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show how you reached the correct answer. [1+1+1+1+1 marks]

I ThelnunfmindnduLiumudehdwithuniHMurr.lfﬂﬁnu—iuhL
nﬁmhi:u-afamdbaequiululmﬂdc&mﬁtufﬁ,ﬂﬂd:gﬁmﬁqumuyﬂ.

and assuming 0 >>1,
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inductance Le is the sum of individual tum-inductances and mmtual-inductances

between different turns.
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mutual-inductance decreases.
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mutual-inductance increases.
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mutual-inductance increases.
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1. An 802.11a LNA must achieve a -3dB BW from 5GHz to 6GHz. If the LNA
incorporates a parallel LC tank as its load, what is maximum allowable tank 07

Iv. An ideal step-up transformer shown below has a turns ratio (primary:secondary) of 1:n,
and “amplifies” the voltage across its primary by a factor of n (secondary voltage = n x
pinmywhage).muuidedumfmdoammhinnypmlou.
a) Ra=

(b) Ra=Run?
c) Ra=nRy
(d) Ra is independent of n.
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V. The figure below shows a tapped capacitor matching network which transforms a
resistance R; to R at a frequency an. At an, the transformed capacitance resonates
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(c) Ra=nRy
(d) Ra is independent of n.
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2. () The series network shown below is transformed to an equivalent parallel network at a

given frequency, w. Prove that the quality factor of the series network Qs is the same as
that of the parallel network, Qp, i.e., Qs = Q. [3 marks]
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RFIC and microwave design? [2 marks]
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Determine the noise factor of the common-source amplifier shown below with respect to
the source impedance Rs. Neglect the capacitances, flicker noise and gate-induced noise,
channel-length modulation and body effect. Assume I is an ideal-current source.
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Now assume that there is a parasitic resistance r due to improper layout of M, routing
loss, etc. that appears in series with the source impedance R,. What is the new noise
factor with respect to the source impedance R,? [2 marks]
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4. (a) An LNA circuit exhibits an NF = 3dB. What % of the output noise power is due to the
source resistance, Rs? [logi02 = 0.3] ] i ~ [3 marks]
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problem. Does it make sense to further optimize the LNA with respect to its noise

contribution? [logiol.25 = 0.1] [2 marks]
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5. Calculate the overall noise figure and IIP3 of the RX front-end shown below, given the
parameters for the LNA and the Mixer. List any assumptions.
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6. The circuit shown below acts as a mixer, with the RF signal, Vre<c0os(wret) and a DC bias
voltage, Viiss, applied to the gate and the LO signal, Vio+cos(mcot) applied to the source of the
transistor M1. Assume M1 is a square-law device, Cg is a DC blocking capacitor, Ruyis IS a biasing
resistor, and ignore the parasitics of M1.

(a) Calculate the amplitude of the upconverted &
o downconverted signal in Ip.

Cs (b) Calculate the amplitude of LO feedthrough & RF

Ve e feedthrough.
Roias —evi, | (¢) Calculate the amplitude of the 2" harmonic of LO & RF.

(d) Calculate the conversion gain of the Mixer
(e) Is this a good mixer? How will this mixer behave if My is
L a short-channel device?
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