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Abstract A method for fabrication of nano-scale GalN structure by inductively coupled plasma etching is
proposed, exploiting a thermal dewetting of Pt thin film as an etch mask. The nano-scale Pt metal islands were
formed by the dewetting of 2-dimensional film on Si0; dielectric materials during rapid thermal annealing
process. For the case of 30 nm thick Pt filns, pattern formation and dewetting was initiated at termperatures
greater 600°C. Controlling the annealing temperature and time as well as the thickness of the Pt metal film
affected the size and density of Pt islands. The activation energy for the formation of Pt metal island was
calaulated to be 23.2 KJ/mole. The islands show good resistance to dry etching by a CF, based plasma for
dielectric etching indicating that the metal islands produced by dewetting are suitable for use as an etch mask

in the fabrication of nano-scale structures.
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Fig. 1. Experimental procedure with process sequence.
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Fig. 2. Surface morphologies of Pt (3 nm) on SiO, with (a) as-deposited and annealed at temperatures of (b) 500K, (¢) 573 K,

(d) 673K, (e) 773K for 1 min, and (f) 773 K for 3 min.
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Fig. 3. (3X3 um) AFM images of Pt (15 nm) on SiO, with (a) as-deposited and annealed at temperatures of (b) 873 K, (c) 973 K,
(d) 1073 K, (e) 1173 K for 1 min, and (f) (1X1 gim) AFM image annealed at 1173 K.
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Fig. 5. (a) Lateral width, (b) verticalheight, and (c) total
density of dewetted Pt islands measured from the AFM image
and (d) Arrhenius plot for starting temperature for isolation of
Pt island with Pt film thickness.
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Fig. 4. Surface morphologies of Pt (30 nm) on SiO,with (a) as-deposited and annealed at temperatures of (b) 873 K, (¢) 973 K,

(d) 1073 K, (e)1173 K for 1 min, and (f) 1173 K for 3 min.
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Fig. 6. AFM images for Pt (30 nm)/SiO, (0.5 #m) for (a) as-
annealed and etched with inductively coupled (b) CF,, (¢) CF,/
H,, and (d) CFy/Ar plasma.
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Fig. 7. AFM images of (a) Pt (15 nm)/SiO, (0.3 #m) at
annealed at 973 K for 3 min, and (b) etched surface by CF,
plasma for SiO, (c) etched surface by Cl/CH,/Hy/Ar plasma
for GaN and (d) magnified 3D-view of etched surface of GaN.
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