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Initial Device Structure
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Final Device Structure
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Process Induced Disorder

-0.6 -0.3 0.0

0.00

0.02

0.04

0.06

G
 (

e
2
/h

)

Depletion Gate Voltage (V)

Disorder Dominated Conduction

Constriction Dominated Conduction

Top Gate Voltage:  8V

Top Gate Voltage:  25V

Data taken at 300mK

-3 -2 -1 0

0.00

0.02

0.04

0.06

G
 (

e
2
/h

)

Depletion Gate Voltage (V)



5

Coulomb Blockade within a Lateral Non-
Collinear Geometry

Data taken at 300mK

- 2 . 2 5 - 2 . 0 0 - 1 . 7 5 - 1 . 5 0 - 1 . 2 5 - 1 . 0 0

0

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0

C
o

n
d

u
ct

a
n

c
e

 (
e2

/h
)

V
C

 ( V )

Add Diamond Plot



6

Quantum Dot Capacitances

Gate: C to Dot

Top Gate 14.7 aF

A 6.12 aF

B 3.24 aF

C 3.36aF

D 7.23 aF

 Capacitances can be extracted experimentally by measuring the 
period of the Coulomb blockade while each gate is swept

 These experimental capacitances can be compared to 
electrostatic simulations
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Device Modeling

Capacitive Matrix:
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Compensated Charge Sensing
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 As VC ramps from -0.7 V to -1.4 V, VE is smoothly 
ramped from -50.57mV to -42.46mV.
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Appl. Phys. Lett. 95, 202102 (2009) 
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Capacitive Model – Expected Results
Experiment:

CC = 0.09 ± 0.01 aF

Capacitive Model:
CC = 0.092 aF
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 Using measured gate capacitances, the charge sense signal magnitude, 
and dI/dVG, CC can be found experimentally

 Confidence exists that we can predict the magnitude of a charge sense 
signal in similar geometries with a capacitive simulation
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“Reverse” Charge Sensing
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 While monitoring 
conduction through the 
main dot, current shifts are 
observed corresponding to 
charge transitions in the 
external constriction
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Donor Integration

 “Reverse” charge-sensing 
mimics a system where the 
occupation of a donor is 
monitored by a neighboring 
quantum dot
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Double Dot

 Double-dots formed with single 
dots created on both sides of 
the device with variable 
coupling
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Summary

 Stable, repeatable Coulomb blockade observed within a non-
linear, tunable, Si-MOS structure with the possibility of donor 
integration

 Integrated, high visibility, charge sensing shown

 Capacitance simulations consistent with expected dot 
geometry, and observed charge sense signal

 “Reverse” charge sensing shows quantum dots of this 
geometry are sensitive to donor-like electrostatic fluctuations


