ELEC 7770-001, Spring 2014
Homework # 4 Problems
Assigned: Friday, April 4, 2014
Due: Friday, April 11, 2014
Problem 1: A Bluetooth transmitter amplifier operates over a frequency band 2.4 – 2.5GHz. It is specified to have a minimum gain of 22dB and a gain flatness of 0.5dB. The scatter parameter S21 is measured as signal amplitude ratio under matched conditions as: S21 = 15.21 at 2.4GHz and S21 = 14.17 at 2.5GHz. Does the device meet specifications?

Problem 2: An RF power amplifier (PA) operates with a 3V dc supply. Following measurements are taken: RF input power 1dBm, RF output power 30dBm, device current 3A. What is the power added efficiency (PAE)?
Problem 3: Show that for a nonlinear device with a single frequency input of amplitude A, the nth harmonic component in the output always contains a term proportional to An.
Problem 4: Small signal gain of an amplifier is 20dB. What is the gain at 1dB compression point? The input-referred 1dB compression point power level is –15dBm. What is the output-referred 1dB compression power level?

Problem 5: Input to a nonlinear device contains two signals in equal magnitude A of frequencies f1 and f2. Show that:
Output amplitude of each fundamental frequency, f1 or f2, is
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Output amplitude of each third-order intermodulation frequency, 2f1 – f2 or 2f2 – f1, is






 3






—  a3 A3





 4
Where a1 and a3 are constants.

Problem 6: Write the distortion (harmonic and inter-modulation) frequencies generated from fundamental tones 100MHz and 100.5MHz up to seventh order. Identify distortion frequencies that are within 2MHz from the fundamental frequencies.
What is the number of kth order distortion frequencies? Derive an expression.
Problem 7: Determine the noise power expressed in dBm/Hz delivered to a matched load by a resistance of R ohms at the normal room temperature.
Problem 8: For an RF device a spectrum analyzer provides the following data:

Resolution bandwidth (RBW)


=
10Hz


Carrier power,



Pc
=
– 3.31 dBm


Power at 2kHz offset from carrier,  Po
=
– 81.17 dBm

Determine phase noise in dBc/Hz at 2kHz from the carrier.
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