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Abstract

In this study, an S-band 300-W internally matched power amplifier was designed and fabricated using 80x350 pm GaN HEMTs,
which were developed by the 0.4- xm GaN HEMT process(Wavice). A 4-inch GaN-on-SiC wafer was used in the 0.4- xm GaN HEMT
process, and the developed GaN HEMT includes a field plate and backside via holes. An internally matched power amplifier was
designed using the optimum input/output impedances, which were extracted from a hybrid load-pull measurement. The fabricated power
amplifier was measured at 2.9~3.5 GHz in the pulsed mode with 15 % duty cycle, which included a 300- s pulse width and 2-ms
pulse period, and showed an output power of 295~336 W, power-added efficiency of 46.9~58.5 %, and power gain of 9.7~10.2
dB at the input power of 45 dBm.
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Fig. 1. Cross-sectional view of AlGaN/GaN HEMT.
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Fig. 3. Measured output performance of the unit transistor.
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Fig. 4. Photograph of the fabricated 0.4 zzm GaN HEMT chip.
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Fig. 5. Hybrid load-pull measurement set-up.
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Fig. 6. Load impedance matching of the hybrid load-pull
technique.
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Fig. 7. Photograph of the packaged GaN HEMT device for
load-pull measurement.
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Table 1. Optimum source and load impedances of the GaN
HEMT device extracted from the hybrid load-pull

measurement.

Frequency 32 GHz
Z'(package) 0.0404—0.1201 Q
"(package) 0.0599—,0.0945 Q
Zs(Die) 0.0402+40.0189 Q
Z(Die) 0.0593+50.0241 Q

Pou 51.9 dBm

Py 39.8 dBm

Gain 12.1 dB

PAE 484 %
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Table 2. Comparison of measured results of the fabricated power amplifier and previously published power amplifier results.

This work Ref. [6] Ref. [7] Ref. [8] Ref. [9]
Frequency [GHz] 29~35 2.62~2.69 3.1~35 29~33 32~36
Gain [dB] 9.7~10.2 13.6~14.7 112~115 13.1~14.1 9.8~10.2
Po [W] 295~336 257~323 355~380 480~545 603~720
PAE [%] 469~58.5 61.8~68.8 524~58.7 65.1~68.1 455~578
Vps [V] 40 50 36 50 50
Fully internal matched Yes No Yes Yes Yes
Number of die 2 1 3 4 2
Size [mm’] 24x20 - 24x174 24x174 24x174
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