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ICT Device Impacts and Development Trends on Cosmic Radiation Environment
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ABSTRACT

Cosmic radiation environments having extremely high-energy particles and photons cause severe malfunctions
of electrical components in space and terrestrial regions. In this study, we revisit basic knowledge on radiation
effects in ICT electrical devices, such as single event effect, total ionizing dose, and displacement damage. To
avoid such soft errors and system failures, we introduce essential technical approaches from the perspectives
of materials, layouts, circuits, and systems, including current research trends. By considering several techniques

and Space EEE part standards, we suggest possible directions that can invoke New Space Era technology.
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CMOS Complementary Metal Oxide
Semiconductor

COTS Commercial off the Shelf

DCC Differential Charge Correction

DD Displacement Damage

DICE Dual Interlocked Cell

EDAC Error Detection And Correction

EEE Electrical Electronic and
Electromechanical

ELT Enclosed Layout Transistor

FinFET Fin Field Effect Transistor

ICT Information Communication
Technology

NSER Neutron Soft Error Rate

SEE Single Event Effect

SEL Single Event Latch-Up

SEU Single Event Upset

SOI Silicon On Insulator

SOS Silicon On Sapphire

STI Shallow Trench Isolation

TID Total Ionizing Dose

TMR Tripple Moduler Redundancy
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