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Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questhm \choosmg one full question from each module.
. Module-1

1 a. With the help of output chara(‘térlstlcs (or) V-I curves discuss four regions of operation of
JFET? Mention typical, V. lv‘es of gate to source voltage, drain to source voltage and drain

current on the V-I curves. (06 Marks)
b. With the help of f\\sﬁk‘e/tches discuss SOI fabrication process of MOS transistor. Mention
the advantages of%%! process with regard to N-well process. (06 Marks)
c. Define the foﬂ'pv(»mg Channel length modulation and body effect. (04 Marks)
AW OR
2 a. Draw »the\\tﬁitemal structure and VI curves for n-channel and p-channel FET. Discuss in
detanl\werf(mg principle of n-channel JFET. (06 Marks)

b. Wlth ‘the help of neat sketches discuss the operation of MOSFET and mention the thr{:%&)

Xf\reglons of operation. Discuss the input and output characteristics of MOS transistor. 49\
Q&)‘ks)

Q \\/g‘\v Deﬁne Melay and Moore machines. A (g)%\Marks)
ey R
73 Module-2 NG
“3 a. Write the small signal model for nmos transistor operating in saturation réglqn and mention
the IDS expression. RS 2 (08 Marks)

b. An input periodic pulse of duration 10ns with on time duratm{{\bf 4ns and voltage
excursions between Ov to 3v in applied at the input of cmos invet &.&'he rise time and fall
time of input signal is 0.2ns and 0.4ns. Plot the output signal of 6{41&5 inverter. (04 Marks)

c. Ina medicine processing unit, it is required to keep track of{}brﬁber of bottle being filled. A
digital circuit is required to keep track of the number of 120&%5 being filled and inform the
manager after every 10 bottles are filled. What kmd of D&gltal circuit is recommended for
this purpose? (s (04 Marks)

OR
4 a. Itis required to analyze the transfer charactcﬂéﬁts of cmos inverter. Use appropriate graph
to discuss the operating regions of cmo&‘imvc;ner Mention the most preferred regions of

operation of cmos inverter. & \ \ v (06 Marks)

b. Draw the cmos circuit schematic of Z\qut NAND gate and 3 inputs NOR gate. Illustrate

the working of 2 input NAND gate,aM verify its truth table. (04 Marks)

c. Mention two types of scang\\m MOSFET and discuss in detail advantages and
disadvantages of scaling. he\power expression P = CVf if the voltage is scaled by a

factor S, how is the power\‘h affected? (06 Marks)

& 2 Module-3

5 a. Realize the expr iblsz = CIK D + CIK Q using cmos transmission gate. (06 Marks)
b. Discuss secondot {r effects in mos transistors. (04 Marks)

€. Discuss the. wd;fimg principle of ring oscillator. It is required to generate two clock signals

that are eemﬁ)cmentary to each other. How can the ring oscillator used for this purpose? Can
the r s‘sff)llator be also used to generate clock signal with phase delays. Draw neat

W\l%to discuss. (06 Marks)
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6 a. It is required to drive a digital circuit using both posiw%“ievel and negative level latc:
Construct the positive and negative level sensmve l’tqh using 2:1 multiplexers and cm: -
inverters. Draw the cmos circuit and discuss the g’ principle using timing diagrams.
'\S\; (08 Mark »:
b. Define setup time, hold time and clock to q delay;,usmg appropriate timing diagrams.
\ (04 Mark::
c. Draw the cmos circuit for 2 input XORﬂga (04 Mark

7 a. Mention the various parasitic ca aczlwnce in mos transistor using internal structure of m::
transistor. A p (04 Mark :
b. With the help of truth table d;swss the working principle of Johnson counter and mention -
applications. 4 (04 Mark;

c. With the help of negt \dla.gram discuss the working of Serial In Serial Out shift regist::
[llustrate the data, [&“admg operatlon in SISO to load data of 1101 and also illustrate how tk.t-
""" (08 Marl-«:
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8 a. Draw thésg é\igltal circuit diagram of 4-bit Parallel In Serial Out shift register. Illustrate t i
workd fT’ISO shift register with example. (08 Marl «:
b. Reallie\ input XNOR gate using cmos circuits. (04 Marks: .\
c. @gcrlbe the operation of 3-bit synchronous binary counter with timing diagram [Hm’(n Liey
R Qg flip-flop] 04 Kg}’gfh
%}; \ Module-5 ,\U\\E\\\:_;C::'/
= For the transition table in table 9(a) draw FSM diagram. o
Jats — N
%//y Transition Table Ny
Q\ , Present state | Next state i (_;3{‘5;3
P X=0[X=1 RN
AN (¢ A%
S0P A A, 0 B, I AN
= B A0 | CO | N7
C C,0 | D,0 1.0
D A0 | E LN
E A 1| B
Table 9(a) i (08 Mari »s
b. A digital circuit is required to generate clock sngnals of 8MHz and 16MHz. The input clo »
to the digital circuit is 64MHz. Design the c:rcuﬁ,’ \and discusses its operation using timi::,
diagrams. N\ (08 Mari +.
OR”
10 a. Write the transition table and FSM diagﬁ&m' for a 3-bit up/down counter. (06 Mari s
b. For the transition table given lp Table Q 10(b). Write the FSM diagram using Mo« :
machine. N
f(;:ﬁ;\, Transition Table
«RPresent state | Next state, output (v)
o X=0 X=1
| A A, 0 B, 0
B A0 C,0
C C0 D, 0
D A, 0 E, 1
E A, 0 B, 0
Table Q10(b) 06 Mark .
c. Reai%) 1 multiplexer using cmos transmission gate. (04 Mart ~
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