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TCAD Simulation analysisofivertical parasitic effect
induced by pulsed y- ray in NMOS from 180nm to 40nm
technology nodes’

Li Jun-Lir®/Vi.Rui-Bin? Ding Li-Li® Chen Wei® Liu Yan?

1) (State Key Laboratofy.of Intense Pulsed Radiation Simulation and Effect, Northwest Institute of Nuclear
Technology, Xi’ an 710024, China)
Abstract
As the basic structure of large scale digital circuits, parasitic effect
inside metal oxide field effect transistor has long been considered as an
important factor affecting the disturbance, upset and latchup of integrated

circuits in pulsed y-ray radiation environment. To investigate the turn-on
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mechanism of vertical parasitic effect in NMOSFET induced by pulsed
y-ray radiation, 40nm, 90nm and 180nm NMOSFET device models were
constructed by TCAD and the normal electrical characteristics were
calibrated. The trend ofvertical parasitic triode current gain, the turn-on
conditions of vertical parasitic triodeand their influence on working state
of NMOSFET were obtained. The simulation results show that 1) The
disturbance of well potential inside NMOSFET induced bypulsed.y-ray
radiation is the main reason for turn-on of vertical parasitic triode. 2)
When vertical parasitic triode is turn-on, large secondary photocurrent
will be generated inside NMOSFET which will affectthe working state of
the transistor. 3) The current gain of vertical parasitic triode in NMOSFET
decreases with the reduction of technolegy /mode. The results provide a
theoretical basis for the study of the transient ionizing radiation effect of
electronic devices.

Keywords: transient ionizing\ radiation effect, parasitic effect, rise of well
potential, secondary photocurrent
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