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Overview

Goals

Using the Boost converter to raise the voltage from 5V input
source, i.e. DC Adapter, to a voltage suitable for charging a
car battery

Goal 1

Designing a power supply by adding some modifications to the
Boost Converter

Goal 2

Car battery charger

Making a device using the Boost
converter to charge the car
battery
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Calculations

Car battery charger

Vin =5 V Vo =14.4 V Io=10 A

Rl = Vo/Io = 1.44 

For the boost converter Vo/Vin = 1/(1-D)

D = 0.653  
(in percentage = 65.3 %) 

Ic = C * dV/dT Vl = L * dIl/dT

Vo = ( Vo*D)/Ro*C*Fs I  = (Vin*D)/(L*Fs)L

I  = 30% I Vo = 1% Vo&Let, L L & Fs = 100KHz

=

Vo
D` * R

0.144

Assume that the voltage is 14.4V and the current is
10A to take the losses in consideration.

=
5* 0.653

 L *100 KHz
8.645

I  L=
14.4

0.347 * 1.44
= = 28.82 A IL= 0.3 * 28.82 = 0.8645 

14.4*0.653
1.44*C*100KHz

L = 3.77 uH
take the standard value = 3.3 uH

C = 453 uF
take the standard value = 470 uF



Element Value

Resistor 1.44  

Inductor 3.3 uH

Capacitor 470 uF
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Components

Car battery charger

MOSFET “IRFZ44N”

Diode “1N5822”
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Simulation result

Car battery charger
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PCB Design

Arduino Code

Car battery charger
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Lorem ipsum dolor sit amet, consectetur adipiscing elit. Pellentesque vel
velit non dolor dignissim efficitur fringilla sed turpis. Ut luctus ullamcorper
vehicula. Etiam molestie risus ac urna ultricies finibus. Vestibulum et nulla
vel dui efficitur porta.

Power Supply

Car battery charger

We can obtain a power supply by using the output voltage
of the previous circuit as an input to another circuit.

The new circuit provides two output ports 
One of them is a constant DC voltage equals to the
input voltage “12.7 V”.

1.

 The other is a DC voltage can be adjusted from 1.2 V to
a value approximately equal the input voltage “12.7 in
this case” by a variable resistance.

2.



Vo = 1.25( 1+(R` / R2) ) 
Vo=12.7 V
assume R=220 K
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Calculations

Car battery charger

12.7 = 1.25 (1 + (R`/220K   ) ) R` = 2.015 K

R` = R1 // R3
assume R1 = 3K R3 = 10 K
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Components

Car battery charger

MOSFET “LM317”

Diode “1N4007”
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Simulation Result

Car battery charger

Full Connections
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PCB Design

Car battery charger


