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

USN

14@”&5}421

i oristant electric field scaling method.

Note: Answer any FIVE full questions.

‘ ble mathematical analysis, the transfer plot¢ oﬁ \C\\/[OS inverter and also
explain the role:of aspect ratios of n-channel and p-channel MOSFET s in CMOS device.
H \

(W D (10 Marks)
With the help of energy ‘band diagrams, explain the work >,MESFET under (i) Thermal
equilibrium (ii) Fof ard b1as (iii) Reverse bias. /: ': \ (10 Marks)

Explain the basic princi Jes\bf modulation doping wnh\t‘he help of energy band diagrams
and hence explain the oper' ions of HEMT devii‘e\ sttucture formed using GaAs and
AlGaAs. = Y (08 Marks)
List the ideal propertles of MIS ystems Nt (04 Marks)

" aZ0.1um, L=10um and Z =1 mm.

3concentrat10n of 10" cm™ and a relative

that the value of I is 5 HA. Calculate 5(1) Built-in voltage (ii) Pinch off voltage
(i) Vpga if Vg =-2V  (iv) Dram e"“\rrent if V;=1Vand V;=-2 V. Take
KT L 0.0259, n, =10°em™, g £ 55107° {2/ 8.85% 107 Flom. (08 Marks)
q &S

enhancement and depletlon\m des of operation. (08 Marks)

Briefly discuss the sources af 0x1de charges and hence def“fne\f]at band voltage.
; /4 (06 Marks)

the capacitor is made from the Si-SiO-A/ materlals system. The p type doping concentratlon
w1thm the semlconductor Na is 5><10“" cm™, the ox1de thlcknefm ;,(15 12 nm, the msulator

tis 11.8, E—~00259 Vand €,=8.85x107" F/cm n, —10‘0 cm”

q

due tot h g, '.'e]ectrlc field.
Briefly explain the processing challenges to further CMOS miniaturization. )
Show ‘that the threshold voltage and drain current scale linearly with dimension: and,voltage

'ii .1.;;}Descr1be the construction and working of SOI MOSFET. Also discuss its advantageg ver

conventional MOSFET. (08 Marks)
What is tactile comput1ng‘7 With examples, compare tactile computing with conventional

computing. (04 Marks)
Sketch the molecular diode energy levels under equilibrium, forward bias and reverse bias.

Explain each in brief. (08 Marks)
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‘q?)lam the working of nMOS inverting super buffer with the help of a neat cmuﬁ-dlagram
”and st;ck diagram. (05 Marks)
R«éahm 2 -input NAND gate using BICMOS gates. ¢ (04 Marks)

With the«help of truth table, K-map and nMOS realization, design pass transistor logic for,

() 2 iﬁput 'NOR gate (ii) 2-input EXOR gate. g’i‘\b (05 Marks)

Derive * an, “expression for propagation delay in terms of capac1t e /load (Cp), gate

ca a01tan(§e ;) for a 2-input NOR gate driving a super buffers for different fanout values.
P 7P
& \Q\ (06 Marks)
2

Y

//

transistor based Finput tally circuit. (08 Marks)

With a neat diagram, explam the CMOS 1mp]ementat10n qu multiplexer. (06 Marks)
Ny (06 Marks)

Explain the corfc ﬁi’nal layout of 3-input tally circuits. Draw he stick diagram for pass
\

Explain the following term% ,.“1th an example each: ¢
(i) Hierarchy (ii) Regu,lérlty (iii) Modu i‘xty (iv) Locality. (10 Marks)

Cme N

What is programmable logic? EXpla;ﬁn programmab tloglc structures with diagrams.
(10 Marks)
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