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Implementation of a Ku-Band 50 W GaN High Power Amplifier for
MUAV Applications

AR ool g ey E A

o

Jae-I Shin' © Young-Wan Lee’ - Hyun-Chul Kang’

2 o

ofN

E =RoMe FIE A2 FA7|(MUAV, medium altitude unmanned aerial vehicle) & Ku-th< 50 W 258 A

AA B A Aot 7lestkdth EE MMIC 2E8 A¥5% 7] 0.15 pm GaN on SiC 342 ©]§314
AAEROH, & AL 5A4S 47] 95+ CPC(cu-cumo-cu) 719+e] 7)Aol & H F(eutectic bond) &4 2 A
zZhste] 50 W AsS FEIIGTE ARE 1E28 AHZZ 7]+ 13.5~16.5 GHz Y oA &35 o] 52 256 dB
o]4-& UERH™, CW(continuous wave) RF 98 A5 17} Al 47.2 dBm ©]/de] Hdl &9 A9, 21.6 dB °1’d9 A9
o] 53 256 % oo A ¥ U & 9 A% ZAAE HAvh AAlE 1EY AY FZ7I(MMIC)S F7E
4.5x45 mm’o|H, F+HE 1EY AY ZZ7)(package)®] Z71E 10.0x16.0 mm o],

© ox

Abstract

In this study, we present the design and fabrication of a Ku-band 50-W high-power amplifier for micro unmanned aerial vehicles
(MUAVs). The developed monolithic microwave integrated circuit (MMIC) high-power amplifier was designed using a 0.15 pm
GaN-on-SiC process. To ensure effective thermal conductivity, the MMIC was mounted onto a cu-cumo-cu (CPC) package using eutectic
bonding, thereby achieving the desired 50-W output performance. The fabricated high-power amplifier demonstrated a small-signal gain
exceeding 25.6 dB across the 13.5~16.5 GHz frequency band. When a continuous wave (CW) RF input signal was applied, the
amplifier achieved a maximum output power greater than 47.2 dBm, a power gain exceeding 21.6 dB, and a maximum power-added
efficiency of more than 25.6 %. The chip area of the MMIC high-power amplifier is 4.5%4.5 mm?, while the overall size of the packaged
amplifier is 10.0x16.0 mm?.
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Fig. 1. Schematic of the proposed power amplifier.
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Fig. 3. Probe test fixture and package test fixture.
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Fig. 4. Test and simulation results of MMIC power
amplifier.
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Table. 1. Thermal conductivity and coefficient of thermal
expansion based on materials.

Material Thermal conductivity CTE.
[W/m - K] [ppmVK]
AI203 15~30 6.7
CPCl141 150~250 8.5
Al6061 151~202 23
Silver 400~450 19
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Fig. 5. Test results of packaged power amplifier.
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Table. 2. Comparision of Ku-band power amplifier.

Ref [3] Ref [4] Ref[5] This work

Process [um] 0.15 0.25 0.15 0.15

Freq [GHz] | 13.0~15.0 | 15.5~17.5 | 13.0~15.5 | 13.5~16.5

Pout [dBm] | 45~46.1 46.1 46.5~47.0 | 47.2~47.8

Gp [dB] N/A 263 245~250121.6~224

PAE [%] |29.2~39.0 20.8 30.0~33.0 | 25.6~31.1

Type Bare die | Bare die | Package Package
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