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HoOMEWORK ASSIGNMENT #4

Problem 1. This problem deals with the design of linear LNA, The Table shown below includes
the results of several recently proposed LNAs. Design a LNA that has better FOM using also
0.35um CMOS technology. The frequency is 900MHz and the NF<1.8dB.

Pdc
Freq | S21 | NF | 11P3

Work Technology GHy 4B 4B | dBm \r/n\/ FOM

2] 0.25um 09 | 146 | 1.8 | 105 | 54 | 117
CMOS

3] 0.35um 0.9 25 | 28 | 18 | 45 | 3
CMOS

6] 0.18um 3 65 | 19 | 15 | 89 | 29
CMOS

[7] 0.6um 0.9 17 | 16 | 85 |127| 63
GaAs
0.25um

8 H 2.2 14.9 3 16.1 | 235 | 54
[8] CMOS
0.35um

9 k 0.9 10 | 28 | 156 | 211 | 19
9] CMOS

[12] 0.5pm 088 | 157 | 14 | 117 | 117 | 124
SiGe

[14] 0.25um 09 | 155 | 165 | 22 | 242 | 503
CMOS

This 0.35um 0.9 11 |295| 21 |225| 92
Work CMOS

De-em | 0.35um 09 | 185 | 176 | 21 | 225 793
bedded CMOS
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Problem 2. Derive the following expression:
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Problem 3. Assume the I/O characteristics of a low noise amplifier (LNA) is given by

Your (t) — arX(t) +a,x? (1) +agx>(t)

Where x(t) and y,u(t) are the input and output, respectively. Assume that the input
has the form:

X(t) = A, cosm,t+ A;coso,,t + A, CoSw,t
Obtain the frequency components and their magnitudes at the output of the LNA.

Provide a table with the magnitudes and frequency components at the LNA output
for A1=A,=A.



