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X-Band GaN Front-End MMIC for Radar Applications
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Abstract

In this study, we designed and manufactured an X-band front-end MMIC with a power amplifier, low-noise amplifier, and switch

integrated into one chip using a 0.15 m GaN HEMT process. The front-end MMIC (chip size: 4.5<2 mm®) showed receiver

characteristics with a gain of 21 dB and a noise figure of 2.1~2.4 dB noise figure, along with transmitter characteristics a gain of
26 dB, an output power of 41 dBm, and a power added efficiency (PAE) of 42 % in the frequency range of 8.5~10.5 GHz. This

front-end MMIC can be applied to AESA radars or ultra-small SAR satellites.
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Fig. 1. Schematic diagram of X-band GaN 2-stage power
amplifier.
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Fig. 2. Schematic diagram of X-band GaN 2-stage low no-
ise amplifier.
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Fig. 3. Schematic diagram of GaN X-band SPDT switch:
series-shunt-shunt configuration.
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Fig. 4. Photograph of fabricated X-band GaN front-end
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Fig. 5. Measured S-parameters of X-band GaN front-end
MMIC receiver.
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Fig. 6. Measured noise figure of X-band GaN front-end
MMIC receiver.

1=} [e] 2=
AR JeAF

20
= 10
Z
20
£
& -10
13
o
@ 20
gy | === 521,5im ——521,mea /
----- 811.5sim ——S11,mea ‘Ar:
----- 822 sim ——S22.mea T
-40
T 8 g 10 1 12

Frequency (GHz)
8 7. X-thY GaN front-end MMIC $41%
S EEE!
Fig. 7. Measured S-parameters of X-band GaN front-end
MMIC transmitter.
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Table 1. Performance comparison with previously reported X-band GaN front-end MMICs.

Yot X-thY GaN Front-End MMIC

Ref Frequency Rx Gain Rx NF Tx Gain Tx Pout Tx PAE Chip size
(GHz) (dB) (dB) (dB) (dBm) (%) (mm’)

[1] 9~12 11~19 32~44 24 38 26 3.6x3.3

[2] 8.6~11.2 15~16 25~3.0 22.5~25 39 25 3.0x3.0

[3] 7.7~122 13.5~14.5 2.8~32 34~36 422 22.5~29 4.8x2.7

4 85~115 24.5 2.5 37 42 34 6.0x5.0
This work 8.5~10.5 21 2.1~24 26 41 42 4.5x2.0
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Fig. 8. Measured output power and PAE of X-band GaN
front-end MMIC transmitter.
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