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Abstract: In this paper, we investigated the device performance on fluorine implantation, hot carrier

reliability and RTS (random telegraph signal) noise characteristics of NMOSFETSs. The capacitance of the
fluorine implanted NMOSFET decreased due to the increase of the gate oxide thickness. RTS noise
characteristics of the fluorine implated NMOSFET was improved approximately by 46% due to the

decrease of trap density at Si/SiO: interface. The improved gate oxide quality also results in the longer

hot carrier life time.
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Fig. 1. Apparatus configuration to measure low frequency

noise.
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Fig. 2. High-frequency capacitance versus voltage curve with
and without fluorine implantation.
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Fig. 3. Drain current versus gate voltage characteristics with

and without fluorine implantation.
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Fig. 4. Variation of drain current as a function of time (typical
RTS noise signal).
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Fig. 5. Percent decrease of the relative variation of drain

current (Alp/Ip) by fluorine implantation.
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Fig. 6. Amplitude distribution of the drain current due to RTS
noise in Weibull plot.
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Fig. 7. Hot carrier characteristics with and without fluorine
implantation.
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