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Single Donor Devices for Quantum Computing
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Direct-write nanolmplanter at Sandia Sandia
National
Laboratories

Donor qubit fabrication on a Si-MOS platform with integrated
single ion detectors and nanostructures for transport
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nanolmplanter: Sb P
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11

Ugly with
multiple

emission points

Bad off-axis
emission

Good Emission

- Stable operation up to 1200 uA*hr observed RI

- Small spots sizes possible, observed <30 nm

- BUT, significant tip to tip variation observed

1.5

1.0

0.5

0.0

Sandia
National
Laboratories

P++

P+

Sb+++

Sb++

121 123

Pt++

Sb+
121

123

0.2 0.3 0.4

Magnetic Field (T)

0.5

4



Transport and charge sensing in a
device with timed P implant (fluence
4E11 /cm2)
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Good lithographic dot behavior in
the many-electron regime
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Potential Donors
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Detector response and calibration for
counted P implant
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Transport and charge sensing in the
device with counted P implantation
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Potential Donors Counted P implant produces donor-like objects similar to timed
implant.
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Summary

■ SNL's nanolmplanter enables direct, counted implant of P donors into
Si MOS quantum dot devices.

■ Good quantum dot behavior is consistent with the nanostructure
design.

■ Charge sensing measurements reveal donor-like objects in implanted
regions.
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