Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Flfth mester B.E. Degree Examination, Dec 2019/Jan.2020
Fundamentals of CMOS VLSI

%) Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO full qz{eSt_ibhs Jrom each part.

PART - A
Explain the enhancement transistor action of MOSFET DEVICE. Draw its output
characteristics, mention the region:of operation. , (10 Marks)
Explain fabrication of CMOS usingnwell process. Y (06 Marks)
Compare the CMOS with B1CMOS technology. S/ (04 Marks)

Draw the DC characteristics of CMOS inverter, mention the region of operation. Derive the
mid-point voltage equation for CMOS inverter: DlSCUSS the effect of B./B, ratio on DC
characteristics. (12 Marks)
A NMOS transistor is operating with following parameter

Vgs=3.9V Ugp=1V, W/L =100

1nCox =90 MAN? find Ip for i) Vps =5U J ii) Ups = 2.1V. (08 Marks)
Describe the pass characteristics of nMOS and pMOS device. Realize 2 input XOR gate
with-pass transistor and CMOS., ; ¥ (06 Marks)
Draw the schematic diagram and'slick diagram for Boolean expression y =(A +B)C using

CMOS logic. Use colour/monochromatic codes, (06 Marks)
Realize (A + B)(C + D) using ’ )
i)  Pseudo nMOS logic’

ii)  Dynamic CMOS logic
iii) CMOS logic -, :
iv)  Domino logic. 7Y 7 (08 Marks)

e

What is . mean by A-based design rule represent each layers of CMOS with it standard colour
code and dimension as per the design rule. (06 Marks)
Discuss.the advantages and: disadvantages of scaling the MOS device. Derive the scaling
factor for following: '

) Gate delay

iiy  Carrier density in ‘the channel

“iii)  Channel resistance Rop. (08 Marks)
Draw the cxrcult diagram for the layout shown in Fig.Q.4(c). (06 Marks)
B, 2] l @
Fig.Q.4(c) “ ——— °lp

R

1of2



ISR

10ECS6

PART - B
Differentiate between pass transistor and transmission gate. ~ (04 Marks)
In the circuit shown in the Fig.Q.5(b). Find Vl, Vz, V3 and Vg4 Justify your answer
Vpp =5V, V24 =0.7V. \ (06 Marks)
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Draw the schematic diagram of BiCMOS 3 input NOR gate Explain circuit operation. Draw
the stick diagram for the same. (10 Marks)

What is mean by C* MOS logrc (clocked CMOS). Illustrate with example of 2 i/p x — OR

gate. (08 Marks)
Explain the desrgn of 4 bit barrel shifter wrth neat diagram. (12 Marks)
Explain how. ALU functions can be 1mp1emented with adder. (10 Marks)
Explain with block diagram carry look ahead adder. (10 Marks)
Explarn nMOS and CMOS pseudo statrc memory cell wrth relevant diagram. (10 Marks)
Mention the performance parameters of design process Explain optimization of nMOS and
CMOS inverter. &\ £ (10 Marks)
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