UNIT-I

Single stage Amplifiers and Multistage Amplifiers

LONG QUESTIONS AND ANSWERS
1. Explain the Approximate model of CE Amplifier?

[image: image1.png]In common emitter transistor configuration, the input signal is applied between the base and emitter terminals of
the transistor and output appears between the collector and emitter terminals. The input voltage (Vse) and the
output current (ic) are given by the following equations:

Vie =Niedp + hre Ve

Te = re.ip + hoe Ve

ms??g
Lot

Hybrid expression

Expression can be obtained from the general hybrid formulas derived in this article HYBRID EQUIVALENT OF
TRANSISTOR by adding a second subscript letter ‘e’ (which stands for common emitter) with the h-parameters
and are as discussed below.




[image: image2.png]Current Gain

Itis given by the relation,

A= (nrel(1+ hoe.11))

Where r is the A.C load resistance. Its value is equal to the parallel combination of resistance Rc and Ry Since
hre of a transistor is a positive number, therefore A; of a common emitter amplifier s negative.

Input Resistance
The resistance looking into the amplifier input terminals (i.e. base of a transistor) is given by the relation,

Ri=Mie + hre Airi = hie — ((hre- M) (Noe + (1/10)))

The input resistance of the amplifier stage (called stage input resistance Ris) depends upon the biasing
arrangement. For a fixed bias circut, the stage input resistance is,

Ris =Ri/IRg.
ffthe circuit has no biasing resistances, then Ris = R;
Voltage Gain




[image: image3.png]Itis given by the relation,
A= ARy

Since the current gain (Ay) of a common emitter amplifier is negative, therefore the voltage gain (A,) is also
negative. It means that there is a phase difference of 180° between the input and output In other words, the input
signal s inverted at the output of a common emitter amplifier. The voltage gain, in terms of h-parameters, is
given by the relation.

Ay = rerel(hie + Ahr)
Where
Ah = hig-Noe = Nre e




[image: image4.png]Output Resistance

The resistance looking into the amplifier output terminals is given by the relation,
Ro = (Rs + hig)/(Rs hoe + Ah)

Where

R, = Resistance of the source, and

Ah = hig.hoe — Mre e
The output resistance of the stage,

Roe =Ro /1
Overall Voltage Gain

Itis given by the relation,
A= (AcRis)(Rs + Ris)




[image: image5.png]Overall Current Gain
Itis given by relation,

Aie = ARS/Rs + Ris)




2.[image: image6.png]The h-parameters of a transistor used in a common emitter circuit are hi = 1.0 KO, he = 1.0 x 10, hy, = 50 and
hos = 100 pmhos. The load resistor for the transistor is 1KQ in the collector circuit. The transistor is supplied
from a signal source of resistance 1000Q2. Determine the value of input and output impedance, vottage and
current gains in the amplifier stage:

Solution

Given Data:

hie = 1KQ = 1000Q

hre=1.0x 104

hoe = 100 pmhos = 100 x 108 mhos
Re=1KQ = 10000

Ry =10000

Input resistance of the amplifier stage

We know that thereis no load connected at the output of the amplifier (i.e. R_= 0), therefore the value of A.C load
resistance,

= Rc=1000Q

we also know that current gain of a transistor,




[image: image7.png]A== (el(1 + hoe.r) =-(50/ (1 + (100 x 10°) x 1000) = -45.5
And the input resistance of a transistor,

Ry = g + Mg Arr = 1000 +[(1.0 x 104) x (45.5) x 1000] = 995 Q
Input resistance of the amplifier stage is,

Ris =R;=995 0 Ans.

Output Resistance of Amplifier Stage
We know that:

Ah = hig.hoe — Mre e

=[1000x (100 x 105 (1.0 x 10%) x 50 = 95 x 103 = 0.095
Output resistance of the transistor looking directly into collector.
Re = (Rs + hig)/(Rs hoe + Ah)

= (1000 + 1000)/[1000 (100 x 109)] + 0.95 = 2000/(0.1 + 0.95)
=103000

And output resistance of the amplifier stage,

Ros = Ro// 1= 10300 // 1000 = 910 Q Ans.

Current Gain of Amplifier Stage
We know that the current gain of amplifier stage,

Ais = AiR¢/(Rs + Ri¢) = (-45.5) x ( 1000)/(1000 + 995) = -22 8 Ans.




[image: image8.png]Voltage Gain Amplifier Stage
We know that voltage gain of a transistor,

A= AuUR; = (-45.5) X (1000995 = -45.7
Vottage gain of amplifier stage,
A = ARiel(Rs + Rig) = (-45.7) x 995/ (1000 +995) = -22.8 Ans




3) Explain the Approximate model of CC Amplifier?

[image: image9.png]In common emitter transistor configuration, the input signal is applied between the base and emitter terminals of
the transistor and output appears between the collector and base terminals. The input voltage (V) and the
output current (ic) are given by the following equations:

Vic = hiclo + Nre Ve

fe = e ip + Noe Ve

S A i

3
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[image: image10.png]Hybrid expression

Expression can be obtained from the general hybrid formulas derived in this article HYBRID EQUIVALENT OF
TRANSISTOR by adding a second subscript letter b’ (which stands for commonbase) with the h-parameters
and are as discussed below.




[image: image11.png]Current Gain
Itis given by the relation,

A =-{frel(1 +hoc 1))

Where r is the A.C load resistance. Its value is equal to the paraliel combination of resistance Re and Rc. Since
hre of a transistor is a positive number, therefore A; of a common emitter amplifier s negative.

Input Resistance
The resistance looking into the amplifier input terminals (i.e. base of a transistor) is given by the relation,

Ri=Mie + hre Airi = hie — ((hrchee) (hoc + (1/1L))

The input resistance of the amplifier stage (called stage input resistance Ris) depends upon the biasing
arrangement. For a fixed bias circut, the stage input resistance is,

Ris =Rs




[image: image12.png]Voltage Gain
Itis given by the relation,
A= ARy

Since the current gain (Ay) of a common base amplifier is positive, therefore the voltage gain (A,) is also
positive. It means that there is no phase difference between the input and output signals of the common base
amplifier. The voltage gain, in terms of h-parameters, is given by the relation.

A= href/(hic + Ahr)
Where
Ah = hichoe — hre hie




[image: image13.png]Output Resistance

The resistance looking into the amplifier output terminals is given by the relation,
Ro = (Rs + hic)l(Rs hoc + Ah)

Where

R, = Resistance of the source, and

Ah = hihoe — hec e




[image: image14.png]Overall Voltage Gain
Itis given by the relation,
Avc= (ARis)(Rs + Ris)
Overall Current Gain
Itis given by relation,

Ais = (A + Rs)/(Ri + Ris)




4)
[image: image15.png]Atransistor used in a common collector amplifier has the following vaules of h-parameters:
hic =2 KQ, hie = -51, hre = 1 and hog = 25 X 10-9mhos
Calculate the values of input resistance, output resistance, current gain and voltage gains of the amplifier stage:

Solution

Given Data:

hoe =25 X 10-5mhos

=5KQ=5X10°Q
Re=1KQ=10000
Ri=R,=10KQ

Input resistance of the amplifier stage
We know that the input resistance,

A =-(rl(1 + hoc))




[image: image16.png]=511 +{(25x 10%)x (5x 10%)}]
=453

and input resistance

Ri = Mg + hre Airi

2000+ (1x453x5x10°Q
=228x10°%Q

=228kQ

Asinput resistace of the amplifier
Ris =R1// (R1//Rg)
=2281/(10//10)=49kQ
=4900 Q Ans

Output Resistance of Amplifier Stage
We know that:

Ro=-(Rs + Ric)he




[image: image17.png]Current Gain
We know that the current gain of amplifier stage,

Ajs = (A Rs)/(Rs Ris) = (45.3 x 1000)/(1000 + 4900) = 7.7 Ans.

Voltage Gain Amplifier Stage
We know that voltage gain is

A= AR = (453 X (5% 10%)/ 228 x 10%= 1 Ans.
and the voltage gain of the amplifier stage
Aus = AAl(Rs +Rig) = (1 +4900)/ (1000 + 4900) = 0.83 Ans



[image: image18.png]=-(1000 +2000)-51
=500

and output resistance of the amplifier stage
Ros =Ry /I Re

=59//(5x10?)

=583 Ans




5)  Explain about the Distortions in Amplifiers?
Amplitude Distortion:-

Amplitude distortion occurs when the peak values of the frequency waveform are attenuated causing distortion due to a shift in the Q-point and amplification may not take place over the whole signal cycle. This non-linearity of the output waveform is shown below.

Amplitude Distortion due to Incorrect Biasing
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Frequency Distortion:-

Frequency Distortion is another type of amplifier distortion which occurs in a transistor amplifier when the level of amplification varies with frequency. Many of the input signals that a practical amplifier will amplify consist of the required signal waveform called the “Fundamental Frequency” plus a number of different frequencies called “Harmonics” superimposed onto it.

         Frequency Distortion due to Harmonics
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Phase Distortion:-

Phase Distortion or Delay Distortion is a type of amplifier distortion which occurs in a non-linear transistor amplifier when there is a time delay between the input signal and its appearance at the output.

Phase Distortion due to Delay
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SHORT QUESTIONS AND ANSWERS
1) Classifications of Amplifiers?

     [image: image22.png]Classfication of Amplifiers

Frequency Application  Dependingonload  Cascading
oc Voltage Ampifier Pure Resistance cece
Audio Current Amplifier Tuned Circuit caca
Video Power Ampiifier cecc
Radio

Ultra




2) What are the advantages of H-Parameters?
·  h-parameters are Real Numbers up to radio frequency

· They are easy to measure

· They can be determined from transistor static characteristic curves

· They are convenient to use in circuit analysis and design

· Easily convertible from one configuration to other

· Readily supplied by manufacturers 

3)   What is the necessary of the coupling capacitor?

It is used to block the c signal to the transistor amplifier. It allows a c &blocks the d c.

4)  Why is the operating point selected at the Centre of the active region?

The operating point is selected at the Centre of the active region to get to perfect amplification. Moreover there is no distortion.

5)  What is an amplifier?
An amplifier is an electronic device that increases the voltage, current, or power of a signal. Amplifiers are used in wireless communications and broadcasting, and in audio equipment. 
6)  State the Miller’s Theorem?

The Miller’s theorem establishes that in a linear circuit, if there exists a branch with impedance Z, connecting two nodes with nodal voltages ​V1and V2, we can replace this branch by two branches connecting the corresponding nodes to ground by impedances respectively Z / (1-K) and KZ / (K-1), where K = V2 / V1.

	
	[image: image23.png]




	
	7)  State the Dual of Miller’s Theorem?

     If there is a branch in a circuit with impedance Z connecting a node, where two currents I1 and I2 converge, to ground, we can replace this branch by two conducting the referred currents, with impedances respectively equal to (1+ a) Z and (1+ a) Z / a, where a = I2 / I1.

8)  Comparisons Between CB, CE, CC Configurations?

Parameter

Common Base

Common Emitter

Common Collector

Voltage Gain

High, Same as CE

High

Less than Unity

Current Gain

Less than Unity

High

High

Power Gain

Moderate

High

Moderate

Phase inversion

No

Yes

No

Input Impedance

Low (50 Ohm)

Moderate (1 KOhm)

High (300 KOhm)

Output Impedance

High (1 M Ohm)

Moderate (50 K)

Low (300 Ohm)



	
	


	
	
	


9)  Features of Cascode Amplifiers?


           It Provides High Input Impedance.

           It Provides High Voltage Gain.
           It Provides Improved Input-Output Isolation as there no direct Coupling from the Output to Input. This Eliminates the Miller effect and thus provides a much bandwidth.

            It Provides High Output resistance.

11)  Advantages and Disadvantages of Darlington Pair Amplifier?
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UNIT-II

BJT Amplifiers and MOS Amplifiers
LONG QUESTIONS AND ANSWERS
1) Explain the Frequency response of CE BTJ Amplifiers?

[image: image25.png]The schematic of a typical common-emitter amplifier is shown in figure 1. Capacitors Cg and Cc are
used to block the amplifier DC bias point from the input and output (AC coupling). Capacitor Ce is an AC
bypass capacitor used to establish a low frequency AC ground at the emitter of Q. Miller capacitor Cr is
2 small capacitance that will be used to control the high frequency 3-8 response of the amplifier

Figure 1: Common-emitter BJT amplifier




[image: image26.png]11 DC Biasing and Mid-band Frequency Response

For this section, assume that Cg = C¢ = g = 1 Farad and Cr = Cn = C, = 0. You can find the DC collector current (i) and the resistor values

following the analysis provided in your text book Since the topology and the requirements might be siightly different than in the text, you will need to
‘make minor modifications to the design procedure and equations.

12 Low Frequency Response

Figure 2 shows the low-frequency small-signal equivalent circuit of the amplifier. Note that Cr Is ignored since it is assumed that its impedance at
these frequencies is very high. R is the parallel combination of Rgs and Rz,

[
|
1

R,
MWVt
A é Ry

Figure 2 Low-frequency equivalent circuit





[image: image27.png]Using short-circuit time constant analysis, the lower 3-gB frequency (?,) can be found as:
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Where

Ry =R+ (Ry lI7)

Re=FR, \\[7’ *fj‘l““)]
Rys=R: IR,

1.3 High Frequency Response

Figure 3 shows the high-frequency small-signal equivalent circuit of the amplifier. At high frequencies, Cs, Cc and Ce can be replaced with short
circuits since their impedance becomes very small compared to Rs, R and Re.

a

Cr+C,

Figure 3: High-frequency equivalent circuit.





[image: image28.png]The higher 3-B frequency (?) can be derived as:
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2)

[image: image29.png]Example 1: for an input RC circuit in a certain Amp, Rin=1KQ & Ci=1pF.Neglect the
source resistance (a) Determine the lower critical frequency(b) what is the attenuation of
the RC circuit at the lower critical frequency(c) if the midrange voltage gain of the Amp is
100, what is the gain at the lower critical frequency?

Solution:

1 I
27R,C, 2x(1.0KQ)(1 uF)

(b) Atfo Xy = R, Therefore,

@ f = = 159 Hz

Attenuation

(©) A, = 0.707A,4,50) = 0.707(100) = 707




3)

[image: image30.png]Example3: an output RC cctin a certain amplifier, RC=10kQ, C3=0.14F,RL=10kQ(a)
Determine the critical frequency (b) What s the attenuation of the output RC circuitat the
critical frequency (c) if the midrange voltage gain of the amplifier is 50, what is the gain at
the critical frequency ?

Soluti

ey 1
27(Re + R)C: 2720 KQ)0.1 uF)
(b) For the midrange frequencies, XC3= 0Q, thus the attenuation of the circuit
Vo R 0kQ
N = 0.5
Veotecor R + Ry

(@)

= 79.6 Hz

20k




[image: image31.png]Orin dB, Vout / Vcollector =20log(o.5)= -6dB,this shows that, in this case, the midrange
voltage gain is reduced by 6 dB because of the load resistor. At the critical frequency,
XC3=RC+RL and

the attenuation is

‘/om - RL i
Vis  V(Re + R)* + X%

Orin dB, Vout / Veollector =20log (0.354) = -9dB. Asyou can see, the gain at fc is 3db less
than the
gain

midrange

0.7074, iy = 0.707(50) = 35.4





4)

[image: image32.png]Example 4: Determine fc of the bypass RC circuit for the amplifier in fig3-17 (re =12Q)
Ve

410V





5)[image: image33.png]Both stagesin a certain 2-stage amplifier have a lower critical frequency of




[image: image34.png]s500Hzand an upper critical frequency of 8o kHz. Determine the overall bandwidth.




[image: image35.png]= fa NNOW =S\‘f\\\\7,

TR /21/:1 1 \/20.5 = 0.644
fiu= £ V2™ — 1 = (80 kH2)(0.644) = 51.5 kHz
BW = §, — = S15%z — 776 ¥z = 307 kha

=76




SHORT QUESTIONS AND ANSWERS
1) Define Decibels and Logarithms?


A unit used to measure the intensity of a sound or the power level of an electrical signal by comparing it with a given level on a logarithmic scale is known as Decibel.

A quantity representing the power to which a fixed number (the base) must be raised to produce a given number is known as Logarithm.

2) Frequency Response of BJT Amplifiers?

[image: image36.png]Frequency Response Curve of an Amplifier

Amplifier
Gain

Bandwidth

fe1 feo f(Hz)
Lower cutoff Upper cutoff
frequency

frequency

Fig. 1 Typical frequency response of an amplifi




3) Explain about Hybrid pi Model?

The hybrid-pi model is a popular circuit model used for analyzing the small signal behavior of bipolar junction and field effect transistors. Sometimes it is also called Giacoletto model because it was introduced by L.J. Giacoletto in 1969.[1] The model can be quite accurate for low-frequency circuits and can easily be adapted for higher frequency circuits with the addition of appropriate inter-electrode capacitances and other parasitic elements.
4) Draw the circuit diagram for Hybrid pi Model?
[image: image37.png]



5) Draw the circuit for capacitors that affect the high frequency response?
[image: image38.png]Capacitances that will affect the high-frequency response:
Che, Cy, C.. — internal capacitances
Cyi, Cyo— wiring capacitances
o s, Cc - coupling capacitors

o Cg - bypass capacitor




6) Define beta cutoff frequency and t-cutoff frequency?
[image: image39.png]i = V/[27r5(CatCu)]




T -Cut off frequency is Defined as that when the magnitude of gain is equal to UNITY.
[image: image40.png]fr = V[2Tre(Ci-Cy)]




Where

Π --- Indicates rb’e

u ---indicates rb’c
7) Write BJT low frequency response equations?
[image: image41.png]1. fie=1/[2nRs*HR)Cs],

where, R; = Ry||Rq|pr.

2. fie=1/[2n(RAR)Ce],

where, Ro=Rellra

3. fig=1/27R.C,

where, R, =Rg || (R's/p +r,) and R's = Rg||Ry||R;




8) Write the expressions for hybrid pi model conductance’s in low frequency response?

Transconductance(gm):-
[image: image42.png]



(Or)

[image: image43.png][} in mA
S = 55




Input Conductance (gb’e):-

[image: image44.png]



Feedback Conductance (gb’c):-
[image: image45.png]o gy,
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[image: image46.png]



Base Spreading Resistance (rbb’):-

[image: image47.png]



Output Conductance (gce):-

[image: image48.png]



9) Frequency response curve of RC coupled amplifier?

[image: image49.png]mid fequsncy g1 high feq mnge
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10) H-parameters are not used at high frequencies why?

     H parameters can be used at any frequency. The problem is measuring the h parameters directly at   high frequencies. h parameter measurements require open and short circuit connections which hard to obtain at high frequencies due to stray inductance and capacitance. 

UNIT-III

Feedback Amplifiers and Oscillators
LONG QUESTIONS AND ANSWERS
1) Explain about Feedback amplifiers?
[image: image50.png]Feedback Amplifiers

o Afeedback amplifier is one which s used to provide voltage gain or current gain or
bothin the form of power gain.

o Other desirable characteristics of the amplifier circuits are high input impedance,
low output impedance, larger bandwidth, low distortion, low noise and high
stability.

o To achieve these characteristics, a part of output signal is feedback.

Input \, | T\ Vi Output
signal Vs AN A Vo signal

B

Feedback amplifier
Simple block diagram of feedback amplifler




[image: image51.png]where, B is feedback factor or feedback ratio Vyis feedback voltage and Vs is input
voltage V, is the output voltage.
The nature of the feedback in feedback amplifiers can be divided into following
categories.
« Negative Feedback: when the feedback signal is out of phase with the input signal
and thus opposes it it is called negative feedback.
« Positive Feedback: when input signal and part of output signal are in phase with
each other, the feedback is called positive feedback.
Feedback Topologies: There are four basic ways of connecting the feedback signal.
Both voltage and current can be feedback to the input either in series or parallel.
« Voltage series feedback
« Voltage shunt feedback
o Current series feedback
o Current shunt feedback
In the list above, voltage refers to connecting the output voltage as input to the feedback

network; current refers to tapping off some output current through the feedback
network.




2) Write Brief Notes On Types Of Feedback Amplifiers?
[image: image52.png]Voltage Series Feedback:

@
Voltage series foedback, 4 - V, V,

Parameter Expression
Gain with !
feedback =154
Input resistance R, —R(1+54)
Output resistance | R’ &
+84

o Feedback gain is decreased by the factor (1 +B4)
o Input resistance is increased by the factor (1+BA).
o Output resistance is decreased by the factor (1+BA).





[image: image53.png]Voltage Shunt Feedback

Voltage shunt feedback. A = V,

Parameter

Gain without feedback

Gain with feedback

Input resistance of feedback amplifier

Output resistance of feedback amplifier

Input resistance and output resistance of voltage shunt feedback deceases by a factor of




[image: image54.png](14BRp).




[image: image55.png]Current Series Feedback

IS
19
s

©
Current series feedback, 4 - I,/V,

Parameter Expression

Gain without feedback

Gain with feedback G = T
Input resistance of feedback R(+4G,)
amplifier N "
Output resistance of feedback R+ 56,
amplifier Ry = R0 )

o Gain with this feedback is decreased by a factor (1+8Gn).

o Input resistance and output resistance can be increased by a factor (1+Gu).




[image: image56.png]Current Shunt Feedback

Parameter

Gain without feedback

Gain with feedback amplifier

Input resistance with feedback | Ry

1445

Output resistance with feedback | E,; = R,(1+ 4,5)





3) Explain About different Oscillators?

[image: image57.png]Phase-shift Oscillator
A phase-shift oscillator relies upon an R-C phase shift network to provide the necessary
phase relationship between output and input to a CE amplifier. The frequency of

oscillation is given by and the phase shift is 180°.

1
27 RC V6
1

2

Feedback network
Idealised phase-shift oscillator

For the loop gain B4 to be greater than unity, the gain of the amplifier stage must be
greater than 1/B or 29.




[image: image58.png]Wien Bridge Oscillator
o AWien bridge oscillator uses a frequency selective bridge circuit to provide low
distortion sinusoidal oscillation.
o Neglecting loading effects of the op-amp input and output impedances, the
analysis of the bridge circuit results in

o I, in particular, the values are R, = R, = Rand C; = C, = C, the resulting oscillator

frequency is

o Thus, a ratio of Ry to R, greater than 2 will provide sufficient loop gain for the

circuit to oscillate at the frequency calculated using:




[image: image59.png]27 RC

Wien bridge oscillator:

+Vee
~ Output
Op-amp) sinusoidal
. signal

1

s
“Vee "7 20 VR, CiR,C,

Wien bridge oscillator circuit using an op-amp amplifier

o For Wien bridge oscillator circuit, the minimum gain of amplifier must be 3.
o The oscillator can produce variations in £, in the ratio of 10: 1 compared to a

variation of 31 1 in other types of oscillator circuits.




[image: image60.png]Tuned Oscillator Circuit
o Tuned-Input, Tuned-Output Oscillator Circuits
o Avariety of circuits can be built by providing tuning in both the input and output
sections of the circuit.

) Reactance Element
Oscillator Type
% |% [%
Colpitts oscillator c |c |c
Hartley oscillator [
Tuned input, tuned output | L C | LC |-
—a——pe—

1}
Basic configuration of
resonant




[image: image61.png]Colpitts Oscillator
« The colpitts oscillator is an example of a resonant circuit oscillator and is
characterized by a split capacitor in its tank circuit.
o For colpitts oscillator circuit with two capacitors and one inductor in the feedback
network,

Hartley Oscillator
o The Hartley oscillator has a tapped coil in its tank circuit. Like the Colpitts, the
Hartley is used to generate RF (Radio Frequencies), and both have a frequency
given by





SHORT QUESTIONS AND ANSWERS
1) What is feedback?

When a part or Fraction of output is combined to the input is called the feedback. The Amplifier which uses the feedback Principle is known as feedback Amplifier.

2) Classification of Feedback Amplifiers?

Depending Upon whether the feedback signal increase or decrease the input signal, Feedbeck Amplifiers are two types

i) POSITIVE FEEDBACK AMPLIFIERS

ii) NEGATIVE FEEDBACK AMPLIFIERS

· Voltage series feedback

· Voltage shunt feedback

· Current series feedback

· Current shunt feedback
3)  Explain about Positive feedback Amplifier?




The feedback network output signal which is in phase with the input signal, that feedback is called Positive feedback amplifier. In Positive feedback amplifier gain is increased and often the output is distorted.

[image: image62.jpg]INTRODUCES 180°

PHASE SHIFT
v AMPLIFIER 1—o @ﬁ

V;IN PHASE
WITH ¥,

= FEEDBACK
7 NETWORK

“\JINTRODUCES 180°
PHASE SHIFT





4)    Explain about Negative feedback Amplifier?


The feedback network output signal which is out of phase with the input signal, that feedback is called Negative feedback amplifier. In Negative feedback amplifier gain is decreased and often the output is.
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5) Advantages of Negative Feedback Amplifiers?

· Voltage gain is reduced
· Bandwidth is increased

· Distortion is reduced

· Noise Reduced

· Input Resistance increased

· Output Resistance Decrease

6) Draw the circuit diagram for Voltage Series Feedback Amplifier?
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7) Draw the circuit diagram for Voltage Shunt Feedback Amplifier?
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8) Draw the circuit diagram for Current Series Feedback Amplifier?
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9) Draw the circuit diagram for Current Shunt Feedback Amplifier?
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10) Show that how bandwidth Increases in negative feedback Amplifiers?
[image: image68.png]Gan





11) Advantages and Disadvantages of Negative feedback Amplifier?

[image: image69.jpg]ADVANTAGES & DISADVANTAGES

Advantages
Negative feedback stabilizes the gain of the amplifier.
Input resistance increases for certain feedback configurations.
Output resistance decreases for certain feedback configurations.
Operating point is stabilized.

Disadvantages
Reduction in gain.

Reduction in input resistance in case of voltage shunt and current shunt type
amplifiers.

Increase in output resistance in case of current shunt and current series feedback
amplifiers.

Applications of negative feedback
In almost all the electronic amplifiers.
In the regulated power supplies.
In wideband amplifiers (amplifiers having a large bandwidth)





12) Difference between Positive feedback and Negative feedback?
	POSITIVE FEEDBACK
	NEGATIVE FEEDBACK

	When the feedback applied is such that it is in phase with the original input signal then it is called as positive feedback.
	When the feedback applied is such that it is inOut of  phase with the original input signal then it is called as Negative feedback.

	It increases the Gain of the Amplifier.
	It Decreases the Gain of the Amplifier.

	It is Regenerative or direct feedback.
	It is Degenerative or Inverse feedback.

	It makes the amplifier Unstable. 
	It makes the amplifier Stable.

	It reduces the Bandwidth.
	It Increases the bandwidth.

	It is used in the oscillators
	It is used in Small Signal Amplifiers.


13)  Explain the Barkhausen Criterion in detail?

i) The total Phase around the loop is 0º or 360º ,or of course an integral multiple of  2π Radians.
ii) The magnitude of the product of the open loop gain of the amplifier and the feedback factor β is unity.i.e |Aβ|=1.
14) Explain the concept of RC Phase shift Oscillator?

In an RC Oscillator circuit the input is shifted 180o through the amplifier stage and 180o again through a second inverting stage giving us “180o + 180o = 360o” of phase shift which is effectively the same as 0o thereby giving us the required positive feedback. 
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Fig: RC PHASE SHIFT OSCILLATOR

[image: image71.png]Three stage RC phase shift network




The resistor-capacitor combination in the RC Oscillator circuit also acts as an attenuator producing an attenuation of -1/29th ( Vo/Vi = β ) per stage, the gain of the amplifier must be sufficient to overcome the circuit losses. Therefore, in our three stage RC network above the amplifier gain must be greater than 29.
15) Why RC Oscillators not suitable for high frequency applications?
The R-C circuit is not the Tuned circuit. The bandwidth is given as

              B.W=fr./Q
Where

       fr is resonance frequency

      Q is quality factor of the circuit

To select the proper resonating frequency, neglecting other frequencies Q must be high and bandwidth must be low. But for RC circuits Q is very low at high frequencies, proper selectivity is not possible at high frequencies. Hence RC Oscillators not suitable at high frequency.
16) Comparison between RC phase Shift oscillator and Wein bridge oscillator? 
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17)  List the advantages of RC phase shift oscillators?
        Advantages:-

· The circuit is simple to design.

· Can produce output over audio frequency range.

· Produces sinusoidal output waveform.

· It is a fixed frequency oscillator.

              Disadvantages:-

· To vary the frequency values of R and C of all three sections are to be varied simultaneously which is practically difficult. Hence frequency cannot be varied.
· Frequency stability is poor due to changes in the values of various components due to effect of temperature, aging etc.
18) Frequency equations of all oscillators?

COLPITT’S OSCILLATOR:-
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HARTLEY OSCILLATOR:-
[image: image75.png]B Nire




[image: image76.png]L=11+ Lo





WEIN BRIDGE OSCILLATOR:-
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RC PHASE SHIFT OSCILLATOR:-
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19) List the advantages and disadvantages of wein bridge oscillator?


         Advantages:-
1. It gives constant output.

2. The circuit works quite easily.

3. The overall gain is high because of two transistors.

4. The frequency of oscillations can be easily changed by using potentiometer.

         Disadvantages:-
1. The circuit requires two transistors and a large number of components.

2. It cannot generate very high frequencies.

20) List the advantages and disadvantages of crystal oscillator?
       Advantage:-
1. They have a high order of frequency stability.

2. The quality factor (Q) of the crystal is very high. The Q factor of the crystal may be as high as 10,000 compared to about 100 of L-C tank.

       Disadvantages:-
1. They are fragile and consequently can only be used in low power circuit.

2. The frequency of oscillations cannot be changed appreciably.

21)  Advantages and disadvantages of Hartley oscillator?
Advantages:-

· The frequency is simply varied by the net value of C in the tank circuit. 
· The output amplitude remains constant when tuned over the frequency range.

· Very few components are required.
             Disadvantages:-

· Frequency stability is poor.

· Output contains harmonics.

22)  List the advantages and disadvantages of colpitt’s oscillator?

Advantages:-
· Very high frequency can be obtained.

· The output is more sinusoidal than Hartley oscillator.

             Disadvantages:-
                   The poor frequency stability is the major disadvantage.
UNIT-IV
LARGE SIGNAL AMPLIFIERS

LONG QUESTIONS AND ANSWERS
1)Explain about Class-A Transformer Coupled Power Amplifiers?
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[image: image80.png]As the Collector current, Ic is reduced to below the quiescent Q-point set up by the bas:
bias voltage, due to variations in the base current, the magnetic flux in the transformes
core collapses causing an induced emf in the transformer primary windings. This cause
an instantaneous collector voltage to rise to a value of twice the supply voltage 2Vcc
giving a maximum collector current of twice Ic when the Collector voltage is at its
minimum. Then the efficiency of this type of Class A amplifier configuration can be
calculated as follows.

The r.m.s. Collector voltage is given as:

_ Ve(max) - Vemin _ 2Vec -0
242 242

VcE
The r.m.s. Collector current s given as:

Le(max) - Lo(min) _ 2I¢ -0

242 242

Ice =




[image: image81.png]The r.m.s. Power delivered to the load (Pac) is therefore given as:

2Vee |, 2 - 2Vec e
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Pac =Vce*lcE=
The average power drawn from the supply (Pdc) is given by:

Pac =Vee*le
and therefore the efficiency of a Transformer-coupled Class A amplifier is given as:

Mg = 2e = 2Veele 909
e 8Vecle
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[image: image82.png]An output transformer improves the efficiency of the amplifier by matching the
impedance of the load with that of the amplifiers output impedance. By using an output
or signal transformer with a suitable turns ratio, class-A amplifier efficiencies reaching
40% are possible with most commercially available Class-A type power amplifiers being
of this type of configuration.

However, the transformer is an inductive device due to its windings and core so the use
of inductive components in amplifier switching circuits is best avoided as any back
emf’s generated may damage the transistor without adequate protection.

Also another big disadvantage of this type of transformer coupled class A amplifier
circuit is the additional cost and size of the audio transformer required.

The type of “Class” or classification that an amplifier is given really depends upon the
conduction angle, the portion of the 360° of the input waveform cycle, in which the
transistor is conducting. In the Class A amplifier the conduction angle is a full 360° or
100% of the input signal while in other amplifier classes the transistor conducts during
alesser conduction angle.




2)Explain about Transformer Coupled Class-B Power Amplifier?

[image: image83.png]Transformer coupled Class B amplifier.
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[image: image84.png]The circuit diagram of a simple transformer coupled class B power amplifier is shown in the
figure above. Transistor Q1 and Q2 are the active elements. The transformer T1 reproduces the
input signal into two copies which are 180° out of phase. From the above figure you can see that
the transistor Q1 amplifies the positive half of the input signal and transistor Q2 amplifies the
negative half o the input signal. Current flow path of the two transistors are also depicted in the
above figure. The amplified two halves are joined together by the transformer T2. If an ideal
transformer is used the DC components of the collector current of each transistors will flow in
opposite directions through the transformer primary and they will cancel each other. That means
there is no core saturation and there will be no DC components in the output.

since the transistors are not biased they remains OFF when there is no input signal and no
current flows through the load. Each transistor starts conduction only when the amplitude of the
input signal goes above the base-emitter voltage (Vbe) of the transistor which is about 0.7 V. This
improves the efficiency but creates a problem called cross-over distortion.

Cross over distortion.

since the active elements start conduction only after the input signal amplitude has risen above
0.7V, the regions of the input signal where the amplitude is less than 0.7V will be missing in the
output signal and it is called cross over distortion. The schematic representation of cross-over
distortion i shown in the figure below. In the figure, you can see that the regions of the input
waveform which are under 0.7V are missing in the output waveform.




[image: image85.png]Cross over distortion.
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[image: image86.png]Advantages of Class B amplifier.
= High efficiency when compared to the Class A configurations.
= Push-pull mechanism avoids even harmonics.
= No DC components in the output (in ideal case).

Disadvantages of Class B amplifier.
= The major disadvantage is the cross-over distortion.
= Coupling transformers increases the cost and size.
= itis difficult to find ideal transformers.
= Transformer coupling causes hum in the output and also affects the low frequency response.
= Transformer coupling is not practical in case of huge loads.




SHORT QUESTIONS AND ANSWERS
1) Define Power Amplifier?
An amplifier that is usually the final amplification stage in a device and is designed to give the required power output.
2) Explain about class-A power amplifier?
An amplifier that conducts during the full cycle, or has a conducting angle of 360 degrees is known as a Class A power amplifier.
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        Characteristics of class-A:-

· Low signal distortion levels.
· Simple design.
· The device is always conducting due to amplifying element bias.
· No turn on time or charge storage problems.
· Quite stable.
· Highest linearity.
· Low efficiency due to being on all the time, around the vicinity of 25-50%.
· High heat output during operation.

3) Explain about class-B power amplifier?

Class B Power Amplifiers, unlike Class A, work for only half of each input cycle, which means they have a conducting angle of 180 degrees.
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        Characteristics of class-B:-

· Uses 2 complementary transistors, one each for the positive and negative cycle.
· Much higher efficiency, around 75-78.5%.
· Lesser heat output.
· Stable and reliable.
· Requires at least 0.7 V to start conducting, which means anything under it doesn’t register, so cannot be used for precise applications.
· Combines 2 half cycles to form one full cycle.
4) Explain about class-C power amplifier?

It’s the most efficient, but has the lowest operating cycle and linearity. Since it’s heavily biased, it stays on for less than half of an input cycle, and thus has a conducting angle somewhere around the vicinity of 90 degrees.
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        Characteristics of class-C:-

·  Least linear among power amplifiers.
· Very high efficiency of around 80-90%.
· High output distortion.
· Two operating modes tuned and unturned.
· Low power dissipation.
5) Explain about class-AB power amplifier?

A Class AB Power Amplifier is, as the name suggests, a mix of Class A and Class B power amplifiers. Like the Class B amplifier, it also uses 2 conducting elements (transistors), but they both run at the same time. This eliminates the ‘dead zone’ from -0.7 V to + 0.7 V seen in the Class B power amplifier. But in this case, while each transistor conducts for more than a half cycle, they conduct less than a full cycle completely. So the conduction angle is somewhere around 180 degrees and 360 degrees, commonly shown as 270 degrees in some cases.
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        Characteristics of class-AB:-

· Uses 2 transistors that work together.
· Each transistor is active for slightly less than a full cycle but more than a half cycle.
· Combines Class A and Class B characteristics.
· No crossover distortion.
· Fairly efficient, at around 50-60%.
· Most common audio amplifier design.
UNIT-V
TUNED AMPLIFIERS
LONG QUESTIONS AND ANSWERS
1)Explain About Single Tuned Amplifiers?

[image: image91.png]A common emitter amplifier can be converted into a single tuned amplifier 1
including a parallel tuned circuit as shown in Fig. 3.7. The biasing components are n
shown for simplicity.
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Fig. 3.7 Single tuned transistor amplifier




[image: image92.png]Before going to study the analysis of this amplifier we see the several practical
assumptions to simplify the analysis.

Assumptions :
1. R, << R¢
2.1y =0
With these assumptions, the simplified equivalent circuit for a single tuned amplifier is

as shown in Fig. 3.8.
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Fig. 3.8 Equivalent circuit of single tuned amplifier
where Cq = C+G, +Q+gn Ry) Gy

C’ : External capadtancg used to tune the circuit
(1 + gn R Gy : The Miller capacitance

1, : Represents the losses in coil




[image: image93.png]The series RL circuit in Fig. 3.7 is replaced by the equivalent RL circuit in Fig. 3.8
assuming coil losses are low over the frequency band of interest, i.e., the coil Q high.
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Fig. 39.
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Looking at Fig. 3.8 we have,

R = 5 Ry [l vy, )

The current gain of the amplifier is then

A - . 8mR N —gmR @
i 1+j(0RC-R/ L) ~ 1+j0,RC(0/ 0, -0, / ®)
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[image: image96.png]We define the Q of the tuned circuit at the resonant frequency ©,, to be
R
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At ® = O, , gain is maximum and it is given as,
Ay = ~8m R (6)

The Fig. 3.10 shows the gain versus frequency plot for single tuned amplifier. It shows
the variation of the magnitude of the gain as a function of frequency.
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Fig. 3.10 Gain versus frequency for single tuned amplifier
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This equation is quadratic in ®? and has two positive solutions, oy and ;. After
solving equation (8) we get 3 dB bandwidth as given below.

(@, _ 1
BW = f“'f‘=FQT'2nT _y_éL s(9)
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[image: image99.png]mmp Example 3.3 : A single tuned transistor amplifier is used to amplify modulated RF carrier
of 600 kHz and bandwidth of 15 kHz. The circuit has a total output resistance, R, =20 kQ
and output capacitance C, = 50 pF. Calculate values of inductance and capacitance of the

tuned circuit.

Solution : Given: f = 600 kHz
BW = 15kHz
R, = 20kQ
C, = 50 pF
Ceq = (B0 pF +C)
S

= 40
i) We know that,

Qg = 0,Cq R
c = Qa _ .4
< " ©, R, 2mx600x10°x20x10?

5305 pF




[image: image100.png]C,q = (50 pF + C)

eq
C = 5305 pF - 50 pF
= 480.5 pF
ii) We know that,
‘- 1
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@nfy C, @mx600x10%)7x5305x 10

= 1326 uH




SHORT QUESTIONS AND ANSWERS
1. What do you mean by tuned amplifiers?

             The amplifiers which amplify only selected range of frequencies (narrow band of frequencies) with the help of tuned circuits (parallel LC circuit) are called tuned amplifiers.

2. What are the various types of tuned amplifiers?

                    (1) Small signal tuned amplifiers

                        a. Single tuned amplifiers

                              (i) Capacitive coupled

                             (ii) Inductively coupled (or) Transformer coupled

                       b. Double tuned amplifiers

                       c. Stagger tuned amplifiers

                   (2) Large signal tuned amplifiers

3. What is the response of tuned amplifiers?

                         The response of tuned amplifier is maximum at resonant frequency and it falls sharply for frequencies below and above the resonant frequency.

4. When tuned circuit is like resistive, capacitive and inductive?

                (1) At resonance, circuit is like resistive.

                (2) For frequencies above resonance, circuit is like capacitive.

                (3) For frequencies below resonance, circuit is like inductive.

5. What are the various components of coil losses?

              (1) Copper loss

              (2) Eddy current loss

              (3) Hysteresis loss

6. Define Q factor of resonant circuit.

             (1) It is the ratio of reactance to resistance.

             (2) It also can be defined as the measure of efficiency with which inductor can

                  store the energy.

                 Q=2п *(Maximum Energy Stored per cycle / Energy dissipated per cycle)

7. What is dissipation factor?

            (1) It is defined as 1/Q.

            (2) It can be referred to as the total loss within a component.

8. Define unloaded and loaded Q of tuned circuit.

          The unloaded Q or QU is the ratio of stored energy to dissipated energy in a reactor or resonator.

9. The loaded Q or QL of a resonator is determined by how tightly the resonator is coupled to its terminations. Why quality factor is kept as high as possible in tuned circuits?

          1. When Q is high, bandwidth is low and we get better selectivity. Hence Q is

              kept as high as possible in tuned circuits.

         2. When Q is high inductor losses are less.

10. List various types of cascaded Small signal tuned amplifiers.

             1. Single tuned amplifiers.

             2. Double tuned amplifiers.

             3. Stagger tuned amplifiers.

11. How single tuned amplifiers are classified?

            1. Capacitance coupled single tuned amplifier.

            2. Transformer coupled or inductively coupled single tuned amplifier.

12. What are single tuned amplifiers?

              Single tuned amplifiers use one parallel resonant circuit as the load Impedance in each stage and all the tuned circuits are tuned to the same Frequency.

13. What are double tuned amplifiers?

                    Double tuned amplifiers use two inductively coupled tuned circuits per stage, both the tuned circuits being tuned to the same frequency.

14. What are stagger tuned amplifiers?

               Stagger tuned amplifiers use a number of single tuned stages in cascade,the successive tuned circuits being tuned to slightly different frequencies.

                                          (OR)

               It is a circuit in which two single tuned cascaded amplifiers having certain bandwidth are taken and their resonant frequencies are adjusted that they are separated by an amount equal to the bandwidth of each stage. Since resonant frequencies are displaced it is called stagger tuned amplifier.

15. What is the effect of cascading single tuned amplifiers on bandwidth?

             Bandwidth reduces due to cascading single tuned amplifiers.

16. List the advantages and disadvantages of tuned amplifiers.

        Advantages:

           1. They amplify defined frequencies.

           2. Signal to Noise ratio at output is good.

           3. They are well suited for radio transmitters and receivers.

          4. The band of frequencies over which amplification is required can be varied.

     Disadvantages:

         1. Since they use inductors and capacitors as tuning elements, the circuit is bulky

               and costly.

         2. If the band of frequency is increased, design becomes complex.

         3. They are not suitable to amplify audio frequencies.

17. What are the advantages of double tuned amplifier over single tuned amplifier?

        1. It provides larger 3 dB bandwidth than the single tuned amplifier and hence

            provides the larger gain-bandwidth product.

       2. It provides gain versus frequency curve having steeper sides and flatter top.

18. What the advantages are of stagger tuned amplifier?

         The advantage of stagger tuned amplifier is to have better flat, wideband characteristics.

19. Mention the applications of class C tuned amplifier.

              1. Class C amplifiers are used primarily in high-power, high-frequency

                 applications such as Radio-frequency transmitters.

             2. In these applications, the high frequency pulses handled by the amplifier are

                not themselves the signal, but constitute what is called the Carrier for the

               signal.

            3. Amplitude modulation is one such example.

           4. The principal advantage of class-C amplifier is that it has a higher efficiency

                than the other amplifiers.

20. What is Neutralization?

                        The technique used for the elimination of potential oscillations is called neutralization. 

                                                       (OR) 

                                         The effect of collector to base capacitance of the transistor isneutralized by introducing a signal that cancels the signal coupled through collector base capacitance. This process is called neutralization.

21. What is the use of Neutralization?

                   1. BJT and FET are potentially unstable over some frequency range due to the

                      feedback parameter present in them.

                  2. If the feedback can be cancelled by an additional feedback signal that is equal in

                      amplitude and opposite in sign, the transistor becomes unilateral from input to

                     output the oscillations completely stop.

                    3. This is achieved by Neutralization.

22. What are the different types of neutralization?

         1. Hazeltine neutralization

         2. Rice neutralization

         3. Neutrodyne neutralization.

23. What is rice neutralization?

                 It uses center tapped coil in the base circuit. The signal voltages at the end of tuned base coil are equal and out of phase.

