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  Marks CO BL 
Q.1(a) For the static CMOS inverter fabricated in generic 0.25 μm CMOS, the data sheet 

specifies the following parameters: VIHmin =2.2 V, VOHmin = 2.5 V, VILmax = 0.3V, VOLmax 

= 0 V. Whereas the data sheet of pseudo-NMOS inverter fabricated in the same 
process specifies the following parameters: VIHmin =2.2 V, VOHmin = 2.5 V, VILmax = 
0.3V, VOLmax = 0.2 V. Calculate the HIGH noise margin (NMH) and the LOW noise 
margin (NML) for both the static CMOS inverter and pseudo-NMOS inverter. Based 
on the estimation of noise margin, comment on both the logic families. 

[2] 1 3 

Q.1(b) Sketch the voltage transfer characteristics (VTC) of a pseudo-NMOS inverter in 
generic 0.25 μm process and mark important points on the curve. 

[3] 1 2 

     
Q.2(a) Briefly explain the effect of body bias on the threshold voltage (Vt) of an NMOSFET. 

Explain using the equation of Vt and the Vt versus VBS plot. 
[2] 1 2,3 

Q.2(b) Write down various regions of operation of MOSFETs and their current equations.  [3] 1 2,3 
     

Q.3(a) Explain the channel length modulation (CLM) effect with a suitable diagram. Write 
down nMOSFET’s current equations to capture the CLM effect.  

[2] 1 4 

Q.3(b) Sketch the effect of vDS on iD in the saturation region in a short-channel nMOSFET. 
Mark the Early voltage on the sketch. 

[3] 2 3 

     
Q.4(a) What is an Interconnect? Define its pitch and aspect ratio. Substantiate your 

answer with a suitable diagram of the interconnect.  
[2] 2 2 

Q.4(b) What is crosstalk (clock feedthrough)?  
Line X (maybe M1) is coupled to wire Y by a parasitic capacitance CXY. Line Y (maybe 
substrate) has CY as lumped parasitic capacitance to ground. Assume that the 
voltage at line X experiences a step change equal to ∆VX. Express the impact of 
abrupt change in voltage at line X (∆VX) on victim line Y. Briefly explain. 

 

[3] 2 2,3 

     
Q.5(a) What are the various effects on the circuit behavior of the interconnect parasitics? [2] 2 2 
Q.5(b) Sketch the wire models for the circuit of Figure given below. While doing so 

consider most of the wire parasitics (except for inter-wire resistance and mutual 
inductance). 

 

[3] 2 3 
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