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A FIROES ) % BRI % 177 A7 H AR 0 SR A HE A RO B, IRl 5 B I BB S B &SRB T
R T 328 5 HL ™ 2 A R R FL T HRORT I As K 28 (DR 40 21 Tk DA S AS [RLR B2 B0 B FL A PR REU . W TR
I, B 20k DX AT AR /S, 9K e SR B B2 8. MR T AR A K T 10000 nm® Zih % £
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BUE 77 K I B CRIIE RN, KA T T RE S B T 300 K, APahfe it i AE B X A 5 k.

KRR IR TR 2, JEALIE S T B F s, InAs R, FEG IHE RGN

PACS: 81.16.Nd, 73.23.hk, 73.63.-b
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ZIBR 8 EZ9 10 nm. AR5 R R E B 7 AR IEEN
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R 55 B T R B AR TR £ 10 nm 4 gk s, R
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(1) SR BE 1 B2 21 10 nm, 85 7E 9 0 (13 B2 12930 s
ALK F AR AL ZIDUE 15 2 B 9K S W 5 (a)
Fias, () Al (c) NEfEtg. MR LB 1, %9
KR —ANZ110 nm FIGPKER. 7L 7 5l i B2
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Abstract
In this paper, the in-situ membrane chips with the electrodes are fabricated with the micro-chip technique. Using
a home-made in-situ holder, the fine lithography on the InAs nanowires is demonstrated by the focused electron beam
at low temperature in a transmission electron microscope. It is found that the conductance of the nanowires decreases
linearly with the cross section area decreasing from bigger than 10000 nm? down to 800 nm? by lithography. With this
lithography at low temperature, a 10 nm nano-dot is fabricated on an InAs nanowire, and its electrical properties are
measured at 77 and 300 K. The coulomb blockade effect is observed at 77 K due to the electron tunneling, while this

phenomenon disappears at 300 K due to the stronger thermal fluctuation.

Keywords: low temperature electron beam lithography, in-situ transmission electron microscope

electrical measurements, InAs nanowire, Coulomb blockade effect

PACS: 81.16.Nd, 73.23.hk, 73.63.-b DOI: 10.7498/aps.63.248105

* Project supported by the National Natural Science Foundation of China (Grant Nos. 61106084, 61332003).

1 Corresponding author. E-mail: Ifang@nudt.edu.cn

248105-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.248105

	1引 言
	2实验设备搭建
	2.1 带有电极的氮化硅薄膜芯片制备
	2.1.1 氮化硅薄膜制备
	2.1.2 氮化硅薄膜上的电极制备
	2.1.3 氮化硅薄膜上沟槽的制备

	2.2 样品的转移与集成
	Fig 1


	3TEM原位电学测量
	Fig 2
	3.1 纳米线的逐步刻蚀与电学测量
	3.2 纳米线刻蚀的成分分析
	Fig 3

	3.3 纳米点刻蚀与电学测量
	Fig 4
	Fig 5


	4结 论
	References
	Abstract

