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Surface morphology and secondary electron emission property of micro-needle structured
diamond electrode fabricated by back sputtering.

Tsukasa HIGA', Shimon ONO?, Takayuki MISU?, Miki GOTO and Toshihiko ARAT*

Abstract

The roughness of diamond surfaces were formed using Oz gas in a reactive ion
etching (RIE) system. The electrode materials were used stainless steel (SUS) and
MgO sintered ceramic. The diamond samples to be etched are positioned on the power
electrode. After etching the diamond samples with Oz plasma, the roughness of
diamond surfaces were observed with atomic force microscope (AFM). The breakdown
voltages of diamond electrodes were measured under various Ne pressure with a V-Q
Lissajous method. The micro-needle array on the diamond surface was fabricated at
MgO electrode. The secondary electron emission coefficient in the case of MgO
electrode is about two times higher than those in the case of SUS electrode.

Keywords: secondary electron emission, diamond electrode, micro-needle array, V-Q Lissajous, MgO,
breakdown voltage
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Fig. 1 Schematic diagram of the reactive ion etching
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Fig. 3 Experimental set-up used for breakdown voltage
measurement.
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Fig. 5 Lissajous figure for determining the breakdown
voltage.
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Fig. 6 AFM images of diamond surface etched by
using (a) SUS and (b) MgO electrodes.

Table 1 XPS analysis of the diamond surface.
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Fig. 8 Breakdown voltage as a function of pd of
diamond etched using SUS and MgO
electrodes.
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Fig. 9 Relation between a/p and E/p in Ne gas.
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Fig. 10 ycoefficient as a function of E/p of diamond
etched usingSUS and MgO electrodes.
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