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CURRENT TRANSPORT PROPERTIES OF GaAs SCHOTTKY
DIODE CONTAINING InAs SELF-ASSEMBLED QUANTUM DOTS”
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Institute of Physics  Chinese Academy of Sciences Beijing 100080 China
Received 7 August 2000  revised manuscript received 19 September 2000

ABSTRACT

We have designed a new type metal-semiconductor-metal structure with InAs self-assembled quantum dots. Hystere-
ses loops were observed in DC current transport. With quantum dots QDs directly embedded beneath the GaAs-metal
interface the charge and discharge of electrons in the dots modulate the current to form hysteresis. For a single quantum
dot the charge and discharge can be thought as single-electron processes controlled by applied voltage. In this paper we
analyzed the characteristics of charging and discharging processes for the ensemble of QDs as a whole. The discharging
process was dominated by the change of tunneling rate with gate voltage. The charging process was controlled by forward
current flowing though the diode. The calculated results indicate that the electrons trapped to the ground states of QDs

give rise to charging effect. The excited states capture fewer electrons and influence the charging effect weakly.

Keywords hysteresis self-assembled quantum dots SAQDs  single-electron process
PACC 6865 7360L 7340S

" Project supported by the National Natural Science Foundation of China Grant Nos. 69925410 19904015 .



