
 

Cooled integrated circuit amplifies with
lowest noise so far
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A fundamental property for the first microwave amplifier in the radio receiver is
its noise figure. This is normally given in decibel (dB). A typical noise figure for
low-noise amplifiers in mobile communication systems is tenths of a decibel.
Credit: Chalmers University of Technology

Researchers at Chalmers University of Technology, Sweden, have
demonstrated an integrated amplifier with the lowest noise performance
so far. The amplifier offers new possibilities for detecting the faintest
electromagnetic radiation, for example from distant galaxies.

Last year, Chalmers reported a world record for a low-noise amplifier in
the prestigious journal Electron Device Letters. The amplifier exhibited
a minimum noise figure of 0.018 dB across a bandwidth of 4-8 GHz.
However, since the low-noise amplifier was designed in a hybrid
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solution, scaling up to larger quantities turned out to be very difficult.

Chalmers has now in collaboration with a company called Low-Noise
Factory published an article on an integrated ultra-low-noise amplifier.
The scientists have developed a unique indium phosphide-based process
for what is known as high electron mobility transistors (HEMT).
Transistors and other semiconductor components have been fabricated
on a monolithic chip on an indium phosphide wafer. All parts of the
design such as semiconductor layers, components, process and circuit
design have been optimised for the lowest noise performance.

As a result, an integrated 2.0 x 0.75 mm amplifier with an ultra-low-
noise figure of 0.045 dB was demonstrated. The amplifier had a very
large bandwidth of 0.5-13 GHz and a high gain exceeding 38 dB across
the frequency band. In order to show such extreme performance, the
amplifier was cooled to minus 260 degrees of Celsius.

"The combination of high gain, large bandwidth and ultra-low-noise
figure makes this circuit very attractive for large multipixel arrays
containing thousands of antennas," says Jan Grahn, research group leader
at Chalmers.

"The integrated ultra-low-noise process enables the fabrication of
thousands of amplifiers with identical performance. One potential future
application is in the world's largest radio telescope SKA (Square
Kilometer Array) that is being planned, an international project where
the Onsala Space Observatory at Chalmers is one of the acting members.
In huge applications such as the SKA, even a small noise-figure
reduction in the first low-noise amplifier in the receiver chain may
potentially bring about major savings in the final system design."

  More information: IEEE transactions on microwave theory and
techniques, 61 ( 2 ) s. 871-877 ieeexplore.ieee.org/stamp/stam …
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https://phys.org/tags/indium+phosphide/
https://phys.org/tags/electron+mobility/
https://phys.org/tags/semiconductor+components/
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6403592


 

tp=&arnumber=6403592

Provided by Chalmers University of Technology

Citation: Cooled integrated circuit amplifies with lowest noise so far (2013, March 23) retrieved
25 April 2024 from https://phys.org/news/2013-03-cooled-circuit-amplifies-lowest-noise.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6403592
https://phys.org/news/2013-03-cooled-circuit-amplifies-lowest-noise.html
http://www.tcpdf.org

