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SEVENTH SEMESTER

EI 73 - VLSI DESIGN
ELECTRONICS AND INSTRUMENTATION ENGINEERING
Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1. Differentiate enhancement mode and depletion mode
MOS transistor.

2. Consider an nMOS transister in a 180 nm process with
W/L = 4/2 3 (e 0.36/0.18um). In this process, the gate
oxide thickness ig 40A and the mobility of electrons is 180
cm?Vsec at 70°C. The threshold voltage is 0.4V, (Note: gox
= 3.9 x 8.85x10'1%). F'ind the 8.

3.  Draw the circuit diagram and transfer characteristics of
CMOS inverter.

4. Draw the stick diagram for nMOS transistor.
5. Design a circuit to compute Y=A.B+ C.D using AOI logic.
6. What is the principle of barrel shifter?

7. What is Programmable Logic Array? How it differ from
PROM?

8. Draw the architecture of FPGA.
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Write the syntax of a package declaration in VHDL.

Write the VHDL code for the 2-to-4 decoder using ¢
flow modeling.
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PART-B (5x16=80 marks)

With neat sketch explain the fabrication
process of CMOS transistor.

Or

Explain in detail about second order effects of
MOS transistor,

Derive the expression of pull-up to pull-down
ratio for an nMOS inverter by another nMOS
inverter.

Or
Describe the CMOS lambda based design rules.

Design and implement a four way multiplexer
using switch logic.

Or

Design a four bit Carry look ahead (CLA)
adders and how it differ from other adders.

Write the equations for a full adder in sum of
products form. Sketch a 3 input, 2 output PLA
implementing this logic.

Or
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15. (a) Describe the behavior modeling of VHDL and (16)
write the VHDL code for flip flop using
behavior modeling,

Or

(b) What is subprogram? Describe the functions (18)
and procedures.
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