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ABSTRACT 

There are different types of alarm systems, some of them are for detection and

other are for security which can be classified as the most popular alarm systems.

Every building, banks, supermarkets, storage rooms, jewelry shops, etc... ,

needs to be secured for different reasons. The aim of this project is to apply a full

protection for buildings with identifying which of the zones that has been attacked.

Some of the improvements are described in this project which we can be

added depending on the desire of the user.
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Modular Burglar Alarm 

INTRODUCTION 

Now a day all the electrical equipments are designed regarding to basic

components of electronic parts, such as resistors, capacitors, diodes, etc ....

For security reasons, burglar alarms were invented, in this project I am going to talk

about an effective alarm system that divides the area which has to be secured into

zones to obtain more efficient data about the small holes that can be broken into

building, shops, etc ....

First chapter of the project present the electronic components especially the

components were used in this project such as resistor, capacitor, diodes, integrated

circuits ICs switches, LEDs, and bells. Safety guideline also showed the ways that

leads how to use the components in correct way, because if it done in wrong way it

will bum or break the components. So that before doing any electrical project this

chapter should be taken care.

Second chapter of the project is about the alarm systems in general, the types of alarm

systems are presented and explained briefly.

Third chapter of the project is most important one, which explains the components

that has been used in the project, the connection of the circuits, how they work briefly,

integrated circuit types, their applications.

Forth chapter will show us the operation system of the project, and some of the

improvements that we can apply to the circuit.
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Basic Components 

1. BASIC COMPONENTS 

1.1 Basic Definitions 
1. Resistance is the opposition to current. 

The schematic symbol for resistance is shown in figure 1.1.

When current flows through any material that has resistance, heat is product by the

collisions of electrons and atoms. Therefore, wire, which typically has a very small

resistance, becomes warm when there is current through it.

R 

Figure 1.1 Resistances I Resistor Symbol. 

2. Ohm: The Unit of Resistance 

Resistance, R, is expressed in the unit of ohms, named after George Simon

Ohm and is symbolized by the Greek latter omega (O).

One ohm ( 1 O) of Resistance exits when one ampere ( IA) of current flows in a 
material when one volt ( I V) is applied across the material. 

3. Resistors 
Components that are specifically designed to have a certain amount of

Resistance are called resistors. The principle applications of resistors are to limit

current, divide voltage, and, in certain cases, generate heat. Although there are a

variety of different types of resistors that come in many shapes and size, they can all

be placed in one of two main categories: fixed or variable.

2



Basic Components 

4. Fixed Resistors 

The fixed resistors are available with a large selection of resistance values that

are set during manufacturing and cannot to be changed easily. Fixed resistors are

constructed using various methods and materials. Several common types are shown in

figures 1.2.

One common fixed resistor is the carbon-composition type, which is made with a

mixture of finally ground carbon, insulating filler, and a resin binder. The ratio of

carbon to insulating filler sets the resistance value. The mixture is formed into rods,

and lead connections are made. The entire resistor is then encapsulated in an insulated

coating for protection. The chop resistor is another type of fixed resistor and is in the

category of SMT (surface mount technology) components. It has the advantage of a

very small size for compact assemblies.

(~b)

Figure 1.2 Typical Fixed Resistors. Parts (a) and (b) Courtesy of Stack pole Carbon

Co. (c) Resistor Networks.

3



/ Basic Components 

Protective Glass

Resistive
Mater'>'

Internal
Electrode

(a) (b)

Figure 1.3 Two Types of Fixed Resistors (a) Cutaway View of a Carbon

Composition Resistor, (b) Cutaway View of a Chip Resistor

Figure 1.3 (a) shows the construction of a typical carbon -composition resistor and

figure 1 .3 (b) shows the construction of a chip resistor.

Other types of fixed resistors include carbon film, metal film, and wire wound. In film

resistors, a resistive material is deposited evenly onto a high-grade ceramic rod. The

resistive film may be carbon (carbon film) or nickel chromium (metal film). In these

types of resistors, the desired resistance value is obtained by removing part of the

resistive material in helical pattern along the rod using a spiraling technique as shown

in figure 1.4 (a). Very close tolerance can be achieved with this method. Film resistors

are also available in the form of resistor networks as shown in figure 1 .4 (b).

4
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Insulating Base Outer lsolative
Coating

Metal end Cap Metal or Carbon
Film Scribed

Hı>lix

(a)

Isolative Coating

Termination

(b)

Figure 1.4 Construction Views of Typical Film Resistors: (a) Film Resistor Showing

Spiraling Technique, (b) Resistor Network

Wire wound resistors are constructed with resistive wire wound around an insulating

rod and then sealed. Normally, wire wound resistors are used because of their

relatively high power ratings. Some typical fixed resistors are shown in figure 1.5.

Figure 1.5 Typical Wire wound Power Resistors

5
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5. Resistor Color Codes 

Many types of fixed resistors with value tolerances of 5%, 10%, or 20% are

color coded with four bands to indicate the resistance value and the tolerance.

This color-code band system is shown in figure 1.6, and the color code is listed in

Table 1.1.

The color code is read as follows:

1. Beginning at the banded end, the first band is the first resistance value. If it is not

clear which is the banded end, start from the end that does not begin with a gold or

silver band.

The second band is the second digit.

J51 digit-
'------- Percent tolerance

znd digit
'----------- Multiplier (Number of zeros

following 2nd digit)

Figure 1.6 Color-Code Bands on a Resistor

Table 1.1 Resistor Color Code

DIGIT COLOR

o Black

Resistance value, first 1 Brown

Three bands: 2 Red

First band - 1st digit 3 Orange

Second band - 2nd digit 4 Yellow

Third band - number 5 Green

Of Zero following 6 Blue

The 2nd digit 7 Violet

8 Gray

9 White

5% Gold

Tolerance, fourth 10% Silver

band 20% No band

6
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The third band is the number of zeros following the second digit, or the multiplier.

The fourth band indicates the tolerance and is usually gold or silver.

For example, a 5% tolerance means that the actual resistance value is within ± 5% of

the color-coded value. Thus, a 100 n resistor with a tolerance of ± 5% can have

acceptable value as low as 95 n and as high as 105 n.

For resistance values less than 10 n, the third band is either gold or silver. Gold

represents a multiplier of 0.1, and silver represents O.Ol. For example, a color code of

red, violet, gold, and silver represents 2.7 nwith a tolerance of± 10%.

Certain precision resistors with tolerance of 1 o/o or 2% are color coded with five

bands. Beginning at the bands end, the first digit of the resistance value, the second

band is the second digit, the third is the third digit, the fourth band is the multiplier,

and the fifth band indicates the tolerance. Table 1. 1 applies, except that gold in the

fourth band indicates a multiplier of O. 1 and silver indicates a multiplier of O.Ol.

Brown in the fifth band indicates 1 o/o tolerance and red indicates 2% tolerance.

Numerical labels are also commonly used certain types of resistors where the

resistance value and tolerance are stamped on the body of the resistors. For example, a

common system uses R to designate the decimal point and letters to indicate tolerance

as follows:

F = ± 1 %, G = ± 2%, J = ± 5%, K = ± 10%, M = ± 20%

For values above 100 n, three digits are used to indicate resistance value, followed by

a fourth digit that specifies the number of Zeros. For values less than 100 n, R

indicates the decimal point.

Some examples are as follows: 6R8M is a 6.8 n ± 20% resistor; 3301F is a

3300 n ± 1 % resistor; and 2202J is a 22,000 n ± 5% resistor.

6. Resistor Reliability Band 

A fifth band on some color-coded resistors indicates the resistor's reliability in

failures per 1000 hours (1000 h) of use. The fifth-band reliability color code is listed

7
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in Table 1.2. For example, a brown fifth band means that if a group of like resistors

are operated under standard conditions for 1000 h, 1 o/o of the resistors in that group

will fail.

Table 1.2 Fifth-Band Reliability Color Code

Color
Failures During 1000 H of

Operation

Brown 1.0%

Red 0.1%

Orange 0.01%

Yellow 0.001%

7. Variable Resistors 

Variable resistors are designed so that their resistance values can be changed

easily with a manual or an automatic adjustment.

Two basic uses for variable resistors are to divide voltage and to control current. The

variable resistor used to divide voltage is called a Potentiometer. The variable resistor

used to control current is called a rheostat. Schematic symbols for these types are

shown in figure 1.7. The potentiometer is a three-terminal device, as indicated in part

(a). Terminals 1 and 2 have a fixed resistance between them, which is the total

resistance. Terminal 3 is connected to a moving the contact up or down.

Figure 1.7 (b) shows the rheostat as a two-terminal variable resistor. Part (c) shows 1

or terminal 2. Part (d) shows a basic simplified construction diagram of a

potentiometer.

Some typical potentiometers are pictured in figure 1.8.

8
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(a) Potentiometer (b) Rheostat

3
3

(c) Potentiometer
connected as

rheostat

Shaft /Output (Wiper)
3 T ·lf ermınal

Resistive
Element

(d) Basic Construction

Figure 1.7 Potentiometer and Rheostat Symbols and Basic Construction of One Type

of Potentiometer

(a)

Figure 1.8 (a) Typical Potentiometers, (b) Trimmer Potentiometer

Potentiometers and rheostats can be classified as linear or tapered, as shown in figure

1.9, where a potentiometer with a total resistance of 100 n is used as an example. As

shown in part (a), in a linear potentiometer, the resistance between both terminal and

9
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the moving contact varies linearly with the position of the moving contact. For

example, one-half of a tum results in one-half the total resistance. Three-quarters of a

tum results in three-quadrates of the total resistance between the moving contact and

one terminal, or one-quarter of the total resistance between the other terminal and the

moving contact.

In the tapered potentiometer (non-linear), the resistance varies nonlinearly with the

position of the moving contact, so that one-half of a tum does not necessarily result in

one-half the total resistance. This concept is illustrated in figure 1.9 (b), where the

nonlinear values are arbitrary.

The potentiometer is used as a voltage-control device because when a fixed voltage is

applied across the end terminals, a variable voltage is obtained at the wiper contact

with respect to either end terminal.

(a) Linear

,-----•
I
I
I
I
I

: 100 r.ı •• Q

I

son:
I
I

I75[.!ı
I
I
I

-........~ c;>

zsn: Ison,
I

~----• ------J 
1. Quarter Tum 2. Half Tum

(b) Non-Linear

,-----•
I
I
I
I
I

: 100 r.ı

I
60[.!ı

I
I
I

c;>

I

4or.ı:
I
I

•• Q
I

60[.l I
I
I
I~----• ______ ,

1. Quarter Tum 2. Half Tum

I
25[.l I

I..• o
I
I

?sn:

3. Three Quarter
Tum

I
I10[.l I
I.• o
I
I

900:

______ ,

3. Three Quarter
Tum

Figure 1.9 Examples of (a) Linear, (b) Non-Linear Potentiometer
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1.2 Basic Circuit Measurements 
Voltage, current, and resistance measurements are commonly required in

electronics work. Special types of instruments are used to measure these basic

electrical quantities.

The instrument used to measure voltage is a voltmeter, the instrument used to measure

current is an ammeter, and the instrument are combined into a signal instrument

known as a multimeter, or VOM (volt-ohm-millimeter), in which you can choose

what specific quantity to measure by selecting the switch setting.

Typical multimeters are shown in figure 1.10. Part (a) shows an analog meter, that is,

with a needle pointer, and part (b) shows a digital multimeter (DMM), which provides

a digital readout of the measured quantity.

An electronics technician cannot function without knowing how to measure 

current, and resistance. 

(a) (b)

Figure 1.10 Typical Multimeters. (a) Analog, (b) Digital
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Meter symbols 

Throughout this course, certain symbols will be used in circuits to represents

the different meters, as shown in figure 1.11. You may see any of three types of

symbols for voltmeters, ammeters, and ohmmeters, depending on which symbol most

effectively conveys the information required. Although the digital meter is much more

widely used than the analog meter in industry, we will used the analog meter symbol

in certain situations to illustrate better the operation of a circuit when relative

measurements or changes in quantities need to be depicted by the position or

movement of the needle. The digital meter symbol is used when fixed values are to be

indicated in a circuit. The general schematic symbol is used to indicate placement of

meters in a circuit when no values or value changes need to be shown

(a) Voltmeter ı;,ı \ l'I I --O-=-
. ·.ı:<>'"? I

Analog Digital General

\ı IJm . ~ 23 ı I --O-=-(b) Ammeter l{I :.; ~'.Mifö>M<.· ::WWbn

,. @''Wt©Wn£:''"'~'' I

Analog Digital General

(c) Ohmmeter

Analog

-0-
Digital General

Figure 1.11 Meter Symbols used in this Course

1.3 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

12
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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 1.12 shown the types of capacitors [2].

. Figurel.12 Types of Capacitors

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

diagram (Figure 1.13), 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.

13
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Figure 1.13 Capacities.

1.3.2 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].

1.3.3 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 AC. current flow through any capacitor is dependent on the

frequency of the applied AC. signal and the value of the capacitor.

1.4 Semiconductor 

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

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

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

14




