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SECTION A  (5Q x 4M=20Marks) 

S. No.  Marks CO 

Q.1 Explain the concept of  channel length modulation in N-MOSFET. 5 CO1 

Q.2 Discuss the concept of ratio less dynamic logic using pass transistor.  5 CO3 

Q.3 How NMOS can be used as an inverter. Explain with circuit and characteristics.  5 CO3 

Q.4 What is the need for low power CMOS circuit design. Justify the output of the 

following circuit. 

 

5 CO4 

SECTION-B (4Q x 10M= 40 Marks) 

Q.5 Draw the stick diagram and layout diagram of the 2- input XOR and NAND 

gate using NMOS and CMOS. 
10 CO4 

Q.7 Design the circuit described using the function given below using CMOS.  

𝑌1 = 𝐴(𝐵 + 𝐶)(𝐷 + 𝐸)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅                 𝑌2 = (𝐴 + 𝐵 + 𝐶)(𝐷 + 𝐸)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

Also find the equivalent CMOS inverter circuit for simultaneous switching of all 

inputs assuming that (W/L) p = 5 for all PMOS transistors and (W/L) n =2 for all 

NMOS transistors.  

OR 

Implement all the following logic (AND, NAND, NOR, OR XOR) gates using 

NMOS and CMOS. 

10 CO2 



Q.8 Detail the following with respect to MOSFET circuits. 

(a)  Speed of operation 

(b) Noise Margin in CMOS 

(c)  Power delay product 

(d) Propagation delay 

(e) 𝜇 =  𝑟𝑑 × 𝑔𝑚.  

10 CO3 

Q.9 Write the detailed steps in CMOS fabrication using P-well process.                                               10 CO1 

SECTION-C (2Q x 20M = 40 Marks) 

Attempt any two of the followings 

Q.10 (a) Draw the voltage transfer curve for the CMOS inverter and derive the 

mathematical expression to estimate the value of VOH, VOL, VIH and VIL for 

NMOS inverter circuit and detail the functionality. 

 

(b) Sketch the PMOS and NMOS transistor large signal model.   

 

15+5 CO3 

Q.11 (a) Determine the mathematical expression for the drain current for the entirety 

of the N-MOSFET's functioning in each region. 

 

(b)  Design the circuit shown in Fig. to operate the transistor in saturation region. 

ID=0.5 mA, VD = + 3V, K’p.(W/L) = 1 mA/V2,   Vt = -1 V 

 
Assume the channel length modulation is zero. Calculate the value of RD 

maximum to maintain the enhancement type P-MOSFET in saturation. 

 

10+10 CO2 

Q.12 Compare the all PLD technology and realize the following functions using all 

technology at gate level and N-MOSFT level.                                                                             

 

𝐹1 = 𝑤𝑥𝑦𝑧 + �̅�𝑥𝑦𝑧 + �̅�𝑥𝑦𝑧 + 𝑤𝑥�̅�𝑧̅ 
 

𝐹2 = 𝑤𝑥𝑦𝑧 + �̅�𝑥𝑦𝑧 + 𝑤�̅�𝑦𝑧 + 𝑤�̅�𝑦𝑧̅ 
 

𝐹3 = 𝑤𝑥𝑦𝑧 + +�̅�𝑥�̅�𝑧 

 

𝐹4 = 𝑤�̅�𝑦𝑧̅ + �̅�𝑥𝑦𝑧 + �̅�𝑥𝑦𝑧̅ + 𝑤�̅�𝑦𝑧 

20 CO4 

 




