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Section-A (4 X 10 Marks)
Answer All questions
O1. Draw the high frequency equivalent circuit of a common-emitter amplifier and derive its short
circuit current gain and beta cut-off frequency.

02. A common-source equivalent circuit is shown in Figure 1. The transistor transconductance is 3
mA/V. Calculate the equivalent Miller capacitance. Determine the upper 3 dB frequency for the
small-signal voltage gain.
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03. a. Explain the working of Class-B MOSFET power amplifier. What are the problems faced in
power amplifiers and provide suitable techniques to counteract the same?

b.Calculate the actual efficiency of Class-A cuiput stage shown in Figure 2. The circuit
parameters are Vpp= 10V and Rp = 5 k2. Assume the quiescent voltage is 5.16 V to minimize

nonlinear distortion and the peak voltage of ihe sinusoidal signal 1s 3.84 V.
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04. Explain the function of a 3 bit R-2R ladder digital to analog converter with the necessary

diagram and derive the expression for the output stage
Section-B (4 X 15 Marks)
Answer All questions
05. a.Draw a two-transistor basic current mirror circuit using MOSFET and derive an expression to
tio of output current to reference current. How does the output resistance

determine the ra
influence the transistor circuit? (7 Marks)
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b.Determine a MOSFET differential-mode voltage gain and common mode gain of a differential
amplifier. Consider a MOSFET diff-amp with the configuration in Figure 3. Assume the same
transistor parameters arc K, = | mA/V2, lg = 1 mA, assume 4 = 0.01 V! for M4 and for all
other transistors, 4 = 0 (8 Marks)
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06. a.For the non-inverting amplifier shown below in Figure 4, calculate (i). Acp (i) V, (iii) I (iv)  [15]
[, (8 Marks)

Vo Figure 4

b. Determine the range of the gain if the potentiometer is varied over its entire range for the

following instrumentation amplifier shown in Figure 5. (7Marks)
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07. a.Consider a three stage RC phase shift oscillator and derive an expression to determine its [15]
frequency of oscillation and the condition required for oscillation (10 Marks)
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