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PFM Boost(Step-Up) Multi-Cell Ni-Mh Battery Charger IC

Description

FH53387 is a PFM mode boost(step-up) battery charge
management chip with operating voltage range between
2.7V to 6.5V. It is specially designed for multi-cell Ni-Mh
battery charge management with fewer external compo-
nents. FH53387 adopts constant current and maintenance

mode to charge battery.

On power up, FH53387 enters constant current charging
mode, the external N-channel MOSFET is turned on,
inductor current rises. When inductor current reaches
upper threshold, the N-channel MOSFET is turned off,
then inductor is discharged, the energy stored in inductor
is transferred to battery.

When the inductor current is discharged to its lower
threshold, the N-channel MOSFET is turned on again.
When FB pin voltage rises to 1.124V(Typ.), FH53387
enters maintenance mode, in which the input current is
reduced, in the meantime a timer is started. The charge
process will not be terminated until the time out occurs
or FB pin voltage reaches 1.205V. In termination mode,
the N-channel MOSFET is turned off. When FB pin
voltage falls below recharge threshold, the FH53387%
enters charge mode again. FH533875 switching frequency
can be up to 1.0MHz, which makes a small-profile
inductor usable.

If battery voltage is lower than input voltage by a diode
drop, FH53387 will increase the off time to Sus to reduce
the charge current as a protection for battery with the joint
action of external N-channel and P-channel MOSFET.
The other features include chip enable input, status indic-

ation, etc.

FH53387 is available in 10-pin SSOP package.

ABSOLUTE MAXIMUM RATINGS

VIN, CSN and CE Voltage ................. =03V to 7.00V
BAT Voltage .............ecevvvevceeeeenee.. = 0.3V 10 18.0V
CSN and VIN Voltage ...........c......... - 0.3V t0 0.30V
STAT,LDRYV and HDRYV Voltage .......... —0.30V to VIN
FB, CT Voltage ......ccccccoeveviriecvininneenne - 0.30V to VIN

Features

Input Voltage Range: 2.7V to 6.5V
Operating Current: 300uA@Vn=5.0V
Inductor Current Detection

Can be Powered by Solar-Panel
Switching Frequency up to 1.0MHz

Maintenance Charge Mode to Guarantee
Fully-charged Battery

Charging terminated by Timer
Automatic Recharge

Output Power up to 35.0W

Protection for Low Battery Voltage

and Short battery

e Automatic Adaptability to Input Supply

with Limited Driving Capability

Chip Enable Input

Battery Overvoltage Protection

Status Indication

Operating Temperature: -40°C to 85°C
Available in SSOP-10L Package
Lead-free, RoHs-Compliant and
Halogen free

Applications

e Toys
e Electric Tools
e (Car Models, Aero-modeling

e Standalone NIMH Battery Charger

Maximum Junction Temperature . .........ccccoeverreenene 150°C
Operating Temperature Range ..................... -40°C to 85°C
Storage Temperature .............cccceeuenne... —65°C to 150°C
Lead Temperature(Soldering, 10S) .......cccccveruvenennee. 260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.

These are stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated in the operational

sections of the specifications is not implied.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

ForDevices Electronics Technologies Corporation

| © 2021 Confidential-Prepared for Customer Use Only | Doc Version Number: Rev.001

http://www.fordevices.com | Tel: 86-755-82217619 | TIM: 40069775 / 80097244 | © 2021 ForDevices, Inc. All rights reserved. | Page: 01/16



FHS53387

Typical Application Circuit
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Figure 1. Typical Application Circuit
(No protection for low or short battery)
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Figure 2. Typical Application Circuit
(Protection for low or short battery)
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Figure 3. Block Diagram
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Pin Assignment
FH53378 (TOP VIEW)

]
STAT | 1 10 | CT

CE| 2 9 | CSN

FB| 3 8 | VIN

BAT| 4 7 | HDRV

GND| 5 6 | LDRV

SSOP-10L

Pin Description

No. Symbol Description

1 STAT Status Indication Output. CMOS output. STAT pin’s being high means charger
is in charging state; and charger is in termination state when STAT pin is low.

Chip Enable Input. A high input will put the device in the normal operating mode.
2 CE Pulling the CE pin to low level will put the FH53387 into disable mode. The CE pin
can be driven by TTL or CMOS logic level.
Battery Voltage Feedback Input. Battery voltage is fedback to the FH53387 through
3 FB this pin. The FH53387 determines the charge mode based on the FB pin voltage.
As shown in Figure 1, the battery terminal voltage at BAT pin :

VBaT=Vesx(1+R1 / R2)

4 BAT Battery Positive Terminal. BAT pin should be tied to battery’s positive terminal to
monitor battery voltage.

5 GND GND. Ground, namely the negative terminal of input supply and battery.

Gate Drive for external N-Channel MOSFET.

Connect LDRYV pin to the gate of external N-Channel MOSFET.

Gate Drive for external P-Channel MOSFET.

Connect HDRYV to the gate of external P-Channel MOSFET. If there is no need to
consider the cases such as battery voltage being lower than input supply or short
battery, then the P-Channel MOSFET is not needed, and leave HDRV pin floating.

6 LDRV

7 HDRV

Positive Terminal of Input Supply. FH53387 s internal circuit is powered by
this pin, VIN is also the positive terminal of inductor current sensing.

Negative Terminal of Inductor Current Sensing. A current sense resistor Rcs
9 CSN between VIN pin and CSN pin is used to sense inductor current, also the input current.
In constant current mode, (VIN— CSN) is regulated between 85SmV and 125mV.

Timing Capacitor Connection Input. The timing capacitor should be connected

between CT pin and GND. The timing function is started once FH53387 enters

maintenance mode, and the timing time is determined by the following equation:
timing = 12.18 x 109xC2

Where C2 is the capacitance of capacitor C2 in Fig.1 and Fig.2.

10 CT
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Package Information

Type: SSOP-10L
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RECOMMENDED LAND PATTERN(Unit: mm)
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Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.300 0.450 0.012 0.018
c 0.170 0.250 0.007 0.010
D 4.700 5.100 0.185 0.201
E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244
e 1.00 0 BSC 0.039 BSC
L 0.400 1.270 0.016 0.050
0 0° 8° 1° 8°
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Ordering Information

Operating
Part Number Voltage Range Features Package Type Top Mark SPQ
Temperature
o PFM Boost(Step-Up)
e Switch frequency: 1.0MHz FH53387
FH53387S10 2.7V~ 6.5V -40°C to 85°C SSOP-10L 4000PCS/Reel

e Output power: 35.0W X XYZ

® Powered by Solar-Panel

Note:

» FH53387 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.

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

‘ \ ESD SENSITIVITY CAUTION

ESD damage can range from subtle performance degradation

Product ww Order
Folder e o Now
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1 1
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X Technical 2 Tools & .
to complete device failure. Precision integrated circuits may ! Documents #N Software '
1 1
1 1
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1 1
1 1

be more susceptible to damage because very small parametric

. . . it
changes could cause the device not to meet its published & (S:lggglujfty

specifications.
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Do S Free Compliant

PERSONNEL

» Theinformation described herein is subject to change without notice.

» 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.

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
redundancy, fire-prevention measures, and malfunction prevention, to prevent any accidents, fires, or community damage that may ensue.
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