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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rester B.E. Degree Examinatiéh, "'.oluly/August 2021
CMOS VLSI Design

_ Max. Marks: 100
Note: Answer anys I VE full questions. 7

Explarn the DC transfer charactenstrcsrof complementary CMOS inverter and highlight the

regions of operations of MOS tr, 'stors (10 Marks)
Explain nMOS fabrication p ess with neat diagram. (10 Marks)
Explain the following: *

i)  Channel length modulatlon A Y

ii)  Subthreshold conductlon R’ (10 Marks)
Compare CMOS and' Blpolar technologies. (05 Marks)
Explain the operatlon of CMOS tristate mverter with neat diagram. (05 Marks)
Draw c1rcu1t stlck and layout diagram for nMOS shift register cell. (08 Marks)
Explain % based design rules for contact cuts and vias with neat diagram. (08 Marks)

Define* sheet resistance Ry’ and standard unit of capacitance [Cg. Estimate the value of
capamtance in OCg for the grven metal layer shown in Flg Q.3(c), if features size is 2A x 2A

and relative value of metal to substrate = 0.075. (04 Marks)
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Draw the’ Sthk diagram for 4: 1‘* nMOS inverter. Vv | (06 Marks)
Interpret Rise time and F all¢ t1rne for CMOS Inverter (06 Marks)
Explam Inverting and Non—Invertlng super buffer (08 Marks)
Determrne the scaling factors the followmg W |
i)  Gateare ‘Ag’ and Gate capacrtance “Cg’
i) Carrier densrty in channel Q<m

iii) ~ Saturation’current ‘Ids’ %"

v) Maxrmum operating ﬁequency ‘fo’

v)  Powerdissipation per gate ‘Pg’. (10 Marks)
Explain 4 x 4 barrel shifterjwith neat diagram. (10 Marks)
Explain 4 bit data path?‘:forqthe processor with neat diagram. (06 Marks)
Develop 4 bit ALU to"implement addition, subtraction, XOR, XNOR, AND and or function.

2 (08 Marks)

Explain Manchester carry chain. CMRIT LIBRARY (06 Marks)
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8 a. Explain the following: S
i)  Pseudo-nMOS logic (N .
ii)  Dynamic CMOS logic

b. Summarize goals and techniques of FPGA o
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9 a. What are timing considerations in system demgn"
. Explain Observability and Controllablhty in testing.
c. Explain 3-transistor Dynamic RAM cell with neat dlagram

10 a. Explain nMOS pseudo- statlc“RAM cell with schematlc dlagram
b. Explain the followmg 1)’BIST ii) Adhoc Testing. 9.,
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