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Note: All questions are compulsory. Carrying of mobile phone during examinations wzgl %Ba tr%@{ed as
case of unfazr means. * i
1. :; S %i’ﬁ!

a. Give the relation between ips- vps of p-channel enhanc?m%q MOéFET in linear
region. B

b.  Draw the symbol for n-channel depletion IGFET (show th‘@ suxf)*strate also).

¢.  Draw the Voltage Transfer Characteristic for resistive loa&mMOS inverter. Mark all

critical voltages also. %h gi
d.  What is channel length modulation? What is tﬁe eiffé“ct of channel length modulation
on current equation? g;fi nf%m?

Draw energy band diagram for n-channel; ephmc@ment MOS for inversion layer.

Find the region of operation for p—MQ@z,2 Vbﬁ . —3V Vs =-5V, Vi =-1.5V.

What is the formula for Cgg in quafsfm@de for oxide related capacitance? Assume
overlap length. b % "

Give the formula where gradmg’ ceé%fﬁment is used. Write its value for different types
of junctions. %, ’iw*n.*‘ _

£ gw [CO1, CO3][8x1=8]
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2. a) Compare the two tech&jé]éogy scahng methods. In particular, show analytically by using

equations how the dela’%bﬁme power dissipation per unit area, linear current, channel
resistance, capamtamce pgr ghmt area are affected in terms of the scaling factor S using any
scaling method. %% g

b) Dra\agnthéﬁhz gh frequency small signal model of a MOSFET. Write formulas of each
parq;ﬁeterugéﬂ in the model. [CO2, CO3] [3.5+2.5=6]

‘t ‘a h
o In a.‘las h:MOS transistor operatmg at room temperature following measurements are done:
éub*stnéte doping den51ty 10 S/em’, gate oxide thickness = 400A, source and drain diffusion
d0]§mg density = 10"/em?, aspect ratio =3, gate to source voltage =4V, drain to source voltage
= 4V, drain current =144pA, source to bias voltage = 2.6V, Find the threshold voltage,
electron mobility, frans conductance, oxide related capacitance, and body effect. Assume
oxide charge Q. and gate overlap is zero. [CO1,C0O3] [6]

4. Calculate notse margins for resistive load inverter circuit with Vpp = 5V, & = 20pA/V2,

Vro= 0.8V, Ri= 200K, W/L = 2. Calculate the critical voltages. [CO4] [5]



