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Fig.1 Minimum noise coefficient NF,,;,, and maximum gain G,.x for different sizes of the pHEMT transistors used in this work.

Panels (a) and (b) are the variation of NF,;,

and Gmax with ny when Wy =25 pm respectively; Panels (c) and (d) are the

variation of NF i, and Gpax with Wi when ng =4 respectively.
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Fig.3 NFpnin and Guax of pHEMT with different bias voltages. Panels (a) and (b) are the variation of NF,,;, and Gupax with
Vas when Vgg=—0.6 V; Panels (c) and (d) are the variation of NF,,;, and Guax with Vs when Vo =2 V.
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Table 1 Comparison of main parameters of LNA in this paper with other works

Ref. Technology Ba;lg;i:th Noise/;“emp. (/}jg 51/1(1222 Pac/mW C}/lirinslize
[6] 0.15 pm pHEMT 3.7-10.5 110-170 1042 <-10/<-8 45 1.5x1
[7] 0.25 ym pHEMT 6-10 110-120 17+2 <-=7/<-10 40 1.5x1
8] 0.25 pum pHEMT 4-6 > 120 13+1 <-7/<-10 - 0.495
[10] 0.15 ym pHEMT 2.8-5.2 65-85 29+1.5 <-8/<-10 51.8 2x1
This Work 100 nm pHEMT 4-8 50-67 31£1.5 <-10/<-10 51.6 2.1x1.1
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C Band Broadband LNA MMIC in 100 nm GaAs pHEMT

TIAN Hong-liang® HE Mei-lin?> LIU Hai-wen'

(1 School of Information and Communication Engineering, Xi’an Jiaotong University, Xi’an 710049)
(2 Hebei Xiong’an Taizin Electronic Technology Co. LTD, Shijiazhuang 050051)

ABstrAacT As the key component of radio astronomy receiver system, the noise and gain performance of
Low Noise Amplifier (LNA) have important influence on the sensitivity of receiver system. In this paper,
a broadband LNA which can cover the C-band (4-8 GHz) is developed by using the 100 nm gallium
arsenide (GaAs) pseudomorphic High Electron Mobility Transistor (pHEMT) technology. The amplifier
adopts three-stage common source cascade amplifier topology and dual power supply structure. Measured
results show that the average noise temperature of the amplifier is 60 K in the frequency range of 4-8 GHz
with the lowest noise temperature of 50 K being achieved at 5 GHz. The gain is (314+1.5) dB in the whole
bandwidth and the input and output return loss is better than 10 dB. The chip area is 2.1x1.1 mm?. This
designed LNA can be used in the C-band radio astronomy receiver and satellite communication system.

Key words instrumentation, telescopes, techniques: radio astronomy, techniques: low noise amplifier

(LNA)
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