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Abstract

The thickness dependence of magnetic properties was experimentally investigated in nanocrystalline Fe-
Hf-N thin films fabricated by a RF magnetron sputtering method. In order to investigate the thickness effect
on their magnetic properties, the films are prepared with different thickness ranges from 90 nm to 330 nm.
It was revealed that the coercivity of the thin film increased with film thickness. On the contrary, the saturation
magnetization decreased with film thickness. On the basis of the SEM and TEM, an amorphous phase forms
during initial growth stage and it changes to crystalline structure after heat treatment at 550 °C. Nanocrystalline
Fe-Hf-N particles are also generated.
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Fig. 1. The schematic diagram of the substrate and
target for RF sputtering; (a) substrate, (b) target.
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Table 1. The experimental conditions for RF sputtering

Parameter Sputtering Condition
Pre-vacuum <1107 Torr
Sputtering gas Ar gas
Ar gas pressure 50 sccm
Total vacuum 2.1-2.4107 Torr

99.99% Fe target (t 2 mm, ¢2inch),
Hf (t 1 mm, ¢10mm) pellets

(001) Si wafer, Corning Glass #7059

Target (T)

Substrate (S)

T-S distance 3cm
RF input power 250 W
Coating time 30, 60, 90, 120, 150 min
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Fig. 2. The surface thickness of the Fe-Hf thin film
observed by the FEG- SEM image. (X10,000);
(a) 240 nm, 90 min, (b) 270 nm, 120 min.
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Fig. 3. The analysis of elements of the Fe-Hf thin fiims
by the TEM-EDXS.
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0.000a.] @ Table 2. The magnetic properties of the Fe-Hf-N thin
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Fig. 4. M-H curves of the Fe-Hf thin films; (a) as-
deposited of 330 nm, (b) heat-treated thin films
with film thickness.
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Fig. 5. TEM Micrograph and the diffraction pattern of
Fe-12 at% Hf thin film as-deposited.(X100K); (a)

bright field image, (b) SADP.
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