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ABSTRACT 

As the life is getting more complicated, many people try to make their

environment more safe and more comfortable, that leads to design some protection and

luxury systems such as alarm systems. One of these alarm systems is infrared security

alarm activated alarm which considered as an "intelligent" alarm can make our life more

easy and safety.

Infrared security alarm system activated system depends on a sensitive element acts as

the input of the alarm, which is the photodiode, photodiode designed to have high

response time that what we need in security systems. If any objects is pass between the

transmitter and the receiver infrared, that will make an different of the amplifier input

depend on what value we put as reference or the range that we fix it to covered by the

system.

Sensor systems that include information processing for making decisions or eliciting

actions on a local and autonomous basis is quite large. It extends to surveillance,

industrial control, robotics, environmental control, the automotive sector, consumer

electronics and multimedia applications.
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Chapter 1 

ELECTRONIC COMPONENTS 

1.1 Introduction 

In the early 20th century, Henry Round of Marconi Labs first noted that a

semiconductor junction would produce light. Russian Oleg Vladimirovich Losev

independently created the first LED in the mid 1920s; his research, though

distributed in Russian, German and British scientific journals, was ignored. Rubin

Braunstein of the Radio Corporation of America reported on infrared emission

from gallium arsenide (GaAs) and other semiconductor alloys ın

1955.Experimenters at Texas Instruments, Bob Biard and Gary Pittman, found in

1961 that gallium arsenide gave off infrared radiation when electric current was

applied. Biard and Pittman were able to establish the priority of their work and

received the patent for the infrared light-emitting diode. Nick Holonyak Jr., then of

the General Electric Company and later with the University of Illinois at Urbana­

Champaign, developed the first practical visible-spectrum LED in 1962and is seen

as the "father of the light-emitting diode". Holonyak's former graduate student, M.

George Craford, invented in 1972 the first yellow LED and 1 Ox brighter red and

red-orange LEDs.The first known report of a light-emitting solid-state diode was

made in 1907 by the British experimenter H. J. Round. However, no practical use

was made of the discovery for several decades. Independently, Oleg Vladimirovich

Losev published "Luminous carbofundum [silicon carbide] detector and detection

with crystals" in the Russian journal Telegraphy i Telephony bez Provodov

(Wireless Telegraphy and Telephony). Losev's work languished for decades. The.
first practical LED was invented by Nick Holonyak, Jr., in 1962 while he was at

General Electric Company. The first LEDs became commercially available in late

1960s, and were red.They were commonly used as replacements for incandescent

indicators, and in seven-segment displays, first in expensive equipment such as

laboratory and electronics test equipment, then later in such appliances as TVs,

radios, telephones, calculators, and even watches. These red LEDs were bright

enough only for use as indicators, as the light output was not enough to illuminate

1



an area. Later, other colors became widely available and also appeared in

appliances and equipment as the LED materials technology became more

advanced, the light output was increased, and LEDs became bright enough to be

used for illumination. Most LEDs were made in the very common 5 mm Tl-3/4

and 3 mm Tl packages, but with higher power, it has become increasingly

necessary to get rid of the heat, so the packages have become more complex and

adapted for heat dissipation As next-generation electronic information systems

evolve, it is critical that all people have access to the information available via

these systems. Examples of developing and future information systems include

interactive television, touch screen-based information kiosks, and advanced

Internet programs. Infrared technology, increasingly present in mainstream

applications, holds great potential for enabling people with a variety of disabilities

to access a growing list of information resources. Already commonly used in

remote control of TVs, VCRs and CD players, infrared technology is also being

used and developed for remote control of environmental control systems, personal

computers, and talking signs. For individuals with mobility impairments, the use of

infrared or other wireless technology can facilitate the operation of information

kiosks, environmental control systems, personal computers and associated

peripheral devices. For individuals with visual impairments, infrared or other

wireless communication technology can enable users to locate and access talking

building directories, street signs, or other assistive navigation devices. For

individuals using augmentative and alternative communication (AAC) devices,

infrared or other wireless technology can provide an alternate, more portable, more
""independent means of accessing computers and other electronic information

systems [2). Generally, IR links consist of a modulation source driving a light•
emitting diode that radiates at a wavelength of 850 to 970nm. This light is detected

by a photodiode, and the resulting signal is amplified and decoded to recover the

transmitted information. Since IR light is used, licensing is not required; the

radiation is easily confined to a single room since walls and doors block these

wavelengths, and electrical interference is easily rejected. Also, multipath

interference does not significantly degrade the signal, and there are few domestic

light sources emitting IR that flicker at a frequency high enough to corrupt a

modulated signal. (Compact Fluorescent or "energy saving" lamps are a possible
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problem, though manufacturers do try to avoid common IR data transmission

frequencies).

The main limitations of an optical system result from the low power output available

from an IR light emitting diode (LED) combined with noise generated in the photodiode

by current flowing in the device due to ambient lighting and leakage. These factors

control the operational range of a system and the ambient light levels it can tolerate [3].

In chapter one we will explain the most commonly used electronic circuit's

components such as (Resistors, Capacitors, Semiconductors, Integrated circuits, and

Diodes), and some other devices, where each of the mentioned components has its own

properties (shapes, colors, values, units).

In chapter two, we have subjected the types of sensors and their principles work, and the

illustration of their characteristics.

In chapter three, we have stated the circuit diagram of infrared alarm system followed

by how it does work, and described how each component of the circuit does work?, and

the applications of the system. We will also state the problems that had faced us in the

practical design applying, which will be following by the conclusion.

1.2 Resistors 

The resistor is the simplest, most basic electronic component. In an electronic

circuit, the resistor opposes the flow of electrical current through itself. It accomplishes
••

this by absorbing some of the electrical energy applied to it, and then dissipating that

energy as heat. By doing this, the resistor provides a means of limiting O.l controlling the
•

amount of electrical current that can pass through a given circuit.

Resistors, such as the Figure 1.1, have two ratings, or values, associated with them.

First, of course is the resistance value itself. This is measured in units called ohms and

symbolized by the Greek letter Omega (O).

The second rating is the amount of power the resistor can dissipate as heat without

itself overheating and burning up. Typical power ratings for modern resistors in most
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applications are Yı watt and ~ watt, which are the two sizes shown in Figure 1. 1. High­

power applications can require high-power resistors of 1, 2, 5, or 10 watts, or even

higher.

Figure 1. 1 Resistors

A general rule of thumb is to always select a resistor whose power rating is at least

double the amount of power it will be expected to handle. That way, it will be able to

dissipate any heat it generates very quickly, and will operate at normal temperatures.

For purposes of physical comparison, the larger resistor in Figure 1. 1 is rated at Yı watt;

its body is a cylinder 3/8" long and 1/8" in diameter. The smaller resistor, rated at ~

watt, is of the same shape but is only 1/4" long and 1/16" in diameter.

The traditional construction of ordinary, low-power resistors is as a solid cylinder of

a carbon composition material. This material is of an easily controlled content, and has

a well-known resistance to the flow of electrical current. The carbon cylinder is molded

around a pair of wire leads at either end to provide electrical connections. The length

and diameter of the cylinder are controlled in order to define the resistance value of the

resistor the longer the cylinder, the greater the resistance; the greater the diameter, the
••less the resistance. At the same time, the larger the cylinder, the more power it can

dissipate as heat. Thus, the combination of the two determines both the final resistance
•• and the power rating.

A newer, more precise method is shown Figure 1 .2. The manufacturer coats a

cylindrical ceramic core with a uniform layer of resistance material, with a ring or cap

of conducting material over each end. Instead of varying the thickness or length of the

resistance material along the middle of the ceramic core, the manufacturer cuts a spiral

groove around the resistor body. By changing the angle of the spiral cut, the

manufacturer can very accurately adjust the length and width of the spiral stripe, and

therefore the resistance of the unit[4].
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The wire leads are formed with small end cups that just fit over the end caps of the

resistor, and can be bonded to the end caps. With either construction method, the new

resistor is coated with an insulating material s1:ch as phenol or ceramic, and is marked

to indicate the value of the newly finished resistor.

High-power resistors are typically constructed of a resistance wire (made of

nichrome or some similar material) that offers resistance to the flow of electricity, but

RESISTANCE MATERIAL 

SPIRAL GROOVE 

Figure 1.2 Precise resistor's picture

Can still handle large currents and can withstand high temperatures. The resistance wire

is wrapped around a ceramic core and is simply bonded to the external connection

points. These resistors are physically large so they can dissipate significant amounts of

heat, and they are designed to be able to continue operating at high temperatures[4].

These resistors do not fall under the rule of selecting a power rating of double the

expected power dissipation. That is not practical with power dissipations of 20 or 50

watts or more. Therefore, these resistors are built to withstand the high temperatures

that they will produce in normal operation, and are always given plenty of physical

distance from other components so they can still dissipate all that heat harmlessly.

Regardless of power rating, all resistors are represented by the schematic symbol shown

in the Figure 1.3. It can be drawn either horizontally or vertically, according to how it

best fits in the overall diagram.

1.2.1 Reading the Color Cods of a Resistor 

In Figure 1 .4 is an image of a Yı-watt resistor. Due to variations in monitor resolution,

it may not be precisely to scale, but it is close enough to make the point. You can see

that there are four colored stripes painted around the body of this resistor, and that they

are grouped closer to one end (the top) than to the other.
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to someone who knows the color code, these stripes are enough to identify this as a

4700, 5% resistor. Imagine putting all of that in numbers on something that small. Or

worse on a 1/ı- watt resistor, which is even smaller. The use of colored stripes, or bands,

allows small components to be accurately marked in a way that can be read at a glance,

without difficulty or any great possibility of error. In addition, the stripes are easy to

paint onto the body of the resistor, and so do not add unreasonably to the cost of

manufacturing the resistors.

Figure 1.3 Schematic symbol

Figure 1.4 Yz-Watt resistors

The resistor, the bands have the following significance. The first two bands give the two

significant digits of the resistance value. The third gives a decimal multiplier, which is

some power of 1 O, and generally simply defines how many zeroes to add after the

significant digits. The fourth band identifies the tolerance rating of the resistor.

If the fourth band is missing, it indicates the original default tolerance of 20%. The

bands may take on colors according to the following Figure 1.5 and Table 1.1 .

•
1.3 Capacitors 

It is known that an electrical current can only flow through a closed circuit. Thus, if we

break or cut a wire in a circuit, that circuit is opened up and can no longer carry a

current. But we know that there will be a small electrical field between the broken ends.

The Figure 1.6 shows two metal plates, placed close to each other but not touching.
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1 2 3 4 

Figure 1.5 reading digits ofresisters

Table 1.1 Resistor's colors values

Color I Significant Digits Multiplier Tolerance 

(1 and 2) (3) (4) 

o 1
1 10
2 100
3 1000
4 10,000
5 100,000
6 1,000,000
7-

Grey 8
White 9
Gold O.I 5%
Silver O.Ol 10%
(None) ~ 20%

•

Figure 1 .6 Metal plates
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A wire is connected to each plate as shown, so that this construction may be made part

of an electrical circuit. As shown here, these plates still represent nothing more than an

open circuit. A wide one to be sure, but an open circuit nevertheless.

Now suppose we apply a fixed voltage across the plates of our construction, as

shown in Figure 1.7. The battery attempts to push electrons onto the negative plate, and

pull electrons from the positive plate. Because of the large surface area between the two

plates, the battery is actually able to do this. This action in tum produces an electric

field between the two plates, and actually distorts the motions of the electrons in the

molecules of air in between the two plates.

Our construction has been given an electric charge, such that it now holds a voltage

equal to the battery voltage. If we were to disconnect the battery, we would find that

this structure continues to hold its charge until something comes along to connect the

two plates directly together and allow the structure to discharge itself. Because this

structure has the capacity to hold an electrical charge, it is known as a capacitor. How

±..ı ıı

Figure 1.7 Fixed voltage applied to the plates

much of a charge it can hold is determined by the area of the twö' plates and the

distance between them. Large plates close together show a high capacity; smaller plates

kept further apart show a lower capacity.

Even the cut ends of the wire we described at the top of this page show some

capacity to hold a charge, although that capacity is so small as to be negligible for

practical purposes[4].
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The electric field between capacitor plates gives this component an interesting and

useful property: it resists any change in voltage applied across its terminals. It will draw

or release energy in the form of an electric current, thus storing energy in its electric

field, in its effort to oppose any change. As a result, the voltage across a capacitor

cannot change instantaneously; it must change gradually as it overcomes this property

of the capacitor.

A practical capacitor is not limited to two plates. As shown the Figure 1 .8, it is quite

possible to place a number of plates in parallel and then connect alternate plates

together. In addition, it is not necessary for the insulating material between plates to be

aır.

Any insulating material will work, and some insulators have the effect of massively

increasing the capacity of the resulting device to hold an electric charge. This ability is

known generally as capacitance, and capacitors are rated according to their capacitance.

It is also unnecessary for the capacitor plates to be flat. Consider Figure 1.9, which

shows two "plates" of metal foil, interleaved with pieces of waxed paper. This assembly

can be rolled up to form a cylinder, with the edges of the foil extending from

±..J ı ı •

Figure 1 .8 Multi-plates capacitor
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Figure 1 .9 Plates of metal foil

either ends so they can be connected to the actual capacitor leads. The resulting package

is small, light, rugged, and easy to use. It is also typically large enough to have its

capacitance value printed on it numerically, although some small ones do still use color

codes.

The schematic symbol for a capacitor, shown in Figure 1.9 to the right of the rolled foil

illustration represents the two plates. The curved line specifically represents the outer

foil when the capacitor is rolled into a cylinder as most of them are. This can become

important when we start dealing with stray signals which might interfere with the

desired behavior of a circuit (such as the "buzz" or "hum" you often hear in an AM

radio when it is placed near fluorescent lighting). In these cases, the outer foil can

sometimes act as a shield against such interference.

An alternate construction for capacitors is shown in Figure 1. 1 O. We start with a disc

of a ceramic material. Such discs can be manufactured to very accurate thickness

•

Figure 1. 1 O Alternate constructions for capacitors
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And diameter, for easily controlled results. Both sides of the disc are coated with solder,

which is compounded of tin and lead.

These coatings form the plates of the capacitor. Then, wire leads are bonded to the

solder plates to form the structure shown in Figure 1. 1 O.

The completed construction is then dipped into another ceramic bath, to coat the

entire structure with an insulating cover and to provide some additional mechanical

protection. The capacitor ratings are then printed on one side of the ceramic coating, as

shown in Figure 1 .1 O.

Modem construction methods allow these capacitors to be made with accurate

values and well-known characteristics. Also, different types of ceramic can be used in

order to control such factors as how the capacitor behaves as the temperature and

applied voltage change. This can be very important in critical circuits.

1.3.1 Reading the Values of a Capacitor 

The basic unit of capacitance is the farad, named after British physics and chemist

Michael Faraday (1791 - 1867) For you physics types [1]., the basic equation for

capacitance shown below.

C=qN

Where:

• C is the capacitance in farads.

• Q is the accumulated charge in coulombs.

• V is the voltage difference between the capacitor plates.~
Verbally, a capacitance of one farad will exhibit a voltage difference of one volt when

an electrical charge of one coulomb is moved from one plate to the other through.
capacitance. To help put this in perspective; one ampere of current represents one

coulomb of charge passing a given point in an electrical circuit in one second.

In practical terms, the farad (f) represents an extremely large amount of capacitance.

Real-world circuits require capacitance values very much smaller.

Therefore, we use Microfarads (µf) and Pico-farads (pf) to represent practical

capacitance values. The use of the micro- and Pico- prefixes is standard.

One µf = 1 x 1 o-6 f and one pf= 1 x 1 o-6 µf. Sometimes you will see the designation

uuf in place of pf; they have the same meaning.
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