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Q.2a. Compare the available technologies in IC’s Design. 
 
 

     
     

 
b. With neat sketch explain the enhancement mode transistor action. 
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c. Draw the cross sectional view of CMOS –inverter (P-WELL). 
 
 

 
 
 
 
Q.3a. Explain CMOS inverter with all the region of operations. 
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b.Define Stick Diagram. Explain the CMOS encodings in it. 
 
 

Stick diagrams may be used to convey layer information through the use of a color code. For 
example: n-diffusion--green poly--red blue-- metal yellow--implant black--contact areas.  

   
  Encodings for CMOS process: 
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Q.4a. Write the circuit and stick diagram for:  
   (i)  two input CMOS NOR gate   
   (ii) f = [(xy) + z]' 
 

  
CMOS NOR Gate. 

 
Ii 
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b.Draw and explain nMOS enhancement mode pull-up and transfer characteristic. 
 
 
Ans . Text book I 2.9-3 Fig 2.13 
 
 
Q.5 a. Write short notes on – (i) Contact and Via Resistance (ii) Silicides 
 

CONTACT AND VIA RESISTANCE  

The contacts and the vias also have resistances that depend on the contacted materials and the 

area of contact. As the contact sizes are reduced for scaling ,the associated resistance 

increases. The resistances are reduced by making ohmic contacts which are also called loss 

less contacts. Currently the values of resistances vary from .25ohms to a few tens of ohms.  

SILICIDES  

The connecting lines that run from one circuit to the other have to be optimized. For this reason the 

width is reduced considerably. With the reduction is width the sheet resistance increases, increasing 

the RC delay component. With poly silicon the sheet resistance values vary from 15 to 100 ohm. 

This actually affects the extent of scaling down process. Polysilicon is being replaced with silicide. 

Silicide is obtained by depositing metal on polysilicon and then sintering it. Silicides give a sheet 

resistance of 2 to 4 ohm. The reduced sheet resistance makes silicides a very attractive replacement 

for poly silicon. But the extra processing steps are an offset to the advantage. 

 
  
    
b.Draw the schematic of Inverting Type nMOS Super Buffer and explain its functionality briefly. 
 
Text1 – 4.8.2 Super Buffers. Figure – 4.12 
 
Q.6a. Discuss the Limitations of Scaling in VLSI Designs. 
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b.Explain Structured Design Approach – Regularity with example. 
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Q.7a. Design and explain 4 X 4 barrel shifter.  
 

 
 
b.Explain how to implement ALU functions with an adder? 
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Q.8  a. Write the circuit of one transistor dynamic RAM cell and explain briefly read and write 
functions. 
 

   
 
b. Explain the optimization of CMOS Inverters. 
 
Text 1 – 10.1.1.1 THE CMOS Inverter, Figure 10.2. 
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Text Book 
 
1.    Basic VLSI Design, Douglas A. Pucknell and Kamran Eshraghian, PHI, 3rd 

Edition, 2007 
 
 
 
 
 

 
 Q.9   a. Explain the different requirements of large system designs in silicon.  
 
Text1 – 10.8.  
  
 
b. Explain how the interface with the fabrication house designer must establish.  
Text1 – 10.10. 
 
    


