JOURNAL OF SOUTHERN COMMUNICATION ENGINEERING
ISLAMIC AZAD UNIVERSITY BUSHEHR BRANCH

E-ISSN: 2980-9231

https://jce.bushehr.iau.ir

https://doi.org/10.30495/jce.2023.1981190.1194

Vol. 12/ No. 48/Summer 2023

Research Article

Designing a Low Power Low Noise Amplifier for Global Positioning
System (GPS) Standard Based on Simulation and Mathematical

Relationships

Mozhgan Javahernia, Assistant Professor **

1Shabestar branch, Islamic Azad University,
Shabestar, Iran
javahernia_math@yahoo.com

2Department of Electrical Engineering, Sofian
Branch, Islamic Azad University, Sofian, Iran
s_javaher@yahoo.com

Correspondence

Mozhgan Javahernia, Assistant  Professor,
Shabestar branch, Islamic Azad University,
Shabestar, Iran

javahernia_math@yahoo.com

Received: 26 February 2023
Revised: 15 April 2023
Accepted: 8 May 2023

| Sahel Javahernia, Assistant Professor 2

Abstract

Today, one of the most important issues in mobile communication systems
is having a long battery life. Therefore, the problem of power consumption
appears as one of the challenges in the field of designing high frequency
circuits. In a high-frequency receiver, due to the placement of the low-noise
amplifier in the first stage of the receiver, this amplifier is very important to
determine the linearity and noise in the entire receiver. In this paper, a low
noise amplifier has been designed for the GPS standard. Compared to
previous works, the noise of the amplifier has been reduced somehow, and
its power consumption has reached its minimum value. The working method
is that in common source amplifiers, their source base is connected with an
inductor, which results in improving circuit noise. But the used inductor
occupies the surface of the chip. Therefore, in this article, the existence of
the inductor in wire-bond is used, and the noise of the amplifier is reduced,
and the occupied area of the chip is not increased. Gain, NF, input
impedance of the proposed amplifier have been calculated in the best case
and the worst case in the corners of FF and SS, and it can be seen that in this
article, compared to the previous works, very favorable results have been

obtained.

Keywords: Low Noise Amplifier, Wire-Bond Inductor, Capacitive-Resistor

Feedback, Source Degeneration, Common Source.

Highlights

e  Designing Design of a low noise amplifier for GPS standard.
e The use of inductors in wire-band to reduce noise and occupied area of the chip.
e Obtaining very favorable results in terms of gain, noise level, linearity and input impedance.
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Figure 16. common source degenerate source, capacitor mode added to the gate-source terminal and inductor in the gate
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Figure 17. Proposed amplifier



Liyplax Jolu-Lo ale> (850 /i g g 05 0aisS Cogti Su b AN

P9 S oS S e 335 sla el Sl ) Jyuo
Table 1. Detailed parameters of low noise amplifier circuit

M1 & Mz  Y-xAUM/VA-nm Rf f10 KQ
Ms fUM/\A-nm Ct VA pF
Co V/IA pF Rbb Y. KQ
Cwm Y pF Cob VIA pF
Le ANH Lo Vv nH
Rb Y- KQ CL M- nF

P9 S 0dS ol e 3l oadgilwdnd bl Y Joas
Table 2. Simulated results of low noise amplifier circuit

Corner ss (circuit) tt (circuit) ff (circuit)
Supply Viso V VAV YV
Temperature A-° Yve .0
Ibias Y HA YOHA VOMA
Power £ IAMW YAMW vfomwW
Gain v#i0dB v-/0dB v-/AdB
N.F y/6dB V/issdB Vv/fvdB
S11 -adB -\vdB -\vvdB
Cwm v pF \ pF \ pF
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Figure 18. Amplifier gain designed in the corners of tt, ss, ff
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Figure 19. NF of the designed amplifier in the corners tt, ss, ff
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Table 3. Comparison of different circuits performed using noise removal technique
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