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Experimental Study on the Pore Morphology of Silicon-Based
Microchannel Plates

Li Wenfeng Zhou Bin Luo Jiandong Lei Yaohu Guo Jinchuan Niu Hanben
(Key Laboratory of Optoelectronic Devices and Systems of Ministry of Education , Shenzhen University,

Shenzhen ., Guangdong 518060, China)

Abstract One grand challenge of silicon-based microchannel plate (MCP) fabrication is to make the micro-pore array of
high aspect ratio on the silicon wafer. Photo-assisted electrochemical etching technique is used to make such micro-pore
arrays on n-type silicon substrate. Considering that the influences of matter transportation, solution concentration,
illumination and temperature are reflected by the etching current and voltage under the actual etching conditions, the
research is focused on the effects of the etching voltage and current on the morphology of the micro-pores. According to the
structure and morphology of deep etching pores, the current, voltage and illumination are modified. Finally, the micro-pores
of depth over 200 psm are fabricated on a 5 inch (1 inch=2.54 cm) silicon wafer. The large-area uniform pore array of high-
aspect ratio is obtained. It meets the structure parameter requirements of MCP post-production.

Key words optical devices; micro-pore array; photo-assisted electrochemical etching; space-charge region; aspect
ratio; detector
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 (a) Relationship between the etching current and the pore depth; (b) dependence of etching

current changes on the pore depth
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Fig. 3 SEM photos of the micropores under different etching voltages and currents. (a) The voltage is the calculated value;
(b) the voltage is 2 V; (c) the voltage is greater than 2 V; (d) the voltage is 2 V and the current is constant; (e)

the etching current is decreasing under the constant voltage of 2 V; (f) the inner wall morphology of the micropores
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