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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions : (2 x 10) 

 a) Describe very briefly about Moore’s law.  
 b) What is photolithography?  
 c) Describe the importance of design rules in layout design?  
 d) Define fault model?  
 e) Interpret this statement—Full voltage swing available at output port for a 

CMOS inverter? 
 

 f) Why FPGA design is not suitable for some design styles?  
 g) Draw and write drawback of NMOS inverter with linear enhancement type 

load. 
 

 h) Draw a proper diagram for a CMOS SR-latch based on NOR2 gate.  
 i) Explain why Domino CMOS logic is named so?  
 j) Draw a proper structure for a scan based design.  
    

Q2 a) Explain about CLB(configurable logic block) used in FPGA architecture.  (5) 
 b) Describe with neat diagrams about the fabrication steps of a nMOS transistor. (5) 
    

Q3 a) Draw a neat diagram of complete mask layout of a CMOS inverter. Also, 
explain about your diagram. 

(5) 

 b) Why does bending of bands take place at the edges in a MOS system? What 
is the effect of this bending on the behavior of the device? 

(5) 

    
Q4 a) Derive the ID-VD equations for a nMOS transistor. (5) 

 b) Realize the logic function F= 퐴퐵퐶 + 퐴̅퐶퐷 in static CMOS style and CPL. (5) 
    

Q5 a) Design a 2-input XOR gate and a 2-input MUX in domino logic. (5) 
 b) For the CMOS circuit shown in Fig. 1 below the parameters are,VDD = 3.3 V. 

The I-V characteristics of the n-MOS transistor are specified as follows: when 
VGS = 3.3 V, the drain current reaches its saturation level Isat = 2 mA for VDS>= 
2.5 V. Assume that the input signal applied to the gate is a step pulse that 
switches instantaneously from 0 V to 3.3 V. Using the data above, calculate 
the delay time necessary for the output to fall from its initial value of 3.3 V to 
1.65 V, assuming an output load capacitance of 300 fF. 

(5) 
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Fig. 1 
    

Q6 a) Draw a neat sketch of AOI based implementation of the clocked NOR-based 
SR-latch and explain its operation. 

(5) 

 b) Write a note on Computer-Aided Design Technology. (5) 
    

Q7  What is DRAM(Dynamic Random Access Memory). Explain the reading & 
writing operation of a DRAM cell with proper voltage waveforms. 

(10) 

    
Q8  Write short answer on any TWO: (5 x 2) 

 a) Elmore delay.  
 b) Stick diagrams.  
 c) Voltage Bootstrapping.  
 d) Ad Hoc testable design techniques.  
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