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Formation of Valency Controlled Multiple Stacked Si Quantum Dots Structure and
Its Application to Functional Devices
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Six-fold stacked Si quantum dots (Si—QDsg structures with ultrathin Si02
interlayers were formed on ultrathin Si02 layer/n-Si substrates by low pressure chemical vapor
deposition using a SiH4 gas and their vertical electric potential distributions were evaluated by
using hard X-ray photoelectron spectroscopy under DC bias application to the semitransparent
electrodes formed on the stacked Si-QDs structure. The Sils photoelectron spectra due to Si-Si
bonding units can be deconvoluted into seven components corresponding to the six Si-QDs layers and
Si substrate. Obviously, the energy shift between components for two adjacent dots layers becomes
larger toward the upper side of the stacked dots structure. This result indicates that electric
field concentrates on _the upper side and _is consistent with the proposed model that can explain
ballistic electron emission characteristics from multiple stacked Si-QDs structures.
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Fig. 1 Sils spectra from a 6-fold stack
Si-QDs dtructure under different bias
conditions.
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Fig. 2 Sils spectrum from 6-fold stack Si-QDS/SiO, matrix taken
at an applied bias of 6V. Deconvoluted spectra are also shown.
Bias dependence of peak shift at each Si-QDs layer as a function of
applied biasis also shown in the inset.
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