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1  |Define the following terms 1)Load regulation 2) Line regulation 3) Ripple rejection withy 10 |CO2 | L2

formula.

2 |Design an adjustable positive voltage regulator using LM317 for output voltage varying 10 |[CO2 | L2
from 3 to 11V and output current of 0.5A and Explain the need of Voltage Regulator.

3 [Explain with the neat circuit diagram & waveform the operation of Inverting and non- 10 [CO3 | L2
inverting Zero crossing detector

4 |Design an Non-Inverting Schmitt trigger with Vyp=+1V and V1= -3V.Consider supply | 10 |CO2 | L3
voltage as +15V.

5  |With neat circuit diagram, explain the working RC phase shift oscillator and designan RC| 10 [CO3 | L2
phase shift oscillator of frequency 1kHz.

6  [Explain in detail, the working of triangular waveform generation circuit, with suitable 10 |CO3 | L3

waveform.
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e The Line regulation defines the variation in output voltage
(AV,) that occurs when the supply voltage (V,) increases or
decreases by a specified amount, usually 10 %. The output
voltage change is expressed as a percentage of the normal dc
output voltage (V,). Thus, Line Regulation can be
mathematically expressed as:

(AV, fora 10% changein Vs) X 100%
Vo

Line regulation =

e The Load regulation defines the regulator performance in
relation to load current variation. When the load current
changes from zero to full load, then the output voltage also
changes by an amount of (AV,). It is expressed as a percentage
of the normal dc output voltage (V,). The Load Regulation
can be mathematically expressed as:

lation = (AV, for Al max)) X 100%
Load regulation = V.




» The Ripple rejection is a factor which indicates how effectively
the regulator circuit rejects the ripple and attenuates it from
input to output. If VR is the ripple voltage, then Ripple
rejection is defined as:

_ Ripple content in output _ VR(out)
Ripple content in input - VR(m) ’
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3.

Non-Inverting Zero Crossing Detector

If the input signal source is connected to the non-inverting input terminal of the op-amp and the inverting input terminal is

grounded, the circuit is called a Non-inverting zero crossing detector, The circuit diagram is shown in the figure below.
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Non-Inverting Zero Crossing Detector

When the input signal is above ground level, the output of the circuit is saturated at its positive extreme, When the input goes
below ground level, the output voltage of the circuit immediately switches to its negative saturation level. Every time when the
input signal crosses the zero voltage level, the output switches between one saturation level and the other, Since the cutput
of the above circuit goes into positive saturation when the applied input voltage is positive, the circuit is categorized as a non-
inverting zero crossing detector. The input and output waveforms of a typical non-inverting zero crossing detector is shown in
the abave figure. Regardless of the shape of the input wave, the autput is always a rectangular wave.



Inverting Zero Crossing Detector

If the input signal is applied to the inverting input terminal of the op-amp, and the non-inverting input terminal is connected

to ground, the circuit is called an inverting zero crossing detector. The circuit is shown in the figure below.
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Inverting Zero Crossing Detector

When the input is above ground level, the output is saturated at the negative extreme voltage.
When the input voltage goes below ground level, the output immediately switches to positive
saturation voltage. Since the output is saturated at negative voltage when the input is positive,
this circuit is called as an inverting zero crossing detector. The input and output waveforms of
an inverting zero crossing detector is shown in the figure above.
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\
for Oscillators

The magnitude of the loop gain must be unity or
slightly larger

‘Aﬂ‘ =1 —Barkhaussen criterion

Total phase shift, ¢ of the loop gain mus t be o © or

o
360 RC Phase Shift Oscillator

Vin "_ z ‘—‘ A ._.:; fout
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|AB| =1




RC Phase Shift Oscillator using op-amp
-

A= 29

< For the loop gain BA to be greater than unity, the gain of the amplifier
stage must be greater than 29.

“ If we measure the phase-shift per RC section, each section would not
provide the same phase shift (although the overall phase shift is 180°).

“ In order to obtain exactly 60° phase shift for each of three stages,
emitter follower stages would be needed for each RC section
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The output of an integrator is triangular if its input is square wave input. While
output of a Schmitt trigger is square wave for any input. Thus if output of Schmitt
trigger is applied to input of integrator and output of integrator as input to Schmitt
trigger then the circuit works as a triangular/rectangular wave generator.

Let the output of the Schmitt trigger is + V. This forces current + V,,,/R, through

C;, charging C, with polarity positive to left and negative to right. This produces

negative going ramp at its output, for the time interval t; to t,. At t;, when ramp voltage

attains a value equal tv LTP of Schmitt trigger, the output of Schmitt trigger changes its
stage from + Vg, to — Vg,

Now direction of current through C, reverses. It discharges and recharges in opposite
direction with polarity positive to right and negative to left. This produces positive
going ramp at its output, for the time interval t, to t;. At t; when ramp voltage attains a
value equal to UTP of Schmitt trigger, the output of Schmitt trigger changes its state
from - V,,, to + V,,, and cycle continues.
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