ELEN 665 (ESS) Due: September 28,2009

Fall’09
TAMU - AMSC

HOMEWORK ASSIGNMENT #2
Prob. 1. Consider the following receiver architecture with the individual specs shown for

each block. Determine the total noise figure (NF)qs. Also determine the total sensitivity.
The specs for the IF filter and BPF3 are consider together as Block 5.
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Prob. 2. In the receiver shown below we want to determine the power gains of the LNA and
the VGA + Filter that yield a total NF = 3.8dB. G; are power gains. Total gain of the
receiver is 60dB.

LNA » ADC

+ Filter
OLo
LNA: G =? ., NF{=3dB
Mixer: G,=16dB , NF,=11dB

VGA + Filter: Gs=7? , NF3;=30dB



Prob. 3. A direct conversion Bluetooth receiver has the following blocks in the receive
path:

Parameter/Block LNA Mixer Filter VGA
NF [dB] 3.5 - 32 30
Max. Gain [dB] 15 16 5 43
I1P3 [dBm] -8.5 5.5 - 10

(a) What should be the NF of the mixer referred to 50 Ohm to achieve an overall NF
of less than 6.5dB?

(b) Assume that the two tones are very close to each other and are at the adjacent
channel frequency such that both the tones experience the same attenuation of the
filer at the adjacent channel frequency. Derive the values for the 11P3 and the
attenuation of the filter to achieve an overall system 11P3 of better than -13dBm?
Please provide reasonable values for the 11P3 and attenuation of the filter. Justify
your answer.

(c) With the above calculated 11P3 of the filter, what should be the attenuation to
relax the 11P3 specification of the VGA by 2.5dB while achieving the overall
system IIP3? Explain.



	ELEN 665 (ESS)                                    Due:  September 28, 2009     Fall ’09
	HOMEWORK ASSIGNMENT #2


