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ABSTRACT

The circuit uses easily available components. The IC 4033used in the circuit has a built- 

in decade counter and 7-segment decoder and driver, making the circuit compact and easy to 

assemble, due to low component count. The clock signal of 100 Hz, to drive the counters, is 

obtained from IC 4060 (IC5).

Start/stop executed by a simple flip-flop constructed around IC 4001 (IC6), having quad 

NOR gates. When start switch (S2) is momentarily pressed, two things happen. One, the counters 

are reset to zero and second, the counters are enabled to accept the clock signals.

The output of gate G2 goes low; enabling clock signals from IC5 to be accepted by 

counters IC1 to IC4. Simultaneously, output of gate G1 goes high and capacitor C2 starts 

charging through resistor R32. During this period this period, pin 8 of gateG3 is low and pin 9 is 

also low due to high input of gate G4. Hence, the output of G3 is high, resetting IC1 to IC4. After 

a while, when capacitor C2 has fully charged and pin 8 of gate G3 goes high, the output of G3 

swings low, enabling the counter to start counting from 0.00 onwards.

When the stop switch is pressed momentarily the output of gate G2 goes high, disabling 

the counters to accept the clock pulses. Simultaneously, output of G1 goes low, and capacitor C2 

discharges. But as output of G3 continues to remain low, the display is frozen until the start 

switch is pressed again.

i n



TABLE OF CONTENT

CONTENT PAGE
Acknowledgement ii

Abstract iii

CHAPTER

1 INTRODUCTION

1.1 Background 1

1.2 Objective 2

1.3 Scope of work 2

1.3.1 Gantt chart 3

2 CIRCUIT DESIGN AND OPERATIONS 

2.1 Circuit design

2.11 Schematic diagram 4

2.12 Component list and data 5

a) IC 4033 6

b) IC 4060 8

c) IC 4001 9

d) Display 10

e) Capacitor 12

f) Diodes 12

2.13 Circuit operation 13

2.2 Circuit simulation

2.21 Circuit Maker software 17

2.22 Simulation procedures 18

2.3 PCB design 19

3 HARDWARE CONSTRUCTION

3.1 Hardware construction procedures

3.11 PCB Making 20

3.12 Etching 20

3.13 Components soldering 21

IV



99.99-SECOND STOP-CLOCK KEU380

CHAPTER 1 

INTRODUCTION

1.1 Background

In laboratories and industries there is always a requirement to time accurately the flow- 

rate of liquid, or the motion of mechanical part. Sports enthusiasts to time race can also use this 

stop-clock. The circuit is very simple and uses CMOS integrated circuits, which keep 

consumption low. This permits use of battery, and hence portability, if desired.

The PCB design of the circuit is modular, offering flexibility in modification to suit 

individual requirement. Also, special attention has been given to housing the circuit in DIN 

standard cabinet available in the market. This will make the unit look professional.

This circuit divided into 4 stages. The first stage is the process of converting the AC to 

DC. This stage consists of transformer, capacitor and diode. The diodes react as a rectifier and the 

capacitor react as a filter. This rectifier is center-tapped rectifier that converted the input of 

alternative current to direct current.

The second stage is control stage. It controls the circuit operation. It is consist of two 

switches that are start and stop switch. The third stage is clock pulses generator that consists of IC 

4060. It provides 100 Hz to the circuit. The fourth stage is seven segments that appear the output 

from binary to numerical number using common cathode display.
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