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Controllable nano-scale gap formation in surface
conduction-electron emitter
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(Key Laboratory for Physical Electronics and Devices of the Ministry of Education ,
Xi’an Jiaotong University, Xi’an 710049 ,China)

Abstract; A conductive film with new structure for surface conduction electron emitter is proposed in
this paper. Since the specific conductive film structure is narrower in the middle part, the joule heat in
this region can be larger than that in the other region. This may lead to a thermal stress concentration
in the middle region, and finally cause the nano-scale fissure to be generated easily from this position.
With this new conductive film structure, the formation position of the nano-scale fissure can be con-
trolled easily. The results indicate that the nano-scale gap position formed in the conductive film can
be controlled to some extent. SCEs with the specific conductive film have better uniformity compared
with the SCEs with the conventional conductive film structure. For an anode voltage of 2. 0 kV and a
device voltage of 14 V, the emission current of the SCEs with the specific conductive film can reach 18
A,
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Fig. 1 Experiment system configuration
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Fig. 2 Magnified structure for one cell in SCE array
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(a)3 V voltage waveform with increasing amplitude
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(b)1 V voltage waveform with increasing amplitude
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Fig. 3 Voltage waveform used in electro - forming

process
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Fig. 4 Metallurgical microscope image of nano-scale fis-

sure obtained
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(a)Electron emission characteristics (No. 1)
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Fig.5 Electron emission characteristics obtained
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(a) Luminescence pattern observed (No. 1)
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(b) Luminescence pattern observed (No. 2)
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