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Problem 1:

Plot the input output characteristics assuming a constant voltage model with
Vpon=0.8Vand Vg=2V.
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Problem 2:

Operational Amplifiers:

Design a circuit with two voltage inputs ¥; and V>, using one ideal operational amplifier

and a set of resistors, to obtain an output voltage given by the following expression:
VD"’ bl 3VI e 4V2.

You are free to choose any values for the resistors.
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By superposition,
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Ans., Ry= tkS>
Ry = 42
Ry = 2k
Re = 32
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Problem 3:

10 pts The circuit shown below uses an ideal op amp. It is referred to as a true square-root
amplifier. Determine V,,, in terms of Vj,.

Virtual short = Vi = VT

KCL ot X =  Vin- Vi
R4

My Cox .‘1‘__/. R
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Problem 4:

Describe the operation of the circuit at the following times and intervals
a) t=t, Via= 5V 2infut) L
b) t<t<t, ¥ L o Vout
¢) ti<t<ty . M; 1 c

. : h L
d) t<t<ts PR gl\'Jt, v 1
e) <t<ty I

f) <t <

Sketch output waveform assuming MOSFET has very large size and V,;,=0.7V.

Note 1: The circuit does NOT operate under small signal conditions

Note 2: Assume capacitor is originally discharged and carries no charge.

Note 3: the NMOS is a symmetric device with respect to the Source and the Drain. The
source is the terminal with lower potential as compared to the Drain.
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The circut works as a peak detector / Ac —»Dec converter.
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Problem 5:

10 pts (W/L); =10/0.18 (W/L);=30/0.18 A=0.1V", p,Cor=200 pd/v*,
1 Cox=100 pA/V? Vipy= 0.4V, and Vipp = -0.4V
find ¥ such that V, = 0.9V,
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Vb = 0:9% Yy
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Problem 6:
10 pts Determine the small signal output impedance for the circuit shown below. Assume A # 0.

The circuit can ke Sl'vnioliﬁ'ed
for Smo\\~3\'gmls as follows
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Problem 7:
10 pts An adventurous student decides to try a new circuit topology wherein the input is applied

to the drain and the output is sensed at the source. Assuming A = 0, determine the voltage
gain of the circuit and discuss the result.
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Problem 8:
Calculate bias point of the circuit shown below, specifically we are looking for
15 pts Iss, Icy, Ic2, Vi, Verand Vg, You may assume B=100; I-5x10"° A and ¥, = oo
Note: you may not assume that Fp=0.7V, rather you need to make an attempt to
ESTIMATE the proper values for Vgg; and Vae».
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Problem 9:

Name:

Find voltage gain of circuit below, assuming V,; = oo
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\r Rx R = You + Uy R 11 R + ﬁmro\ (mfllesnee)
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