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Fig. 1. XRD patterns of AlGaN NFs.
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Fig. 2. Surface morphology SEM images of AlGaN
NFs: (a) Sample a; (b) sample b; (¢): sample c.
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Table 1. Experimental parameters and properties of
GaN NFs.

Z; 4L R4 1 EONf 1 E“‘{ 1 J“‘”i ]
V-um V-um pA-cm
a  GaN/AIN/GaN 0.93 — > 5.0 x 10%
b GaN 5.41 2.07 503.15
c AIN 26.43 — 189.04
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Fig. 3. FE characteristics of AlGaN NFs: (a) The J-E
characteristics; (b) the corresponding F-N plots.
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T S B 75 250 DU A o a LR o b FIRE B e i B K
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Fig. 4. (color online) AFM images of AlGaN NFs:
(a) Sample a; (b) sample b; (c) sample c.
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Abstract

We report on the electron field emission (FE) from multi-layer AlGaN nanofilm grown by pulsed laser deposition,
and the investigation of the multi-layer quantum structure effect on the field emission performance. The results show
that the as-grown film has a good crystallinity, and the thickness values of GaN, AIN, and GaN film are 25 nm, 50 nm,
and 25 nm, respectively. The FE measurement indicates that compared with single layer, the multilayer filmhas a low
turn-on field and large threshold current. The turn-on filed is found to be 0.93 V/pm, and the electric current density
reaches to 30 mA/cm2 at 5.5 V/um. The improvement of the FE performance is attributed to resonant tunneling in the
quantum well structure, and the accumulated electrons lower the effective surface barrier. The outstanding performance
of multi-layer filed emission film should provide a feasible technical solution for large current and high power density

thin film field emission device.

Keywords: AlGaN, multilayer nanofilm, quantum structure enhanced field emission, resonant tunneling
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