Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs. & V ' ' Max Marks: 100

Note: Answer any FIVE full questzons, choosmg ONE full question ffom each module.

; Module-1

With necessary circuit diagram; explain the operation of trlstate inverter. Also realize a2 : 1

multiplexer using tristate inverter. (08 Marks)
Implement a D flipflop uising transmission gates and explam its operation with necessary
tining diagram. (08 Marks)
Realize CMOS corﬁnpou‘nrd gate for the function Y = A(B+C)+DE. (04 Marks)

Explain the operatlon of MOSFET with necessary diagrams. Also derive the equation for

drain current'in linear and saturation region of operation. (10 Marks)
Draw the circuit of CMOS inverter and:explain its DC transfer characteristics. (06 Marks)
Explam the following non-ideal eﬂfects channel length modulatlon mobility degradation.
b (04 Marks)
Module-2 ©
Explaln CMOS n-well fabncatlon process w1th necessary dlagrams P (12 Marks)
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(08 Marks)

Draw the layout of Y =(A +B+ C)D and estimate the area (08 Marks)
Mentiondifferent types of MOSFET capacitances and explain with necessary diagrams and
equatlons (06 Marks)
With neat diagram, explain lambda based design rules for wires and contacts. (06 Marks)

Module-3

"""“L,"':Develop the RC delay model to compute-the delay of the logic circuit and calculate the delay
of unit sized 1nvegtér driving another unit inverter. (08 Marks)
Explain Cascode ‘Voltage Switch’ Loglc (CVSL). Also realize two input AND/NAND using
CVSL. Y (06 Marks)

Explain linear delay model. Compare the logical efforts of the following gates with the help
of' schematic diagrams :
i) 2-input NAND gate ii)3-input NOR gate. ‘ (06Marks)

OR
Explain : 1) pseudo n‘MOS i) ganged CMOS with necessary circuit examples. (06 Marks)
Estimate tpqr and toar of @ 3- 1nput NAND gate if the output is loaded with h identical gates.
Use Elmore delay model. ; (08 Marks)
Explain skewed gates with an example. (06 Marks)
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i) synchronous reset
ii) asynchronous reset.
Compute the output voltage Vo in the foiLowmg pass transistor circuits. .
(Ref. Fig.Q7(b)). !

(08 Marks)
Assume V;=0.7.

(06 Marks)

With necessary circuit diagram explém 3-bit dynami “«Shlﬂ reglster with deg{lehon load.

% (08 Marks)

Realize F=AA,A,+BB, using dynamic CMOS loglc Also explam the cascading
problem in dynamic log@ with necessary example (08 Marks)
Explain the general structure of ratioless synchronous dynamic loglc with relevant diagram.
/ (04 Marks)

With necessary circuit diagram, explaln the operatlon Q@Ihrett transistor DRAM cell.
(08 Marks)
Explain full CMOS SRAM cell wfﬁwl necessary circuit topolo gy. (08 Marks)
Explawniﬁe terms : W P
i) Observability o -
Mu; Controllability _ » ¢ Cam ™
_iii) Fault coverage. W (04 Marks)
o 0 d
What is a fault model? Explain smg at model with examples. (07 Marks)
Mention the"*w‘approaches used 1n design for testability. Explain scan based testing using
necessary dlagrams £, (07 Marks)

Draw the circuit of 3-bit B’IS’T’ register and explain. _ (06 Marks)
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