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Over the past decades, the constant miniaturization of electronic components, and in
particular electronic memories, has enabled a steady improvement in their performance,
power consumption and storage density. However, a major drawback of this miniaturization is that current technologies are sensitive to radiation, and data corruption and/or
device failure may result from individual particle strikes (Single-Event Effects, SEE) or
long-term dose accumulation (Total Ionising Dose, TID) generating parasitic charge in
the memory component.
In recent years, a considerable effort from the semiconductor industry, has been dedicated to the development of new technologies to produce enduring, low-power, rad-hard
and non-volatile memories, all of which are critical qualities for space applications.
However, most technological improvements have focused on the storage elements,
while the control circuitry in these devices is still designed and fabricated with legacy
technologies, which are inherently vulnerable to radiation. Consequently, most of these
new technologies are not truly radiation-hard when their control circuitry is active.
This presentation aims at presenting the R2RAM project, which aims at filling this
technological gap by designing, manufacturing and characterizing a new type of
memory. The storage elements will be based on Resistive Random-Access Memory
technology (RRAM), whose operating principle is based on chemical redox reactions
and has proven to be immune to SEE and TID effects [1]. The memory control circuitry
will implement innovative designs and algorithms to ensure a reliable operation in a radiation environment [2].
R2RAM brings together the University of Jyvӓskylӓ (Finland), the Italian Universities
Nano-Electronics Team and RedCat Devices Srl (Italy), with IHP GmbH (Germany)
coordinating the project. Funding is provided by the European Union’s Horizon 2020
research and innovation programme.
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