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 Q.1  a. Why MOS technology has become dominant technology in IC industry? 
Answer: 

  The prime reason being the Scaling Ability of MOSFET device, Less leakage Currents  
  and low power consumption. 

-  It offers High Noise Margin 
- High Packing Density 
-  High Input Impedance. 

 
  b. What is the use of SiO2 layer in MOSFET devices? 
Answer: 

The Silicon Di-Oxide (SiO2) layer is used as insulator in semiconductors. In MOSFETS, the 
SiO2 layer forms the Gate region. Other than these uses, there is another VLSI process called 
SOI (Silicon on Insulator). This uses the SiO2 as the base insulating layer on which the other 
layers (Drain, Source, etc) are grown.  
  

  c. Draw the graph of VGS and IDS, for a fixed VDS of p-channel & n-channel 
depletion transistors. 

Answer: 

                                         
 
  d. List the all second order effects of MOSFET.  
Answer: 
   Following are the list of second order effects of MOSFET.  
   Threshold voltage – Body effect, Subthreshold region, Channel length modulation, 

Mobility variation, Fowler_Nordheim Tunneling, Drain Punchthrough, Impact 
Ionization – Hot Electrons. 
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  e. With the help of example, explain Mealy and Moore machine. 
Answer: 
 
  f. List all the Sources of Power Dissipation in MOS devices. 
Answer: 

Three components: 
 Dynamic Capacitive (Switching) Power: 

 - Charging and Discharging the capacitance. 
 - Still dominant component in current technology. 

 Short-circuit Power: 
 - Due to current flow from Vdd to Vss. 
 - Worst in case of slow transition. 

 Leakage Current: 
 - Diodes Leakage around transistor and N-well. 
 - Increases 20 times for each new technology. 
 - Becoming insignificant to the dominant factor. 

 
  g. List the electrical faults in turn can be translated into logical faults  
    (7x4) 
Answer: 

  The logical faults include: 
1. Logical stuck –at-0 and Logical stuck-at-1 
2. Slower Transition (Delay Fault) 
3. AND-bridging, OR-bridging. 

 
 Q.2 a. Explain the enhancement mode MOS transistor action. (4) 
Answer:  
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To establish the channel between the source and the drain a minimum voltage (Vt) must be 
applied between gate and source. This minimum voltage is called as ―Threshold Voltage‖. The 
complete working of enhancement mode transistor can be explained with the help of diagram a, 
b and c. 
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  b. Explain with neat sketch, Bridgman Technique of crystal growth. (8) 
Answer: 

 
  c. Calculate the threshold voltage VTO at VSB = 0 for a polysilicon gate n-channel 

MOS transistor, with the following parameters: substrate doping NA = 1016cm-3, 
polysilicon gate doping density ND = 2×1020cm-3, gate oxide thickness tox = 

500
o
A and oxide interface fixed charge density NOX = 4× 1010cm-3.  (6)  

Answer: 
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  Q.3 a. Draw and explain Schematic, Stick Diagram and Layout of n-MOS depletion 
load inverter. (10) 

Answer: 

 
  b. Explain the wafer shaping techniques used after crystal growth. (8) 
Answer:  

 
 Q.4 a. Define port mode of the interface and describe all Port modes of an Entity. (6) 
Answer: 

The Port Mode of the interface describes the direction in which data travels with respect 
to the component 
• In: Data comes in this port and can only be read within the entity. It can appear only on 
the right side of a signal or variable assignment. 
• Out: The value of an output port can only be updated within the entity. It cannot be 
read. It can only appear on the left side of a signal assignment. 
• Inout: The value of a bi-directional port can be read and updated within the entity 
model. It can appear on both sides of a signal assignment. 
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• Buffer: Used for a signal that is an output from an entity. The value of the signal can be 
used inside the entity, which means that in an assignment statement the signal can appear 
on the left and right sides of the <= operator. 
 

  b. What is a Process? Explain the process block execution of statements. (8) 
Answer: 

 
 
  c. Write a behavioural modelling of one-bit comparator.    (4)   
Answer: 
 
 
 Q.5 a. Discuss the Limitations of Scaling in VLSI Designs. (8) 
Answer:  

 

    
  b. Explain Structured Design Approach – Regularity with example.  (10)     
Answer: 
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 Q.6 a. Write the circuit of one transistor dynamic RAM cell and explain briefly read 

and write functions. (10)   
Answer:  
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  b. Explain the optimization of CMOS Inverters. (8) 
Answer:  
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 Q.7 a. Explain different aspects of CAD Design Tools. (8) 
Answer: 
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  b. Explain Advantages & Disadvantages of implementing BIST include.  (10) 
Answer: 
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