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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
What are the short channel effects in MOS transistors?
What is body effect?
Define sensitivity in current sources.
What is the difference between voltage éource and voltage reference?
What is the importance of slew rate in operational amplifier design?

State reasons for using CE or CS differential pair as input sfage for low noise
operational amplifier.

Under what condition is a Gilbert multiplier used as balanced Modulator.
Define Noise figure.

What is the reason for the rare usage of source degeneration in MOS current
mirrors?

What are the advantages of folded cascode MOS op-amps?
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PARTB —(5x 16 = 80 marks)

Derive the expression for the small signal circuit elements of Bipolar
transistor with an aid of small signal model.

Or

Explain about the short channel effects in MOS transistors.

Draw the circuit of basic differential amplifier with active load and
analyse the effect of mismatch in gn and Rq on the gain of amplifier.

Or

With necessary diagrams, explain the operation of self biasing
Ve reference with startup circuit.

Calculate the currents in the biasing circuitry of op-amp 741 and

~ determine the bias currents in the input, output stage of op-amp.

Or

Determine the input resistance, transconductance gain and output
resistance for op-amp 741.

What is the limitation of Emitter coupled pair as a multiplier and explain
in detail four quadrant transconductance analog multiplier with
necessary diagrams?

‘Or
Explain with necessary diagrams the noise models of integrated circuit

components.

Explain with diagram MOS Widlar current source and find out the
output current and output resistance.

Or
Explain the operation of two stage MOS op-amps.
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