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ABSTRACT

The simple code lock is a simple security system. The circuit described is of
an electronic combination lock for daily use. It response only to the right sequence of
four digits that are keyed in correctly. If a wrong keys is touched it resets the lock.
The circuit is built around two CD4013 dual-D flip-flops ics. The clock pins of the
four flip-flop are connected to a,b,c and d pads. This pad will generate the ics when
the combinational digits are right. The correct code sequence for energisation of relay
is realized by clocking points a,b,c and d in that order. The four remaining switch
a/b/c/d briefly pull the clock inputs in high and the state of flip-flop is altered.

This circuit can be usefully employed in cars so that the car can start only
when the correct code sequence is keyed in via the key pad. The circuit also can be
the safety code. Which it will be our secret number to make sure our safety. It can

employed in safety box, door and various other applications.



ACKNOWLEDGEMENT

First and foremost we would like to thanks to GOD ALLAH a w the most
gracious and most merciful for leading us to attend this course and directly able to
perform this project for our useful knowledge. Knowledge is the thing that disregard
in our religion, disregard whether we practice it or not as long we performed our
responsibility as a student, which is to gain knowledge to the next level that we can
obtain.

We would like to wish with our dept gratitude and appreciation to our
respectable and knowledgeable supervisor Pn Siti Noraini Bt Hj Sulaiman for her
moral support, guidance, encouragement and patience all the way from beginning
until end of project 2. She are always been the spirit and inspiration for us doing
accomplishing as well as in full filling the course requirement Without her co-
operation and substitution for this project, it would be impossible for us to complete
this project.

We also would like to express our thanks to Tn Hj Mohd Nor Tajuddin and lab
assistance for spending their value of time in helping us to do our hardware and to
complete this project. For those who helped us to find the materials for this project,
their participant and co-operation are highly appreciated.

Lastly we wish to give the highest and lose to our family for the moral
support, motivation, financial and for the encouragement, patience and prayers which

enable the project to be completed as required



TABLE OF CONTENTS

Acknowledgement

Abstract

1 INTRODUCTION
11 Background theory
1.2 Scope of work
13 Objectives of the project

2 DIFFERENT CODE LOCK SYSTEM
2.1 Simple Low Cost Digital Code Lock
2.2 Programmable Digital Code Lock
2.3 Electronic Card Lock System

3 CIRCUIT DESIGN AND OPERATION
31 Circuit Operation
3.1.1 Component List and Data
3.1.2 Cost of Component
3.2 Circuit Simulation
3.2.1 Circuit Maker Soltware

3.2.2 Simulation Procedure

4 HARDWARE CONSTRUCTION
41 Hardware Construction Procedure
4.1.1 Printed Circuit Board Making
4.1.2 Etching
4.1.3 Soldering and Desoldering Techniques

10

15
41

42
44

52
52
55
57



CAPTER 1

INTRODUCTION

BACKGROUND THEORY

The circuit described is of an electronic combination lock for daily use. It
responds only to the right sequence of four digits that are keyed in remotely. If a
wrong key is touched, it resets the lock. The lock code can be set by connecting
the line wires to the pads a, b, ¢, and d in the figure. For example if the code is
1756, connect line 1 to the reset pad as shown by dotted lines in the figure. The
circuit is built around two CD4013 dual-D flip-flop ics. The clock pins of the four
flip-flops are connected to a, b, ¢, and d pads.

The correct code sequence for energisation of relay r/1 is realized by
clocking points a, b, ¢, and d in that order. The five remaining switch a/b/c/d
briefly pulls the clock input pm high and the state of flip-flop is altered. The g
output pin of each flip-flop is wired to d input pin of the next flip-flop while d pin
of the first flip-flop is grounded. Thus, if correct clocking sequence is followed
then low level appears at g2 output of ic2 which evergises the relay through relay
driver transistor T1l. The reset keys are wired to set pins 6 and 8 of each ic.
(Power-on-reset capacitor Cl has been added at efy during testing as the state ofq
output is indeterminate during switching on operation).

This circuit can be usefully employed in cars so that the car can start only
when the correct code sequence is keyed in via the key pad. The circuit can also

be used in various other applications.



