
In the modern world, the
development of progress and
technology is no longer possible
without the use of various types of
computer systems, both for purely
scientific purposes and for solving
applied problems.

Computing power is constantly
increasing, this is due to the
emergence of multiprocessor
systems, as well as SOC (system
on chip) when all nodes, for
example, a laptop, are implemented
in the case of one microcircuit.

In general, any computer
components based on
semiconductors heat up in one way
or another during operation. At the
same time, technologies are
developing,
power/frequency/speed are
increasing, and therefore heat
generation is also increasing. For
example, for DDR4 RAM, the
average operating temperatures
were 40-50 °C, while for the new
generation DDR5 it is already 55-65
°C. These factors lead to increased
heat generation during operation
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Therefore, the following areas of 
fault tolerance enhancement can 
be highlighted:

• Changing the preliminary testing 
protocol for soldering materials 
in order to adapt them to modern 
operating temperature 
conditions.

• Selecting appropriate fluxes and 
soldering pastes in order to 
minimize residues (which are the 
cause of unstable operation or 
complete failure of the device) 
after completion of the soldering 
cycle

• Selecting new innovative 
materials for use in cooling 
systems in order to reduce 
maximum operating 
temperatures and, as a result, 
increase fault tolerance and 
extend the service life of 
products

One of the factors complicating the
removal of excess heat from
operating circuits are new design
trends (using the same laptops as
an example, ultra-thin design is now
typical for most products).

All this, when packing more and
more power into a smaller volume
of products, leads to an increase in
heat load and complication of
ventilation.

Artificial ventilation and cooling are
no longer able to reduce
temperatures to the level that was
5-10 years ago.

Therefore, increasing the operating
temperature requires new studies
on how soldering materials will
behave in such conditions.

Namely, the remains of no-clean
soldering flux, which manufacturers
use in almost 95 percent of cases
for soldering BGA chip packages,
and such leading global
manufacturers as, for example,
Intel AMD for mobile platforms use
it in 100 percent of cases.

In connection with the above, we
can highlight another aspect -
Environmental.

Since we can extend the period of
trouble-free operation of products,
we accordingly have the
opportunity to reduce the amount
of electronic waste on the planet,
which has recently become a new
stage in the fight for environmental
cleanliness on our planet.
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