                                   ABSTRACT


 An oscillator is a circuit which generates ac output without giving any input signal. There are different types of oscillator.
· Phase shift oscillator
· Wein bridge oscillator
· Tuned oscillator
· Crystal oscillator
· Unijunction oscillator

RC Phase shift oscillator are most commonly used in tremolo circuits in guitar amplifier. They are used as low frequency
Oscillator that generates the sinusoidal waveform which amplitude modulates the guitar signal to produce the characteristics tremolo amplitude variation. The value of R &C for phase shift network is selected such that each RC combination produces a phase shift of 60 degree. To create & sustain oscillation attenuation at a particular frequency a circuit must have a gain higher than unity & total phase shift around the loop of 360 degree.
                      f=1/(2*pi*r*c*6^0.5)
Good frequency stability & waveform can be obtained from RC phase shift oscillator. It can be used for very low frequencies. Here energy supplied to the tank circuit is assured of correct phase.
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                                    INTRODUCTION

The RC Oscillator which is sometimes called a Phase Shift Oscillator, produces a sine wave output signal using regenerative feedback from the Resistor/Capacitor combination. This regenerative feedback from the RC network is due to the ability of the capacitor to store an electric charge, (similar to the LC tank circuit).It is used to produce a leading phase shift (Phase Advance Network) or interchanged to produce a lagging phase shift (Phase Retard Network) the outcome is still the same as the sine wave oscillations only occur at the frequency at which the overall phase-shift is 360o. By varying one or more of the resistors or capacitors in the phase-shift network, the frequency can be varied and generally this is done using a 3-ganged variable capacitor.
If all the resistors, R and the capacitors, C are equal in value, then the frequency of oscillations produced by the oscillator is given as:
[image: Frequency of Oscillations]
· Where:
· f  is the Output Frequency in Hertz
· R   is the Resistance in Ohms
· C   is the Capacitance in Farads
· N   is the number of RC stages and in our example N = 3
Since the RC network in the RC Oscillator circuit also acts as an attenuator producing attenuation of -1/29th (Vo/Vi = β) per stage, the gain of the amplifier must be sufficient to overcome the losses and in our three mesh network above the amplifier gain must be greater than 29. The loading effect of the amplifier on the feedback network has an effect on the frequency of oscillations and can cause the oscillator frequency to be up to 25% higher than calculated. Then the feedback network should be driven from a high impedance output source and fed into a low impedance load such as a common emitter transistor amplifier.                             
                       




 PURPOSE OF THE PROJECT

Phase shift oscillators are most commonly used in tremolo circuits in guitar amplifiers. They are used as the low-frequency oscillator (LFO) that generates the sinusoidal waveform which amplitude modulates the guitar signal to produce the characteristic tremolo amplitude variations.



                                   COMPONENT LIST

	NAME
	Specification
	no of components

	Transistor
	BC 548  
	1

	
Resistor
	47 k,6.8k,10k
100k pot(v.r)
	8

	
Capacitor  
	0.47uf
	4

	Vdc
	5v   
	1

	GND
	   0v
	





COMPONENT DESCRIPTION:      
              
CAPACITOR:
A capacitor is an electronic component that can be store energy in the form of electrostatic field. In the most basic form a capacitor consists of two parallel plates separated by insulating medium which is called a parallel plate capacitor. 
Based on the dielectric used , fixed capacitors can be classified as follows:
· Paper capacitor
· Plastic film capacitors
· Ceramic capacitors
· Electrolytic capacitors
· Oil filled capacitors
· Air dielectric capacitors
Some function of capacitor are:
· It blocks the flow of DC & permits the flow of AC.
· It is used for the coupling of two section.
· It bypasses the unwanted frequencies.
· It feeds the desired signal to any section.
· It  is used for phase shifting.
· It isalso used for delay in time.
· It is used in comparator circuit.
· It is used to get tuned frequency. 
· 


Resistor:

A resistor is a passive electronic component that offers a specific amount of electric resistance to the flow of current when connected within a circuit.

                    [image: resistor]

Dependency of resistance:

Resistance of any conductor depends upon the following factors
· Length of the wire
· Cross-sectional area of the wire
· temperature
 There are two types of resistors
· fixed resistor
· variable resistor
Fixed resistors:
On the basis of the resistance type fabrication technique fixed resistors are classified as
· carbon fixed resistor
· carbon film resistor
· metal film resistor
· wire wound  resistor
Variable resistor:
The preset used here is a variable resistor as the name suggests its resistance can be varied over a  specified range of resistance.variable resistors can be classified as potentiometric,trimmer & rheostat types.All these are three terminal resistors with two fixed terminals and the third is attached to a movable flap that can be moved along the length of the resistive element thus varying the resistance value. Trimmer pots are the variable resistor meant for occasional adjustment only. These are normally varied and set for best performance. These are of two types single turn and multi turn trimmer.Presets are more cheaper than standard variable resistors.So they are sometimes used in projects where a standard variable resistors would normally be used. 


The major electrical specifications of a resistor are resistance value, tolerance,wattage rating, voltage rating, temperature coefficient of resistance.
Resistance value	
It is the resistance in ohms offered by the resistor.It is either marked or coded on the resistor.

Connecting and soldering
Resistors may be connected either way round. They are not damaged by heat when soldering. 




	[bookmark: colourcode]The Resistor
Colour Code

	Colour
	Number

	Black
	0

	Brown
	1

	Red
	2

	Orange
	3

	Yellow
	4

	Green
	5

	Blue
	6

	Violet
	7

	Grey
	8

	White
	9


Resistor values - the 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 in k[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 (precision) of the resistor, this may be ignored for almost all circuits but further details are given below. 

                               [image: resistor]
This resistor has red (2), violet (7), yellow (4 zeros) and gold bands. 
So its value is 270000 [image: ohm]= 270 k[image: ohm]. 
On circuit diagrams the [image: ohm]is usually omitted and the value is written 270K. 


Small value resistors (less than 10 ohm)
The standard colour code cannot show values of less than 10[image: ohm]. To show these small values two special colours are used for the third band: gold which means × 0.1 and silver which means × 0.01. The first and second bands represent the digits as normal. 
For example:
red, violet, gold bands represent 27 × 0.1 = 2.7 [image: ohm]
green, blue, silver bands represent 56 × 0.01 = 0.56 [image: ohm] 
[bookmark: tolerance]Tolerance of resistors (fourth band of colour code)
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%. 
Tolerance may be ignored for almost all circuits because precise resistor values are rarely required. 

Resistor shorthand
Resistor values are often written on circuit diagrams using a code system which avoids using a decimal point because it is easy to miss the small dot. Instead the letters R, K and M are used in place of the decimal point. To read the code: replace the letter with a decimal point, then multiply the value by 1000 if the letter was K, or 1000000 if the letter was M. The letter R means multiply by 1. 
[bookmark: power]
Tolerance:
It is the permissible plus or minus resistance deviation in the normal resistance value.
Wattage rating:
It is the maximum power in watts that the resistance can safely dissipate at the specified ambient temperature.
Voltage rating:
It is given by (w.R)1/2
Temperature coefficient of resistance:
It is the parameter indicating the rate of change of resistance in accordance with the temperature.
TRANSISTOR:

It is a three layer semiconductor device consisting of either two n- and one p- type layers of material or two p- and one n- type layers of material.The former is called an npn transistor while the latter is called a pnp transistor. Here in this project the npn transistor is used.

BC548:
The BC548 is a general purpose silicon, NPN, bipolar junction transistor found commonly in European electronic equipment. It is electrically similar to the North American 2N3904 and Japanese 2SC1815 but has different lead assignments.
If the TO-92 package is held in front of one's face with the flat side facing away and the leads downward, the order of the leads. from left to right is emitter, base, collector.
SPECIFICATION
The exact specs of a given device depend on the manufacturer. It is important to check the datasheet for the exact device and brand you are dealing with. Philips and Telefunken are two manufacturers of the BC548.
Vcbo = 30 Volts, Ic = 100mA, Ptotal = 50 mW and ft = 300 MHz


































CIRCUIT DESIGN AND DESCRIPTION

When the circuit is switched on, it produces oscillators of frequency. The output E0 of the amplifier and feedback to RC feedback network. This network produces a phase shift of 180 degree and a voltage Ei appers at its output which is applied to  the transistor.
 
The feedback factor n=Ei/E0.

A phase shift of 180 degree is produced by the transistor amplifier. A function phase shift of 180 degree is produced by RC network. As a result the phase shift around the entire loop is 360 degree.


[image: E:\SEMINAR\5CA98EUNJCAE5IS3LCANON2XECA8B1F4VCAOQA7NWCARZ178ICASAA22OCAW6JT5TCATDOYRPCA7RSN7JCAGSPW0OCAK53SJPCAMNGCSICA70NYBFCAIFYZ0PCA0PAZMKCAW6UHJWCA5NQ255CAC8V12E.jpg]






                                  
                                        
                                               SNAPSHOT
BC-548[image: C:\Users\PRABHAS\Pictures\home-security30.jpg]


0.47uF .47uF 200V 10% Orange Drop Capacitor Sprague 225PY


[image: C:\Users\PRABHAS\Pictures\0.47uf-200v-orange-drop.jpg]

Orange Drop Capacitors
Capacitance: 0.47 uF
Voltage: 200V
Tolerance: 10%

Manufactured by: Sprague
Part Number: 225PY Series


















APPLICATION

· Used in tremmelo circuits

· Used in guitar

· Used in low frequency circuits

































CONCLUSION 

Rc phase shift oscillator does not require transformers or inductors and it can be used to produce very low frequencies.
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