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ABSTRACT 

As the life is getting more complicated, we figure out that most of the machines 

and equipments are replaced by more luxury or even more intelligent alternatives, only 

the radios are still taking the same place in this struggle, they still cover the whole 

planet, they still cheap to buy and even cheaper to maintain. 

The only part which is developing is the competition in the broadcasting and the 

covering area of each channel in another word to take a bigger part in a bigger number 

of people. 

This is a group work presenting a designed, built and tested MW radio circuit which can 

receive channels like a regular radio. 
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INTRODUCTION 

World wide we can see that radios have the most flourishing production and 

usage, all the planet is covered by radio waves and signals holding millions of 

programs which are listened regularly by people in cars, houses, work places, 

markets .... etc 

The radio was used within this century widely in the communication purposes in almost 

the all life parts; as it was installed in some other products as an additional option; to 

give the opportunity to people to keep up dated and connected to latest news and other 

life branches. It is almost unimaginable to live without it anymore; radios become a 

part of our modern life. 

The purpose of this project is to design, build and test a MW radio circuit with its basic 

elements. In five chapters we tried to show the work we have done clear as the 

theoretical and method in a simple way for readers to get the maximum usage and 

gam. 

Chapter one will present components which will be used in building the circuit of the 

radio. Their characteristics, properties and functions will also be discussed. Also 

safety guidelines, which must be kept in mind when working on electronic projects, will 

be described. 

Chapter two will present frequencies which are used in radio and other purposes are 

described of course MW transmission is included; differences and applications are 

also mentioned. ,, 

Chapter three will present in detail the operation of the circuit, starting with the input 

and how it is processed, through each component until it is ready to leave the circuit 

as a sound. 

Chapter four will present the most probable problems counted, and also will indicate a 

suitable solution for each problem. 



CHAPTER ONE 

ELECTRONIC COlVIPONENTS 

1.1 Overview 

This chapter presents an introduction to electronic components that are commonly 

used in hardware projects. Safety guidelines for electronic projects will also be 

described. 

1.2 Components 

In this section a detailed explanation will be given for each hardware component used in 

setting up the electronic circuit. 

1.2.1 Resistors 

Resistors are electronic components used extensively on the circuit boards of 

electronic equipment. Resistors are usually used to limit current. 

Resistors are electronic components used extensively on the circuit boards of electronic 

equipment. They are color coded with stripes to reveal their resistance value (in ohms) 

as well as their manufacturing tolerance. 

Resistors, like diodes and relays, are another of the electrical components that should 

have a section in the installer's parts bin. They have become a necessity for the mobile 

electronics installer, whether it is for door locks, timing circuits, remote starts, or just to 

discharge a stiffening capacitor. 

Resistors are components that resist the flow of electrical current. The higher the value 

ofresistance (measured in ohms) the lower the current will be. 

Resistors are color coded to read the color code of a common 4 band lK ohm resistor 

with a 5% tolerance, start at the opposite side of the GOLD tolerance band and read 

from left to right. Write down the corresponding number from the color chart below for 

the 1st color band BROWN. To the right of that number, write the corresponding 

number for the 2nd band BLACK. Now multiply that number (you should have 10) by 
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the corresponding multiplier number of the 3rd band (RED) (100). Your answer will be 

1000 or lK. As shown in figure 1.1. 

,., ,- ····:,,!!!!!111 i iiiii ii·"'·'.,.; : .w ....•.•.• 
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Figurel.1 Resistor. 

How to read resister color codes: 

Table 1.1 Resistor color code. 

Band 

Color 

1st Band 2nd Band *3rd Band Tolerances ± 

# # # 
Multiplier x 

% 

Black - 

·, 

White 9 9 9 1,000,000,000 
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If a resistor has 5 color bands, write the corresponding number of the 3rd band to the 

right of the 2nd before you multiply by the corresponding number of the multiplier 

band. If you only have 4 color bands that include a tolerance band, ignore this column 

and go straight to the multiplier. 

The tolerance band is usually gold or silver, but some may have none. Because resistors 

are not the exact value as indicated by the color bands, manufactures have included a 

tolerance color band to indicate the accuracy of the resistor. Gold band indicates the 

resistor is within 5% of what is indicated. Silver = 10% and None = 20%. Others are 

shown in the chart below. The lK ohm resistor in the example above, may have an 

actual measurement any where from 950 ohms to 1050 ohms. If a resistor does not have 

a tolerance band, start from the band closest to a lead. This will be the 1st band. If you 

are unable to read the color bands than you'll have to use your multimeter. Be sure to 

zero it out first [7]. 

1.2.1.1 Types of Resistor 

• Carbon film resistor: cheap general purpose resistor, works quite well also on high 

frequencies, resistance is somewhat dependent on the voltage over resistor ( does not 

generally have effect in practice). 

• Composite resistor: usually some medium power resistors are built in this way. Has 

low inductance, large capacitance, poor temperature stability, noisy and not very 

good long time stability. Composite resistor can handle well short overload surges. 

• Metal film resistor: good temperature stability, good long time stability, cannot 

handle overloads well. 

• Metal oxide resistor: mostly similar features as metal film resistor but better surge 

handling capacity, higher temperature rating them metal film resistor, low voltage 

dependently, Iow noise, better for RF than wire wound resistor but usually worse 

temperature stability 

• Thick film resistor: similar properties as metal film resistor but can handle surges 

better, and withstand high temperatures, 
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• Thin film resistor: good long time stability, good temperature stability, good 

voltage dependently rating, low noise, not good for RF, low surge handling capacity. 

• Wire wound resistor: used mainly for high power resistors, can be made curate for 

measuring circuits, high inductance because consists of wound wire. 

1.2.2 Capacitors 

A capacitor is an electronic device which consists of two plates (electrically 

conductive material) separated by an insulator. The capacitor's value (its 'capacitance') 

is largely determined by the total surface area of the plates and the distance between the 

plates (determined by the insulator's thickness). A capacitor's value is commonly 

referred to in microfarads, one millionth of a farad. It is expressed in micro farads 

because the farad is such a large amount of capacitance that it would be impractical to 

use in most situations. In figure 1.3 shown the types of capacitors[2]. 

Figurel.2 Types of capacitors. 

\ 
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1.2.2.1 Capacity 

This analogy should help you better understand capacity. In the following diagram 

(Figure 1. 3 ), you can see 2 tanks (capacitors) of different diameter ( different 

capacitance). You should readily understand that the larger tank can hold more water (if 

they're filling to the same level (voltage)). The larger capacitor has more area in which 

to store water. Just as the larger capacitor's larger plate area would be able to hold more 

electrons. 

Figure 1.3 Capacity. 

1.2.2.2 Capacitor and DC voltage 

When a DC voltage source is applied to a capacitor there is an initial surge of 

current, when the voltage across the terminals of the capacitor is equal to the applied 

voltage, the current flow stops. When the current stops flowing from the power supply 

to the capacitor, the capacitor is 'charged'. If the DC source is removed from the 

capacitor, the capacitor will retain a voltage across its terminals (it will remain charged). 

The capacitor can be discharged by· touching the capacitor's external leads together. 

When using very large capacitors (1/2 farad or more) in your car, the capacitor partially 

discharges into the amplifier's power supply when the voltage from the alternator or 

battery starts to fall. Keep in mind that the discharge is only for a fraction of a second. 

The capacitor can not act like a battery. It only serves to fill in what would otherwise be 

very small dips in the supply voltage [2]. 
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1.2.2.3 Capacitors and AC voltage 

Generally, if an AC voltage source is connected to a capacitor, the current will 

flow through the capacitor until the source is removed. There are exceptions to this 

situation and the A. C. current flow through any capacitor is dependent on the frequency 

of the applied A.C. signal and the value of the capacitor. 

1.2.3 Semiconductor 

Semiconductor has a large amount of types. Transistors have three lead-out 

wires are called the base, emitter and conductor. It is essential that these are connected 

correctly, as there is no chance of project working if they are not. Fortunately modern 

transistors are not easily damaged, and incorrect connection is not likely to damage a 

device ( or other components in the circuit) only one type is used in this project. 

1.2.3.1 Diodes 

Diodes are non-linear circuit elements. It is made of two different types of 

semiconductors right next to each other. Qualitatively we can just think of an ideal 

diode has having two regions: a conduction region of zero resistance and an infinite 

resistance non-conduction region. For many circuit applications, the behavior of a 

(junction) diode depends on its polarity in the circuit. If the diode is reverse biased 

(positive potential on N-type material) the current through the diode is very small. The 

following figure is shown the characteristic of diode. 

Figure 1.4 Diode. 

• Forward Biased P-N Junction: forward biasing the p-n junction drives holes to the 

junction from the p-type material and electrons to the junction from the n-type 

material. At the junction the electrons and holes combine so that a continuous current 

can be maintained. 
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Figure 1.5 Forward Biased P-N Junction 

• Reverse Biased P-N Junction: the application of a reverse voltage to the p-n 

junction will cause a transient current to flow as both electrons and holes are pulled 

away from the junction. When the potential formed by the widened depletion layer 

equals the applied voltage, the current will cease except for the small thermal current 

[3]. 

------~!ii.------ 

Figure 1.6 Reverse Biased P-N Junction 

1.2.3.2 Transistors 

A Bipolar Transistor essentially consists of a pair of PN Junction Diodes that are 

joined back-to-back. This forms a sort of a sandwich where one kind of semiconductor 

is placed in-between two others. There are therefore two kinds of bipolar sandwich, the 

NPN and PNP varieties. The three layers of the sandwich are conventionally called the 

Collector, Base, and Emitter. The reasons for these names will become clear later once 

we see how the transistor works. As shown in the figure 1. 7 there are two symbol of 

type of bipolar transistors. 
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Figure 1. 7 Symbol of NPN and PNP transistors. 

Some of the basic properties exhibited by a Bipolar Transistor are immediately 

recognizable as being diode-like. However, when the 'filling' of the sandwich is fairly 

thin some interesting effects become possible that allow us to use the Transistor as an 

amplifier or a switch. To see how the Bipolar Transistor works we can concentrate on 

the NPN variety. The figure 1.8 shows the energy levels in an NPN transistor. 

Emitter Base Cullticl:orn 

• frr.;._:; El,;;,,::fr,.:11 
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Figure 1.8 the energy levels in an NPN transistor. 
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