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easy-to-use package.
To determine the distance, pin 2 

(TRI) of the module should receive a 
‘high’ pulse for at least 10µs. This will 
initiate the module to transmit eight 
cycles of ultrasonic burst at 40kHz 
and wait for the reflected ultrasonic 

Fig. 5: Suggested sensor installation at the 
rear bumper

efy Note 
The source code of this project is  
included in this month’s EFy dVd 
and is also available for free down-
load at source.efymag.com 

Parts List
Semiconductors:
IC1 - ATmega328 microcontroller
IC2 - 7805, 5V regulator
LED1-LED9 - 5mm LED
Resistors (all 1/4-watt, ±5% carbon):
R1-R8 - 330-ohm
R9 - 470-ohm
R10 - 1-kilo-ohm
Capacitors:
C1 - 470µF, 35V electrolytic
C2, C6 - 0.1µF ceramic disk
C3, C4 - 22pF ceramic disk 
C5 - 10µF, 16V electrolytic 
Miscellaneous:
PZ1 - Piezo-buzzer
XTAL1 - 16MHz crystal oscillator
CON1 - 2-pin terminal connector
S1 - Tactile switch
US-Module - HC-SR04 transceiver 

Table II
Test Points

Test point Details

TP0 0V, GND

TP1 5V

TP2 High pulse as per distance  
 of obstacle

TP3 Low (when S1 is pressed)Fig. 3: An actual-size, single-side PCB for the 
car-reversing audio-visual alarm 

Fig. 4: Component layout for the PCB 

signal. When the sensor detects the 
reflected ultrasonic signal, it sets 
pin 3 (Echo) to high. Duration of 
the reflected pulse depends on the 
distance from the obstacle. The dis-
tance can be calculated as:

Distance (in centimeters) = 
T/58, where T = Width of pulse at 
Echo pin in micro seconds

Power supply. 12V DC supply 
is drawn from the car’s battery, 
or any other DC source, and con-
verted to 5V using 7805 regulator, 
to power the circuit, including the 
microcontroller and sensor module 
HC-SR04. LED9 is used to indicate 
the presence of power in the circuit.

Software. The program is writ-
ten in Arduino programming 
language and compiled and burnt 
using Arduino IDE. The software 
(parkingalarm.ino) is designed to 
detect an obstacle up to a maximum 
of 200cm distance. 

Construction  
and testing
An actual-size, single-side PCB 
for the car-reversing audio-visual 
alarm circuit is shown in Fig. 3 and 
its component layout in Fig. 4. 

Assemble the circuit on the 
recommended PCB to minimize 
assembly errors. Double-check for 
any overlooked error. Use proper 
IC base for the microcontroller. To 
test the circuit for proper function-
ing, verify correct 5V supply for the 
circuit at TP1 with respect to TP0. 

For initial testing, just switch on 
the circuit and move an object in 
front of the sensor module. When 
distance between sensor and object 
is about 200cm, LED1 would glow. 
When the distance is about 25cm 
only, all the LEDs (LED1 through 
LED8) would glow and the buzzer 
will start giving a continuous beep 

sound.
You can install the sensor module at 

the rear bumper of your car, as shown 
in Fig. 5. The LEDs (LED1 through 
LED8) and buzzer can be placed near 
the dashboard. The circuit should get 
switched on as soon as you place your 

car in reverse gear. As your car ap-
proaches an obstacle, more and more 
LEDs would start glowing. The buzzer 
will give a continuous beep sound 
when distance between your car and 
the obstacle becomes 25cm or less.  

The author is a B.Tech (electronics and com-
munication). His interests include working with 
microprocessors and microcontrollers 




