RC LOW PASS & HIGH PASS CIRCUITS

1. What is a linear network? What is linear wave shaping?
Ans: A linear network is a network made up of linear elements only.The principle of superposition and the principle of homogeneity hold good for linear networks.

Linear wave shaping: it is the process whereby the form of non sinusoidal signal is altered by transmission through a linear network.

2. Define Time constant. What is its formula?
Ans: The time constant of  a circuit is defined as the time taken but the output to rise to 63.2% of the amplitude of the input step T = RC.

3. Define %Tilt and Rise Time. Write the expressions for the same.
Ans: %Tilt: %Tilt is defined as decay in the amplitude of the outut voltage wave due to the inut voltage maintaining constant level.

%Tilt = V1 –V11/(V/2) ×100
Rise Time: The rise time t[image: image1.png]


 is defined as the time taken by the output voltage waveform of a low pass circuit excited by a step input to the rise from 10% to 90% of its final value.

The rise time of the output of a low pass circuit excited by a step input is given by 
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 = 2.2RC = 0.35/ f2 = 0.35 / BW 

4. When High pass RC circuit is used as Differentiator? What is the formula for the output, when operated as differentiator?
Ans: The high pass RC circuit acts as a differentiator provided the RC time constant of the circuit is very small in comparison with the time required for the input signals to make an appreciable change.

Vo (t) = RC  dvi(t) / dt
5. When Low pass RC circuit is used as Integrator? What is the formula for the output, when the circuit is operated as Integrator?
Ans: If the time constant of an RC low pass circuit is very large in comparison with the time required for the input signal to make an appreciable change, the circuit acts as an integrator.

Vo (t) = [image: image3.png]


 t2 / 2RC
6. What is the Difference between Low pass and High pass RC circuits.
Ans: Low Pass: A Low pass circuit is a circuit which transmits only low frequency signals and attenuates or stops high frequency signals.

High Pass: A High pass circuit is a circuit which transmits only high frequency signals and attenuates or stops low frequency signals.

7. A Capacitor blocks __ signal and passes __ signal. The voltage across the ___ will not change suddenly.
Ans: A Capacitor blocks DC signal and passes AC signal. The voltage across the capacitor will not change suddenly. 

8. Explain 3 dB values for a LP and HP circuit.
Ans: 
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9. A differentiator converts a square wave into what form? An integrator converts a square wave into what form?
Ans: A differentiator converts a square wave into spikes waveform An integrator converts a square wave into triangle waveform.

10. What are the formulae for charging a capacitor from an initial voltage of Vi to a final voltage of Vo.
Ans: Vo = Vf + (Vi - Vf) e-T/RC
11. Instead of using RC components for a low pass or high pass, how the circuit changes , if we want to use RL components? What are the values for the Time constant for RL circuits?
Ans: T = L/R

12. When a capacitor in a low pass circuit charges to 99.3 % ( treated as fully charged) for a step input to a Low pass filter?
Ans: V0 = Vi
13. What is a peaking circuit?
Ans: The process of converting pulse into pips by means of a circuit of very short time constant is called peaking.

14. What is a ringing circuit?
Ans: A ringing circuit is a circuit which can proved as nearly and un-damped oscillations as possible.

15. Why resistive attenuators are to be compensated?
Ans: A resistive alternator needs to be compensated in order to reduce or eliminate the rise time of the output waveform.
Clipping circuits
1. Define non linear wave shaping? What are the non-linear components?
Ans: The circuits for which the outputs are non-sinusoidal for sinusoidal inputs are called non-linear wave shaping.Example: clipping circuits and clamping circuits.

2. Define clipping circuit? What are the other names for clippers?
Ans: A clipping circuit is a circuit which removes the undesired part of the waveform and transmits only the desired part of the signal which is above or below some particular reference level. The other names for clippers are voltage (or current), limiters, amplitude, selectors or slicers.

3. Write the piecewise linear characteristics of a diode?
Ans: The piecewise linear approximation of a semi conductor diode the break down is at  V[image: image6.png]


 which is called offset or threshold voltage the diode behaves like an open circuit if v < V[image: image7.png]


. The characteristics show a constant incremental resistance r = dv / di if v > V[image: image8.png]


.

4. What are the different types of clippers?
Ans: The different types of clippers are

1. Diode Clippers

2. Shunt Clippers

3. Series Clippers

4. Series And Shunt Noise Clippers

5. Transistor Clippers

6. Emitter Coupled Clippers
5. Which kind of a clipper is called a slicer circuit?
Ans: Two level clipper [It clips both positive and negative peaks]

6. What are the applications of Clipper Circuits?
Ans: Clipping circuits may be used to convert sine waves into square waves. They may also be used to remove unwanted noise signals

7. What is the figure of merit for diodes used in clipping circuits?
Ans: The  ratio of  Rr / Rf is a figure of merit for diodes using in clipping circuit .

8. What is the influence of the practical diode compared to the ideal diode, in the above circuits?
Ans: In ideal diode  current flows freely through the device , when  forward bias having no ressistance . a practical diode offers some in resistance to current flow when it is forward bias an

9. Instead of sinusoidal wave form as input, if we give other wave forms like triangular or square, then how the clipping action is performed?
Ans: Clipping action is same for any give input.

10. What is Vγ for Ge diode and Vγ for Si diode?
Ans: V[image: image9.png]


 for Ge diode is 0.3V and V[image: image10.png]


 for Si diode is 0.7V.

.
 Clamping circuits
1. What are the applications of clamping circuits?
Ans: Clapping circuits are used to fix the positive or negative extremity of a periodic waveform at some constant reference level.

2. What is the synchronized clamping?
Ans: The  time of clamping is not determined directly by the signal, but it is determined by an auxilary voltage called a control signal which occurs synchronously with the signal such type of clamping  is called synchronized clamping.

3. Explain the Principle of operation of Clampers.
Ans: When a signal is transmitted to a capacitive coupling network (RC high pass circuit), it losses its dc component, and a clamping circuit may be used to introduce a dc component by fixing the positive or negative extremity of that waveform to some reference level. 

4. What is clamping circuit theorem.
Ans: The clamping circuit theorem state that for any input waveform under steady state conditions, the ratio of area Af under the output voltage curve in the forward direction to that in the reverse direction Ar is equal to the ratio Rf / R, i.e.,

Af / Ar  = Rf / R
5. What is the function of capacitor in clamper circuit?
Ans: The function of capacitor in clamper circuit is that it will add dc signal to the ac signal.

6. What are the effects of diode characteristics on the output of the Clamper?
Ans: When temperature varies reverse saturation current increases and cut in voltage decreases which effects clamping circuit.

7. If we interchange the diode and the capacitor in fig 1 above, how the circuit behaves?
Ans: If capacitor connected in series to allow AC ,for  DC allowing circuits capacitors connected in parallel.

8. Calculate the power dissipation in the Resistor for any one of the above circuits?
Ans: P = I2R  P = 1 Watt

9. What is the difference between a clipper and a clamper?
Ans: Clipper clips OFF the unwanted portion of the input waveform, and the clamper simply clams the maximum positive or negative peak to a desired level.

10. What are the other names for clampers?
Ans: The other names for clampers are:

1. Dc restorer

2. Dc reinserter

Transistor Switching timer
Viva Questions:
1. Mention typical values of VBE Sat, VCE Sat for both Si, Ge Transistors?
Ans:
	VBE Sat, = 0.7V for Silicon
	 VCE Sat = 0.3V  for Silicon

	VBE Sat, = 0.3V for Germanium
	 VCE Sat = 0.1V for Germanium


2. Define ON time and OFF time of the transistor?
Ans:
The turn ON time of a transistor, tON is the sum of delay time td and the rise time tr, i, e,

tON = td + tr
The turn OFF of a transistor, tOFF is the sum of the storage time and theall time tON, i, e,

tOFF = ts + tf
3. In which regions Transistor acts as a switch?
Ans: Transistor acts a switch in saturation region and in cut off region.

4. Define Rise time & fall time of a transistor switch? 
Ans: The rise time tr is defined as the time required for the collector current waveform to rise from 10% to 90% of its maximum value (Ics)

The fall time tf is the time required for Ic to fall from 90% to 10% of Ics.

5. Define Storage time and delay time?
Ans: 

Storage Time: The storage time ts is a time interval which elapses between the negative transition of input waveform and the time when Ic has dropped to 90% Ics.

Delay Time: The delay time of a transistor is the time required for the collector current to rise to 10% of its final value after the application of positive input voltage pulse.

6. What is the phase difference between the input and the output, when the transistor is conducting?
Ans: For CB = 0° or 360°, CE = 180°, CC = 0°

7. What modifications are to be done in the above circuit if we use PNP transistor instead of NPN transistor? 
Ans: We have to apply –Vcc(emitter collector terminal connected w r t ground).

8. How to calculate IC in the above circuit, when the transistor is ON?
Ans: IC = VCC - (VCE / RL)

9. What is the output voltage swing for the above circuit?
Ans: Output swing = 0 to 5V (VSAT)

10. Why square wave is given as input instead of a sinusoidal wave for switching ON and OFF of the transistor?
Ans: For switch function the transistor operated in saturation region and cut off region , so when we applied sinusoidal signal then Possitve portion and negative portion is clipped off. Hence square wave is given for switching ON and OFF.

Bistable Multivibrators
Viva Questions:
1. What are the other names of Bistable Multivibrator?
Ans: Eccles-Jordan circuit .multi trigger circuit, scale of  two toggle circuit ,flip-flop and binary

2. What are the applications of a Bitable Multivibrator?
Ans: It is used to perform many digital operations such as counting and storing of binary imformation . it is also used in the generation and processing of pulse type waveforms

3. Describe the operation of commutating capacitors?
Ans: The main feature of the commutating capacitors is that they reduces the transition time and increase the switching speed .Hence it s called seed u capacitors .

4. Commutating capacitors are also called as __ or __ .
Ans: Speed –up capacitors  and transpose  capacitors

5. What is the meaning of a stable state in a multi-vibrator?
Ans: Output will be maintains as constant irrespective of changes in parameters of circuit.

6. Mention the names of different kinds of triggering used in the circuit shown?
Ans: Positive edge triggering and negative edge triggering.

7. What are the disadvantages of direct coupled Binary?
Ans:
1. The voltage swing is only a fraction of a volt and hence the binary is susceptible to serious  voltages .

2. Triggering is difficult

3. Since q2 is driven heavily into saturation,the storage time delay will be large and switching speed will be low.

8. The diodes used in a bistable multivibrator to maintain a constant output swing are called __ diodes.
Ans: Collector catching diodes

9. The interval during which conduction transfers from one transistor to another is called the __.
Ans: Transition time

10. What are the coupling elements of a Bi-stable Multivibrator?
Ans: Resistors

UJT
1. What is a relaxation oscillator?
Ans: A relaxation oscillator is a nonlinear electronic oscillator circuit that produces a nonsinusoidal repetitive output signal, such as a triangle wave or square wave.

2. The most useful applications of a relaxation oscillator waveform are _, _
Ans: Relaxation oscillators are generally used to produce low frequency signals for such applications as blinking lights, and electronic beepers and clock signals in some digital circuits.

3. What is meant by intrinsic stand off ratio of an UJT?
Ans: 
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The resistive ratio of RB1 to RBB is called the intrinsic stand-off ratio and is given the Greek symbol: η (eta). Typical standard values of η range from 0.5 to 0.8 for most common UJT’s.                

4. Why UJT is called as negative resistance device? When the negative resistance exists in UJT characteristics.
Ans: In UJT characteristics the emitter voltage decreases with increase in IE that region is called resistive resistance region ,because Vα I (V = IR) by ohms law. But here VE α 1/IE.

5. Draw the equivalent circuit of an UJT
Ans: 
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6. The deviation from linearity of a relaxation oscillator is expressed in three ways. What are they?
Ans:
1. The slope or sweep speed error, es
2. The displacement error ed and 3. The transmission error, et.

7. The other names of Relaxation oscillator are _, _ & _.
Ans: UJT sweep circuit .

8. The time during which the output increases linearly is called the __ and the time required by the sweep voltage to return to the initial value is called the __
Ans: sweep time, return time

9. When __ of a relaxation oscillator output is zero, a saw-tooth or ramp output waveform is obtained.
Ans: restoration time

10. What are Peak point and valley point for an UJT?  Write formula for Peak voltage.
Ans:
Peak point: The voltage reaches its peak value VP.The emitter current at this point is minimum.

Valley point: The valley point where the resistance charge changes from negative to positive. The emitter current Ie is minimum at this valley point and it is called valley current IV, where the resistance is positive. Peak Voltage VP = [image: image13.png]


 VBB + Vγ

Boot-strap time base generator
Viva Questions:
1. Define (a) Voltage time base generator, (b) current time base generator (c) linear time base generator.                   

Ans:
A voltage time-base generator is one that provides an output voltage waveform, a portion of which exhibits a linear variation with time.

a. A current time-base generator is one that provides an output current wave form, a portion of which exhibits a linear variation with time.

b. A linear time-base generator is one that provides an output waveform a portion of which exhibits a linear variation of voltage or current with time.

2. What is the relation between the slope error, displacement error and transmission error?
Ans: The relation between slope, displacement and transmission is given as es = 2et = 8ed.

3. What are the various methods of generating time base wave-form?
Ans: The methods of generating a time-base waveform are exponential charging, constant current charging, the miller circuit, the phantastron circuit, the bootstrap circuit, compensating networks, an inductor circuit.

4. Which amplifier is used in Boot-strap time base generator?
Ans: In bootstrap time-base generator, a non inverting amplifier with unity gain is required.

5. Which type of sweep does a bootstrap time-base generator produce?
Ans: A bootstrap time-base generator produces a positive-going sweep.

6. What is the gain of the amplifier used in Bootstrap time base generator?
Ans: In bootstrap time-base generator, a non inverting amplifier with unity gain is required.

7. What is retrace time? Write the formula for the same for Bootstrap time base generator.
Ans: The time taken by signal to return to its initial value is called retrace time. The retrace time is given by Tr = (CVS / VCC)/(hFE/RB) - (1/R).

8. What is the formula for sweep amplitude in Bootstrap time base generator?
Ans: The formula for sweep amplitude in bootstrap time base generator is given as VS = VCCTg / RC.

9. To have less flatness time of sweep signal, then the gate signal time has to be __.
Ans: To have less flatness time of sweep signal, then gate signal(Tg) has to be equivalent to sweep time (Ts).

10. A Bootstrap sweep circuit employs __ type of feedback.
Ans: A bootstrap sweep circuit employs positive feedback..

