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2.5~6 GHz 20 W+ 471 GaN HEMT W+ A 527
2.5~6 GHz 20-W Wideband GaN HEMT Internally Matched Power Amplifier
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Abstract

In this study, we designed and fabricated a 20-W internally matched gallium nitride(GaN) high-electron-mobility transistor(HEMT)
power amplifier for an electronic warfare jammer in the frequency band of 2.5~6 GHz. The CGH60030D GaN HEMT from Wolfspeed
was used as an amplifying device, and lossy matching was applied. An input series resistor that was used at the gate side for wideband
matching reduced the amplifier’s low-frequency gain and minimized high-frequency loss in the design frequency band. Input and output
matching circuits were implemented on two different substrates whose relative dielectric constants were 40 and 9.8, respectively. The
fabricated internally matched power amplifier showed a linear gain of approximately 11.5 dB, a power-added efficiency of 35.6~40.5
%, and a power gain of 7.2~8.8 dB at an output power of 20 W from 2.5 to 6 GHz
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Table 1. Design goals of internally matched power amplifier.
Frequency [GHz] 25~6
Saturation output power [W] > 20
Power gain [dB] > 17
Power added efficiency [%] > 20
Size [mm’] < 20x10
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Fig. 1. Stabilized circuit for the source-pull and load-pull
simulation using shunt and series resistors.
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Fig. 3. Fabricated internally matched power amplifier.
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Table 2. Comparison of our work and the previously published wideband power amplifier results.

Frequency [GHz] | Poyr [dBm] | Gp [dB] | Efficiency [%] | Technology Vas [V] Size [mm’] Chip
Ref. 3] 0.85~5.4 43.5~45 8~9.5 | PAE : 43.5~45 PCB 30 est. 71x52 CGH40025F
Ref. [4] 1.1~2.7 43~45 9~12 PAE : 59~72 PCB 28 120x50 CGH40025F
Ref. [5] 1.5~6 40~43 5~9 DE: 30~57 PCB 28 - CGH60030D
Ref. [6] 0.4~4.1 40~42 10~15 DE: 40~62 PCB 30 122x82 CGH60015D
Ref. [7] 1.7~3 438~444 |98~10.7 | DE: 57.2~71.1 PCB 28 est. 75x35 CGH40025F
This work 25~6 43 72~838 PADIIEE:: ;:é:jg 5 Thin film 28 19.8%6.6 CGH60030D

DE: drain efficiency, PAE: power-added efficiency, est.: estimated
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