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Abstract

This paper presents the design and implementation of a Ku-band GaN FEM MMIC for AESA radar applications. Using a 0.15 pm
GaN-on-SiC process, a Ku-band FEM MMIC integrating a power amplifier, a low-noise amplifier, and a switch into a single chip was
designed. The FEM MMIC, implemented in a 6.0x6.0 mm® QFN package, achieves a minimum transmit gain of 17.97 dB, an output
power exceeding 36.21 dBm, and a maximum power-added efficiency of 30.36 % in transmit mode over the 14~18 GHz frequency
range, while demonstrating a receive gain of 24.80~31.29 dB and a noise figure of 2.76~3.49 dB in receive mode. The chip size
of the proposed FEM MMIC is 4.0x3.0 mm? and the final package size is 6.0x6.0 mm?
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Fig. 1. Schematic of Ku band power amplifier.
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Fig. 2. Schematic of Ku band low noise amplifier.

O3 3. Ku 19 SPDT £~97 2=
Fig. 3. Schematic of Ku band SPDT switch.
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Fig. 4. Fabricated Ku-band FEM MMIC and test fixture.
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Fig. 5. Small signal measurement results of FEM MMIC
in transmit mode.
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Fig. 6. Large signal measurement results of FEM MMIC
in transmit mode.
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Fig. 7. Small signal measurement results of FEM MMIC
in receive mode.
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Fig. 8. Noise figure measurement results of FEM MMIC
in receive mode.
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Fig. 9. Isolation measurement results of FEM MMIC.
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Table. 1. Performance comparison with previously reported
Ku Band FEM MMICs.

Typ. Ref [3] Ref [4] Ref [5] | This work
Freq. (GHz) | 13~16 | 15~18 |85~105| 14~18
Tx gain (dB) | 23 20 26 195

Tx pout (dBm)| 39.5 314 41 36.7
Tx PAE (%) | 33 30 ) 253
Rx gain (dB) | 25 23 21 27.23
Rx NF (dB) | 28 3.5 24 311

Type (20D:I‘fm2) TRKG | I:Enz) 6x6 PKG
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