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1.

See Tutorial 1, problem 3:

(Noise equations with ∆f are used above. Razavi and we in TSEK03 just assume ∆f = 1 
Hz, so just replace ∆f with 1’s above!) 
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2. 

As a start, see Tutorial 6, problem 2. But here not matched, gm ≠ RS. This is actually 
Problem 5.8 from the book.
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2. (continued)

The noise of RS is multiplied by the gain when referred to the output, and the result is 
divided by the gain when referred to the input. 

We thus have: 
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3.
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4.
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5. 

a. 

b. Type-I PLL, only one pole.

c. For slow variations (s ≈ 0) => H(s) = 1, and the output phase tracks the input. 

6.

a. B Class-A has 50 % maximum theoretical efficiency, class-B 78.5 %.

b. D Class-D has 100 % maximum theoretical efficiency.

c. A Class-A has the best linearity among the linear classes (A, AB, B, C).

d. A Class-D is a switching amplifier (on/off), it has very bad linearity.


