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Effects of Ag Content on Field Emission Properties of Diamond Composite Films
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(School of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Silver-doped diamond composite films were deposited on the titanium substrate by electrophoretic deposition. The
surface morphologies and structures of the films were investigated by scanning electron microscopy(SEM), X-ray diffraction
and Raman spectroscopy. The field emission properties of the samples were tested by a lab-built high vacuum system. SEM
results show that the prepared diamond films are compact and continuous with Ag nanoparticles uniformly distributed. The
field emission performance of Ag doped-diamond films increases first and then decreases with the increase of Ag content in
the composite film. When the Ag content is chosen as 7.5 mg (0.18 g/L), the Ag doped-diamond film exhibits an optimal EFE
property, and its turn on field decreases to 1.55 V/um, and a current density of 22.69 pA/cm? can be attained at an applied field
of 1.96 V/um. The results indicate that proper doping of Ag nanoparticles can significantly enhance the field emission
properties of diamond films. Finally, the effect of Ag content nanoparticles on the emission performance of diamond films was
discussed based on F-N equation.
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0 0.72 1323 1582
0.12 0.73 1330 1575
0.18 0.77 1328 1588
0.24 0.78 1329 1581
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Table 2 Date on electron field emission properties of diamond films doped with different Ag nanoparticles

Ag content / (g'L™) Turn-on field, Eo / (V-um™) Current density, Je(max) / (LA cm™) Applied field, E/ (V-um™)  FN/A
0 6.46 13.46 7.12 —98
0.12 2.64 20.81 3.03 —66
0.18 1.55 22.69 1.96 -14
0.24 3.32 17.98 3.89 =76
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