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A Study on Implementation of Transient Radiation Effects on Electronics(TREE)
Assessment System
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ABSTRACT

In this paper, we performed a study of damage assessment model development to analyze the initial nuclear pulse radiation damage to
semiconductor devices for military weapon systems. At first we modeled(M) the nuclear pulse radiation and diode device, and simulated(S)
the output characteristics of the device to the input, Then the manufactured diodes which had the same characteristics with the modeled one
were irradiated to the similar pulsed type radiation and their output signals were measured simultaneously. Error between the M & S results
and the measured values of the analysis was 22.9%. Through the error value we could confirm that the damage assessment model simulated
the TREE effects with a quite accuracy.
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Fig. 1 The 3D Modeling for the PIN Diode
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Table. 1 Input parameters of the simulation for
transient gamma ray

Parameters Values
Index of refractivity 1
(silicon, real)
Index of refractivity 8 x 10
(silicon, imaginary)
Wave length 1% 10%m
Input angle 90°
Gamma photon energy 1.24 MeV
Absorption coeffcient 0.1/cm
Minimum power 8.868 x 10°W/cn’
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Fig. 2 The simulation of the pulse radiation input
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Fig. 3 The photo current output of the PIN diode
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Table. 2 Conditions for the PIN Diode fabrication

Wafer & 2 A4 W3k n-type (111)
77 (gem) 1.0
[ 5t
(Wafer B] A& Q - cm) 3,000
Dopant 16
(Front side : B) 2x10
Dopant 16
(Back side : Ph) 2x10
A2 () 1.0x1.0
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Fig. 6 The result of the PIN diode for the pulse
radiation test
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