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Abstract — In this study, we have investigated the influence of sputtering conditions (Ar pressure,
input powers, substrates) on coercivity and microstructures of GdFe, Co, CoCr thin films produced
by the method of DC magnetron sputtering. In GdFe films, we have observed that the Gd atomic
ratio was decreased with the deposition rate, and the deposition rate decreased with the pressure
of Ar gas and the increased linearly with input power. It was also observed that the coercivity
of thin films was increased with input power. In Co films, we have investigated the deposition
was increased and the Co thin film became finer structure with the increase in the input power,
was increased and the Co thin film became finear structure with the increase in the input power,
and the deposition rate was decreased with the pressure of Ar gas. In CoCr films, we have investi-
gated the effects of substrates on the coercivity (H,) and the microstructure. We have found that
the substrates plays a crucial role in the microstructure and the coercivity (H.).
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Table 1. Sputtering conditions used in this experi-

ment
Parameter Condition
Vacuum less than 8X107°torr -
Ar pressure 1~12 mtorr
Target (T) 98 mm$ Co
98 mm& Fe

98 mm&§) CoCr (Co 24.7 at%)
10X5X1mm Gd

25X 75 mm slide glass
Si(100)
Cu grid (C film)

105 cm

35~340W (Co)
30~250 W (GdFe)
30~340 W (CoCn)

4~134 min (Co)
8~84 min (GdFe)
6~34 min (CoCr)

more than 100 A
1000~4000 A (CoCr)
(TEM : less than 500 A)
room temperature

Substrate (S)

S-T ditance

Input power

Sputter time

Thin film
thickness

Substrate Temp.

& AEABAAVSMIE At ZHe}

Ak ¥ AYelH FIue] wpute] Yupdio]

mlAE gl dstel AYE T Wk ABAE
7

2
3L
Ao wohg A%, o) W a5
Aol g Aol wAE AL wAs7) $lebel
FapgAE e Agstel £ 38 Yok Fig 13}
2E 247 WA s gel ool Wit

3. d@dxy o n#

3.1. ETo| wato| Matsro| ojxls &

2 e Ayt 7lgel HAEs &2 A
e were) FAE AR By ohz) uwlwle
TZ, AZIERS BE A7 Ee9H S5 ¢
F& v)3cke Aol vhete] Aol fAd-ew
2ol & o), A is v eabA| e
TZ, FHAY, 457 A, ol2sprka oH, 7w

—

oL,

0

’

Journal of the Korean Vacuum Society Vol. 2, No. 2, 1993



154 °]

Fig. 1. Diffusion guard.
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Fig. 2. Effect of diffusion guard.
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Fig. 4. Effect of DC input power on the deposition
rate (GdFe).
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Fig. 5. Effect of Ar pressure on the deposition rate
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Fig. 6. Effect of Ar pressure on the deposition rate
(GdFe).
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Fig. 7. TEM images of the Co thin film sputtered at various DC input powers and the Ar pressure of 8 mtorr
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Fig. 8. TEM images of the GdFe thin film sputtered at various DC input powers and the Ar pressure of 8 mtorr.
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Fig. 9. X-ray diffraction patterns of Co thin film sput-
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Fig. 12. H, vs. deposition rate at 1000 A thick and Gd
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Fig. 13. H, vs. deposition rate for different substrates
at 1000 A thick.
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