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1. ((301f C%::% [4% %%s_]

(a) How noise sensitivity is different from noise immunity?

(b) Draw and explain the high frequency model of a MOSFET.

(¢) A slow circuit dissipates less power than a fast circuit. Justify.

(d) Threshold voltage of a MOSFET is -1.35V. Which all MOSFET s%%t this specification?
Draw symbols. %ﬁ

(e) A depletion type n-channel MOSFET is biased in its linear regift @f §’e7as a voltage controlled
resistor. Assume Vg = 0.5V, Vgg = 2V, Vps = 5V, F%L % 0(?‘ Cox = 10® Flem® and

= 800cm?/V-sec. The value of the resistance of the voltage@ g’ﬂed resistor (inmQ)is_
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2, %@Z} (CO1,CO3) [3+3=6]

(a) Consider n-MOS transistor with source and Igdy’ G‘ngé/cted together. Calculate the threshold
voltage (in volts) of the transistor assum }g*tgéa%he lectron mobility is dependent of Vg5 and
Vps. Given: g =0.5pA/V for Vg = S0y andVes = 2V.

g4=8 pA/V for Vg = Z%é,gn Hps = 0V.
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{(b) Calculate the paras1t1 drﬁ;x“?ﬁ’amtance for n-MOS transistor operating at W= 5um, I, = 0.5um,

Y=3 pm, go=0. % ody T 09V Coo = 0.86 F/um’ , o = 0.24 /i’ , Cugy = 0.24 P,
Cpsw = 0.24 {F/pmmf= ;@6 gy = 0.4 and reverse bias voltage 3V.
S

3. (CO3) [6]
Design L%@r RC ’i”ﬁ%del of an n-channel MOS transistor having parameters : substrate doping
density%: 10"%1;1 polysilicon gate doping density = 2x10*%/cm? NA(chm,op)— 10 / em® .gate oxide
thickpes¥= 50nm, oxide interface fixed charge density = 4x10"/crm? , abrupt junction depth = 0.4pm

le gfhgp?‘ﬁram 9um, width = 4um, length of channel = 1.5um, dram to bulk voltage = 1.5V, gate

%, t%%,,sou? 'S voltage = 1.5V, drain to source voltage = 1.5V, threshold voltage = 0.8V, electron mobility
—%639/ m’/ V-s. Assume diffusion capacitance.
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4, (CO4) [2x4=8]
(a) Design a resistive load inverter with R = 1 kQ, such that ¥, = 1V. The enhancement type sMOS
driver transistor has the following parameters: 1,C,, = 22 ;LAN Vig = 1V, Vi = 4.0V.
Determine the required aspect ratio. Determine input low voltage parameter.

(b) Draw the VTC curve for resistive load n-MOS inverter. Determine the ¥y and Voo when biased
at Vpp = 2.5V, ’=1pA/V?, Vigp= 0.5V, {W/L)p =10, R = 2KQ,



