single cell
lithium-ion batteries

®  Constant-current/constant-voltage operation with thermal
regulation to maximize charge rate without risk of overheating

®  Charges single cell li-ion batteries directly from USB port

®  Preset 4.20/3.65V charge voltage with +1% accuracy,
also can be adjusted by FB

®  Monitor output charge current

®  Automatic recharge

®  Charge status output pin

L] 1/10 charge current termination

® Supply current in shutdown: 25.0pA

®  Trickle charge threshold : 2.90/2.40V(Match different battery)

®  Soft-Start limits inrush current

®  Output with protection against anti-irrigation

®  Available in ESOP-8L Package

B Applications

®  Mobile phones ®  Digital cameras ®  MP4 player
®  Bluetooth applications ®  Electroni ¢ dictionary
B Typical Application Circuit .
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Figure. FH4053 Application Circuit
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B Pin Configuration - -
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B Pin Function

® TS (Pin 1): The TS pin to the battery of the NTC sensor output. If the TS pin voltage is less than the input voltage of 30% or greater
than 60% of the input voltage means the battery temperature is too low or too high, then the charge will be suspended.
If the TS input voltage between 30% and 60%, then the battery fault condition will be cleared, the charge will continue.

Battery temperature sensing feet, when not use, please contact GND.

® ISET (Pin 2): Charge current programming, charge current monitoring and close pin. Charge current is controlled by a resistor of
precision of 1% to the ground. In the constant charge current state, this port provides 1.0V voltage. In all conditions, this

port charge current can be calculated using the following formula:

IBAT = (VISET/RISET) x1250

ISET port can also be used to turn off the charger. Resistance to side with the separation of programming can pull the 3pA
current source to increase ISET port voltage. When the suspension reached the limit voltage 1.21V, the device enters stop
state, after charging the input current drop to 25pA. This port pinch - off voltage is about 2.40V. If supply this port
voltage more than pinch-off voltage, the current will be 1.5mA. Through combinating ISET pin to the ground, the charger

will back to normal.
® GND (Pin 3): Ground terminal

® VIN (Pin 4): Supply positive input voltage. Power supply for the charger. VCC can be 4.25V to 6.50V and must have at least 1.0uF
bypass capacitor.If the BAT pin voltage of VCC down to within 30mV, FH4052 into the suspension state, and make
BAT Current less than 2.0uA.

® BAT (Pin 5): Make the battery's positive terminal connected to this pin. When the power supply voltage lower than the threshold
latch voltage or sleep mode voltage, BAT pin current is less than 2.0uA. BAT pin provide the battery charge current and

constant voltage charging voltage.

® DONE (Pin 6): When charging end, DONE pin is pulled low by internal switch represents that charge has ended; otherwise DONE

pin is high impedance state.

® CHRG (Pin 7): When the charger tothe battery charging, CHRG pin is pulled low by the internal switch, represents charging

being; otherwise CHRG pin is in high impedance state.

® FB (Pin 8): This pin foot iron phosphate power battery access. When FB and BAT shorted, the output is 3.65V. If connect a resistor

between the FB pin and BAT pin, constant charging voltage can be adjusted.
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B Block Diagram
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Figure 2. Function Blocck Diagram
B Absolute Maximum Ratings
Parameter Symbol Maximum Rating Unit
Input supply voltage Vee Vss-0.3 ~Vss+7.0
ISET pin Voltage Vprog Vss-0.3 ~V.+0.3
BAT pin Voltage Vbat Vss-0.3 ~6.0
DONE pin Voltage Vdone Vss-0.3 ~Vss+7.0 v
CHAG pin Voltage Vchrg Vss-0.3 ~Vss+7.0
ESD discharge capability Hbm 3000
BAT pin current Ibat 1500 mA
ISET pin current Iprog 1500 uA
Operating ambient temperature Topa -40 ~+85
Storage temperature Tstr -65 ~+125 °C
Pin soldering temperature (10s) - 300

Caution : The absolute maximum ratings are rated values exceeding which the product could suffer physical damage.
These values must therefore not be exceeded under any conditions.
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B Package Information

® ESOP-8L
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Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.050 0.150 0.002 0.006
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
¢ 0.170 0.250 0.007 0.010
D 4.700 5.100 0.185 0.200
D1 3.202 3.420 0.126 0.134
E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244
E2 2.313 2.513 0.091 0.099
e 1.270 (BSC) 0.050 (BSC)
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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B Ordering Information

Part Number Description Temperature Range | Package Type | Top Mark SPQ
Linear Battery Charger
Charge Current: 1.0A FH4053
FH405388 | 40 ~ +85°C ESOP-8L 2500PCS/Reel
Have trickle charge Y ML %%

Output Voltage:4.20V/3.65( £ 1%)

Note:
» FH4053 devices are Pb-free and RoHs compliant.
» The surface prints of our semiconductor devices are subject to change during the production process and do not involve changes

in electrical parameters, and we will not separately state the notice.

&R
@

> If you have any other custom purchase needs, please contact our sales department.

B Marking Rule

L] ESOP-SL
FH4053 » Device Name
YML *** » Date Code

TO00

‘\ ESD SENSITIVITY CAUTION
ESD damage can range from subtle performance
degradation to complete device failure. Precision
integrated circuits may be more susceptible to
damage because very small parametric changes

could cause the device not to meet its published '-— Product ww Order Technical 2 Tools & Support &
. . B rolder e o Now Documents #'N Software Community

specifications.

" Note:

»  Theinformation described herein is subject to change withoutnotice.

»  ForDevices Inc. is not responsible for any problems caused by circuits or diagrams described herein whose related industrial properties,
patents, or other rights belong to third parties. The application circuit examples explain typical applications of the products, and do not
guarantee the success of any specific mass-production design.

»  Use of the information described herein for other purposes and/or reproduction or copying without the express permission of ForDevices
Inc. is strictly prohibited.

»  The products described herein cannot be used as part of any device or equipment affecting the human body, such as exercise equipment,
medical equipment, security systems, gas equipment, or any apparatus installed in airplanes and other vehicles, without prior written
permission of ForDevices Inc.

»  Although ForDevices Inc. exerts the greatest possible effort to ensure high quality and reliability, the failure or malfunction of
semiconductor products may occur. The user of these products should therefore give thorough consideration to safety design, including ¢
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