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Fabrication of New Co-Silicided Si Field Emitter Array with Long Term Stability
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Abstract A new triode type Co-silicided Si FEA(field emitter array) was realized by Co-silicidation of Co coated Si
FEA and its field emission properties were investigated.

The field emission properties of the fabricated device through the unit pixel with 45 x 45 tip array in the area of 250m
X 250mm under high vacuum condition of 10~ *Torr were as follows : the turn-on voltage was about 35V and the anode
current was about 1.2 4 A(0.6nA/tip) at the bias of V,=500V and V¢=55V.

The fabricated device showed the stable electrical characteristics without degradation of field emission current for the
long term operation except for the initial {ransient state.

The low turn-on voltage and the high current stability of the Co-silicided Si FEA were due to the thermal and chemi-

cal stability and the low work function of silicide layer formed at the surface of Si tip.
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Fig. 1. Cross-sectional views on the fabrication process of the
triode type Co-silicided Si FEA.

Fig. 2. Layout of the triode type Co-silicided Si FEA.
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Fig. 3. XRD diffraction pattern of the Co-silicided Si region.
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Fig. 4. SEM micrographs of the final (a) tip and (b) array.
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Fig. 5. Field emission currents of the unit pixel according to
gate voltages at the anode voltage of 500V under the pressure
of 107* Torr.
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Fig. 6. Fowler- Nordheim plots of the anode currents.
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Fig. 7. Current variations according to the operation time.
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