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ABSTRACT

A carbon nanotube is the primary source for field emission in many applications today,

especially for display. However, it is difficult to grow a carbon nanotube by the CVD (chemical

vapor deposition) method on metal wire in an area larger than 50 inches with any usable uniformity.

In this research a method is developed whereby a carbon nanotube is grown in a high-temperature

tube oven with sputtered Fe as a catalyst, then transferred onto a positioned Ball Grad Array by

pressured hot-bonding at 185°C between the nanotube and the ball, thus forming a field-emission

ball-grid array. The transferred carbon nanotube demonstrates a strong attachment to the Sn ball,

thereby preventing detachment from the cathode after the application of long period of extreme

fielding. The extremely low cost, high reliability and compatible IC packaging property of the Sn

ball makes it a suitable medium for attachment between a carbon nanotube and metal.

The formed

array exhibits excellent emission when turning on a field of 1.025 V/um at 1pA/cm?® current density.

A large-area field emission cathode can be achieved through repeated small-area applications of this

process, which also enables automatic production.
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