


Chapter 1
Introduction
1.1 Over view
Now a days in many discotheques we find people to dancing to the music which is common, trying for a difference we designed our project in such a way that the lights flicker according to the music. In this way we can provide some more entertainment and attraction to the area where it is installed.
Some mains operated audio controlled light can be used in discotheques. The lamps glow in running sequences as per the sound generated. When music played, lights start running through the lamps.
In this circuit condenser microphone is used which converts audio signals in to electrical signals. These electrical signals from the microphone are fed to the transistors which amplifies the microphone signals. The voltage from the audio signal is to activate the transistor and turn on the LEDs. This circuit is very customizable. The main thing to consider when choosing layout for the LEDs is the audio source and the power supply.

1.2 Problem Statement
1.3 Motivation
1.4 Literature Survey
1.5 Organization of the Thesis


 







Chapter 2
Block Diagram and Description

2.1 Block Diagram
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Fig 2.1 Block Diagram

2.2 Block Description
There are totally five sections in the block diagram. They are input stage, filttering stage, amplifier stage, swtiching stage and output stage. Each block has its own functionality. In the third and fourth blocks we are using all the three transistor applications,i.e are as an amplifier, on and off stages of the switch.
          In the input stage it consists of a condeser mic, it takes the audio input signals and converts them in to the elctrical signals of corresponding audio signals and thesesignals aregiven to filtering stage for the further processing.
          The second stage is the filtering stage. It consists of both RC low pass and high pass filters, in these stage the signals of veryhigh and low frequency are eliminated and allows only signals of the frequency range with audiable signls .
          The signals after fiiltering stage are given to the amplifier stage. This stage consists of multi stage amplifier,here we are using two stage common emitter amplifier, which amplifies the signal strength to certain level which is required for the further processing.
 	Fourth stage is the switchingstage, here we are using the transistor switching action. The transistor acts as the open circuit if the signals from ampifier stage are not enough to drive transistor in to saturation region. If the signal strength is enough to turn the transistor from cutoff to saturation then it acts as the closed switch. 
 	In the output stage we are using a LED or a DC motor to observe the output. If we uses a LED at the output we can observe the blinks in the LED as it turns on and off or its brightness changes changes according to the input at the codenser mic. If we uses a DC motor at the output stage we can observe the change in speed of the motor according to the input. 





 








Chapter 3
Circuit Description
	
3.1 Circuit Diagram

[image: C:\Users\maheshreddy\Desktop\pro114-circuit-001.jpg]
Fig 3.1  main circuit diagram
Circuit Description
This project demonstrates voice activated dancing LED. A small condenser mic detects the voice and turns on and off the LED light with the intensity of the sound. Alternatively you can also use a motor that will rotate a flower or a small water pump that pump water when someone make a noise or whistle in front of the condenser mic. The project requires just three transistors, a condenser mic and a few resistors and capacitors.
      The condenser mic is very small and you may have to hold it near to your mouth. When using LED you may observe that the circuit is not sensitive, this is because the LED requires a minimum of 0.8 volt to start glowing. If you are using an ordinary bulb or motor you can see that the response to sound is much better. You can have a lot of fun by having a variety of electronic components connected to the output
3.2 Circuit operation
This project voice operated LED is uses all the three applications of the transistor. In this the transistor is used as an amplifier, on and off stages of the switch. Transistor is the heart of the project. When the condenser micro phone is given the power supply it detects the audio signals in the range of 20Hz-20000Hz that are being given at the input side and the micro phone used to convert these audio signals in to the form of electrical signals of the corresponding frequencies. These electrical signals are then given to the RC coupled filtering stage. The combination R6-C3 forms the RC high pass filter and the combination R6-C1 forms RC low pass filter. The high pass and low pass filter circuits are as shown in the Fig 3, Fig 3.2.

[image: E:\dinesh\hp.jpg]
Fig  3.2 RC high pass filter
[image: E:\dinesh\lp.jpg]
Fig  3.3 RC low pass filter
These two filters are used to eliminate the high and low frequency signals from the condenser microphone and allow only the signals that are in the required frequency band. 
            These signals after filtering fed to the multi stage amplifier. Here we are using two stage RC Coupled CE-CE Cascade amplifier. The transistors TR2, TR3 with resistors R2, R3, R4, R5, R7 and capacitor C2 used to form the two stage common emitter cascade amplifier. The circuit diagram for the two stage RC coupled CE-CE cascade amplifier is as shown in the Fig 3.4
[image: E:\dinesh\ce-ce cascade.jpg]
Fig 3.4Two stage RC coupled CE-CE cascade amplifier
    By using the above circuits we can get high voltage gains at the output. The voltage gain of multi stage amplifier is the product of  voltage gains of the individual stages.
 i.e  Av =Av1. Av2 .
    The signal after amplified is given to the transistor switch. The transistor TR1 with resistor R1 is used to form transistor switch circuit. The circuirt diagram for the transistor switch circuit is as shown in the Fig 3.5.

[image: E:\dinesh\new ts.jpg]
Fig 3.5 Transistor switch
   If the signal from the amplifier stage is strength enough to turn the transistor from cut off to saturation region then the transistor acts as closed or on stage of the switch otherwise the transistor will be in cut off region and acts as an open circuit for the load.
We can connect a LED or DC motor at the output stage to observe the voice audio changes at the input side. If we connect a LED then we can observe the changes in the brightness difference with the input audio signal. If we kept a DC motor at the output we can observe the change in the speed of the motor according to the input of audio signal. 


























Chapter 4

Components Description

4.1.1  Condenser Micro phone
[image: E:\dinesh\mic.jpg]
                                                  Fig 4.1 Condenser Microphone
Microphones are types of transducers, they convert acoustic energy i.e. sound signal in to electric pulse. Condenser means capacitor, an electronic component which stores energy in the form of an electrostatic field. The term condenser is actually obsolete but has stuck as the name for this type of microphone, which uses a capacitor to convert acoustical energy into electrical energy.
Condenser microphones require power from a battery or external source. The resulting audio signal is stronger signal than that from a dynamic. Condensers also tend to be more sensitive and responsive than dynamics, making them well-suited to capturing subtle nuances in a sound. They are not ideal for high-volume work, as their sensitivity makes them prone to distort.

4.1.2 Working of Condenser Microphone
A capacitor has two plates with a voltage between them. In the condenser mic, one of these plates is made of very light material and acts as the diaphragm. The diaphragm vibrates when struck by sound waves, changing the distance between the two plates and therefore changing the capacitance. Specifically, when the plates are closer together, capacitance increases and a charge current occurs. When the plates are further apart, capacitance decreases and a discharge current occurs. The current occurs is nothing but a electrical pulse.
A voltage is required across the capacitor for this to work. This voltage is supplied either by a battery in the microphone or by external phantom power.
[image: Condenser Microphone]
Fig 4.2 Cross-Section of a Typical Condenser Microphone

There are two types, depending on the method of extracting the audio signal from the transducer: DC-biased and radio frequency (RF) or high frequency (HF) condenser microphones.

 4.1.3  Dc Biased Condenser Microphone
In a DC-biased microphone, the plates are biased with a fixed charge (Q). The voltage maintained across the capacitor plates changes with the vibrations in the air, according to the capacitance equation (C = Q / V), where Q = charge in coulombs, C = capacitance in farads and V = potential difference in volts. The capacitance of the plates is inversely proportional to the distance between them. The assembly of fixed and movable plates is called an "element" or "capsule."
A nearly constant charge is maintained on the capacitor. As the capacitance changes, the charge across the capacitor does change very slightly, but at audible frequencies it is sensibly constant. The capacitance of the capsule (around 5 to 100 pF) and the value of the bias resistor (100 mega ohms to tens of giga ohms) form a filter that is high-pass for the audio signal, and low-pass for the bias voltage. Note that the time constant of an RC circuit equals the product of the resistance and capacitance. Within the time-frame of the capacitance change (as much as 50 ms at 20 Hz audio signal), the charge is practically constant and the voltage across the capacitor changes instantaneously to reflect the change in capacitance. The voltage across the capacitor varies above and below the bias voltage. 

4.1.4  RF Condenser Microphone
RF condenser microphones use a comparatively low RF voltage, generated by a low-noise oscillator. The signal from the oscillator may either be amplitude modulated by the capacitance changes produced by the sound waves moving the capsule diaphragm, or the capsule may be part of a resonant circuit that modulates the frequency of the oscillator signal. Demodulation yields a low-noise audio frequency signal with very low source impedance. The absence of a high bias voltage permits the use of a diaphragm with looser tension, which may be used to achieve wider frequency response due to higher compliance. The RF biasing process results in a lower electrical impedance capsule, a useful by-product of which is that RF condenser microphones can be operated in damp weather conditions that could create problems in DC-biased microphones with contaminated insulating surfaces. 

4.1.5 The Electret Condenser Microphone
The electret condenser mic uses a special type of capacitor which has a permanent voltage built in during manufacture. This is somewhat like a permanent magnet, in that it doesn't require any external power for operation. However good electret condenser mics usually include a pre-amplifier which does still require power.Other than this difference, you can think of an electret condenser microphone as being the same as a normal condenser.
Condenser microphones span the range from telephone transmitters through inexpensive karaoke microphones to high-fidelity recording microphones. They generally produce a high-quality audio signal and are now the popular choice in laboratory and studio recording applications. The inherent suitability of this technology is due to the very small mass that must be moved by the incident sound wave, unlike other microphone types that require the sound wave to do more work. They require a power source, provided either via microphone inputs on equipment as phantom power or from a small battery. Power is necessary for establishing the capacitor plate voltage, and is also needed to power the
microphone electronics (impedance conversion in the case of electret and DC-polarized microphones, demodulation or detection in the case of RF/HF microphones).
4.2 Transistor
         A transistor is a semiconductor deviceused to amplify and switch electronic signals and power. It is composed of a semiconductor material with at least three terminals for connection to an external circuit. A voltage or current applied to one pair of the transistor's terminals changes the current flowing through another pair of terminals. Because the controlled (output) power can be much more than the controlling (input) power, a transistor can amplify a signal. Today, some transistors are packaged individually, but many more are found embedded in integrated circuits	
4.2.1 BC 547 Transistor
[image: E:\dinesh\tr547.jpg]
                                       Fig 4.3 BC547 transistor
The BC547 transistor is an NPN Epitaxial Silicon Transistor. The BC547 transistor is a general-purpose transistor in a small plastic package. It is used in general-purpose switching and amplification BC847/BC547 series 45 V, 100 mA NPN general-purpose transistors.
The BC547 transistor is an NPN bipolar transistor, in which the letters "N" and "P" refer to the majority charge carriers inside the different regions of the transistor. Most bipolar transistors used today are NPN, because electron mobility is higher than whole mobility in semiconductors, allowing greater currents and faster operation. NPN transistors consist of a layer of P-doped semiconductor the base between two N-doped layers. A small current entering the base in common-emitter mode is amplified in the collector output. In other terms, an NPN transistor is "on" when its base is pulled high relative to the emitter. The arrow in the NPN transistor symbol is on the emitter leg and points in the direction of the conventional current flow when the device is in forward active mode. One mnemonic device for identifying the symbol for the NPN transistor is "not pointing in." An NPN transistor can be considered as two diodes with a shared anode region. In typical operation, the emitter base junction is forward biased and the base collector junction is reverse biased. In an NPN transistor, for example, when a positive voltage is applied to the base emitter junction, the equilibrium between thermally generated carriers and the repelling electric field of the depletion region becomes unbalanced, allowing thermally excited electrons to inject into the base region. These electrons diffuse through the base from the region of high concentration near the emitter towards the region of low concentration near the collector. The electrons in the base are called minority carriers because the base is doped p-type which would make holes the majority carrier in the base.
4.2.2 BC557 Transistor
The PNP transistor is exact opposite to the NPN transistor device. Basically in this type of transistor construction the two diodes are reversed with respect to the NPN type giving a positive-negative-positive configuration, with the arrow which also defines the emitter terminal this time pointing in wards in the transistor symbol.
Also, all the polarities for a PNP transistor are reversed which means that it sinks current into its Base as opposed to the NPN transistor which sources current through its Base. The main difference between the two types of transistors is that holes are the more important carriers for PNP transistors, whereas electrons are the important carriers for NPN transistors.  PNP transistors use a small base current and a negative base voltage to control a much larger emitter-collector current. In other words for a PNP transistor, the Emitter is more positive with respect to the Base and also with respect to the Collector.
[image: E:\dinesh\tran6.gif]
Fig 4.4  BC557 Transistor
The construction and terminal voltages for an NPN transistor are shown above. The PNP Transistor has very similar characteristics to their NPN bipolar cousins, except that the polarities (or biasing) of the current and voltage directions are reversed for any one of the possible three configurations looked at in the first tutorial, Common Base, Common Emitter and Common Collector.
[image: E:\dinesh\tran44.gif]
Fig 4.5  PNP Transistor connections

The voltage between the Base and Emitter VBE , is now negative at the Base and positive at the Emitter because for a PNP transistor, the Base terminal is always biased negative with respect to the Emitter. Also the Emitter supply voltage is positive with respect to the Collector VCE. So for a PNP transistor to conduct the Emitter is always more positive with respect to both the Base and the Collector.
The voltage sources are connected to a PNP transistor are as shown. This time the Emitter is connected to the supply voltage VCC with the load resistor, RL which limits the maximum current flowing through the device connected to the Collector terminal. The Base voltage VB which is biased negative with respect to the Emitter and is connected to the Base resistor  RB, which again is used to limit the maximum Base current.
To cause the Base current to flow in a PNP transistor the Base needs to be more negative than the Emitter (current must leave the base) by approx 0.7 volts for a silicon device or 0.3 volts for a germanium device with the formulas used to calculate the Base resistor, Base current or Collector current are the same as those used for an equivalent NPN transistor and is given as,
IC = IE – IB
IC  = β.IB
Generally, the PNP transistor can replace NPN transistors in most electronic circuits; the only difference is the polarities of the voltages, and the directions of the current flow.
4.3 Light Emitting Diode
[image: ]
Fig 4.6   Light Emitting Diode
A light-emitting diode (LED) is a semiconductor light source. LEDs are used as indicator lamps in many devices and are increasingly used for other lighting. Introduced as a practical electronic component in 1962, early LEDs emitted low-intensity red light, but modern versions are available across the visible, ultraviolet and infrared wavelengths, with very high brightness.
When a light-emitting diode is forward biased (switched on), electrons are able to recombine with electron holes within the device, releasing energy in the form of photons. This effect is called electroluminescence and the color of the light (corresponding to the energy of the photon) is determined by the energy gap of the semiconductor. An LED is often small in area (less than 1 mm2), and integrated optical components may be used to shape its radiation pattern. LEDs present many advantages over incandescent light sources including lower energy consumption, longer lifetime, improved robustness, smaller size, faster switching, and greater durability and reliability. LEDs powerful enough for room lighting are relatively expensive and require more precise current and heat management than compact fluorescent lamp sources of comparable output.
              Light-emitting diodes are used in applications as diverse as replacements for aviation lighting, automotive lighting as well as in traffic signals. The compact size, the possibility of narrow bandwidth, switching speed, and extreme reliability of LEDs has allowed new text and video displays and sensors to be developed, while their high switching rates are also useful in advanced communications technology. Infrared LEDs are also used in the remote control units of many commercial products including televisions, DVD players, and other domestic appliances.
4.4  D C Motor
[image: ]
Fig 4.7  DC Motor

An electric dc motor converts electrical energy into mechanical energy. Most electric motors operate through interacting magnetic fields and current-carrying conductors to generate force, although electrostatic motors use electrostatic forces. The reverse process, producing electrical energy from mechanical energy, is done by generators such as an alternator or a dynamo. Many types of electric motors can be run as generators and vice versa. For example, a starter/generator for a gas turbine or traction motors used on vehicles often performs both tasks. Electric motors and generators are commonly referred to as electric machines.
Electric motors are found in applications as diverse as industrial fans, blowers and pumps, machine tools, household appliances, power tools, and disk drives. They may be powered by direct current (e.g., a battery powered portable device or motor vehicle), or by alternating current from a central electrical distribution grid. The smallest motors may be found in electric wristwatches. Medium-size motors of highly standardized dimensions and characteristics provide convenient mechanical power for industrial uses. The very largest electric motors are used for propulsion of ships, pipeline compressors, and water pumps with ratings in the millions of watts. Electric motors may be classified by the source of electric power, by their internal construction, by their application, or by the type of motion they give.
The physical principle of production of mechanical force by the interactions of an electric current and a magnetic field was known as early as 1821. Electric motors of increasing efficiency were constructed throughout the 19th century, but commercial exploitation of electric motors on a large scale required efficient electrical generators and electrical distribution networks.

4.5 Single pole single throw switch
[image: E:\dinesh\switch.jpg]
                                         
 
Fig 4.8  Single pole single throw switch

In electronics a switch is an electrical component that can break an electrical circuit, interrupting the current or diverting it from one conductor to another.The most familiar form of switch is a manually operated electromechanical device with one or more sets of electrical contacts, which are connected to external circuits. Each set of contacts can be in one of two states either closed meaning the contacts are touching and electricity can flow between them, or open, meaning the contacts are separated and the switch is no conducting. The mechanism actuating the transition between these two states can be either on or off type.
          A switch may be directly manipulated by a human as a control signal to a system, such as a computer keyboard button, or to control power flow in a circuit, such as a light switch. Automatically operated switches can be used to control the motions of machines, for example, to indicate that a garage door has reached its full open position or that a machine tool is in a position to accept another work piece. Switches may be operated by process variables such as pressure, temperature, flow, current, voltage, and force, acting as sensors in a process and used to automatically control a system. For example, a thermostat is a temperature-operated switch used to control a heating process. A switch that is operated by another electrical circuit is called a relay. Large switches may be remotely operated by a motor drive mechanism. Some switches are used to isolate electric power from a system, providing a visible point of isolation that can be pad-locked if necessary to prevent accidental operation of a machine during maintenance, or to prevent electric shock.
4.6  Resistors
[image: ]
Fig 4.9  Resistors
	Resistors "resist" the flow of electrical current. The higher the value of resistance (measured in ohms) the lower the current will be.A resistor is a two-terminal passive electronic component that implements electrical resistance as a circuit element. When a voltage V is applied across the terminals of a resistor, a current I will flow through the resistor in direct proportion to that voltage. This constant of proportionality is called conductance, G. The reciprocal of the conductance is known as the resistance R. 
The behavior of an ideal resistor is dictated by the relationship specified in Ohm's law:
[image: V=I \cdot R]
Ohm's law states that the voltage (V) across a resistor is proportional to the current (I) passing through it, where the constant of proportionality is the resistance (R).
Equivalently, Ohm's law can be stated:
[image: I = \frac{V}{R}]
This formulation of Ohm's law states that, when a voltage (V) is present across a resistance (R), a current (I) will flow through the resistance. This is directly used in practical computations. For example, if a 300 ohm resistor is attached across the terminals of a 12 volt battery, then a current of 12 / 300 = 0.04 amperes (or 40 milli amperes) will flow through that resistor..
The electrical functionality of a resistor is specified by its resistance. Common commercial resistors are manufactured over a range of more than 9 orders of magnitude. When specifying that resistance in an electronic design, the required precision of the resistance may require attention to the manufacturing tolerance of the chosen resistor, according to its specific application. The temperature coefficient of the resistance may also be of concern in some precision applications. Practical resistors are also specified as having a maximum power rating which must exceed the anticipated power dissipation of that resistor in a particular circuit: this is mainly of concern in power electronics applications. Resistors with higher power ratings are physically larger and may require heat sinks. In a high voltage circuit, attention must sometimes be paid to the rated maximum working voltage of the resistor.
Practical resistors include a series inductance and a small parallel capacitance; these specifications can be important in high-frequency applications. In a low-noise amplifier or pre-amp the noise characteristics of a resistor may be an issue. The unwanted inductance, excess noise, and temperature coefficient are mainly dependent on the technology used in manufacturing the resistor. They are not normally specified individually for a particular family of resistors manufactured using a particular technology. A family of discrete resistors is also characterized according to its form factor, that is, the size of the device and position of its leads (or terminals) which is relevant in the practical manufacturing of circuits using them.
The ohm (symbol: Ω) is the SI unit of electrical resistance, named after Georg Simon Ohm. An ohm is equivalent to a volt per ampere. Since resistors are specified and manufactured over a very large range of values, the derived units of milliohm (1 mΩ = 10−3 Ω), kilo ohm (1 kΩ = 103 Ω), and mega ohm (1 MΩ = 106 Ω) are also in common usage
	colour
	Number

	Black
	0

	Brown
	1

	Red
	2

	Orange
	3

	Yellow
	4

	Green
	5

	Blue
	6

	Violet
	7

	Grey
	8

	White
	9


4.6.1  Resistor Values - Resistor Colour Code
Resistance is measured in ohms, the symbol for ohm is 
an omega [image: ohm]. 1 [image: ohm]is quite small so resistor values are 
often given ink[image: ohm] and M[image: ohm]. 
1 k[image: ohm] = 1000 [image: ohm]    1 M[image: ohm] = 1000000 [image: ohm]. 
Resistor values are normally shown using coloured bands. 
Each colour represents a number as shown in the table. Most resistors have 4 bands: The first band gives the first digit. The second band gives the second digit. The third band indicates the number of zeros.
The fourth band is used to shows the tolerance.                                         

Fig 4.10  Resistor colour code table                                                                                                                                                                                                                                                                                                                         
          
4.6.2  Example of Detecting Resistor Value 

[image: resistor]
Fig 4.11  Example of Detecting Resistor Value By Colour Coding.

This resistor has red(2), violet (7), yellow (4 zeros) and gold bands. So its value is 270000 [image: ohm]= 270 k[image: ohm]. 
The tolerance of a resistor is shown by the fourth band of the colour code. Tolerance is the precision of the resistor and it is given as a percentage. For example a 390[image: ohm] resistor with a tolerance of ±10% will have a value within 10% of 390[image: ohm], between 390 - 39 = 351[image: ohm] and 390 + 39 = 429[image: ohm] (39 is 10% of 390). 
A special colour code is used for the fourth band tolerance:
silver ±10%,   gold ±5%,   red ±2%,   brown ±1%. 
If no fourth band is shown the tolerance is ±20%.
4.7  Capacitors
            A capacitor (formerly known as condenser) is a passive two-terminal electrical component used to store energy in an electric field. The forms of practical capacitors vary widely, but all contain at least two electrical conductors separated by a dielectric (insulator); for example, one common construction consists of metal foils separated by a thin layer of insulating film. Capacitors are widely used as parts of electrical circuits in many common electrical devices.
 When there is a potential difference (voltage) across the conductors, a static electric field develops across the dielectric, causing positive charge to collect on one plate and negative charge on the other plate. Energy is stored in the electrostatic field. An ideal capacitor is characterized by a single constant value, capacitance, measured in farads. This is the ratio of the electric charge on each conductor to the potential difference between them.
  The capacitance is greatest when there is a narrow separation between large areas of conductor, hence capacitor conductors are often called "plates," referring to an early means of construction. In practice, the dielectric between the plates passes a small amount of leakage current and also has an electric field strength limit, resulting in a breakdown voltage, while the conductors and leads introduce an undesired inductance and resistance.
 Capacitors are widely used in electronic circuits for blocking direct current while allowing alternating current to pass, in filter networks, for smoothing the output of power supplies, in the resonant circuits that tune radios to particular frequencies, in electric power transmission systems for stabilizing voltage and power flow, and for many other purposes.
[image: C:\Users\Viswam\Downloads\220px-Condensador_electrolitico_150_microF_400V.jpg]
Fig 4.12   Capacitor
4.7.1  Operation
A capacitor consists of two conductors separated by a non-conductive region. The non-conductive region is called the dielectric. In simpler terms, the dielectric is just an electrical insulator. Examples of dielectric media are glass, air, paper, vacuum, and even a semiconductor depletion region chemically identical to the conductors. A capacitor is assumed to be self-contained and isolated, with no net electric charge and no influence from any external electric field. The conductors thus hold equal and opposite charges on their facing surfaces, and the dielectric develops an electric field. In SI units, a capacitance of one farad means that one coulomb of charge on each conductor causes a voltage of one volt across the device. 
The capacitor is a reasonably general model for electric fields within electric circuits. An ideal capacitor is wholly characterized by a constant capacitance C, defined as the ratio of charge ±Q on each conductor to the voltage V between them: 


Sometimes charge build-up affects the capacitor mechanically, causing its capacitance to vary. In this case, capacitance is defined in terms of incremental changes:


Energy of electric field
Work must be done by an external influence to "move" charge between the conductors in a capacitor. When the external influence is removed the charge separation persists in the electric field and energy is stored to be released when the charge is allowed to return to its equilibrium position. The work done in establishing the electric field, and hence the amount of energy stored, is given by: 
[image: W= \int_0^Q V \text{d}q = \int_0^Q \frac{q}{C} \text{d}q = {1 \over 2} {Q^2 \over C} = {1 \over 2}  C V^2 = {1 \over 2} VQ.]

Current-voltage relation
The current i(t) through any component in an electric circuit is defined as the rate of flow of a charge q(t) passing through it, but actual charges, electrons, cannot pass through the dielectric layer of a capacitor, rather an electron accumulates on the negative plate for each one that leaves the positive plate, resulting in an electron depletion and consequent positive charge on one electrode that is equal and opposite to the accumulated negative charge on the other. Thus the charge on the electrodes is equal to the integral of the current as well as proportional to the voltage as discussed above. As with any anti derivative, a constant of integration is added to represent the initial voltage v (t0). This is the integral form of the capacitor equation, 
[image: v(t)= \frac{q(t)}{C} = \frac{1}{C}\int_{t_0}^t i(\tau) \mathrm{d}\tau+v(t_0)].
Taking the derivative of this, and multiplying by C, yields the derivative form, 
[image: i(t)= \frac{\mathrm{d}q(t)}{\mathrm{d}t}=C\frac{\mathrm{d}v(t)}{\mathrm{d}t}].
The dual of the capacitor is the inductor, which stores energy in a magnetic field rather than an electric field. Its current-voltage relation is obtained by exchanging current and voltage in the capacitor equations and replacing C with the inductance L.
DC circuits
 	A series circuit containing only a resistor, a capacitor, a switch and a constant DC source of voltage V0 is known as a charging circuit. If the capacitor is initially uncharged while the switch is open, and the switch is closed at t = 0, it follows from Kirchhoff's voltage law that
[image: V_0= v_\text{resistor}(t) + v_\text{capacitor}(t) = i(t)R + \frac{1}{C}\int_0^t i(\tau)\mathrm{d}\tau.]
Taking the derivative and multiplying by C, gives a first-order differential equation,
[image: RC\frac{\mathrm{d}i(t)}{\mathrm{d}t} + i(t) = 0.]
At t = 0, the voltage across the capacitor is zero and the voltage across the resistor is V0. The initial current is then i (0) =V0 /R. With this assumption, the differential equation yields
[image: i(t)= \frac{V_0}{R} e^{\,^{\textstyle -t/\tau_0}}]
[image: v_\text{capacitor}(t)= V_0 \left( 1 - e^{\,^{\textstyle -t/\tau_0}}\right),]
where [image: \textstyle \tau_0 = RC] is the time constant of the system.
As the capacitor reaches equilibrium with the source voltage, the voltages across the resistor and the current through the entire circuit decay exponentially. The case of discharging a charged capacitor likewise demonstrates exponential decay, but with the initial capacitor voltage replacing V0 and the final voltage being zero.
AC circuits
Impedance, the vector sum of reactance and resistance, describes the phase difference and the ratio of amplitudes between sinusoidally varying voltage and sinusoidally varying current at a given frequency. Fourier analysis allows any signal to be constructed from a spectrum of frequencies, whence the circuit's reaction to the various frequencies may be found. The reactance and impedance of a capacitor are respectively
[image: X= - \frac{1}{\omega C} = - \frac{1}{2\pi f C}]
[image: Z= \frac{1}{j\omega C}= - \frac{j}{\omega C} = - \frac{j}{2\pi f C}]
where j is the imaginary unit and ω is the angular frequency of the sinusoidal signal. The -j phase indicates that the AC voltage V = Z I lags the AC current by 90°: the positive current phase corresponds to increasing voltage as the capacitor charges; zero current corresponds to instantaneous constant voltage, etc.
Impedance decreases with increasing capacitance and increasing frequency. This implies that a higher-frequency signal or a larger capacitor results in a lower voltage amplitude per current amplitude an AC "short circuit" or AC coupling. Conversely, for very low frequencies, the reactance will be high, so that a capacitor is nearly an open circuit in AC analysis those frequencies have been "filtered out".
Capacitors are different from resistors and inductors in that the impedance is inversely proportional to the defining characteristic, i.e. capacitance.
4.7.2  Networks
For capacitors in parallel
Capacitors in a parallel configuration each have the same applied voltage. Their capacitances add up. Charge is apportioned among them by size. Using the schematic diagram to visualize parallel plates, it is apparent that each capacitor contributes to the total surface area.
[image: \scriptstyle C_{eq}= C_1 + C_2 + \cdots + C_n]

For capacitors in series
Connected in series, the schematic diagram reveals that the separation distance, not the plate area, adds up. The capacitors each store instantaneous charge build-up equal to that of every other capacitor in the series. The total voltage difference from end to end is apportioned to each capacitor according to the inverse of its capacitance. The entire series acts as a capacitor smaller than any of its components.
[image: \scriptstyle\tfrac{1}{C_{eq}} = \tfrac{1}{C_1} + \tfrac{1}{C_2} + \cdots + \tfrac{1}{C_n}]
Capacitors are combined in series to achieve a higher working voltage, for example for smoothing a high voltage power supply. The voltage ratings, which are based on plate separation, add up, if capacitance and leakage currents for each capacitor are identical. In such an application, on occasion series strings are connected in parallel, forming a matrix. The goal is to maximize the energy storage of the network without overloading any capacitor.
Series connection is also sometimes used to adapt polarized electrolytic capacitors for bipolar AC use. Two polarized electrolytic capacitors are connected back to back to form a bipolar capacitor with half the capacitance. The anode film can only withstand a small reverse voltage however. This arrangement can lead to premature failure as the anode film is broken down during the reverse-conduction phase and partially rebuilt during the forward phase. A non-polarized electrolytic capacitor has both plates anodized so that it can withstand rated voltage in both directions; such capacitors have about half the capacitance per unit volume of polarized capacitors.
4.8  Battery Pack

[image: E:\dinesh\PHOTO-BATTERYPACK3VAA.jpg]
Fig 4.13  Battery pack
If you look at any battery, you'll notice that it has two terminals. One terminal is marked (+), or positive, while the other is marked (-), or negative. In an normal flashlight batteries, the ends of the battery are the terminals.
 Electrons collect on the negative terminal of the battery. If you connect a wire between the negative and positive terminals, the electrons will flow from the negative to the positive terminal as fast as they can (and wear out the battery very quickly this also tends to be dangerous, especially with large batteries, so it is not something you want to be doing). Normally, you connect some type of load to the battery using the wire.
 	Inside the battery itself, a chemical reaction produces the electrons. The speed of electron production by this chemical reaction (the battery's internal resistance) controls how many electrons can flow between the terminals. Electrons flow from the battery into a wire, and must travel from the negative to the positive terminal for the chemical reaction to take place. That is why a battery can sit on a shelf for a year and still have plenty of power unless electrons are flowing from the negative to the positive terminal, the chemical reaction does not take place. Once you connect a wire, the reaction starts.
4.9  Components used

	component	
	Value

	Capacitor1
	10µF

	Capacitor2
	10nF

	Capacitor3
	100nF

	LED
	LED Green

	Condenser microphone
	     _ _

	DC motor
	3v motor

	Resistor 1,6
	470 ohm

	Resistor2
	1M ohm

	Resistor3
	8.2 K ohm

	Resistor4
	1 K ohm

	Resistor5
	220 ohm

	Resistor7
	10K ohm

	Transistor1
	Bc 557

	Transistor2,3
	Bc 547

	Battery pack
	 _ _



Table1.1 Components and their values





Chapter 5
Result
	  Hence the speed of the fan is varied at different temperatures is observed and verified.


[image: E:\dinesh\1332010392589.jpg]
Fig 5.1 Implementation circuit
           Tip on condenser mic: The condenser mic comes with three pins and two pins. If there are only two pins you can see that one of the pin is connected to the outer shell. make sure that this pin is connected to the capacitor C3. If there are three pins the output pin will be connected the capacitor, the other two pins will be connected to the negative and the resistor.







5.2 TROUBLE SHOOTING
· Clear of any dust on PCB with white paper towel soaked in thinner acetone (nail polish remover).Check correct polarity of the power supply before e connecting power to the circuit.
·        Ensure the power is given to the condenser microphone so that it starts working.
· Ensure that the audio signal given in front of the condenser microphone as it is very sensitive and can detect any signal in the audible range of frequencies.

5.3 ADVANTAGES AND DISADVANTAGES

ADVANTAGES 
1. This is a simple circuit & easy to build.
1. Inexpensive
1. Low power consumption
DISADVANTAGE
1. The only drawback with this is, it requires 4.5V supply. Generally 4.5V batteries are not manufactured. So we need to connect three 1.5V batteries in series to get 4.5 volts.





            







Chapter 6
Conclusion And Future Scope
 6.1 Conclusion
         Hence we conclude that by using this circuit we can increase the speed of the fan either increasing or decreasing according to the different temperatures without any human actions.
6.2 Future Scope
        The same concept can be implent by using micro controllers and we can increase or decrease fan speed and switch ON or OFF according to the temperature  by using swich from one particular place.
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