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0.6-18.0 GHz Ultra-wideband Low Noise Amplifier MMIC

HAO Xiang' WANG Weibo'* YAN Junda® YUAN Wei' HAN Fangbin' TAO Hongqi'”’
(" Nanjing Electronic Devices Institute, Nanjing, 210016, CHN)
(* National Key Laboratory of Solid-state Microwave Devices and Circuits, Nanjing, 210016, CHN)

Abstract: A 0.6-18.0 GHz low noise amplifier (LNA) monolithic microwave integrated circuit
(MMIC) was designed and fabricated based on 0.15 um GaAs E-pHEMT process. The amplifier
used a single-stage common source common gate structure and achieved broadband matching design
through negative feedback. At the same time, a ground capacitor was added to the gate of the common
gate transistor and peak inductors were added to the drains of both of the common source transistor
and the common gate transistor, to improve high-frequency gain, expand bandwidth, and improve
noise factor. The on-wafer test results at room temperature show that under a 3.3 V single power sup-
ply, the typical noise figure of this LNA in the 0.6-18.0 GHz frequency band is 1.5 dB, the small sig-
nal gain is about 15 dB, the gain flatness is less than 0.9 dB, and the typical values of the input and
output voltage standing wave ratios are 1.7 and 1.8, respectively. The typical value of the output pow-
er at 1 dB compression point is 14 dBm, the power consumption is 72.6 mW, and the chip area is
1.5 mmX1.2 mm.
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Tab.1 Comparison of circuit performance between this study and other literatures
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Ref. Tech. //GHz NF/dB(typ.) S,,/dB .

(typ.) sumption/mW /(mm X mm)

[1] 90 nm GaAs pHEMT 2.0-18.0 1.4 26.5 14.0 500.0 2.00X1.00
(2] 0.15 pm GaAs pHEMT 6.0-18.0 1.4 25.0 11.0 135.0 2.10X1.35
(4] 0.15pm GaAs pHEMT 2.0-20.0 2.0 15.3 10.5 240.0 3.10X1.50
(5] 0.15 pm GaAs pHEMT 0.1-18.0 2.5 18.0 12.0 300.0 2.40X1.00
(6] 0.15 pm GaAs pHEMT 0.5-18.0 2.5 18.0 18.0 — 2.60X1.40
This work  0.15 pm GaAs pHEMT 0.6-18.0 1.5 15.0 14.0 72.6 1.50<1.20
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