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E1EL204 - Analog Integrated Clrenits = Minor

Indian Institute of Teclmology Delhi

Time: 1 houry Total marks: 15
Instructions
 Read the questions carefully, 10 the question i wrong stato whad iowrong and 1 iy
civenit. parameter or device stato is not mentioned, asmnne an POr Your conveniene,
Don’task tor any elavification, there is nothing o elarityll,
e Be concise, writo o more than couple of sontences for evory question,

Q].;/("'\’)/D(tt.r‘uuinu the small signal voltage gadnand ontput hnpedanea of the ehrentt shown
in figure 1 and 2 respectively, (2 marks) d

(b) State the maximum Zeyyp for the civenit shown in fgare 3. Also oxploin: why
degenerating transistor Qo will not help in doubling the ontpot fmpedinneo, (1 mnrku)
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Figure 1; amplifier
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Figure 2: amplifier
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Figure 3 mplitier

L4

Lorisolndion bhelween
input. and output of an amplifier. He is not sure whether (o design the huflor g MOSET

or a BJT. What will you suggest to the student. and why? (1.5 mnrks),
(b) Determine the output impedance of the eireuit, shown in ligove 4, (

Q2. (a) A student wants to design a voltage hufler Lo provide o hel

L5 minrks)
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Figure 4; transistors Pigure b aplifior
Q3. (a) Comment on the maximum curront that ean b sonreod ad sinked hy the cirenits

shown in figure 6. (1 marks)
(b) Plot the drain-to-sonrce voltage (V_I‘)S) \'f\I‘HllH nul‘p‘ns, 1:111'mul, (l()ll'l‘) aned oudpul
voltnge (V) versus input voltago (Vi) for a singla MOSE l:‘.l‘ Wi enseolo amplifior,
Fxplain in brief the differences observod in the two plots botween single MOS8 el enseodo,
(1 marks) ‘ ‘ L
©) Determine the small signal voltage gain of tho clvenit shown in ligro 6, (1 mark)
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Q4. (a) In the cirenits shown in figure 7, estimate Vi, interms of threshold voltage (V'[HE’
overdrive voltage (Voyy) and source voltage (V). Farther if the gate voltage changes I),\.' AV,
estimate the incremental change in the drain current of the transistors in the three configura-
tions. (2 marks)

(b) As the load resistor Ry, increases in a cascode amplifier, how does Vg Y”Sz
and lygqy change. M1 is the common sonrce amplifier and M2 is the common gate amplifier in
the cascode configuration, (1 marks)
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Figure 6: amplifier Figure 7: amplifier

Q5. (a) Framc your own qucstion worth 3 marks, justify why it should be graded for 3
marks and write the answer. Direct example questions from any textbook and multiple choice

questions will not be evaluated. Numerical based questions will not get you good marks.(3
s
marks)
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