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Abstract — Capacitors with different lower electrodes were fabricated, and the lower electrodes
were made of in-situ P-doped amorphous silicon film chemically deposited using a gas mixture
of Si,H«-PH; and of poly-Si film deposited using SiH, decomposition and doped with As” ion
implantation. Thin dielectric layer was a O-N-O structure which is composed of natural oxide,
CVD silicon nitride and the oxide formed on the silicon nitride, sequentially. Several electrical
characteristics of the capacitors were investigated, The electrical characteristics include capacitance,
leakage current, dielectric breakdown field and TDDB. Among these, there was no difference in
the capacitance, leakage current and dielectric breakdown between the two capacitors. However,
TDDB under negative bias showed great difference. The TDDB of in-sifu P-doped amorphous
Si capacitor was superior to that of As' ion-implanted poly-Si capacitor. This seems to be caused
by the integrity of silicon films used as lower electrodes on which oxide is grown naturally. The
degree of imperfection in the natural oxide depends on the density of grain boundary reaching
the surface and the surface roughness of silicon films. The integrity of oxide grown on the in-sifu
P-doped amorphous silicon seems to be better than that on the As’' jon-implanted poly-Si. As
for shallow junction, the application of the /n-situ P-doped amorphous silicon to the lower electrode
would not lead to a deep junction although phosphorus is used as a dopant. It is prospected that
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in-situ P-doped amorphous silicon film deposited using a Si,Hs-PH; gas mixture will be used as

a capacitor electrode in ULSL
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