
DEPARTMENT OF ELECTRICAL ENGINEERING 

UNIVERSITI TEKNOLOGI MARA 

CAWANGAN PULAU PINANG

FINAL REPORT OF DIPLOMA PROJECT

TEMPERATURE MEASUREMENT USING TRANSISTOR AS

A SENSOR

9 FEBUARY 2004

HASSNIZA BINTI ZA1NAL ABIDIN 

2000111122

NOR BINTI SHAHBUDIN 

2001663796

SUPERVISOR’S NAME 

PN. ALHAN FARHANA BT ABD RAHIM



TEMPERATURE MEASUREMENT USING TRANSISTOR AS A SENSOR KEU380

TABLE OF CONTENTS: PAGE

ACKNOWLEDGEMENT i

ABSTRACT ii

CHAPTER 

1. INTRODUCTION

1.1 Background theory 1

1.2 Objectives 2

2. DIFFERENT SENSOR TECHNIQUE

2.1 BCD seven segment decoder 3

2.2 IC1 (ICL1707) 6

2.3 1C2 (LM311) 7

2.4 IC3 (IC 7805) 8

3. CIRCUIT DESIGN AND OPERATION

3.1 Circuit operation 9

3.2 Circuit design

3.2.1 Schematic diagram 11

3.2.2 Power supply unit 12

3.2.3 Relay controller unit 13

3.2.4 Component list and data 14

3.3 Circuit simulation

3.3.1 Circuit maker software 15

3.3.2 S i m ul ati on procedures 16

3.3.3 Simulation result 17

4. CONSRTUCTIONS OF TEMPERATURE MEASUREMENT

4.1 PCB design and construction layout 19-20

4.1.1 PCB making

4.1.2 Lettering (PCB Drawing)



TEMPER.4 TV RE MEASUREMENT USING TRANSISTOR AS A SENSOR KF.U3S0

ACKNOWLEDGEMENT

Assalamualaikum W.R.T

With the name o f ALLAH S. W.T the most gracious and most merciful and to our Prophet 

Muhammad S.A.W and his holy family. Thanks to ALLAH for giving our opportunity to 

complete this projects successfully.

We would to express our deep sense of gratitude and appreciation to our projects 

supervisor Pn. Alhan Farhana binti Abd Rahim and all lectures for their consistent help and 

guidance as well as prevision o f their variable time, encourage, knowledge, ideas and technical 

expertise.

Lastly, thanks to our lovely parent for giving us moral support and financial to do our 

project. Finally this expression also goes to all our friends for willing to help us on during our 

research.

i



TEMPERATURE MEASUREMENT USING TRANSISTOR AS A SENSOR KEU3S0

ABSTRACT

Today actually on the go to new era o f technologies. Time past and change and everyone 

try to find something different from the latest technology. Computing, communication, 

information technology and microelectronic are the most interested field that scientist concentrate 

for.

Then try to familiarize with the part o f this technology by construct the project, which 

use to measure temperature using commercially available sensor. This simple temperature sensor 

built around a transistor (used as a diode) and a single-chip analogue-to-digital converter (ADC) 

cum 3Vi digit LED divider ICL7107. Transistor T2 is use as a sensor, the system have two preset 

level higher and lower level.

A few passive components that easy to get from our local electronic component supplies 

are used. The components are such a resistor, capacitor and diode, some active components as 

linear ICs and transistor.

Finally, from displaying the temperature with a resolution o f 0 .1°C, this project provides 

from temperature-based relay activation for controlling heaters, coolers, iron and also at air 

conditioner.
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CHAPTER 1 

INTRODUCTION 

1.1 BACKGROUND THEORY:

The operation of this project is simple, combination from ICs can shown the 

decimal digit at the display which built around a transistor (used as a diode) and a single

chip analogue-to-digital converter (ADC) cum 3Vi-digit LED driver IC17107. Apart from 

displaying the temperature with resolution o f 0.1°C, this circuit temperature measurement 

circuit provide for temperature-based relay activation for controlling heater and cooler.

The temperature measurement system using a transistor as a sensor, will be 

divided in three different circuit as follows:

1. The power supply circuit.

2. Temperature measurement circuit.

3. Display circuit.
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