Nano Science, Technology and Industry Scoreboard

Chemists Create High-Quality Memory Devices Using Non-Toxic Liquid
Metals
2021-04-04
U of A scientists use gallium to build powerful memory devices for ﬂexible
printed electronics.

An international research team led by University of Alberta chemists has identiﬁed a new
method of creating high-quality memory devices, called memristors, for electronics using
inexpensive and non-toxic liquid metals.

At the heart of the revolutionary technology are gallium and its alloys. Gallium is a non-toxic
and lustrous metal that is better known for its use in soldering. But when paired with a silicon
chip, this simple combination of materials results in a powerful memory device capable of
stable, accurate information storage.

“It is remarkable that an inexpensive, non-toxic, liquid metal drop of gallium contacted with
silicon produces such a high-quality memory device,” said project lead Mahmoud Almadhoun,
a PhD candidate in the Faculty of Science. “We can now imagine printing gallium straight
onto ﬂexible substrates to make low-cost electronic memory devices at room temperature.”
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silicon produces such a high-quality memory device,” said project lead Mahmoud Almadhoun,
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Almadhoun noted that one factor that makes the discovery so signiﬁcant is how easy these
devices are to manufacture. Gallium-based liquid metals are ﬂexible and easy to manipulate
and then freeze into speciﬁc shapes—a much cheaper option than traditional silicon circuits,
which must be prepared in high-temperature, vacuum-equipped processing facilities.

“This is a rapidly growing area in the ﬁeld of ﬂexible hybrid electronics that looks to produce
functional electronics, such as radio frequency identiﬁcation tags to monitor goods, on any
substrate using very inexpensive methods,” he added.

“Mahmoud has spent three years of detailed mechanistic study to understand how these
simple devices work so well,” said Almadhoun’s supervisor Jillian Buriak, professor in
the Department of Chemistry and Canada Research Chair in Nanomaterials for Energy.

“What made it so challenging to study is that the on-and-oﬀ switching of these memory
elements takes place smack dab at the interface between the silicon and the gallium—that
interface is only 10 to 20 atoms thick. Literally thousands of experiments with slight
diﬀerences in conditions enabled Mahmoud to determine that the reversible formation of
tiny, nano-scale ﬁlaments of liquid metal is key to forming these memristor elements.”

Read the original article on University of Alberta.
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