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Abstract

A Nano-tip as a cold field emitter for inducing a field emission current has manufactured in many
ways. In the paper, the electrochemical etching method is used. Thus, in order to optimize the final
shape as the field emitter, the reliable fabrication system for electrochemical etching was constructed.
In addition, the effective parameters such as applied voltage, submerged length, meniscus height,
electrolyte concentration and environmental condition(vibration, humidity, cut-off time) have investigated
in detail. By controlling the parameters, reliable tungsten tip for field emitter was fabricated. And the
fabricated tungsten tip was evaluated optically. Finally, the very sharp apex of the tungsten tip was

observed with scanning electron microscope.
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Table 1 Effective parameters for fabrication

Parameter Experimental condition

Applied voltage 2,3, 4,5 6,7 8 9, 10 (Volts)

Submerged length 1, 15, 2, 25, 3, 35, 4, 45,5 (mm)

Concentration of solution 1, 2, 3 (ml/2)

Meniscus Height low, medium, high

Wire diameter 120, 150 (um)

Vibration Vibration damper

Humidity 20%
Temperature 24C
Cut-off time less than 0.1 ms
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Table 2 Acceptable & Unacceptable region

Applied . Submerged .
Voltage[V] Aspect ratio Length{,] Aspect ratio
2 1.36 5000 0.96
8 1.26 4500 1.04
4 1.16 4000 111
5 1.09 3500 1.16
6 1.05 3000 121
7 1.01 2500 1.09
8 0.96 2000 1.07
9 0.90 1500 1.05
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