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Design and Implementation of a 15 W Broadband X-Band Power Amplifier
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Abstract

This paper presents the design and implementation of a broadband high-power power amplifier operating in the X-band with an
output power of 15 W. The proposed power amplifier was designed using a 0.15 pum GaN process and fabricated in a 5x5 QFN (quad
flat no-lead) package, achieving 15 W-class performance. The fabricated power amplifier provides stable gain and output power over
the frequency range of 8.5~12.5 GHz. The measured small-signal gain exceeds 20.5 dB across the operating band. Under pulsed input
signal conditions, the power amplifier exhibits a maximum output power of 41.2~43.0 dBm, a power gain of 16.3~19.2 dB, and a
peak power-added efficiency (PAE) of 37.5~47.0 %. The size of the designed power amplifier MMIC(monolithic microwave integrated
circuit) is 3.0x1.6 mm? while the implemented packaged power amplifier measures 5.0x5.0 mm?.
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Fig. 1. MSG/MAG and K factor of 8F165 transistor.
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Fig. 2. Schematic of the proposed power amplifier.
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Fig. 3. Photograph of the fabricated power amplifier MMIC.
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Fig. 4. Photograph of implemented power amplifier and the
test fixture.
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Fig. 5. Test results of power amplifier.
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Table 1. Comparision of X-band power amplifier.

Ref [3] Ref [4] Ref [5] | This work
Process (1im) 0.15 0.15 0.15 0.15
Freq. (GHz) | 10.0~10.5| 85~11.0 | 79~11.0 | 85~125
Pout (dBm) 414 42.5 42.0 42.0
PAE (%) 50 (typ.) 55 38 37 (typ.)
Area (mm’) 9.2 491 225 25.0
Type Die Die Package | Package
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