
12 Chapter 2. The Experimental System
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Figure 2.1: The circuit. The lower feedback loop with time delay τf connects the
variable gain amplifier (VGA) output to input and produces ultra-high-frequency
oscillations that are viewed on a 12 GHz Agilent DSO81204A oscilloscope that is
connected to the coupled output of the directional coupler. The upper control loop
with time delay τc begins at the power splitter labeled “1” where the envelope tracker
low pass filters the oscillations to obtain the amplitude envelope, which drives an
XOR logic gate that terminates at the Vctl port, which determines the gain state for
the feedback loop.

mode of operation, the variable gain amplifier is no longer amplifying linearly, mak-
ing piecewise-linear dynamics impossible. The regions of linear amplification and
saturation for the variable gain amplifier can be seen in Fig. 2.2.

Proper switching of the voltage acting on the gain control port (Vctl) thus acts
to bound the amplitude of the feedback loop oscillations within the region of linear
amplification, while also implementing a discrete switch, which creates the piecewise-
linear amplitude modulation of the ultra-high-frequency oscillations.

In addition to the gain control port Vctl, the attenuation control port labeled Vdd1

is also a method for adjusting the gain through the variable gain amplifier. The
attenuation control port (Vdd1) sets the maximum gain and is fed a fixed valued
voltage between 0 and 5 V, where higher voltage leads to higher maximum gain.
In contrast, the gain control port (Vctl) serves as the dynamical gain control of the
variable gain amplifier and switches the gain between gain greater than one and gain
less than one depending on the signal of the control loop. Higher control loop voltages
applied to the Vctl port lead to decreased gain. The gain through the variable gain
amplifier as a function of Vdd1 with fixed Vctl is shown in Fig. 4.1a and the gain as a
function of Vctl for fixed Vdd1 is shown in Fig. 4.1b.


