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INTRODUCTION

In this project we divide the electrical & electronic 

discussion into 2 parts.

1. Software

2. Hardware



SOFTWARE

� C language

� PCWH compiler

� UP00A programmer 

� Flow Chart & Source Code

� Program description

� Calculation



C LANGUAGE

� It’s a common programming language

� Easier to understand

� Require less time to program.



PCWH COMPILER

� A program that compile C language to machine 

language.



UP00A PROGRAMMER

� The programmer that is used to download the program 

onto the PIC16F877



FLOW CHART



SOURCE CODE



CALCULATION

� By default, the analog to digital converter is 8 bits. Thus, a range of 
0 to 5 volts analog is represented by the numbers 0-255. The A/D 
reading can be converted to volts by the formula:

Volts = Reading*(5.0/255)

Reading = Volts*(255/5)

Voltage produce by temperature sensor at 40°C,

Vts = 10m*40

= 400mV

= 0.4V

Reading = 0.4*(255/5)

= 20.4

= 21

� So in the programming we set 21 as the limit where the temperature 
sensor exceeds 40°C. 



HARDWARE

� Circuit Implementation

� Analog Circuit

� Digital Circuit



ANALOG CIRCUIT

� The function of this circuit is to interchange the terminal 

of the DC motor so that it can turn clockwise and 

counter-clockwise.

� We achieve the goal by using two relays. 



ANALOG CIRCUIT SCHEMATIC



� Initially, both of the DC motor terminal are connected to 

the negative terminal of the 12V battery. Thus the motor 

will not turn.



� When relay1 is activated, the inner connection of relay1 

change from A to B. This will complete the circuit.



� When relay2 is activated, the inner connection of relay2 

change from C to D. This will complete the circuit.



To activate the relay, we need to have at least 6V of supply. The output of 

the PIC16F877 only generates 4.6V. This is insufficient to trigger the relay. 

We solve the problem by using the 2N2222 BJT. As we all know, BJT can 

act as a switch. 

From the diagram above, the current from collector(C) will be allowed to 

pass to emitter(E) only if there is current flowing in from base(B) which is 

from the PIC16F877. When the PIC16F877 output is HIGH, the current will 

flow from collector to emitter and complete the circuit. Thus the relay will be 

activated. 



DIGITAL CIRCUIT

� The function of this circuit is to control the DC motor 

based on the temperature changes.

� It consist of the PIC16F877,LM35DT(temperature 

sensor),4MHz oscillator,L7806CV(voltage regulator) and 

three 10K Ohm resistor.  



DIGITAL CIRCUIT SCHEMATIC



MAIN CIRCUIT



MAIN CIRCUIT SCHEMATIC


