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Figure 7 - Test board of Class E GaN HEMT power
amplifier.

Figure 6 - Simulated results for Class E GaN HEMT
power amplifier.

line Class-E load network shown in Figure 2.

Figure 6 shows the simulated results of a transmis-
sion-line Class E power amplifier using a RO4350 30-mil
substrate. The maximum output power of 37 dBm, drain
efficiency of 73% and power-added efficiency (PAE) of 71%
at the center bandwidth frequency of 2.14 GHz are
achieved with a power gain of 14 dB (linear gain of 19 dB)
and a supply voltage of 25 V.

Implementation and Test

The transmission-line Class E power amplifier was
fabricated on a RO4350 30-mil substrate. Figure 7 shows
the test board of this power amplifier using a 5 W GaN
HEMT NPTB00004 device. The input matching circuit,
output load network, and gate and drain bias circuits
(with bypass capacitors on their ends) are fully based on
microstrip lines of different electrical lengths and charac-
teristic impedances, according to the simulation setup
shown in Figure 5.

Figure 8 shows the measured results with a maximum
output power of 37 dBm, a drain efficiency of 70%, and a
PAE of 61.5% with a power gain of 9.5 dB at the operat-
ing frequency of 2.14 GHz (gate bias voltage Vg =-14YV,

22 High Frequency Electronics
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Figure 8 - Measured results for Class E power amplifier
at 2.14 GHz.
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Figure 9 - Measured output power and drain efficien-
cy versus supply voltage.
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