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A Study on Behavior Analysis and Reduction of Random Telegraph Noise
of MOS Transistors with Various Structures and Operation Conditions

Ryo AKIMOTO
Supervisor: Rihito KURODA

Random telegraph noise (RTN) is one of the low frequency noises in Metal-Oxide-Semiconductor Field-Effect-
Transistors (MOSFETS), and which is a crucial phenomenon in integrated circuits. It is difficult to remove RTN by
the conventional techniques. It is necessary to evaluate a large number of transistors by a highly accurate measurement
system. This thesis aims to analyze the behavior of RTN in various operation conditions and structures of MOSFETs,
and to propose operation conditions and structures for reduction of RTN. Transistors with various structures were
measured and the Vps dependencies of each parameter were summarized and discussed. It was clarified that the trap
position of each cell can be estimated by the Vps dependencies of RTN. Furthermore, the impact of STI edges was
experimentally observed. FInFET and Gate-all-around transistors without STI are expected to reduce RTN.
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