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B.Tech.(Electronics & Computer Engg.) (2011 Onwards)    (Sem.–7,8) 
VLSI DESIGN  

Subject Code : BTEC-604 
M.Code : 72170 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt any FOUR questions. 
 3. SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 
     

SECTION-A 

 1. Write briefly : 

  a) Explain the fundamental VHDL units in brief.  

  b) Differentiate between simple and guarded BLOCK statements. 

  c) What is the range of natural and integer data types in VHDL? 

  d) Suppose a <= “10101”, then find out the values of b if 

   i) b < = a sll 2 and  ii) b<=a rol 1. 

  e) What is the difference between Package and Library? 

  f) Explain type declaration and its usage. 

  g) Write the syntax of WHILE/LOOP Statement. 

  h) Differentiate enhancement mode and depletion mode transistors. 

  i) Differentiate static and dynamic power delays. 

  j) What are the effects of full scaling upon drain current and power density? 
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SECTION-B 

2. Explain history and capabilities of the VHDL language. 

3. Explain the assignment, mathematical, comparison, logical and concatenation operators 
defined in VHDL language. 

4. Write the VHDL code for 4-bit synchronous counter using sequential statements. 

5. a) Define subprograms and make a function to obtain square of a number.  

  b) Write VHDL sequential code for 4-bit BCD to Excess-3 code converter. 

6. Draw the state diagram for a Moore type sequence detector to detect the sequence 
“1001”. Overlapping sequences are not accepted. Also write the VHDL code for the 
obtained state diagram. 

SECTION-C 

7. a) Explain the basic operation of MOS transistor with suitable diagram. 

  b) What is the significance of term “Conduction parameter” of MOS transistor? Why 
W/L ratio is very important factor in MOS device geometry? 

8. a) Consider a diffusion area which has the dimensions 10 m × 5 m, and the abrupt 
junction depth is 0.5 m. Its n-type impurity doping level is ND = 1×1020 cm-3 and 
surrounding p-type substrate doping level is NA = 1×1016 cm-3. Determine the 
capacitance when the diffusion area is biased at 5V and the substrate is biased at 0V. 
Assume that there is no channel-stop implant. 

  b) Consider a CMOS inverter with the following parameters : 

  nMOS:  VT0,n = 0.6V, nCox= 60 A/V2 , (W/L)n = 8 

  pMOS:  VT0,p = -0.7V, pCox= 25 A/V2, (W/L)p = 12 

  Calculate the noise margins and switching threshold (Vth) of this circuit. The power 
supply voltage is VDD= 3.3V.  

9. Write short notes on : 

  a) Effect of wiring capacitance 

  b) Delay models  

  c) Estimation of interconnect parasitics.  

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 
page of Answer Sheet will lead to UMC against the Student. 
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