
 

Multi-band LNA for the SKA 

 

Abstract 

The frequency bandwidth allocated to the SKA spans from 70 MHz to 25 GHz. This 

bandwidth is divided in three bands that are derived from the SKA Science drivers and which 

are  mapped to a receptor type (e.g. phase arrays for the low-band from 70 MHz to 450 MHz) 

and to a receiver type. Highly sensitive low noise amplifiers (LNAs) are required for the SKA 

and, owing to its large bandwidth, LNAs are optimized for each receptor and receiver type. It 

is then desirable to investigate and to design an integrated multi-band LNA for the SKA. The 

noise figure in each band is expected to be close to the minimum achievable and the relevant 

semiconductor process (CMOS or SiGe HBT) is expected to be used. The concept will be 

verified by simulation and fabrication.  

 

Introduction 

The noise figure (NF) of a low noise amplifier (LNA), which is the first element of a 

receiver, determines its signal-to-noise ratio and its sensitivity. For applications in radio 

astronomy, such as the Square Kilometre Array (SKA), LNAs are required to be highly 

sensitive. Such performance has been achieved by using GaAs and InP based active devices. 

At cryogenic temperatures, NFs that are better than 0.1 dB are often achieved by InP devices. 

However, GaAs and InP based LNAs with cryogenic cooling are not cost effective for a very 

large number of receivers, which is the case of the SKA. In addition, several types of 

receivers are required, depending on the SKA frequency band and receptor type. It is 

anticipated that, to achieve with a single receiver a NF that is close to the minimum possible 

one in the whole frequency bandwidth of the SKA (70 MHz to 25 GHz), a multi-band LNA 

should be used. It is then desired to investigate the design of a highly sensitive integrated 

multi-band LNA at room temperature based on cost effective semiconductor processes for the 

SKA. 

 

Project description 

This project is a PhD research assignment on the topic “Multi-band LNA for the SKA”. The 

research will entail a literature study leading to the selection of an adequate semiconductor 

process and to the development of a theoretical model of the LNA. The model will allow 

evaluating relevant architectures and determining their performances by simulation. IC 

design tools such as tools from Cadence Design Systems, and modelling tools such 

MATLAB™ are expected to be used. The model is expected to be validated by fabrication 

and performance measurements of a prototype. 

 

Outcome of the project 

The results of this research will be published in a report and in the PhD Thesis that will be 

accessible via the university’s theses and dissertation access system. The report and the thesis 

will be made available to the funding organization. Both the report and the thesis will 

acknowledge the organization and its research grant. 

 


