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Vour(t) = Irp R[S(t) = S(t — Tro/2)] = IrrR - ;('()S(WL()f) + ...

If Vep = Agp cos(wgpt), then by ignoring the higher order terms:

4
Vout(t) = —gmsRAgpcos(wgrpt)cos(wrot)
s

= ViFp = ;.(]mljR Aprpcos((wrrp — wro)t)

Therefore the conversion gain is:
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4. Please provide short answers (no motivations are needed) to the following questions:

a) For a well-designed transistor, is the gate noise is higher or lower than the channel
noise? (0.5 p)

Higher. Book section 2.3.4.

b) What is the noise figure of noiseless mixer ("single-sideband noise)? (0.5 p)

3 dB. Book section 6.1.2.

c) When the colleagues discuss “fractional spurs” in the coffee room, what kind of circuit
and variant are most likely discussed? (0.5 p)

Fractional-N synthesizers. Book section 11.1.

d) A class-C power amplifier can reach 100 % efficiency. Wow! What’s the catch?
(catch = "a hidden problem or disadvantage in an apparently ideal situation”) (0.5 p)
The output power goes to zero. Book section 12.2.3.

The linearity is also bad, but it would still be usable => not really right answer...

e) If a well-designed inductor has a Q-value of 10 in the WLAN 802.11ac 5 GHz band,
estimate the Q when this inductor is used in the WLAN 802.11n 2.4 GHz band. (0.5 p)
4.8. Book chapter 7, e.g. section 7.2.5.

f) Why are three-point oscillators less popular in RFIC design than cross-coupled
oscillators? (0.5 p)

Tough startup condition, gnR, >4. Single-ended. Book section 8.4.



a. closed-loop transfer function
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The close loop Transfer Function:
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b. damping factor ¢
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c. natural frequency wn

o = \/KVCOKPDwLPF
M

d. loop bandwidth = Z * wn = 1/2 * wipr= 1/ (2RC).
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