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Note: Answer FIVE full questions, selecting ONE full question from each unit.
UNIT -1

1 a. Explain the formation of depletion region and irsten region in an n-channel enhancement

type MOSFET along with cross section view and badiadram.

b. Discuss the constant voltage scaling techniquetaredfects on device performance.

c. Consider a simple P-N junction which is reversesédh with a voltage changes from
0 V to -5 V Wias The doping density of the N-type region is N 10"° cm®. The doping
density of the P-type region issNt 10°°cm®. The junction area is 20 pm X 20 pm. Calculate
the average junction capacitance.

2 a. Write the circuit of resistive load inverter ancp&in the calculation of i) M i) V).

b. Draw the circuit diagram of CMOS inverter and it showing different regions of
operation obtain the equation for threshold voltafymverter.

c. For the depletion load inverter circuit witholy = 5 V, Vro, drives= 1.0 V, Wt 6 10ad = -3 V,

(¥, (T
L drives ’ L load 3

K. sovices= K noa=25 BAIV?, 9 =-0.3V,S

Substrate bias coefficienf)(= 0.4 V* Calculate; i) n i) VoL
UNIT -1

3 a. Obtain the expression for high to low transitiomgmagation delay for CMOS inverter using
differential method.

b. A CMOS inverter with \bp = 5V, Vout= Voo = 4.5 V, Vour = V1o = 0.5V, G = 1 pf,
HnCox = 20 HANA, (WIL), = 10, Vr n = 1.0 V. Calculate fall time, using average current
method.

c. Explain the circuit and typical voltage waveform 8fstage CMOS ring oscillator with
identical inverters. Obtain equation for averaggppgation delay in terms of frequency.

4 a. Analyze the switching power dissipation of CMOS arters along with related circuit
diagram and waveforms also show that average pdaligsipation of CMOS inverter is
proportional to the switching frequency.

b. Discuss the calculation of interconnect delay usti@ydelay model.

c. Explain the parasite capacitance and coupling dpae effect of interconnect lines in IC.
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UNIT - 111
5 a. Write circuit of CMOS NAND 2 gate and obtain eqoatifor threshold voltage v of the

circuit in terms of K, K, and \bp.

b. Write the CMOS schematic and stick diagram for NQR&e. 6

c. Explain the working of CMOS transmission gate vl bias condition and operating region
and also obtain equation for equivalent resistamcifferent operating regions. 8
6 a. Explain the static behavior of two inverter basistdéble element with circuit schematic and 5

voltage transformer curves.
. Write the Gate level schematic and CMOS circuitelasn NOR2 gate for SR latch and also

(op

explain the working of the circuit by designing tbeerating modes of the transistors in the 8
circuit.
c. Discuss the operation of CMOS implementation ofPRlatch and timing diagram.
UNIT -1V
7 a Explain the logic ‘1’ transfer and logic ‘0’ traress in NMOS dynamic logic with NMOS pass
transistors with related circuit diagram and ecurei

b. Analyze the charge storage and charge leakage ptegium at a soft mode in a CMOS

network. °
8 a. Analyze dynamic voltage boots trapping arrangert@bbost \; during switching along with 10
related equation.
b. Discuss the working of;
i) NP-Domino logic 10
i) Zipper CMOS circuit.
UNIT -V
9 a Analyze the operation of npn BJT operating in favactive mode and reverse active mode 10
along with Ebers-moll equivalent circuit and eqoas.
b. Explain the working of BICMOS inverter during trasst output pull-up event and 10
pull-down event along with equivalent circuit argliations.
10a. Define ESD and explain different models for ESDites 8
b. Explain the latch-up phenomenon in CMOS inverteéhwieat figure. 8
c. Write note on H-tree clock distribution technique. 4
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