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Quantum Transport in APAM Wires

Consequences of the novel electronic structure of Si:P 6-layered systems
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Introduction
APAM (Atomic Precision Advanced Manufacturing) not only

provides atomic-scale control over device structures, but also
has unusual material properties originating from the

dopants.
Task: The electronic structure of Si:P o6-layered

systems is a subject of active research. Recent
experiments [1] have discovered an
unexpected shallow conduction band feature.
Transport current in a device may be
dominated by the electrons in this band.

Premise: Quantum-mechanical modeling of electron
transport will reveal the consequences of the
unusual electronic structure.

Impact: Because allowed modes are determined by the
dopants and not wire geometry, electrons are
bound tightly enough to be less sensitive to
neighboring disorder (e.g. in interfaces).

Accomplishments
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If confirmed, confinement from the donor potential in the ‘protected modes’
appears to be very strong (few nm). APAM o layer may be more tolerant to

diffusion than assumed, while also being robust to interface roughness and
Quantum transport simulator impurities past that length scale.
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Schematic model of a two-terminal APAM wire.
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