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ABSTRACT 

As the light is an important apparent in our life and it is used in a wide range of 

application, we are going to design and explain a light and dark activated switch circuit 
by using an LDR sensor. 

So by this project we can control many different real life applications such as: alarm 

system, out door illumination, drying machine and so on. In this project we are going to 

make a circuit that is controlling an alarm and some LEDs by giving a signal (light or 

dark) to the LDR sensor, assuming the system was chosen as a light activate and the 

room's state was dark, if the despoiler comes and turned the light switch ON or aspect a 

light bulb to the LDR sensor in this room, the alarm and the red lamp will be ON, 

because he will give a signal to the LDR sensor which will affect to the system to work 

and even he turned the switch OFF, the yellow lamp will tell that, there is some one 
came and turned the light switch ON. 

Or if we assumed this system as alarm found in refrigerator and the parents don't want 

their child open the refrigerator and play on it, so when the child opens it, the light 

which is inside the refrigerator will affect to the system to work (the alarm and the red 

lamp will be ON) and even he closed it, the yellow lamp will tell the parents that, the 
refrigerator has been opened. 

\ 
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INTRODUCTION 

The inquiry into the nature of light has lead us to recognize light as a small part of the 

Electro-magnetic spectrum on one hand and as the beam of photons on the other, forcing us 

to accept wave particle duality as the fundamental tenet of nature. 

In this project we are going to design, build and test light and dark activated switches. How 

to turn the switches on and off, using them for alarm and LEDs will be presented. 

Suggestion into where these switches can be used will be made. 

The first chapter of this project is the background chapter, which include electronic 

component especially the components were used in this project (light and dark activated 

switches) with some explanation and the characteristic of them. And Safety guideline when 

doing electronic project because of any electric component it has a guideline safety, if you 

do not know what is it you will burn, or break the component so that before doing any 

electric project you have to be care about this chapter. 

Chapter two is about switches, with some information about types of switches, how they 

work? How we can use them? And the contact material used for making switches. 

The third chapter is the most important chapter, which explains the hardware project in 

details, how we built it, How it work, what its input and output? With the circuit diagrams 

of light activated switches, dark activated switch and both of them after combining them 

together. 
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The aims of this project are: 

• To design and build a light I dark activated switch. 

• To gain hands-on experience in electronic hardware project. 

• To modify the original circuit where possible. 

• To suggest potential real-life use of switches. 
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CHAPTER ONE 

BACKGROUND 

1.1 Overview 

This chapter will contain information about the electronic components with some 

explanation about their types, characteristic, polarity and the way of measuring them (i.e. 

the way of measuring a resistor by reading its colors). Also it will shows a figures for some 

components spicily which are used in this project. 

This chapter will also explain the safety guideline when doing electronic circuits, with brief 

explanation about light activated switch circuit, how it works. 

1.2 Electronic Components 

The first task problem for someone starting electronics hardware projects is that of 

identifying the various components used in projects. Before proceeding to the project a 

brief description of the used components will be given so that even a complete beginner 

should have no difficulty in sorting out which component is which, and connecting each 

component into circuit correctly. 

1.2.1 Resistors 

These are small cylindrical component having a lead out protruding from each end. The 

value is not marked in numbers and letters, but is indicated by four colored bands around 

the body of the component. The value is in units called "ohms", and resistors often have 

values of many thousands of ohms, or even a few million ohms. In order to avoid 
constantly using very large number it is common for resistance to be specified in kilo ohms 

(K) and mega ohms (M). These are equal to a thousands ohms and a million ohms 

respectively. Thus a resistor having a value of25,000 ohms would normally be said to have 
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a value of 25 k, and a resistor having a value of 3,100,000 ohms would normally have its 

value given as 3.1 M. It is common these days for the units symbol to be used to indicate 

the decimal point as well. This sometimes further shortens a value in its written form, and 

there is no danger of a decimal point being overlooked due to poor quality printing or 

something of this nature. In our two examples given above the value of 25 k would not be 

altered since the "K" already indicates the position of the decimal point, but 3.1 M would 
be altered to 3Ml. 

The resistor color code is detailed below [ 1]. 

Table 1.1: Resistor color code 

Color 112nd Band 3rd Band 4th Band Gold Not used 0.1 5% Black 0 0 Not used Brown 1 10 1% Red 2 100 2% Orange 3 1,000 Not used Yellow 4 10,000 Not used Green 5 100,000 Not used Blue 6 1,000,000 Not used Violet 7 Not used Not used Grey 8 Not used Not used White 9 Not used Not used Silver Not used 0.01 10% No Band Not used Not used 20% 

In the example shown in figure 3 the first two digits of the value are 1 (brown) and 0 

(black); giving 10 which must be multiplied by I 00 (red), giving a value of 1000 ohms. 

This would normally be written at 1.0 k or lkO. The fourth band is gold which indicates 

that the value of the components is within 5% of this marked value. Note that it is perfectly 

all right to use a component having a closer tolerance than is specified in a components list 

(a 2% type can be used in place of a 5% type for example), but a component having a 

higher tolerance than that specified (such as a 10% type instead of a 5% type) is not 
acceptable. 
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1 K orun resistor 

1 :s;t color band-----" 
2nd color band------' 

.__ tolorance band 

'------- 3rd color band 

Figure 1.1: 10 * 100 = 1000 ohms, 1.0 k, lkO. 

Tolerance is 5% 

Figure 1.1 resistors have their value marked using a colour code. 
The resistor colour code is very straightforward, with the first two bands giving the first 

two digits of the value, the third band giving a multiplier (i.e. the first two digits are 

multiplied by this third figure in order to give the value of the component in ohms), and the 

fourth band showing the tolerance of the component. 

Resistance determines how much current will flow through a component. Resistors are 

used to control voltage and current levels. A very high resistance allows a small amount of 

current to flow. A very low resistance allows a large amount of current to flow. Resistance 

is measured in ohms. 

The resistor is probably the most common and well known of all electrical components. 

Their uses are many, they are used to drop voltage, limit current, attenuate signals, act as 

heaters, act as fuses, furnish electrical loads and divide voltages. 

These uses are basic, for example, the voltage divider use is used in a variety of networks to 

divide voltages in specified increments of the applied voltage such as for analog to digital 

converters and digital to analog converters. They are used as matched pairs with relative 

accuracy much greater than their absolute accuracy. Matching is used in building voltage 

dividers and Whetstone & Kelvin Bridges with extremely precision accuracy over a wide 

range of temperatures. Matching the absolute value and the temperature coefficient of 
Resistance (TCR) does this. This accuracy is limited only by the ability to accurately 

measure them and their stability. 
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Resistors also have a power rating, Power Wire wound Resistors are used when it is 

necessary to handle a lot of power. They will handle more power per unit volume than any 

other resistor. Some of these resistors are free wound similar to heater elements. These 

require some form of cooling in order to handle any appreciable amount of power. Fans 

cool some and others are immersed in various types of liquid ranging from mineral oil to 

high-density silicone liquids. Most are wound on some type of winding form. These 

winding forms vary. Some examples are ceramic tubes, ceramic rods, heavily anodized 

aluminum, fiberglass mandrels, etc. And this is not usually marked on the component 

(except in the case of high power types where the value and wattage may both be written on 

the component, no color codes being used). For the circuit in this book ordinary miniature 

1/8, 11 4, or 1/3 watt resistors are satisfactory since the power levels involved are very low. 

Higher power resistors are not really suitable, and this is due to their physical rather than 

electrical characteristics. Higher wattage resistors are physically quite large and would be 

difficult to fit into the available space, and some have very thick lead out wires, which will 
not fit easily into solder less breadboards. 

1.2.2 Diodes 

A diode is an electrical device allowing current to move through it in one direction with far 

greater ease than in the other. The most common type of diode in modem circuit design is 

the semiconductor diode, although other diode technologies exist. Semiconductor diodes 

are symbolized in schematic diagrams as such: 

Semiconductor diode 

lliif 
.,..._ premitted direction ...,.__ 

of electron flow 

Figure 1.2: Semiconductor diode 
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When placed in a simple battery-lamp circuit, the diode will either allow or prevent current 

through the lamp, depending on the polarity of the applied voltage: 

Diode operatton 

- - - - 
Current permitted 

Diode is forward-biased 
Current prohibited 

Diode is reverse-biased 

Figure 1.3: Diode operation 

When the polarity of the battery is such that electrons are allowed to flow through the 

diode, the diode is said to be forward-biased. Conversely, when the battery is "backward" 

and the diode blocks current, the diode is said to be reverse-biased. A diode may be 

thought of as a kind of switch: "closed" when forward-biased and "open" when reverse­ 

biased. 

This forward-bias voltage drop exhibited by the diode is due to the action of the depletion 

region formed by the P-N junction under the influence of an applied voltage. When there is 

no voltage applied across a semiconductor diode, a thin depletion region exists around the 

region of the P-N junction, preventing current through it. The depletion region is for the 

most part devoid of available charge carriers and so acts as an insulator: 
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.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
•:•p.;..i:.:;>:•:•:•: 

_ _.,.::: z: :.:~~t:::: :~?~~,-::: 
f, ••••••••• . . . . . . . . . . . . . . . . . . . . - - --· - 

P-N junction representation 

. . . . . . . . 
:::~~:-:-::::: 
• : ••. • .••.. ::.f~~. P.'.:..r .....•.• -­ 
: ·rth:uendt:. 1-:-:-:-:-:-:-:-:-:-: . . . . . . 

De1
1,-J . 

p etion region 

Anooo Cathode 

• Schematic symbol 

Real component appearance 

' Stripe marks cathode 

Figure 1.4: Shows how diode appears and how it work inside 

If a reverse-biasing voltage is applied across the P-N junction, this depletion region 
expands, further resisting any current through it: 

r-------t 11 i--------. 

Reverse-biased 

....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .__-·1tt 
. : . : . : . : -:-:-:1 

. . . . . . . . . . . . 
I.•.·.·.· ••..••. ,~),(~··---' ....... . . . . . . . ....... . . . . . . . . . . . . . . 

r 
Depletion region 

Figure 1.5: diode when connect to battery 
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There are different types of diodes such as Germanium diode (Ge), Silicon diode (Si). 

Germanium diodes find some use since Ge has much smaller band gap energy than S~ 

producing lower forward voltages. However, this smaller band gap also makes Ge less 

useful at higher temperatures due to a higher leakage current. 

One type of diode is used in the project, the 1N4 001 silicon type. The main point to note 

about diodes is that they are polarized components and must be connected into circuit the 

right way round if the circuit is to function properly. The cathode(+) lead of a diode is 

normally marked by a band around the appropriate end of the component's body, and this 

band is shown on the component layout diagrams in order to indicate diode polarity. 

Therefore, if a circuit that uses diodes fails to work we should check the diodes with some 

sort of component tester if this is possible. Another minor complication is that some diodes 

have a number of bands marked around their body, and in such cases the manufacturer uses 

these bands to indicate the diode type number rather than simply marking the type number 

on the component. In such cases the bands are normally offset towards the end of the 

component from which the cathode ( +) lead out wire emanates. 

Figure 1.6 should help to clarity this point [ 1]. 

~---- 
+_ - Cl J - 
+ ______.c 111 )....-- 

Figure 1.6: Diode shapes 
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Figure 1.6 Diode polarities is shown by a hand (or bands) 

One light-emitting diode (LED) is used in this project. There are various ways used to show 

which LED lead out wire is the anode and which is the cathode, one of the most common 

being to have one lead out shorter than the other as shown in fig (1.3). Usually the shorter 

lead out wire is the cathode one [l]. 

Anode- 

Cathode+ ( LED 

Figure 1. 7: LED polarity 

REVIEW: 

An ohmmeter may be used to qualitatively check diode function. There should be low 

resistance measured one way and very high resistance measured the other way. When using 

an ohmmeter for this purpose, be sure you know which test lead is positive and which is 

negative! The actual polarity may not follow the colors of the leads as you might expect, 

depending on the particular design of meter. 

Some multimeters provide a "diode check" function that displays the actual forward voltage 

of the diode when it's conducting current. Such meters typically indicate a slightly lower 

forward voltage than what is "nominal" for a diode, due to the very small amount of current 

used during the check. 
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1.2.3 Transistor 

The transistor is an arrangement of semiconductors materials that share common physical 

boundaries. Materials most commonly used are silicon, gallium arsenide, and germanium, 

into which a process called "doping" has introduced impurities. In n-type semiconductors 

the impurities or dopants result in an excess of electrons, or negative charges; in p-type 

semiconductors the dopants lead to a deficiency of electrons and therefore an excess of 

positive charge carriers or holes. 

The n-p-n junction transistor, which is used in this project, consists of two n-type 

semiconductors ( called the emitter and collector) separated by a thin layer of p-type 

semiconductor ( called the base). The transistor action is such that if the electric potentials 

on the segments are properly determined, a small current between the base and emitter 

connections results in a large current between the emitter and collector connections, thus 

producing current amplification. Some circuits are designed to use the transistor as a 

switching device; current in the base-emitter junction creates a low- resistance path between 

the collector and emitter. 

The p-n-p junction transistor, consisting of a thin layer of n-type semiconductor lying 

between two p-type semiconductors, works in the same manner, except that all polarities 

are reversed [I]. 

1.2.4 Photocell 

The photocell used in this project (light/ dark activated switches) is an RPY5SA which is a 

small cadmium sulphide photo-resistor, and physically is flat, about 5 mm square, and has 

the two lead out wires coming from one edge. It looks very much like a small ceramic plate 

capacitor. 
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Like an ordinary resistor, a cadmium sulphide photocell is not a polarized component and 

can be connected into circuit either way round. The light sensitive surface of the component 

is the one having a gold patterned surface, and not the one to which the two lead out wires. 

1.2.4.1 Sensors 

A Sensor is a device, which converts a physical phenomenon into an electrical signal. As 

such, sensors represent part of the interface between the physical world and the world of 

electrical devices, such as computers. The other part of this interface is represented by 

Actuators, which convert electrical signals into physical phenomena. 

Any light sensor will operate differently in different amounts of ambient (e.g., room) 

lighting. For best results when using light sensors, they should be physically shielded from 

room lighting as much as possible, but this is not usually perfect. Given that room lighting 

will affect nearly all light sensors to some degree, software should be designed to 
compensate for room lighting. 

Figure 1.8: Sensor 

When using reflectance-type or break-beam light sensing, controlling the sensor's own 

illumination source is a good strategy. If a sensor reading is taken with the sensor's own 
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illumination off, the reading due to ambient light is measured. If a reading is then taken 

with the illumination on, a value combining ambient light plus the sensor's own 

illumination results. By subtracting these two values, the sensor reading due to its 

illumination alone can be obtained. 

The illumination source control method will not wholly eliminate the influence of ambient 

light. Further calibration in an actual performance environment will probably be necessary. 

1.2.5 Switches 

There are many different types of switch available to the designer. Which type of switch is 

used depends largely on what they control. To set something in the on or off position a 

normal on/off switch is used. An on/off switch stays in the off position until it is switched 

on will also stay in the on position until it is switched off. 

A switch, which stays in the set position until it is reset, is called a latched switch. A simple 

on/off switch is called a single-pole, single-throw switch (SPST). The poles are the number 

of circuits that the switch makes or breaks. The throws are the number of positions to which 

each pole is switched. There is other type of switches which is not operating manually as 

(SPST), it is operate via an electromagnet; which called (RELAY). There are many types of 

RELAY, one of these is used in this project, which is having an operating coil with a 

resistance of 185 ohm or more, and 12 volt operating supply. There make sure that the 

voltage and current rating of the RELAY are sufficient to control th e equipment concerned. 

Relays do not have lead out wires. 

1.2.6 Basic Gate 

Before we can start developing design methods for digital circuits we need to become 

acquainted with the theorems of Boolean algebra. First we will look at a few basic gate 

circuits. 

13 



There are a number of basic gate circuits found in digital circuits. The most important of 

these are shown in Figure 1. The AND gate has the property that the output of the gate will 

be high only if both inputs are high. The output of the OR gate will be high if either or both 

inputs are high. The exclusive OR circuit labeled ExOR (XOR is also frequently used) has 

an output that is high if either but not both inputs are high together. The output of the NOT 

(or inverter) circuit provides the inverse of the signal on its input. The NAND and NOR 

circuits are the same as the AND and OR circuits but with an inverter on their outputs. 

AND2 

:0-- 
OR2 

:::r:>- 
ExOR 

:)D- 
NAND2 NOR2 :::[):,-- ::1>- NOT -,>o- 

Figure 1.9: Some basic gate circuits and an inverter. 

1.2.6.1 Inverter 

The symbol shape of an INVERTER can be referred to as a triangle with a small circle or 

bubble on its output side. This circle or bubble symbol is called a NOT circle. It will cause 

the output signal to be inverted from the original input signal. If a high level signal is 

applied to the input side of this inverter it will be transformed into a low level output. The 

opposite will be true when a low level input signal is applied to the inverter a high level 

output signal will appear. 

Inverters are only 1 input and 1 output type of devices. The truth table in Figure 1.10 will 

demonstrate the logic of this device. Like other symbols, the inverters input is on the left 

and the output is on the right, but may appear on schematic drawings in various directions. 

Again, you putter with this inverter with simulated LEDs. 
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