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Q1 (a) Briefly explain simple MOSFET capacitance models in the three regions of 

operation such as (a) Off region, (b) Linear region, and (c) Saturation region. 
[5] 1 3 

Q1 (b) Write the expression of (a) dynamic power consumption, (b) Power-Delay Product 
(PDP) and (c) Energy-Delay Product (EDP).  Explain each term in them. 

[5] 1 2,3 

      
Q2 (a) Calculate the skin depth (δ) of aluminum wire (ρ=2.7×10−8 Ω∙m) routed through a 

surrounding dielectric with the permeability of free space (i.e., μ = 4π×10−7 H/m) 
while carrying a current at 1 GHz. 

[5] 2 4 

Q2 (b) Sketch a bidirectional pad with tristate buffer and input ESD protection circuit 
with minimum number of transistors. Briefly explain its operation. 

[5] 2 3 

      
Q3 (a) Point out the various issues in Dynamic Design and explain charge sharing with a 

suitable diagram. 
[5] 3 4 

Q3 (b) (i)    Deduce the Boolean equations from the given transistor-level circuit diagram. 

 
(ii)   What function is realized by the circuit shown in Fig. below?  

 
 
(iii)   What are the disadvantages of the circuit in (ii). 

[5] 3 4 
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Q4 (a) Schematize transistor-level realization of a CMOS clocked SR flip-flop. Briefly 

explain its operation and sizing requirement. 
[5] 4 4,6 

Q4 (b) Schematize transistor-level circuit of CMOS positive latch using transmission gates. 
Briefly explain its operation. 

[5] 4 6 

      
Q5 (a) Evaluate the small-signal voltage gain of the CS stage shown in Fig. if ID = 0.5 mA, 

μnCox = 100 μA/V2, VTH = 0.5 V, and λ = 0. Verify that M1 operates in saturation. 

 

[5] 5 5,6 

Q5 (b) Estimate the small-signal parameter gm and voltage gain of the CS stage with load 
resistor RD and source degeneration resistor RS as shown below if ID = 1 mA, μnCox 
= 100 μA/V2, VTH = 0.5 V, and λ = 0. Verify that M1 operates in saturation. 

 

[5] 5 6 
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