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Simulation of Characteristics Analysis by Total Ionizing Dose

Effects in Partial Isolation Buried Channel Array Transistor
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Abstract

In this paper, the creation of an Electron-Hole Pair due to Total Ionizing Dose (TID) effects inside the oxide of
a Buried Channel Array Transistor (BCAT) device is induced, resulting in an increase in leakage current and
threshold due to an increase in hole trap charge at the oxide interface. By comparing and simulating changes in
voltage with the previously proposed Partial Isolation Buried Channel Array Transistor (Pi-BCAT) structure, the
characteristics in leakage current and threshold voltage changed regardless of the increased oxide area of the
Pi-BCAT device, compared to the asymmetrically doped BCAT structure. It shows superiority.
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Fig. 1. three-dimensional structure of the BCAT model
(a), cross—sectional view (c), and three—dimensional
structure (b) and cross—sectional view of the
Pi-BCAT model (d).
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Table 1. Simulation Parameters.
H 1. AIZ201M m2t0|E

Trap Parameter Value
Acceptor like trap Peak ) le-13cm-2
(Silicon/OxideAsSemiconduc Concentration
tor interface) Spatial shape Gaussian
Randomize 100
Radiation Parameter Value
Dose Orad ~ 1000Krad
Dose T Sigma 0.1
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Fig. 2. BCAT model (a) and Pi-BCAT model (b) TID Off

state ldVg (Vds=1V, Vg=-1V-2V) current graph.
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Fig. 3. Change of leakage current by TID of BCAT and
Pi-BCAT (Vds=1V, Vgs=-0.2V).
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Fig. 4. Comparison of TID Radiation Impact Leakage
Currents by Trap Position in Pi-BCAT Model.
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Fig. 5. Changes in DIBL in Pi-BCAT model (a) and
BCAT (b).
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