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4.0A Multi-Chemistry Battery Charger With
Photovoltaic Cell MPPT Function

General Descriptions

The FH5402 is a PWM switch-mode multi-chemistry
battery charger controller that can be powered by
photovoltaic cell with maximum power point tracking
function using few external components.

The FH5402 is specially designed for charging lithium
-ion, LiFePO4 or Lithium Titanate batteries with constant
current and constant voltage mode. In constant voltage
mode, the regulation voltage is set by 2 external resistors.
The constant charging current is programmable with a
single current sense resistor.

Deeply discharged batteries are automatically trickle
charged at 17.5% of the programmed constant charging
current until the cell voltage exceeds 66.5% of constant
voltage. The charge cycle is terminated once the charging
current drops to 16% of full-scale current, and a new
charge cycle automatically restarts if the charge current

rises above 58.8% of full-scale charge current.

FH5402 will automatically enter sleep mode when
input voltage is lower than battery voltage. Other features
include under voltage lockout, battery over voltage
protection, status indication, etc.

FH5402 is available in a space-saving 10-pin SSOP
package.

Package Type

e Type: SSOP-10L (3000PCS/Reel)

Typical Application Circuit

Features

Photovoltaic Cell Maximum Power Point Tracking
Wide Input Voltage: 6.6V to 30.0V

Complete Charge Controller for Single or Multi-cell
Lithium ion, LiFePO4 or Lithium Titanate Batteries
Charge Current Up to 4.0A

PWM Switching Frequency: 310KHz

Can be used as Voltage Source when Battery is Absent
Charging Current is programmed with a current sense
resistor

Automatic Conditioning of Deeply Discharged
Batteries

Automatic Recharge

Charging Status Indication

Soft-Start

Battery Overvoltage Protection

Operating Ambient Temperature: - 40°C to+85°C

Available in 10-Pin SSOP Package
Pb-free, RoHs Compliant, Halogen Free
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Hand-held Equipment

Emergency Lamp and Camping Lamp
Battery-Backup Systems

Portable Industrial and Medical Equipment

Standalone Chargers for Lithium ion,
LiFePO4 or Lithium Titanate Batteries

* : Diode D1 can be omitted, refer to section “Diode Selection” on Page 9.

Figure 1 Typical Application Circuit
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Pin Assignment

FHS5402 (TOP VIEW)

[
VG| 1 10 | DRV
GND | 2 9 | VCC
— FH5402
CHRG | 3 8 | CSPp
MPPT | 4 7 | BAT
COM | 5 6 | FB
SSOP-10L
Pin Description
Pin No. Name Descriptions
1 VG Internal Voltage Regulator. VG internally supplies power to gate driver,
connect a 100nF capacitor between VG pin and VCC pin.
2 GND Ground. Negative terminal of input supply.
3 Open-Drain Charge Status Output. When the battery is being charged, this pin is
CHRG pulled low by an internal switch. Otherwise this pin is in high impedance state.
Photovoltaic Cell Maximum Power Point Tracking Pin.
4 MPPT Connect this pin to the external resistor divider for maximum power point tracking.
In maximum power point tracking status, the MPPT pin’s voltage is regulated to 1.205V.
5 COM Loop Compensation Input. Connect a 220nF capacitor in series with an 120 Q
resistor from this pin to GND.
6 FB Battery Voltage Feedback Input. Generally this Pin is connected to the external
feedback resistor divider to sense the battery voltage.
Negative Input for Charge Current Sensing.
7 BAT This pin and the CSP pin measure the voltage drop
across the sense resistor Rcs to provide the current signals required.
Positive Input for Charge Current Sensing. This pin and the BAT pin measure the voltage
8 CSP . . . .
drop across the sense resistor Rcs to provide the current signals required.
9 vVCe External DC Power Supply Input. VCC is also the power supply for internal circuit.
Bypass this pin with capacitors.
10 DRV Gate Drive Pin. Drive the gate of external P-channel MOSFET.
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PACKAGE OUTLINE DIMENSIONS

e Type: SSOP-10L
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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
E1l 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
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Operating
Part Number Voltage Range Features Package Type Top Mark SPQ
Temperature

e 310KHz Frequency
® Duty Cycle: 94% FH5402

FH5402S10 | 6.6V ~30.0V -40°C to 85°C SSOP-10L 3000PCS/Reel
e Multi-cell Li-ion | LiFePO4 YML xx
e Charge Current: 4.0A

Note:

» FH5402 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

Arad

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

&

Lead Free

could cause the device not to meet its published '-_ Product wy Order Technical 2D Tools & Support &

. . P - Folder -!_. Now b Documents &N Software Community
specifications.

7 Note:

» The information 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.

» 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

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

A Update by Jan.2021
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