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Q.No. Question . # Marks
QI i. A MOSFET in saturation has a drain current of 1mA for Jy ¥
0.5 V. If the channel length modulation coefficient is 0.535' 1,%&
output resistance (in the kQ) of the MOSFET is N %%
ii.  Tell Sita when the gate to source voltages is negati‘a@*g‘f@ &
iii.  The expression for threshold voltage for the efffi3 g}‘“é‘flt mode
#-MOS is . "\ [cot] >
iv.  Drain and gate terminal of »- channe_ (6}
together. Voltage ¥; is applied op g
configuration, give the voltage curient
v.  The Fermi potential for deplet:@}@%‘%g substrate is
Q2 i An nMOS transistor, operating.jn¥ qginéar resistance region with
Vs = 0.1V, is found to BUIA for Vs =2V and 160pA for
Vos = 4V. What is the, abpa § value of threshold voltage Vy,? If
k' = 50uA/VE, wl@%; ‘-‘Ba§ evice W/L ratio? If the device is
operated at Vgs = 3V, &t whht value of Vps, will the drain end of the (CO2] 3+2
MOSFET char’%ﬁ‘@ just reach pinch off,
ii. Explain %:@t%gions (using energy band) when MOS system
works% ¢ %ternal bias for an n-channel MOS transistor.
Q3 i. Aﬁﬁg@@?transistor is fabricated with the following physical
P {%E%agme gfs Np = 10% cm™, Nj(substrate) = 10"cm™, W= 10pm, ¥
L = Sum, L = 1.5um, x; = 0.4pm, reverse bias voltage = 2.5V,
k @ = 2.98 x 10° Flem?, gy = 0.94V. Find source diffusion
Qx%%\ ‘%%capacitance and drain diffusion capacitance for linearly graded
*e? i junction. Assume that there is no channel implant. [CO1] 243

ii. In a technology for which the gate oxide thickness is 20nm,
find the value of N, for which y = 0.5V, (b) If the doping
level is maintained but the gate oxide thickness is increased to
100nm, what does y become?
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