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1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

Explain the importance of Regular, Modular and Local Architecture for VLSI.
Also give one example for each.
Explain the fabrication steps of NMOS transistor with necessary figures

What do you understand by gradual channel approximation? Derive expression
for the drain current flowing through n-channel MOSFET as a function of Vs,
Vbps, and Vs,
Calculate the threshold voltage Vo at Vsg= 0, for a polysilicon gate n-channel
MOS transistor, with the following parameters:
Substrate doping density Na=10%cm3,
Polysilicon gate density Np=2 x 102%m3,
Gate oxide thickness tox=500 Angstrom and
Oxide interface fixed charge density Nox= 4 x 10%m,
or(gate) = 0.55V.
Physical constants :
Thermal voltage =KT/q = 0.026 volt.
Energy Gap of silicon (Si) =Eg = 1.12 Ev.
Intrinsic Carrier Concentration of silicon=nj=1.45x10*cm3.
Dielectric constant of vaccume =£,=8.85 x 10-1*F/cm.
Dielectric constant of silicon =¢si= 11.7 X goF/cm.
Dielectric constant of silicon dioxide =gox= 3.97 X g F/cm
OR
For an enhancement type NMOS transistor Vo= 0.8 V , A= 0.05 1/V , process
transconduction pin *Cox=20A/V?, W/L =20um , y=0.2 V¥? 2@F=0.58 VVs=
5V, Vp=4V, Vs=2V. Calculate Drain Current Ip

Draw the inverter circuit with depletion type NMOS load. Mention the
operating regions of driver and load transistors for different input voltages.
Derive critical voltage points Von, VoL and Vi and V4 for depletion- load
NMOS inverter
Explain Elmore delay model for CMOS inverter with appropriate diagram and
explain how rise time and fall time are computed if inverter is driving another
inverter

OR
Define tpn and tpen for CMOS inverter. Draw input and output waveforms
during high to low transition of output for a CMOS inverter Derive tpHL for
CMOS inverter
Design a resistive load inverter with R = 1kQ, such that VOL = 0.6V. The
enhancement-type nMOS driver transistor has the following parameters:
Vop =5.0V,V10 = 1.0V, y = 0.2 V2 1 = 0,un*Cox = 22.0 nA/V?
a. Determine the required aspect ratio, W/L.
b. Determine V. and V.
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What is Euler path approach? Draw the optimized stick-diagram for the

following Boolean function (CMOS Logic ), X =A(D + E) + BC . Explain the

importance of Euler path approach.

Draw negative edge triggered Master slave D flip flop and explain its working
OR

Explain the basic principle of pass transistor, using Logic “1” transfer event and

logic “0” event. For the NMOS pass transistor circuit shown in figure 1 below,

find Vo.
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Figure 1
Write a short note on CMOS Transmission Gate. Explain its usefulness. Draw
2:1 MUX using compound gate and compare it with 4:1 MUX based on
transmission gate. Also draw 8:1 MUX based on transmission gate

What is the need for voltage bootstrapping? Explain dynamic voltage bootstrapping
circuit with necessary mathematical analysis.
List Ad-hoc testable design techniques and discuss any two in detail

OR
Write a short note on Built In Self Test (BIST).
Why do we need isolation between MOS transistors fabricated on a single chip?
Explain etched field-oxide isolation and LOCOS isolation techniques with
diagrams
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