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Preparation of AIN Films as Insulation Gap Layers for MR Heads by Magnetron Sputtering
Enhanced with an Inductively Coupled rf Plasma
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AlN films for use as insulative gap layers for MR or
GMR heads were prepared by magnetron sputtering
enhanced with an inductively coupled rf plasma at various
substrate temperatures. AIN films deposited on substrates
at room temperature were found to have amorphous
structure and to possess poor corrosion resistance to hot
On the other hand, AIN films prepared on 200°C
substrates were crystallized to some extent and displayed
good corrosion resistance. All the AIN films, regardess
of the substrate temperature, behaved as insulators. The
breakdown electric fields of the AIN films were all about
0.6 GV/m and leakage currents were about 10® A/mm?
(10V). The AIN films prepared at 200°C were concluded
to be suitable for application in MR and GMR heads.

water.
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Fig. 1  Schematic diagram of the magnetron sputtering

system with an inductively coupled rf plasma. M/B:
Matching box , LCR:LCR circuit, AKC:Arc killer circuit
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Table 1 Experimental conditions for the preparation of AIN
films by magnetron sputtering enhanced with an inductively
coupled rf plasma.

Target: Al

Total pressure: 0.11 Pa

N2 partial pressure: 2 x10%-3 x10° pa
Cathode power: DC 240 W

Rf coil power: 20— 40 W
Substrate temperature: R.T.- 200cC

Target/substrate distance: 350 mm
Deposition rate: 2.5x10% 3.3 x10°nm/s
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Fig.2 RBS spectra of AIN films.
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Table 2 Chemical composition of AIN films determined by
RBS.

Substrate Element ratio| Yield Al:200:
temperature N/ Al ”Vm;«i
RT 0.969
.04 - 1.05
200°C 0.883 !
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Fig.3 AES depth profile of an AIN film.
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Fig.4 X-ray diffraction patterns of AIN films.
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Fig.5 TEM micrographs and TED patterns of AIN films
at (2) RT and (b) 200°C.
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Fig.6 Etching rate of AIN films with hot water.
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Fig.7 1-V characteristics of AIN films.
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