THINK STUDENT

Scientific beauty of diamonds

LAPTOPS AND MOBILES arc
smaller, thinner, and more powerful than
ever. The drawback is heat, since comput-
ing power comes hand in hand with tem-
perature. Macs have been known to melt
down, catch fire and fry eggs — PCs can be
even more entertaining. David Grech (su-
pervised by Prof. Emmanuel Sinagra and
Dr Ing. Stephen Abela) has now produced
diamond-metal matrix composites that
can remove waste heat efficiently.
Diamonds are not only beautiful but
have some remarkable properties. They are
very hard, can withstand extreme condi-
tions, and even transfer heat energy faster
than any metals. This ability makes dia-
monds ideal as heat sinks and spreaders.
The gems are inflexible making them dif-
ficult to mould into the complex shapes de-
manded by the microelectronics industry.
By linking diamonds with other materi-
als, new architectures can be constructed.
Grech squashed synthetic diamond and
silver powders together at the metal’s melt-
ing point. The resulting composite materi-
al expanded very slowly when heated. The
material could dissipate heat effectively,
and was cheaper and simpler to produce

than current methods — a step closer to
use on microchips.

Grech’s current research is focused on
obtaining novel types of interfaces be-
tween the diamond powders and the metal
matrix. The new materials can improve the
performance of heat sinks. New produc-
tion techniques could help make these
materials. By depositing a very thin layer of
nickel (200 nanometres thick) on diamond
powders using a chemical reaction, the
gems would form chemical bonds with the
layer while the metal matrix would form
metallic bonds. The material would trans-
fer heat quickly and expand very slowly on
heating. A heat sink made out of this ma-
terial would give us a cooler microproces-
sor and powerful electronics that does not
spontancously catch fire — good news for

tech lovers. @
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Main image: Diamond particle without an
interface taken by Scanning Electron Microscopy
Above: Diamond particle with metal matrix taken
by Scanning Electron Microscopy



