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MOS CIRCUIT DESIGN 
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Answer any five of the following: 5 × 20M 

1. (a) Explain the Process flow of the p-type MOSFET on N-type silicon. 

 (b) Explain about typical VLSI design flow.  

2. (a) Compare the performance of MOS system under external bias. 

 (b) A layout of nMOS transistors in the NAND2 gate is shown below. Write a SPICE 

description corresponding to the layout. The diffusion region between two 

polysilicon gates can be split equally between the two transistors. 

 

 

 

 

 

 

 

 

3. (a) Explain the effect of constant-voltage scaling and why it is preferred to full 

scaling.  

 (b) Calculate the threshold voltage VT0 at VSB = 0, for a polysilicon gate n-channel 

MOS transistor, with the following parameters: substrate doping density                         

NA = 10
16

 cm
-3

, polysilicon gate doping density ND = 2 × 10
20

 cm
-3

, gate oxide 

thickness t0x = 500 Å, and oxide-interface charge density Nox = 4 × 10
10

 cm
-2

. 

4. (a) Write a short notes on the following: 

  (i)  Enhancement-Load nMOS Inverter. 

  (ii) Depletion-Load nMOS Inverter. 
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 (b) Design a resistive-load inverter with R = 1KΩ, such that V0L = 0.6V. The 

enhancement-type nMOS driver transistor has the following parameters.                      

VDD = 5.0 V; VT0 = 1.0 V; γ = 0.2 V
0.5

; λ = 0; 
 
µnC0x = 22.0 µA/V

2
. 

  (i)   Determine the requires aspect ratio, W/L. 

  (ii)  Determine VIL and VIH. 

  (iii) Determine noise margins NML and NMH. 

5. (a) Explain about switching power dissipation of CMOS inverters. 

 (b) Consider a CMOS inverter, with the following device parameters. 

  nMOS    VT0,n = 0.8 V       µnC0x  = 50 µA/V
2
    

  pMOS    VT0,p = -1.0 V     µpC0x  = 20 µA/V
2
    

  The power supply voltage is VDD = 5 V. Both transistors have a channel length of 

Ln = Lp = 1 µm. The total output load capacitance of this circuit is Cout = 2pF, 

which is independent of transistor dimensions? 

  (i)  Determine the channel width of the nMOS and the pMOS transistors such that     

    the switching threshold voltage is equal to 2.2 V and the ouput rise time is  

τrise =  5 ns. 

 (ii) Calculate the average propagation delay time τp for the circuit designed in (i). 

6. (a) Briefly discuss generalized NOR and NAND structure with Multiple inputs. 

 (b) Write about CMOS D-latch and Edge-triggered flip-flop. 

7. (a) What is bootstrapping? With a good example explain domino CMOS logic. 

 (b) Discuss the charge-sharing problems in VLSI circuits. Explain various circuit 

techniques used in domino CMOS circuits for solving charge-sharing problems. 

8. (a) Derive MOS DC equation. 

 (b) Explain the concepts of Regularity, Modularity and Locality. 

  

* * * 


