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Abstract— The idea of our project is raised from a common 

problem many students face: ineffective alarm clocks. 

Regardless of how loud the alarm is, a sleepy student can 

easily snooze/turn off the alarm and go back to sleep. To 

combat this, we wanted to design an alarm clock that would 

force the user to actually be somewhat alert to turn off the 

alarm. The end result was an alarm clock that moves away 

from the user when the he/she tries to snooze or turn off the 

alarm. It is intended to lure the user out of bed when the 

alarm sounds. Instead of being able to hit snooze three or four 

times and sleep in, the user will have to get up and chase the 

clock to silence it. Also it has all the features of a “regular” 

alarm clock: settable time,alarm, and alarm on/off. The alarm 

clock displays the time in 24-hour format on LED seven-

segment display. 
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I.  INTRODUCTION 
 
We implemented a prototype for a moving alarm clock 
which moves away from the user when they try to silence 
the alarm. It has all the features of a “regular” alarm clock: 
settable time, alarm and alarm on/off. The alarm clock 
displays the time in 24-hour format on LED seven-segment 
display. The whole unit is mounted on a chassis with 
wheels driven by two small DC motors. A proximity sensor 
is mounted near the OFF button which is activated 
whenever the user’s finger nears the button, causing the 
clock to move away. To design the entire system we 
require a microcontroller which performs the functions of a 
clock with the help of RTC (Real Time Clock). 
 
 

II.  PROPOSED DESIGN 
 

The project aims in designing a moving alarm 
clock, using RTC (Real Time Clock), which helps the 
microcontroller to perform the functions of a clock. Time 
setting is done using the button inputs. The whole unit is 
mounted on a chassis with wheels driven by two small DC 
motors. A proximity sensor is mounted near the OFF button 
which is activated whenever the user’s finger nears the 
button, causing the clock to move away. Once the user off 
the alarm both the alarm and vehicle stops. 

 
 
Major Blocks:  
1. Microcontroller PIC16F877A  
2. Operating keyboard 
3. IR proximity sensors  
4. Seven segment display  
5. Alarm  
6. RTC  
7. Motor drive  
8. Dc motor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                             Fig.1 Block diagram 
 
A.  Microcontroller PIC16F877A:  

We use an 8bit Microcontroller as its CPU. The 
PIC 16F877A is a low-power, high-performance CMOS 8-
bit microcomputer with 8K words of Flash Programmable 
and Erasable Read Only Memory (PEROM). The device is 
manufactured using Microchip’s high density nonvolatile 
memory technology and is compatible with its RISC 
instruction. The on-chip Flash allows the program memory 
to be reprogrammed in-system or by a conventional 
nonvolatile memory programmer. By combining a versatile 
8-bit CPU with Flash on a monolithic chip, the PIC 
16F877A is a powerful microcomputer which provides a 
highly flexible and cost effective solution for many 
embedded control applications. This is a software 
controlled system, and it makes use of an 8 bit 
microcontroller.



 
 
B.  Operating Keyboard III.   FLOW CHART  

It is the only user input unit which allow user to  
program/modify schedule as per their requirement.  
There are 6 key named MENU, UP, DOWN, NEXT,  
ENTER, and EXIT. As their names, these are for 
different purposes and all these keys are linked with  
software menus. Push buttons are used here. 
 
C.  IR Proximity Sensor  

This Sensor module works on the principle of 
Reflection of Infrared Rays from the incident surface. A 
continuous beam of IR rays is emitted by the IR LED. 
Whenever a reflecting surface (white/obstacle) comes in 
front of the Receiver (photo diode), these rays are reflected 
back and captured. Whenever an absorbing surface 
(Black/No Obstacle) comes in front of the Receiver, these 
rays are absorbed by the surface and thus unable to be 
captured. 
 
D.  Seven-Segment Display  

A seven segment display is the most basic electronic 
display device that can display digits from 0-9. The most 
common configuration has an array of eight LEDs arranged 
in a special pattern to display these digits. They are laid out 
as a squared-off figure ‘8’.A 4-digit LED seven segment 
display is used here to display the time. 
 

E.  Alarm  
This section uses an audio signaling device called 

piezo-electric buzzer as an alarm. The piezo buzzer 
produces sound based on reverse of the piezoelectric 
effect. It produces some noisy sound irrespective of the 
voltage variation applied to it. 
 
F.  RTC  

This is a time schedule management system which 
has to process schedule time and real-time. Unfortunately, 
the microcontroller can’t process real-time itself. To avail 
real-time to the controller, we have added one RTC 
DS1302 IC to the controller. RTC process real-time and 
date without any interrupt to maintain stable with other 
real-time device like, wrist watch, wall clock, etc. there is 
one backup battery connected to RTC to ensure its working 
even mains power fails. 
 
G. Motor Drive And Motor  

When the sensor is activated the vehicle moves 
using geared dc motor. Driver is used to boost the current. 
The current from microcontroller is not sufficient enough 
to rotate the motors a current amplifier is used. L293D is 
used to drive the motor. 

http://www.engineersgarage.com/content/led


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2  Hardware implementation 

 
IV.  HOW  IT  WORKS 

  

     The system starts when the power is turned ON i.e when 

a 12v battery is connected to the power supply circuit, 

which functions as a voltage regulator so 12v is limited to 

5v. Except motor driver all ICs require 5v supply. So as the 

system starts the RTC is read . RTC helps the 

microcontroller to perform the functions of a clock . LED 

seven segment display displays the time. The alarm time 

and current time is set using the button inputs. The alarm 

time is stored in the microcontroller and the RTC keeps on 

checking whether the stored time and the current time is 

same, when they are equal the buzzer turns ON. A piezo 

electric buzzer is used here which works on the under lying 

principle of reverse of piezo electric effect  i.e the 

generation of pressure variation or strain by the application 

of electric potential across a piezo crystal. IR sensor is 

placed near the alarm OFF button. The sensor consist of an 

IR LED that continuously emits IR light and an IR photo 

diode that captures the reflected light when an obstacle 

comes in front of IR LED, i.e when the user try to press the 

OFF button. This will be sensed by the microcontroller and 

then the motor is driven by the motor driver IC and hence 

the vehicle moves forward, once the user presses the OFF 

button, both alarm and the vehicle stops.  

V.  ADVANTAGES  

 
• Our design met all the functional requirements of 

a traditional alarm clock. 
 

• It keeps time to a high degree of accuracy. 
 

• Easy to operate. 
 

• Highly efficient and user friendly 

 



  

 

 

 

  
V. FUTURE SCOPE 

 
• Improve power management by disabling the 

display and allowing the microcontroller to sleep 

when the user does not need to see the display. 
 

• Reduce the size of the vehicle. 
 

• Include an obstacle avoider. 

 
VI.  CONCLUSION 

 
Moving alarm clock is easily usable by the 

general population. The seven-segment display is bright 
enough to be read in daylight or night, and the alarm tone 
should be loud enough to wake heavy sleepers but not too 
loud as to cause pain. It satisfies the needs of people in a 
more efficient way when compared to normal alarm 
clock..Thus this is a better device as it forces the user to be 
alert to turn off the alarm. 
 
Integrating features of all the hardware components used 

have been developed in it. Presence of every module has 

been reasoned out and placed carefully, thus contributing to 

the best working of the unit. Secondly, using highly 

advanced IC‘s with the help of growing technology, the 
project has been successfully implemented  and tested. 
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