
 

 

 

PART – A 

 

1. Nyquist criterion of feedback amplifier. 
 

The Nyquist criterion forms the basis of a steady state method of determining whether an 

amplifier is stable or not. 

 

  Nyquist Criterion 
 

The Aβ is a function of frequency. Points in the complex plane are obtained for the values of Aβ 

corresponding to all values of ‘f’ from -∞ to +∞. The locus of all these points forms a closed 

curve. The criterion of Nyquist is that amplifier is unstable if this curve encloses the point (-

1+j0), and the amplifier is stable if the curve does not enclose this point. 

 

2.Define sensitivity and Desensitivity.  

 

The fractional change in amplification with feedback divided by the fractional change without 

feedback is called the sensitivity of the transfer gain. Hence the sensitivity is 1/1+βA. 

 

The reciprocal of the sensitivity is called the de sensitivity D.  

                                                       D = 1+βA. 

3.. What are negative feedback effects on bandwidth and noise? 
 

Bandwidth – Bandwidth of amplifier with feedback is greater than bandwidth of amplifier 

without feedback. Bandwidth with negative feedback increases by factor (1+ Aβ) 

 

BWf = fHf - fLf = (1 + Amidβ) fH - fL/(1 + Amidβ) 

 

Noise – Signal feedback reduces the amount of noise signal and nonlinear distortion. The factor 

(1+βA) reduces both input noise and resulting nonlinear distortion for considerable 

improvement. Thus noise and nonlinear distortion also reduced by same factor as the gain. 

 

4.Mention the three networks that are connected around the basic amplifier to implement 

the feedback concept. 

  

The three networks that are connected around the basic amplifier to implement the feedback 

concept are  

 

Mixing Network 

Sampling Network 

Feedback Network  
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5. Write down the comparison between LC oscillators and crystals oscillators. 

S.NO Crystal oscillator LC oscillator 

1. 
Frequency of oscillations depends on the 

Dimensions of crystal 

Frequency  of oscillations is 

Dependent on values of L and C 

2. 
Accuracy depends  only on the fine cut of the 

crystal 

Accuracy mainly depends on 

Tolerances of Land C 

3. 
Q is very high and it is stable Q is less as compared to the 

crystal 

4. 

Miller crystal oscillator , pierce crystal oscillator 

Are the examples of crystal oscillator 

 

  

Hartley, colpitt’s and clap 

Oscillators are the examples of 

LC oscillators. 

 

6.  Give the comparison between RC and LC oscillators. 

S.NO RC oscillators LC oscillators 

1. 
Frequency of oscillations is 

Dependent on values of R and C 

Frequency of oscillations is dependent on 

Values of L and C 

2. 

These  are used at low and 

Medium frequencies 

These are preferred at high frequencies 

3. 

Phase shift and wein bridge 

oscillators are the examples of 

RC oscillators 

Hartley , colpitt’s and clap oscillators are 

The examples of LC oscillators 

 

7. What is the difference between open loop and closed loop gain of the circuit? 

 

 

S.NO 

 

Open loop gain 

 

Closed loop gain 

 

 

 

1. 

The gain of the amplifier is ratio 

Of output to input when no 

feedback isused is called open 

loop gain 

The ratio of the output to input, 

Considering the overall effect of 

the feedback is called closed loop 

gain. 
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8. What is Miller crystal oscillator? Explain its operation. 

 It is nothing but a Hartley oscillator its feedback Network is replaced by a crystal. Crystal 

normally generate higher frequency reactance due to the miller capacitance are in effect 

between the transistor terminal. 

9. What are the advantages and disadvantages of RC phase shift oscillators? 

Advantages: 

(i) It is best suited for generating fixed frequency signals in the audio frequency range. 

(ii) It requires no transformer or inductor, hence less bulky. 

(iii) Simple Circuit. 

(iv) Pure sine wave output is possible. 

Disadvantages: 

(i) It requires a high β transistor to overcome losses in the network. 

(ii) These oscillators are not suitable for high frequency operation. 

(iii) Frequency of oscillation can not be changed easily. To change the frequency of 

oscillation, the three capacitor or resistors should be changed simultaneously. This is 

inconvenient. 

10. What is tuned amplifier? What are the various types of tuned amplifiers? 

 A tuned amplifier amplifies a certain range of frequencies (narrow band of frequencies) 

in the radio frequency region and rejects all other frequencies. 

Types: 

The various types of tuned amplifiers are 

(i) Single tuned amplifier 

(ii) Double tuned amplifier 

(iii) Stagger tuned amplifier & synchronously tuned amplifier. 

11.  Mention two Applications of tuned amplifiers. 

 (i) They are used in IF amplifiers in Radio and TV receivers. 

 (ii) They are used in wireless communication systems. 

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

 (i) Provides higher gain 

 (ii) Provides large 3dB bandwidth. 

 (iii) Possess flatter response having steeper sides. 

 

 13. Brief the relation between bandwidth and Q-factor. 

 The quality factor determines the 3dB bandwidth for the resonant circuit. The 3dB 

bandwidth for resonant circuit is given by 

BW = fr/Q 
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Where fr= centre frequency of a resonator 

BW= f2-f1 

If Q is large bandwidth is small. 

If Q is small bandwidth is large. 

14.Define feedback ratio and return ratio. 

 

Feedback factor is defined as the ratio feedbacks voltage or feedback current to the output 

voltage or output current of a feedback amplifier. It is given as β = Vf/Vo Where Vf - feedback 

voltage or feedback current. 

Return ratio 

A path of a signal from input terminals through basic amplifier, through the    feedback network 

and back to the input terminals forms a loop. The gain of this loop is the product of –Aβ. This 

gain is known as loop gain or return ratio. Here the minus sign indicates the negative feedback. 

 

15. What are the differences between single tuned and synchronously

 tuned amplifiers? 

 

Single tuned amplifier 

 

Synchronously tuned amplifier 
 

    Uses one parallel tuned circuit as the 

load impedance and tuned to one 

frequency. 

 

High gain and narrow bandwidth 

 

Bandwidth is 

 

 

Uses a number of identical cascaded 

single tuned stages tuned to same 

frequency. 

 

Increases    gain   and   reduces 

bandwidth. 

 

The bandwidth equation is 

 

 

 

 

16. Define Schmitt trigger and write its applications. 

 The emitter of the two transistors are connected to each other and grounded 

through the resistance RE. The feedback is obtained through the resistance RE. This 

circuit is called Schmitt trigger circuit 

APP:  

i. It is used as an amplitude comparator. 

ii. It can be used as a squaring circuit. 
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17. Define clipper and clamper circuits. 

Clipper: The circuits which are used to clip off the unwanted portion of the waveform, 

without distorting the remaining part of the waveform are called clipper circuits. 

Clamper: The circuits which are used to add a dc level as per the requirements to the ac 

output signal are called clamper circuits. 

18. What are the applications of bi stable multivibrator? 

i. Give two applications of bistable multivibrators. 

ii. Used to generate symmetrical square wave. This is possible by using triggering 

pulses of equal interval, corresponding to the frequency required. 

iii. Used as a memory element in shift registers,counters etc,. 

iv. Used  for  the  performance  of  many  digital  operations  like  counting  and  

storing  of  digital information. 

v. Can be used as a frequency divider 

19. Why do we call astable multivibrator as free running multivibrator? 

 An astable multivibrator is called free running multivibrator because it generates square 

waves of its own without any external triggering pulse. 

 

20. What are the other names of speed up capacitors? 

 Commutating Capacitors  

 Transpose capacitors  

  

       21. Define sweep time and restoration time. 

i. Sweep Time: The period during which voltage increases linearly is called sweep time. 

(TS)  

ii. Restoration Time: It is the time required for the time base signal to return to initial 

value. It is also called as return time (or) fly back time. (Tr) 

       22. What are the applications of blocking oscillator? 

i. Used as a main device to supply triggers for synchronization of a system having 

pulse type waveforms 

ii. Used as a Frequency Divider or Counter 

iii. Used to produce large peak power pulses. 

iv. As a low impedance switch 

24. State any two applications of pulse transformer. 

 To act as a coupling element in certain  pulse generating circuits such as blocking 

oscillators 

 To invert the polarity of pulse 

 To  provide dc isolation between source and a load 

 To produce pulse in a circuit having negligible dc resistance 

 To differentiate a pulse 
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25. State any two methods of achieving sweep linearity of a time-base waveform. 

 Exponential charging 

 Constant current charging 

 Miller circuit 

 Bootstrap circuit. 
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PART B 
 

 

1. Explain about Voltage shunt and voltage series feedback and derive the 

expression for input impedance, output impedance and voltage gain. 
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2. With a neat diagram explain about RC phase shift oscillator using BJT and derive    

the expression for frequency of oscillation and condition of oscillation. 

 

 In Amplifiers  , we saw that a single stage amplifier will produce 180o of phase shift 

between its output and input signals when connected in a class-A type configuration. For an 

oscillator to sustain oscillations indefinitely, sufficient feedback of the correct phase, ie, 

“Positive Feedback” must be provided with the amplifier being used as one inverting stage to 

achieve this. 

 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. In other words, the 

phase shift of the feedback loop should be “0”. 

In a Resistance-Capacitance Oscillator or simply an RC Oscillator, we make use of the fact that a 

phase shift occurs between the input to a RC network and the output from the same network by 

using RC elements in the feedback branch,  

RC Phase-Shift Network 

 
  

 The circuit on the left shows a single Resistor-Capacitor Network whose output voltage 

“leads” the input voltage by some angle less than 90o. An ideal single-pole RC circuit would 

produce a phase shift of exactly 90o, and because 180o of phase shift is required for oscillation, at 

least two single-poles must be used in an RC oscillator design. 

 However in reality it is difficult to obtain exactly 90o of phase shift so more stages are 

used. The amount of actual phase shift in the circuit depends upon the values of the resistor and 

the capacitor, and the chosen frequency of oscillations with the phase angle ( Φ ) being given as: 
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RC Phase Angle 

 
  

 In our simple example above, the values of R and C have been chosen so that at the 

required frequency the output voltage leads the input voltage by an angle of about 60o. Then the 

phase angle between each successive RC section increases by another 60o giving a phase 

difference between the input and output of 180o (3 x 60o) as shown by the following vector 

diagram. 

 

Vector Diagram 

 
  

 Then by connecting together three such RC networks in series we can produce a total 

phase shift in the circuit of 180o at the chosen frequency and this forms the bases of a “phase 

shift oscillator” otherwise known as a RC Oscillator circuit. 

 We know that in an amplifier circuit either using a Bipolar Transistor or an Operational 

Amplifier, it will produce a phase-shift of 180o between its input and output. If a three-stage RC 

phase-shift network is connected between this input and output of the amplifier, the total phase 

shift necessary for regenerative feedback will become 3 x 60o + 180o = 360o as shown. 
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 The three RC stages are cascaded together to get the required slope for a stable oscillation 

frequency. The feedback loop phase shift is -180o when the phase shift of each stage is -60o. This 

occurs whenω = 2πƒ = 1.732/RC as (tan 60o = 1.732). Then to achieve the required phase shift in 

an RC oscillator circuit is to use multiple RC phase-shifting networks such as the circuit below. 

 

Basic RC Oscillator Circuit 

 
  

 The basic RC Oscillator which is also known as a Phase-shift Oscillator, produces a sine 

wave output signal using regenerative feedback obtained 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). 

 This resistor-capacitor feedback network can be connected as shown above 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 by keeping the resistors the same and using a 

3-ganged variable capacitor. 

 

If all the resistors, R and the capacitors, C in the phase shift network are equal in value, then the 

frequency of oscillations produced by the RC oscillator is given as: 

 

Where: ƒr  is the Output Frequency in Hertz 

   R   is the Resistance in Ohms 

   C   is the Capacitance in Farads 
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   N   is the number of RC stages. (N = 3) 

  

 Since 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. 

 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 but better still 

is to use anOperational Amplifier  as it satisfies these conditions perfectly. 

 

The Op-amp RC Oscillator 

 When used as RC oscillators, Operational Amplifier RC Oscillators are more common 

than their bipolar transistors counterparts. The oscillator circuit consists of a negative-gain 

operational amplifier and a three section RC network that produces the 180o phase shift. The 

phase shift network is connected from the op-amps output back to its “non-inverting” input as 

shown below. 

 

Op-amp RC Oscillator Circuit 

 

 

 

 
  

3. With a neat diagram explain the operation of single tuned amplifier and derive the 

expression for gain and gain bandwidth product. 

Single Tuned Amplifier  

A single tuned amplifier consists of a transistor amplifier containing a parallel 

tuned circuit as the collector load. The values of capacitance and inductance of the tuned 

circuit are so selected that its resonant frequency is equal to the frequency to be 
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amplified. The output from a single tuned amplifier can be obtained either (a) by a 

coupling capacitor CC as shown in Fig. 15.9 (i) or (b) by a secondary coil as shown in 

Fig. 15.9 (ii). 

 

 

 

 

 

 

 

 

 

 

Operation: 

The high frequency signal to be amplified is given to the input of the amplifier. 

Theresonant frequency of parallel tuned circuit is made equal to the frequency of the 

signal by changing the value of C. Under such conditions, the tuned circuit will offer very 

high impedance to the signal frequency. Hence a large output appears across the tuned 

circuit. In case the input signal is complex containing many frequencies, only that 

frequency which corresponds to the resonant frequency of the tuned circuit will be 

amplified. All other frequencies will be rejected by the tuned circuit. In this way, a tuned 

amplifier selects and amplifies the desired frequency. 

Analysis of Tuned Amplifier: 

When the circuit has a high Q, the parallel resonance occurs at a frequency fr given by: 

 

 

 

 

 

At the resonant frequency, the impedance of the parallel resonant circuit is very 

high and is purely resistive. Therefore, when the circuit is tuned to resonant frequency, 

the voltage across RL is maximum. In other words, the voltage gain is maximum at fr. 
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However, above and below the resonant frequency, the voltage gain decreases rapidly. 

The higher the Q of the circuit, the faster the gain drops off on either side of resonance  

A.C. Equivalent Circuit of Tuned Amplifier 

 Fig. shows the ac equivalent circuit of the tuned amplifier. Note the tank circuit 

components are not shorted. In order to completely understand the operation of this 

circuit, we shall see its behavior at three frequency conditions viz., 

 

  (i) fin=fr (ii)  fin<fr (iii)  fin>fr 

(i) When input frequency equals fr(i.e.,fin=fr). When the frequency of the input 

signal isequal to fr, the parallel LC circuit offers a very high impedance i.e., it acts as an 

open. Since RL represents the only path to ground in the collector circuit, all the ac 

collector current flows through RL. Therefore, voltage across RLis maximum i.e., the 

voltage gain is maximum as shown in Fig.(ii). 

 

 

Discrete Tuned Amplifiers: 

Some applications exceed the power handling and/or high-frequency limits of op-

amps. In these applications, discrete tuned amplifiers are commonly used. Discrete 

amplifiers are typically tuned using LC (inductive-capacitive) resonant circuits in place of 

their collector (or drain) resistors. One such circuit is shown in Figure  
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 The parallel LC (or tank) circuit determines the frequency response of the amplifier. As 

illustrated in Figure 17.34 of the text, there is a frequency at which XL = XC. This 

frequency, called the resonant frequency, is calculated using: 

 

 In an ideal resonant circuit, inductor current lags the capacitor current by 180° and the net 

circuit current is zero. As a result: 

 The impedance of a parallel resonant circuit is extremely high. 

 The amplifier voltage gain reaches its maximum value when the circuit is operated 

at fr. 

 Figure shows the frequency response of an LC tank circuit. When the input frequency (fin) 

is lower than fr, the circuit impedance decreases from its maximum value, and is inductive. 

When fin is higher than fr, the circuit impedance drops again, but is capacitive. When 

operated at fr, the impedance of the tank circuit reaches its maximum value. As a result, 

the gain of the tuned amplifier (Figure 17.12) is also at its maximum value. 

 
Frequency response of an LC tank circuit. 
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The equivalent circuit for a discrete tuned amplifier is shown in Figure 17.36 of 

the text. Example 17.12 demonstrates how to calculate the center frequency for a discrete 

tuned amplifier. 

As stated earlier, the Q of a tuned amplifier equals the ratio of f0 to BW. In a 

discrete tuned amplifier, it is the Q of the parallel LC circuit that determines the 

amplifier Q. A more accurate definition of Q is the ratio of energy stored in the circuit to 

the energy lost per cycle by the circuit, which equals the ratio of reactive power (energy 

stored per second) to resistive power (energy lost per second). Since inductor Q is much 

lower than capacitor Q, the overall Q of the tank circuit is determined by the inductor. By 

formula: 

 

 where RW is the winding resistance of the coil. Example 17.13 of the text 

demonstrates how this equation is used to determine the Q of a tank circuit. 

A resistive load on a tuned amplifier reduces the overall Q of the circuit. As 

shown in Figure 17.37a of the text, the load is in parallel with the tank circuit. The first 

step to determine the loaded-Q (QL) is to calculate a parallel equivalent for RW. The 

derivation for the following equation can be found in Appendix D of the text: 

RP = Q2RW 

 RP is in parallel with the load resistance, as shown in Figure 17.38b. Therefore, 

rC = RP || RL 

 and the loaded Q is found as 

 

Example 17.14 of the text demonstrates the procedure used to calculate loaded Q. 

Once the value of QL is known, the circuit bandwidth is found using: 

 

 as demonstrated in Example 17.15. Once the values of f0, BW, and QL are known, 

we can then calculate the cutoff frequencies using the following equations: 

 When QL  2:          and        
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 :       and     

4. Explain about class C amplifier. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Class C Operation: 

Fig. shows the circuit of tuned class C amplifier. The circuit action is as under: 

(i) When no a.c. input signal is applied, no collector current flows because the 

emitter diode(i.e. base-emitter junction) is unbiased. 

(ii) When an a.c. signal is applied,clamping actiontakes place as shown in Fig. 15.18 

(ii). Thevoltage across the emitter diode varies between + 0.7 V (during positive peaks of 

input signal) to about −2Vm (during negative peaks of input signal). This means that 

conduction of the transistor occurs only for a short period during positive peaks of the 

signal. This results in the pulsed output i.e. collector current waveform is a train ofnarrow 

pulses (Refer back to Fig. 15.17). 

(iii) When this pulsed output is fed to theLCcircuit,sine-wave output is obtained. This 

can beeasily explained. Since the pulse is narrow, inductor looks like high impedance and 

the capacitor like a low impedance. Consequently, most of the current charges the 

capacitor as shown in Fig.  
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Class C amplifier has a relatively long duration between the pulses, allowing the 

transistor to rest for a major portion of each input cycle. In other words, very little power 

is dissipated by the transistor. For this reason, class C amplifier has high efficiency. 

There is another explanation for it. The pulsed output is actually the sum of an infinite 

number of sine waves at frequencies in multiples of the input frequency. If the LC tank 

circuit is set up to resonate at the input frequency, it will result in sine-wave output of 

just the input frequency.When the capacitor is fully charged, it will discharge through the 

coil and the load resistor, setting up oscillations just as an oscillatory circuit does. 

Consequently, sine-wave output is obtained. 

 

 

 

 

 

 

 

(iv) If only a single current pulse drives theLCcircuit, we will get damped sine-wave 

output. How-ever, if a train of narrow pulses drive the LC circuit, we shall get undamped 

sine-wave output. 

Class C Amplifiers 

Class C amplifiers were briefly mentioned in Chapter 11. The transistor in a class 

C amplifier conducts for less than 180° of the input cycle. A basic class C amplifier is 

illustrated in Figure.  

 

 

The most important aspect of the dc operation of this amplifier is that it is biased 

deeply into cutoff, meaning that VCEQ  VCC and ICQ  0 A. If a negative supply is used 

to bias the base circuit, the value of VBB usually fulfills the following relationship: 
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–VBB = 1 V – Vin(pk) 

The ac operation of the class C amplifier is based on the characteristics of the 

parallel-resonant tank circuit. If a single current pulse is applied to the tank circuit, the 

result is a decaying sinusoidal waveform (as shown in Figure 17.43b of the text). The 

waveform shown is a result of the charge/discharge cycle of the capacitor and inductor in 

the tank circuit, and is commonly referred to as the flywheel effect. 

To produce a sine wave that does not decay, we must repeatedly apply a current 

pulse during each full cycle. At the peak of each positive alternation of the input signal, 

the tank circuit in a class C amplifier gets the current pulse it needs to produce a complete 

sine wave at the output. This concept is illustrated in Figure 17.44 of the text. Note 

that T1, T2, and T3 are inverted at the output relative to the input. This is due to the fact 

that a common-emitter amplifier produces a 180° voltage phase shift. Note that the 

bandwidth, Q, and QL characteristics of a class C amplifier are the same as those for any 

tuned discrete amplifier. 

One final point about the class C amplifier. In order for this amplifier to work 

properly, the tank circuit must be tuned to the same frequency as the input signal, or 

to some harmonic of that frequency. For instance, you could tune the class C amplifier to 

the third harmonic of the input and have an output that is three times the input frequency. 

As such, the class C amplifier can be used as a frequency multiplier.  
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   5. Explain in detail different types of Neutralization techniques. 
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6. With a neat diagram explain the operation of collector coupled Astable 

Multivibrator. 

 

  An astable multivibrator is also known as a FREE-RUNNING MULTIVIBRATOR. 

It is called free running because it alternates between two different output voltage levels 

during the time it is on. The output remains at each voltage level for a definite period of time. 

If you looked at this output on an oscilloscope, you would see continuous square or 

rectangular waveforms. The astable multivibrator has two outputs, but NO inputs. The 

astable multivibrator is said to oscillate. To understand why the astable multivibrator 

oscillates, assume that transistor Q1 saturates and transistor Q2 cuts off when the circuit is 

energized. This situation is shown in figure 3-4. We assume Q1 saturates and Q2 is in cutoff 

because the circuit is symmetrical; that is, R1 = R4, R2 = R3, C1 = C2, and Q1 = Q2. It is 

impossible to tell which transistor will actually conduct when the circuit is energized. For 

this reason, either of the transistors may be assumed to conduct for circuit analysis purposes.  

 

 

 

 

 

 

 

 

 

    

      Essentially, all the current in the circuit flows through Q1; Q1 offers almost no resistance to 

current flow. Notice that capacitor C1 is charging. Since Q1 offers almost no resistance in its 

saturated state, the rate of charge of C1 depends only on the time constant of R2 and C1 

(recall that TC = RC). Notice that the right-hand side of capacitor C1 is connected to the base 

of transistor Q2, which is now at cutoff.  Let's analyze what is happening. The right-hand 

side of capacitor C1 is becoming increasingly negative. If the base of Q2 becomes 

sufficiently negative, Q2 will conduct. After a certain period of time, the base of Q2 will 

become sufficiently negative to cause Q2 to change states from cutoff to conduction. The 

time necessary for Q2 to become saturated is determined by the time constant R2C1.The next 

state is shown in figure 3-5. The negative voltage accumulated on the right side on capacitor 

C1 has caused Q2 to conduct. Now the following sequence of events takes place almost 

instantaneously. Q2 starts conducting and quickly saturates, and the voltage at output 2 

changes from approximately −VCC to approximately 0 volts. This change in voltage is 
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coupled through C2 to the base of Q1, forcing Q1 to cutoff. Now Q1 is in cutoff and Q2 is in 

saturation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Notices that figure 3-6 are the mirror image of figure 3-4. In figure 3-6 the left side of 

capacitor C2 becomes more negative at a rate determined by the time constant R3C2. As the 

left side of C2 becomes more negative, the base of Q1 also becomes more negative.  

When the base of Q1 becomes negative enough to allow Q1 to conduct, Q1 will again go into 

saturation. The resulting change in voltage at output 1 will cause Q2 to return to the cutoff 

state. Look at the output waveform from transistor Q2, as shown in figure 3-7. The output 

voltage (from either output of the multivibrator) alternates from approximately 0 volts to 

approximately −VCC, remaining in each state for a definite period of time. The time may 

range from a microsecond to as much as a second or two. In some applications, the time 

period of higher voltage (−VCC) and the time period of lower voltage (0 volts) will be equal. 

Other applications require differing higher- and lower-voltage times. For example, timing 

and gating circuits often have different pulse widths  
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6.Draw the circuit for generating sweep using UJT and explain its operation. Give expression 

for sweep period and frequency. 

 

 

 

 

 

 

 

When the 20 volts is applied across B2 and B1, the n-type bar acts as a voltage- divider. A    

voltage of 12.8 volts appears at a point near the emitter. At the first instant, C1 has no voltage 

across it, so the output of the circuit, which is taken across the capacitor (C1), is equal to 0 volts. 

(The voltage across C1 is also the voltage that is applied to the emitter of the unijunction.) The 

unijunction is now reverse biased. After T0, C1 begins to charge toward 20 volts. At T1, the 

voltage across the capacitor (the voltage on the emitter) has reached approximately 12.8 volts. 

This is the peak point for the unijunction, and it now becomes forward biased. With the emitter 

forward biased, the impedance between the emitter and B1 is just a few ohms. This is similar to 

placing a short across the capacitor. 

 The capacitor discharges very rapidly through the low resistance of B1 to E. As C1 discharges, 

the voltage from the emitter to B1 also decreases. Q1 will continue to be forward biased as long 

as the voltage across C1 is larger than the valley point of the uni junction. At T2 the 3-volt valley 

point of the unijunction has been reached. The emitter now becomes reverse biased and the 

impedance from the emitter to B1 returns to a high value. Immediately after T2, Q1 is reverse 

biased and the capacitor has a charge of approximately 3 volts. C1 now starts to charge toward 

20 volts as it did originally  
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The circuit operation from now on is just a continuous repetition of the actions between T2 and 

T4.The capacitor charges until the emitter becomes forward biased, the unijunction conducts and 

C1discharges, and Q1 becomes reverse biased and C1 again starts charging. Now, let's determine 

the linearity, electrical length, and amplitude of the output waveform. First, the linearity: To 

charge the circuit to the full 20 volts will take 5 time constants. In the circuit shown in figure 3-

44, view (B), C1 is allowed to charge from T2 to T3. To find the percentage of charge, use the 

equation:  

 

 

 

 

 

 

 

 

 

This works out to be about 57 percent and is far beyond the 10 percent required for a 

linear sweep voltage. The relaxation oscillator shown in figure consists of UJT and a 

capacitor C which is charged through resistor RE when inter base voltage VBB is switched on. 

During the charging period, the voltage across the capacitor increases exponentially until it 

attains the peak point voltage VP. When the capacitor voltage attains voltage VP, the UJT 

switches on and the capacitor C rapidly discharges through B1. The resulting current through 

the external resistor R develops a voltage spike, as illustrated in figure and the capacitor 

voltage drops to the value VV.  

 The device then cuts off and the capacitor commences charging again. The cycle is 

repeated continually generating a saw-tooth waveform across capacitor C. The resulting 

waveforms of capacitor voltage VC and the voltage across resistor R (VR) are shown in figure. 

 The frequency of the input saw-tooth wave can be varied by varying the value of resistor 

RE as it controls the time constant (T = REC) of the capacitor charging circuit.  

 The discharge time t2 is difficult to calculate because the UJT is in its negative resistance 

region and its resistance is continually changing. However, t2 is normally very much less than 

t1 and can be neglected for approximation.  

 For satisfactory operation of the above oscillator the following two conditions for the 

turn-on and turn-off of the UJT must be met.  

RE< VBB – VP / IP and RE> VBB – VV / IV 

That is the range of resistor RE should be as given below 
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VBB – VP / IP> RE> VBB – VV / IV 

 The time period and, therefore, frequency of oscillation can be derived as below. During 

charging of capacitor, the voltage across the capacitor is given as 

Vc = VBB(l-e-t/ReC) 

 where REC is the time constant of the capacitor charging circuit and t is the time from the 

commencement of the charging.The discharge of the capacitor commences at the end of 

charging period t1 when the voltage across the capacitor Vc becomes equal to VP, that is, (Ƞ 

VBB + VB) 

VP = Ƞ VBB + VB = VBB(l-e-t/ReC) 

Neglecting VB in comparison to Ƞ VBB we have 

Ƞ VBB= VBB(l-e-t1/ReC) 

or  

e-t1/ReC = 1 – Ƞ 

So charging time period, t1= 2.3 RE C log10 1/1- Ƞ 

 Since discharging time duration t2 is negligibly small as compared to charging time 

duration t1 so taking time period of the wave, T = t1 

Time period of the saw-tooth wave, T = 2.3 RE C log10 1/1- Ƞand frequency of oscillation  

f = 1/T = 1/2.3REClog10 (1-Ƞ) 

 

 

 

 

 

 

 By including a small resistor in each base circuit, three useful outputs (saw-tooth waves, 

positive triggers, and negative triggers), as shown in figure, can be obtained. When the UJT 

fires, the surge of current through Bt causes a voltage drop across R1 and produces the positive 

going spikes. Also at the UJT firing time, the fall of VEB causes IB to rise rapidly and generate 

the negative-going spikes across R2, as shown in figure. R1 and R2 should be much smaller than 

RBB to avoid altering the firing voltage of the UJT. A wide range of oscillation frequencies can 

be achieved by making RE adjustable and including a switch to select different values of 
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capacitance, as illustrated. As already mentioned in previous blog post there is upper and lower 

limits to the signal source resistance RE for the satisfactory operation of the UJT. 

 

7. a) With a neat diagram explain the operation of Astable blocking oscillator with base 

timing. (8) 
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7. b) Explain Miller Integrator and current time base generator with waveforms.  
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