[image: image24.png]1k

out

Tapped
Cail

1k

L1
Out

123 spit
Coil




An-Najah National University

Electrical Engineering Department

Graduation Project

                                                  The Colpitts oscillators

Prepared by :

Ruba sbaih

Jeelan ataree
Submitted to :

Prof-Marwan Mahmoud
Table of Content 

 Introduction :
3
4

condition for oscillLation:

4

 Nyquist Stability Criteria :

Implementation
6
 Oscillation frequency:
7
 Colpitts Oscillator :
7
Practical Colpitts Oscillator Circuit: 
10
 Non linear loads:
19
Fluorescent lamp:
20
The advantage:
21
 Luminous efficacy:
21
Power factor correction
22
The cost :
23
References
24


OSCILLATORS

1.Introduction
A sinusoidal oscillator consists basically of an amplifier and a phase shifting network, the amplifier receives the output of the phase-shifting network, amplifies it phase shifts it through 180 and applies it to the input of the network. The network phase shift the amplifier output through another180                    

Before applying it back to the amplifier input When the amplifier gain equals the inverse of the network attenuation and the amplifier phase shift equals the network phase shift, the circuit is amplifying an input signal to produce an output which is attenuated to become the input signal.

The circuit is generating its own input, an a state of oscillation exists.
2. CONDITION FOR OSCILLLATION:

Electronic oscillator circuits are feedback networks, and the extensive results of linear feedback analysis can be used for oscillator analysis and design. Oscillators are inherently a nonlinear circuit, but a linear analysis technique is the most useful for analysis and design.

2.1. Nyquist Stability Criteria:

The block diagram below shows the necessary component of an oscillator. It contain an amplifier with frequency-dependent feedback network H(jw). The output voltage is given by:

[image: image2.emf]
For an oscillator, the output [image: image3.emf]is non zero even if the input signal Vi is zero. This can be possible only if the forward loop gain is infinite:

[image: image4.emf]
The magnitude of the open-loop transfer function is equal to 1, or

[image: image5.emf]
And the phase shift is 180, or

[image: image6.emf]
This can be expressed more simply as follows:

If in a negative-feedback system, the open loop gain has a total phase shift of 180 at some frequency. If the gain is less than unity at the frequency where the phase shift is 180, the system will be stable. If the gain is greater than unity, the system will be unstable. If positive feedback is used, the loop phase shift must be 0. That is,

[image: image7.emf]
[image: image8.emf]
          A linear negative feedback system

The conditions for stability are known as the Barkhausen Criteria, which state that is the closed loop transfer function is:

[image: image9.emf]
Then the system will be oscillate, provided µβ=1. This is equivalent to the Nyquist criterion, the difference being that the transfer function is written for a loop with positive feedback. Both versions state that the total phase shift around the loop must be 360 at the frequency of oscillation, and the magnitude of the open loop gain must be unity at that frequency.
3. Implementation:

A Colpitts oscillator is the electrical dual of a Hartley oscillator. Fig. 1 shows the basic Colpitts circuit, where two capacitor sand one inductor determine the frequency of oscillation. The feedback needed for oscillation is taken from a voltage divider made by the two capacitors, where in the Hartley oscillator the feedback is taken from a voltage divider made by two inductors (or a tapped single inductor).

As with any oscillator, the amplification of the active component should be marginally larger than the attenuation of the capacitive voltage divider, to obtain stable operation. Thus, using the Colpitts oscillator for a variable frequency oscillator VFO is best done by using a variable inductance for tuning, instead of tuning one of the two capacitors. If tuning by a variable capacitor is needed, it should be a third one connected in parallel to the inductor. 
[image: image1.png]
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      Hartley oscillator                          colpitts oscillator fig(1)
 3.1Oscillation frequency:
The ideal frequency of oscillation for the circuits in Figures 1 and 2 are given by the equation:

[image: image10.png]



· But in our project we use the colpitts oscillator because it has an  Advantages better than that the Hartley oscillator  include:

· Frequency stability.

· A simple and robust design.

3.2 colpitts oscillator

The classical Colpitts oscillator is commonly used to generate sinusoidal signals. However with special settings of the circuit parameters the oscillator including bipolar junction transistor can exhibit chaotic, noise-like behavior.

Historically, when transistors were expensive, However, its steady state behavior is poorly understood, and its phase noise is outright misunderstood, its named after its inventor Edwin H. Colpitts, is one of a number of designs for electronic oscillator circuits using the combination of an inductance (L) with a capacitor (C) for frequency determination, thus also called LC oscillator. The distinguishing feature of the Colpitts circuit is that the feedback signal is taken from a voltage divider made by two capacitors in series. One of the key features of this type of oscillator is its simplicity (needs only a single inductor) and robustness The frequency is generally determined by the inductor and the two capacitors . The Colpitts  oscillator  shown  in (fig (1. 6))luses  an  LC network  (C1.C2,l) to provide the necessary phase shift between amplifier output voltage and feedback voltage. in this case the network acts as a filter to pass the desired oscillating frequency and block all other frequencies. The filter circuit resonates at the desired oscillating frequency. For resonance,

 Where XL=Xct

Where Xct is the reactance of the total capacitance in parallel with the inductance. This gives the resonance frequency (and oscillating frequency).
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The general block diagram is :
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Practical Colpitts Oscillator Circuits:
And we try three circuits for the colpitts oscillator will show every circuit with its details and result, so let’s start with the first one:

Fig (2)
Where in fig (2) a colpitts oscillator, using an inverting amplifier and phase shift network consisting of an inductor and two capacitor.

In our circuit we use the core of type (ungapped ETD core-with order code 177.776 and the dimensions 34*17*11), This is shown in the sheet that contains the manufacture of this core.

Firstly, we cheek the inductors of the core by applying a voltage to the coil (15-8) which we consider that it has 200N because it has a light and thin wire, the voltage is about 7.08 v from the power supply at the coil (15-8) which has 200N, then we notice the voltage at the other coils so as to know the number of turns of each coil .

First, we put the input voltage to the coil (15-8) which is 7.08v the output voltage at the coil (6-13) which is 0.31v then by the equation:

V1\V2=N2\N2 = 7.08\2.51=200\N2, N2=8.75

So the coil (6-13) has N=7.

Then the same thing with the coil (14-9) which has 0.3v,

7.08\0.3=200\N2

N2=8.5

So the coil (14-8) has also 7 turns. Then the coil (16-7) has N=28

	The coil
	# of turns

	15-8
	200 turn

	16-7
	28 turn

	14-9
	7 turn

	6-13
	7 turn


Now, we want to know the polarities of each coil, we can know by checking the phases of each coil and comparing it with the input voltage which is 200 N, if it in phase or out of phase.
We bring the oscilloscope, and we put channel one the input voltage at the coil (15-8), we notice channel two which is the coil (16-7), on the oscilloscope they are in phase because there is no shift between the two waves as shown in the fig(2.A)




Channel one









Channel two






Fig (2.A)

So because they are in phase the with 200N has (15(-),8(+)) and the coil with 28N has (16(-), 7(+)),The same thing with other coils .

We notice that the entire coil are in phase with the coil (15(-), 8(+)) and so coils with 7N has (14(-), 9(+)) & (13(-), 6(+)).

After that we connect our output circuit softly.


Fig(2.B)
If we connect the oscilloscope to the circuit we see on the output the following graph:

Then we calculate

 the frequency by 

the relation:

F=1\2*π(LC)^0.5
C=C1*C2\(C1+C2)         Fig(2.C)

C=0.22MF*0.033MF\(0.22MF+0.033MF)= 0.02869

F=17KHZ (from the calculation), but on the oscilloscope we find the frequency by noting number of squares (for one cycle *time base of the oscilloscope then we find the frequency by the relation 1\T, F=19KHZ.

This differences resulting from the wires and the oscilloscope.
Consideration of LC network shows that its attention (from the amplifier output to input) is due to the potential divider effect of L&C 

This gives B=Xc1\ (XL_Xc1) it can be shown that when the 180 degree phase shift is achieved (XL-Xc1) =Xc2.

This gives:

B=XC1\XC2=C2\C1=.22\.033=6.6

AS for other oscillator circuits, the loop gain must be greater than unity to ensure that the circuit oscillates, therefore,

Av>1\B   or Av>C1\C2

In driving the above equation, it was assumed that the coil resistance of the inductor is very much smaller than the inductor i.e. the factor WL\R is large. This must be taken in to account when selecting an inductor.
Design of a colpitts oscillator might commence with the choice of C2 to be much larger then stray capacitance. Or with selection of L.

 
RESULTS:

	AC-measurements
	DC-measurements

	VBE= .8V
	VBE=-50V

	VBC=148V
	VBC=-13.25V

	VCE=17.8V
	VCE=13V


The DC input current is about 1 A, AND the AC output current is 2.5A at the beginning because of the starter then it becomes 0.2A.

The DC input voltage 12v. The AC output voltage is 232v.

The other circuit the same principles with the first circuit but with different DC input voltage ( 6 v) shows in fig ():
[image: image13.png]1

D882

XSC1

Neor





                                                Fig(3)
As the same way we found the number of each coil in the first circuit we did that again here.
RESULTS:

The AC current is about 3 A with input current 0.4A with power 40 W and output voltage 200v AC.
If we connect the oscilloscope to the circuit we see on the output the following graph:


                Fig (3.A)





Fig(3.B)







    

                                              Fig (3.C)
Then we calculate the frequency by the relation:

F=1\2*π (LC) ^0.5, C=C1*C2\ (C1+C2)
F=7KHZ
But on the oscilloscope we find the frequency by noting number of squares (for one cycle *time base of the oscilloscope then we find the frequency by the relation 1\T, F=9KHZ.

This differences resulting from the wires and the oscilloscope.

And to find the output voltage by noting number of squares (for one cycle *voltage base of the oscilloscope (5\div)*10 (probability )= 200 volt .

The third circuit worked at frequency 7.6 KHZ with output voltage V =100Vp-p 





Fig(4)

Now, the Dc battery can be charged by Photovoltaics (PV) where its a method of generating electrical power by converting solar radiation into direct current electricity using semiconductors that exhibit the photovoltaic effect.  We use a charge regulator to protect the battery from overcharge or deeply discharged where the PV run at voltage around the 22 volt and we take an input equal to 12 volt or 6 volt as it shown befor.
4.Non linear loads

A non-linear load on a power system is typically a rectifier (such as used in a power supply), or some kind of arc discharge device such as a fluorescent lamp, electric welding machine, or arc furnace. Because current in these systems is interrupted by a switching action, the current contains frequency components that are multiples of the power system frequency.Distortion power factor is a measure of how much the harmonic distortion of a load current decreases the average power transferred to the load.





Sinusoidal voltage and non-sinusoidal current give a distortion power factor of 0.75 for this computer power supply load.

Non-sinusoidal components

Non-linear loads change the shape of the current waveform from a sine wave to some other form. Non-linear loads create harmonic currents in addition to the original (fundamental frequency) AC current. Filters consisting of linear capacitors and inductors can prevent harmonic currents from entering the supplying system.

In linear circuits having only sinusoidal currents and voltages of one frequency, the power factor arises only from the difference in phase between the current and voltage. This is "displacement power factor". The concept can be generalized to a total, distortion, or true power factor where the apparent power includes all harmonic components. This is of importance in practical power systems which contain non-linear loads such as rectifiers, some forms of electric lighting, electric arc furnaces, welding equipment, switched-mode power supplies and other devices.

A typical multimeter will give incorrect results when attempting to measure the AC current drawn by a non-sinusoidal load; the instruments sense the average value of a rectified waveform. The average response is then calibrated to the effective, RMS value. An RMS sensing multimeter must be used to measure the actual RMS currents and voltages (and therefore apparent power). To measure the real power or reactive power, a wattmeter designed to work properly with non-sinusoidal currents must be used.
5. Fluorescent lamp: 

A fluorescent lamp or fluorescent tube is a gas-discharge lamp that uses electricity to excite mercury vapor. The excited mercury atoms produce short-wave ultraviolet light that then causes a phosphor to fluoresce, producing visible light. A fluorescent lamp converts electrical power into useful light more efficiently than an incandescent lamp. Lower energy cost typically offsets the higher initial cost of the lamp. The lamp is more costly because it requires a ballast to regulate the current through the lamp.

While larger fluorescent lamps have been mostly used in commercial or institutional buildings, the compact fluorescent lamp is now available in the same popular sizes as incandescent and is used as an energy-saving alternative in homes. The development of the neon light also was significant for the last key element of the fluorescent lamp

5.1The advantage: 

Luminous efficacy:

Fluorescent lamps convert more of the input power to visible light than incandescent lamps. A typical 100 watt tungsten filament incandescent lamp may convert only 2% of its power input to visible white light, whereas typical fluorescent lamps convert about 22% of the power input to visible white light. The efficacy of fluorescent tubes ranges from about 16 lumens per watt for a 4 watt tube with an ordinary ballast to over 100 lumens per watt[19] with modern electronic ballast, commonly averaging 50 to 67 lm/W overall. Most compact fluorescents above 13 watts with integral electronic ballasts achieve about 60 lm/W. Lamps are rated by lumens after 100 hours of operation.[20] For a given fluorescent tube, high-frequency electronic ballast gives about 10% efficacy improvement over inductive ballast. It is necessary to include the ballast loss when evaluating the efficacy of a fluorescent lamp system; this can be about 25% of the lamp power with magnetic ballasts, and around 10% with electronic ballasts. Other advantages Lower luminosity Lower heat.

Some problems that we could have the low efficiency for the system and low power factor.
6.Power factor correction:
The Reactive Power charge on your electricity bill is directly targeted against those companies who do not demonstrate clear energy efficiency use. You will find this charge itemized on your electricity bill.

Reactive power charges can be made significantly smaller by the introduction of Power Factor Correction Capacitors which is a widely recognized method of reducing an electrical load and minimizing wasted energy, improving the efficiency of a plant and reducing the electricity bill.

It is not always necessary to reach a power factor of 1. A cost effective solution can be achieved by increasing your power factor to greater than 0.95

A full site survey is required to determine what type and size of system is required to meet your current and future needs.

Energy in Motion Ltd will carry out the survey, including harmonic analysis, and the cost of the survey can be remitted against the cost of the equipment purchased.

By installing suitably sized switched capacitors into the circuit, the Power Factor is improved and the value becomes nearer to 1 thus minimizing wasted energy and improving the efficiency of a plant.

7. THE COST:

The colpitte oscillator does not expensive because its circuit very simple. And when we use the PV cell to supply the power to the oscillator, we will not need any type of power supply to play it.
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