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1.

(a). The problem is very similar to Noise Tutorial Problem 1, but here we shall not neglect the gate 
noise which can be modelled using an additional voltage source at the transistor’s input (Razavi, 
Fig. 2.40c):

The solution without the gate source (check course page for the Tutorial 1, Problem 1 solution at 
page 3), which includes the two noise source from the transistor channel and load resistor is:

Then we add the noise contribution from the gate resistance (which is at the input, so not divided 
by the gain) and get:

(b). The flicker noise can either be modelled by a current source parallel to the channel noise 
source, or transferred to a voltage source at the gate input (in series with the gate resistance noise 
source). The net effect is the same, of course, and the result input-referred noise becomes:

(c). The corner frequency is the frequency where the 1/f noise intercepts the thermal noise. 
Equation (2.98) and Figure 2.43 in the in Razavi course book.
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2.
 
a. See LNA Tutorial Problem 2, pp. 5-6:

b.   See LNA Tutorial Problem 2, p. 6:

For input matching purpose, the imaginary part of (3) should be zero, which means that Lg 
+ Ls, should be canceled out by Cgs. Therefore, at frequency of interest, we have:
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3.

See Mixer Tutorial Problem 1,  p. 2:
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4. 

a. Equivalent circuits of the tank with no losses:
 
 
It has oscillation frequency: 

For a center frequency of (960-925)/2 + 925 = 942.5 MHz, the following C is required:

Using Ltank = 1.25 nH, f = 942.5 MHz => Ctank = 11.4 pF

b. Tuning range = Cmax-Cmin: 

Using 925-960 MHz frequency interval, C = 11.4 pF and L = 2*Ltank = 2 * 1.25 nH =>

Cmax - Cmin = 0.83 pF or 7.3 % of Ctank. 

This should pose no problem to achieve in CMOS technology (cf. Example 7.34). 

(The problem is actually ”reversed”, i.e. it is so small that if using a single varactor, the 
voltage vs. capacitance sensitivity may be too high. The Ctank should therefore be realized 
with a fixed C and a variable C (e.g. in parallel) to achieve a robust solution.)
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5.

a. closed-loop transfer function

b. damping factor ζ

c. natural frequency ωn

d. loop bandwidth = ζ * ωn = 1/2 * ωLPF = 1 / (2RC).
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6.
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