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I Solid-state qubits, based on electron and hole spins in semiconductor; | ) FErrs | |
“quantum dots (QDs), present a scalable quantum computing platform.- - ‘ X L

' Achieving fault-tolerant quantum computing may require millions of! | |SSSSS P el

(physical qubits, making scalability essential. Silicon quantum dots,ii ~\ =B

-leveraging microelectronics, offer a promising path toward large-scale. . S e S

| quantum systems. | | O N

i This research focuses on methods for measuring and analyzing spin qubiti I i \ \’ | ot o

-devices, particularly ambipolar quantum dots in silicon-on-insulator. . | | el

I'nanowires. Ambipolar devices, capable of operating in both electron and| |

“hole modes, provide a versatile platform to combine the advantages of " °
[ : L : : I
.electron and hole spin qubits within the same crystalline environment. _ )
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[ Characterize for electrical leakage between the I
] electrodes. lllustrated by the following device shown I | Back Gate :
! on the right. Using the measurement instruments from : I I
| Wentworth Laboratories and the Agilent B1500A rF.
- Semiconductor Device Analyzer to determine if there I
| IS a leakage based on the obtained current-voltage _
i (I — V) curve. I 1
| 1 I
[ | ]
i Wire bonding the devices and PCB board. This section | o T s N e I R ¥ e T '
| delves into the incorporation of electronic components " . WA ” -/ . o/ o A
[ within the printed circuit board (PCB) that serves as a ' I I e/ B I B I
| chip carrier for high frequency operations. - w/ | 7l =l :
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] Measurements of component characteristics. At I I @ " T |
! temperatures of 4K and below (e.g. 100mK, etc.), ] w sl
| various measurements could be performed in this | u L e -
cryogenic system. ' e I I
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| o , i 100 a I | We measured both upper and lower channel of the device for both N-type|
i ! = S I stil Plate I -and P-type operation, but no turn-on curve was observed even with a-
. I o - I'500 mV source-drain bias, leading us to conclude that the device likely!
[ o | SUTTErs from carrier freezing, a common issue that can vary between devicesI
' — - .and wafer batches. It Is also possible that poor process quality iIs to blame..
! pottom Loader > I I'The thin silicon channel makes uniform doping difficult, resulting in non- |
[ I iuniform 2DEG or 2DHG formation. Additionally, 1t is possible that thisi
- .device Is not a degenerate semiconductor. _



	投影片 1

