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(a) mask deposition (b) patterning (c) LaB, etching (d) LaB, emitters

Fig. 1 Tllustration of LaBs-tips fabrication course
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Fig. 3 SEM micrographs of LaBs emitters etched by different electrolytes
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Fig. 4 SEM images of LaBg emitters after 3 h etching under different anode voltage and component of electrolytes
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Fig. 5 [V properties of LaBs-field emission array
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Electro-chemical etching method for single crystal
lanthanum hexaboride field emission arrays

WANG Xiao-ju, LIN Zu-lun, QI Kang-cheng, WANG Ben-lian, JIANG Ya-dong
(School of Optic-Electronic Information, University of Electronic Science and
Technology of China , Chengdu 610054, China)

Abstract; The fabrication of LaB; field emission arrays is the key technology for manufacturing LaB; field emission cath-
odes. Silicon nitride film was deposited as mask layer on the (111) single crystal LaB; substrate by plasma-enhanced chemical va-
por deposition method, and then patterned to form an array of 4 um diameter silicon nitride disks by reactive ion etching method.
Using these Si; N, disks as hard masks, the underlying LaB; was etched to form tip field emission arrays by electro-chemical etch-
ing method. The etching mechanism was discussed, and the sample morphologies were investigated by SEM as the etching condi-
tions changed. The experimental results indicated that H; PO, could overcome the anisotropic phenomenon usually occurred in pre-
vious electro-chemical etching experiments. The emitters would be higher with the increment of the H; PO, concentration or anod-
ization voltage, while the surfaces of emitters and substrate would be rougher. On the other hand, side-etching would occur when
H; PO, concentration was too low, which was not favorable for increasing the enhancement factor of field emitters. Further more,
field emission properties of the fabricated LaB;-field emission arrays were measured using diode geometry at a base pressure of 2 X
107" Pa. When the anode plate was applied 900 V and placed 0. 1 mm above the cathode, the emission current was 13 mA.
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