Al-AlLO~Si (NEY) 2| MAS 1850
=SE RO 2|t Carrier ;T AL ESHO

A Study on Carrier Injlction and Trapping by the High Field
for MAS (Al-Al:O;-Si(n)) Structare

FOR e kbod

(Young-Hi Lee - Sung-Hee Park)

Abstrect

The present study was carried out to investigate the mechanism which contral the voltage in-
stability and the breakdown of CVD Al O, on Si substrates. Our sample were metal-Al,O,-Si Ca-
pacitors with both Al and Au field plates. Electron injection and trapping, with resultant positi-
ve flatband voltage shift, occur at fields as low as 1~2[MV/cm]. We developed an approximate
method for computing the location of the centroid of the trapped electrans. Our results indicate
that the electrons are trapped near the injecting interface, at least for fields less than about 5
[MV,cm]. Because of continued charging, a true steady state is probably never reached,and the
only unique 1 — V curve is the one obtained initially, when the traps are empty. We measured
this T -V curve for both polarities of applied voltage, using a fresh sample for each point. The
observed current densities are much larger than those obtained in thermally grawn SiO,.
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Fig. 1. Two arbitrary oxide charge distributions
(a). Trapped charge resulting from inject-
ion of electrons from the field plate (fie-
Id plate negative), (b) Trapped charge r-
esulting from injection of electrons from

the substrate (field plate positive)
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