N

N
N

HAL

open science

Parallel Amplifiers Technique for LNA Design

Masoumeh Sabzi, Mahmoud Kamarei, Tchanguiz Razban, Yann Mahé

» To cite this version:

Masoumeh Sabzi, Mahmoud Kamarei, Tchanguiz Razban, Yann Mahé.
nique for LNA Design. Fifth Sino-French Workshop on Information and Communication Technologies

(SIFWICT 2019), Jun 2019, Nantes, France. hal-02167087

HAL Id: hal-02167087
https://hal.science/hal-02167087
Submitted on 3 Jul 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Parallel Amplifiers Tech-


https://hal.science/hal-02167087
https://hal.archives-ouvertes.fr

6 s Parallel Amplifiers Technique for LNA Design

IETR

A new design method for low noise amplifier (LNA) based on using parallel amplifiers to improve the linearity and output power is proposed in this paper.
Noise parameters including minimum noise figure and optimum noise impedance and Rn (sensitivity coefficient) of this topology are calculated. The effect of parallel path to overall

noise figure(NF) and input matching is also considered. Electro magnetic (EM) simulation result for the designed 10-12 GHz LNA with the 0.1-um pseudomorphic GaAs HEMT
model is reported to support proposed theories.
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Abstract

Analysis

Noise model of two parallel paths of IDCS amplifiers is shown in Fig. 1. R % _
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Theoretical Low sensitivity
Parallel amplifier technique is calculations show causes this method
known for linearity enhanced this method can also to be considered as
behavior be practical for a wideband LNA
desensitized LNAs topology

Results

Two different LNA are designed with bandwidth of 2 GHz for input and output matching better that -10 dB and 8 dB gain with the 0.1-um pseudomorphic GaAs HEMT model.
First LNA is a single path amplifier and second one is a parallel amplifier with two similar paths.
Results shows that :

v’ S11 and S22 of parallel amplifier are better than single path LNA.
v’ It also represents that Rn of parallel amplifier is less than single path and contrary to what we expected it causes NF of this amplifier to be lower.

v’ Parallel LNA topology can improve NF because of a second order factor. Rn minimization causes amplifier to have less sensitivity to source impedance and decrease LNA's
dependency to input matching circuit.

v" The output power versus input power behavior of both amplifiers shows that p-1dB of parallel amplifier is 3-dB better than single path LNA.
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Fig2. Layout micrography of LNAs (a) Single stage LNA (b) Parallel LNA Fig3. S-parameter, Gain, Rn, NF and P1-dB Result of designed LNAs

Conclusions

 The parallel LNA exhibits the gain of 11 dB at 8 GHz with 3-dB gain bandwidth of 8-11.5 GHz, with input and output impedance matching better than -14 dB
* This topology can be considered as wideband topology with low sensitivity to source impedance and high P1-dB.
e Simulation results shows Nfmin almost remains the same.

 On contrary to what we expected of NF to increase due to input divider's loss it decreases because of reduction in amplifiers sensitivity to input impedance.
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