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2 ‘ Issues with Modern CMOS Process Development

Figure 5: Process Technology Development Costs
by Node (US$ billions)
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3 ‘ Atomic Precision Advanced Manufacturing (APAM): Ultra

High Doping
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+ I APAM + MOS: Need Room Temperature Operation

* Problem: Quantum devices only operate at 4K or lower.
* Leakage currents become major issue at higher T
* Solution! Adapt MOS-like doping schemes
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s | RT APAM: Addressing Leakage

\Buestion: Have Leakage Pathways Been

Eliminated?
source drain
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* Leakage comparable to P o-layer
* Consequence of diffused &-layer

during Si growth

v

* Well isolated relative to P &-layer
B Phosphorus = Aminum Possible Leakage Path (9 kQ for P &-layer, 6 MQ to p*

Dielectric B silicon Depletion region handle)
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« I RT APAM: Temperature Dependent Electrical Properties

<«10'4 APAM Sheet (2D) Density vs. T

APAM Mobility vs. T
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Prospectus

APAM Mobility vs. T Use of MOS capability counter-doping

L — scheme enables RT operation of P &-
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