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Fig.1 Schematic structure of SET with in-plane side

gates and SEM picture The diameter of Si Coulomb

island is 70nm.
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Fig.2 (a) Top-view picture of RTD; (b) Direct I-V
characteristics of RTD with 4um X 4um emitter; (c¢)
Frequency curves of RTD  The cut frequency was
49GHz.
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Fig.3 Fabrication of 8 X 8 crossbar array (a) Mo-
lecular material deposited on bottom electrode; (b) E-
vaporated Ti protective layer; (¢) Fabricated top elec-
trode; (d) Removed Ti protective layer and residual-
molecular layer;(e) 8 X8 crossbar array; (f) Partially

enlarged Fig. ()
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Abstract: The progress and challenge on quantum mechanism nano-devices such as single-electron transistors (SET) , resonant
tuneling diodes(RTD) , and molecular devices are investigated and discussed. The SET with CMOS compatible technology is
successfully fabricated,and the Coulomb blockade effect is clearly observed. AlAs/GaAs/Ing; Gay.o As/GaAs/AlAs double-
barrier resonant tunneling diodes (DBRTDs) grown on semi-insulated GaAs substrate with molecular beam epitaxy are dem-
onstrated. With ringed collector and thin barriers, the devices exhibit a maximum PVCR of 13. 98 and a peak current density
of 89kA/cm? at room temperature. Finally, the progress of molecular memory with cross-bar structure is summarized.

Key words: top-down fabrication; nano-device; single electron device; resonant tunneling device
EEACC: 2550N; 2230; 2560Z
Article ID: 0253-4177(2006)S0-0007-04

* Project supported by the National Natural Science Foundation of China (Nos.60276019,90207004,60236010,60290081)and the State Key
Development Program for Basic Research of China(No.2006CB302706)
+ Corresponding author. Email : liuming@ime. ac. cn
Received 11 October 2005, revised manuscript received 16 January 2006 (©2006 Chinese Institute of Electronics



