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[F) {01 50, M4 Z0RN R 7S MR RE R IEAH oG, T
1 25 % AR 9%, 7E VaronenZE O 7T FR $R 31 £ F8
(W HOR T-4) By B 7 IE R 2 i AR T BE S Y
T AN XS R (AR 5 A 5 B0 AR A AN AR E 1 A [
PR W, PRIGAE S B v v i — AR A A 4 204 R
TAR A

FEBCVE, BB1E IEAE R4 x 55 um UK EE,
TEORUE M 58 58/ HCR KM 2 AL 2K 1)
W 7S R B TS 34K 1 B 248 A AR R T TBUR AR 1
W R PERE, (EM9E A e A IR 75 5 R S A B 25
(A8 A FIARE, DA IG5 200t A A AR B L S V
T W A L PR Vg BA S 48 50 [ A 1 L 1, K
e R IR HE 25 (Gain) Al /N 75 R 20 (NFmin ) F Al
B AR &, WKL R R L WKL BUE
BE & B 55 2K, RIREIE(F) 564 T, R 3 38
BN b s, (2322 AR B2 /N 170.3 dB, T
/NIE S R BN AE25 umAN35 o R S5 K 1) A0 3o fi
/N, AR RS R VUL AN DL RC S R R i, 2B 24k
82 x 25 pm, 1M JERHHER2 x 35 pm.

Fz1 BIFES40 GHzMHE. 1EA (NFmin) F1iE 2 (Gain) SRR BIR(REBBE: V= 01V, Va=1V)
Table 1 Experimental data of transistor gate length, noise (NFmin) and gain (Gain) at 5-40 GHz (bias

voltage: V; = -0.1V, Vg =1V)

n X [/pum f/GHz 5 10 15 20 25 30 35 40
5% 15 Gain/dB 236 200 189 176 16.7 159 152 14.6
NFmin/dB 0.11 0.22 0.32 043 054 064 0.75 0.85

5 % 95 Gain/dB 243 213 196 183 174 166 159 153
NFmin/dB 0.10 0.20 0.29 0.39 049 059 0.68 0.78

5y 35 Gain/dB 24.7 217 199 187 17.7 169 163 15.7
NFmin/dB 0.10 0.20 0.30 0.39 049 0.60 0.69 0.78

Gain/dB 249 219 201 189 179 171 164 159

X NFmin/dB 0.10 0.21 0.31 041 051 061 0.72 0.82
5y 55 Gain/dB 25.0 220 203 190 181 173 16.6 16.0
NFmin/dB 0.11 0.22 0.33 044 054 065 0.76 0.86
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Fig.1 Three types of bias circuits for FETs (Field Effect Transistors), (a) basic common source bias, (b) self-contained bias, (c)

partial voltage bias.
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Schematic diagram of 4-40 GHz ultra-wideband low noise amplifier (LNA)
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Fig.3 Comparison curve of the first stage gain and the

second, third, fourth stage gain and multistage total gain
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Fig.4 4-40 GHz ultra-wideband low noise amplifier layout
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Table 2 Input and output microstrip line parameters at 20 GHz (width W, length L, height H)

Port  Subtract e  tanA W /um L/um H/mm VAYAY)
IN RT5880 2.2 0.0012 850/1750 2300/500  0.254  45.9/27.3
OUT RT5830 2.2 0.0012 850 3000 0.254 45.9
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Table 3 Comparison of main simulation parameters of low noise amplifiers between this article and

other literature

Ref. Process f/GHz Gru/dB Noise temperture/K  Power/mW
[13] 70 nm GaAs 8-50 32+3.0 164 64.7
[14] 70 nm GaAs 10-40 26+2.1 110 730
[15] 70 nm GaAs 26-40 294+1.0 129 -
[16] 100 nm GaAs  25-34 244+1.5 201 17.3
[17] 100 nm InP 26-40 21+0.9 119 48
This work 70 nm GaAs 4-40 40+2.5 95 130.5
4 g £ % X mk
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AsstracT The ultra-wideband receivers face many technical challenges, and one of the key technical
difficulties is the ultra-wideband low-noise amplifier (LNA). Using a gallium arsenide material-based 70 nm
gate length metamorphic high electron mobility transistor, and dual-supply bias 4-stage amplifier circuit
structure, a 4-40 GHz ultra-wideband low-noise monolithic microwave integrated amplifier is designed,
which completely covers 5 bands of C, X, Ku, K and Ka. The design simulation results show that the
amplifier gain is (40 £ 2.5) dB. The average noise temperature at room temperature is 95 K, the noise
temperature of 4-12.5 GHz is lower than 83 K in the whole frequency band, and the DC (direct current)
power consumption is 130.5 mW. The input reflection coefficient in the entire frequency band is typically
—10 dB, and the output reflection coefficient is typically —15 dB, stable in the whole frequency range, no
self-excited oscillation phenomenon. The device can be used in the ultra-wideband receivers and large-scale
multi-beam receivers, which improve the observation efficiency of radio telescopes effectively.
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