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Fabrication and Characterization of Cold Cathode Electron—gun
of CRT using Mo-tip Field Emitter Array
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Abstract - In the electron-gun of CRT, the Mo-tip FEA was employed as cold cathode in order to replace the

conventional thermal cathode.

The Mo-tip FEA was designed and fabricated according to CRT specification and

mounted on the electron-gun. It was known that the fabricated cold cathode electron-gun showed better performance in
terms of maximum emission current and switch-on time when compared with the ones of thermal cathode electron-gun,
but some geometrical structures in the inside of electron-gun must be changed to reduce the gate leakage current.
Finally, the potential applicability was guaranteed by means of operating the 19 inch-sized LG-color CRT using the

fabricated cold cathode electron-gun.
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Table 1. Specification comparison between thermal and
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Table 2. Design specification of Mo-tip FEA

Mask layout
Substrate Heavily doped N-type Si wafer
Chip size 15mm X 5mm
Sub-FEA number 3R, G, B
Tip-to-tip spacing 7um

A-type : 1,376tips / 0.071 mm*
B-type : 3,960tips / 0.196 mm?
C-type : 16,256tips / 0.785 mm®

Type
(Emitter no./
sub-FEA area)

Packing density 20,842tips /mm*
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Mask lay-out of Mo-tip FEA for CRT-electron gun
application. (a) Entire pattern, (b) Device pattern, (c)
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Fig. 2. Fabrication process(a) and structure(b) of Mo-tip FEA
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Fig. 3. Assembly process(a) and description(b) of Mo-tip FEA
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Fig. 4. Structure(a) and photograph(b) of CRT-electron gun
using a Mo-tip FEA
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Fig. 5. Current-voltage characteristics(a) and current
fluctuation(b) of the electron gun using a Mo-tip FEA
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Fig. 6. Driving method(a) and operating patterns(b) of CRT
using Mo-tip FEA electron gun
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