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1. Attempt all questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks.  

 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

Q.1  (a) 1) Give difference between semicustom and full custom design. 
2) Give difference between FPGA and Gate array design. 

07 

 (b)   Explain important of CAD tolls for different abstraction level of design. 07 
    

Q.2  (a) Explain fabrication steps for n-well CMOS  process with necessary sketches.  07 
  (b) Explain concept of threshold voltage of nMOS. Also explain effect of 

substrate bias effect of threshold voltage. 
07 

  OR  
  (b) Explain MOS Capacitance.  07 
    

Q.3  (a) A CMOS inverter has VTO,n  = 0.8 V, VTO,p  = - 0.8 V , and kn=kp. Obtain  
NMH and NML for VDD  = 10v .    

07 

 (b) An NMOS transistor has µn = 70 cm2/ VS,  Cox = 8. 10-8 F/ cm2,   
VTO,n  = 0.78 V,  Wn = 20um, Ln= 2um to  calculate drain current for VGS = 
2V and  VDS= 1V.   

07 

  OR  
Q.3  (a) Define TPLH and  TPHL. Derive equation of  TPHL for CMOS inverter. 07 

 
 (b) Derive equation for dynamic power consumption for CMOS inverter.  07 
    

Q.4  (a) Draw CMOS and depletion NMOS load implementation for following 
Boolean equation                            
                    1)    𝑍𝑍 = 𝐴𝐴𝐴𝐴𝐴𝐴 + 𝐷𝐷𝐷𝐷 
                    2)    𝑍𝑍 = 𝐴𝐴 + 𝐵𝐵𝐵𝐵 + 𝐷𝐷𝐷𝐷   

07 

  (b) Draw CMOS implementation for 𝑍𝑍 = 𝐴𝐴(𝐷𝐷 + 𝐸𝐸) + 𝐵𝐵𝐵𝐵. Find Euler path and 
draw stick diagram for this CMOS implementation. 

07 

  OR  
Q.4  (a) Explain CMOS Latch up problems. List prevention for it. 07 
Q.4  (b) Explain on chip clock generation and distribution 07 

    
Q.5  (a) Explain Ad hoc testable design techniques. 07 

 (b) Explain different fault types and models. 07 
    

Q.5  (a) Draw and explain CMOS implementation of D flips flop. 07 
 (b) Explain NORA CMOS logic.  07 
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