








High-Rate and Low-Temperature Sputter-Deposition of Ni-Zn Ferrite Thin-Films -
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Fig. 6 Relationships between magnetic
properties and oxygen gas partial pressure
normalized by deposition rate.

ferrite thin-films in oxidation degree, magnetic
and crystallographic properties, at a different
deposition rate, oxygen gas flow ratio should be
increased in proportional to deposition rate.

To confirm this prediction, magnetic properties
were plotted against oxygen gas partial pressure
normalized by deposition rate in Fig.6. The data for
many Ni-Zn ferrite thin-films deposited using conic and
platelets targets at different microwave input power,
target voltage and oxygen gas flow ratio are included.

Oxygen gas partial pressure normalized by
deposition rate dependence of (a) saturation
magnetization and (b) coercivity are expressed by
unique curve in both cases.

Saturation magnetization decreases with
increasing oxygen gas partial pressure normalized

' by deposition rate. From Figure 6(a), it is found

that, to obtain Ni-Zn ferite thin-films with a
saturation magnetization of 200-320 emu/cc
which is same as that of Ni-Zn bulk ferrite,
oxygen gas partial pressure normalized by
deposition rate should be in the range from 1.7 x
107! to 2.5 x 107! [Pa/(nm/min.)]. In this condition,
low coercivity Ni-Zn ferrite thin-films were
obtained as shown in Fig.6 (b).

4. CONCLUSIONS
A reactive  sputtering = method using
Electron-Cyclotron-Resonance microwave plasma

‘has been developed for deposition of Ni-Zn

ferrite thin-films for high frequency magnetic
devices. By using conic target, Ni-Zn spinel
ferrite thin-films with a preferential orientation of
(400) and relatively low coecivity of 11 Oe and
reasonable saturation magnetization of 290emu/cc
were obtained at a high deposition rate of
44nm/min. Also it was found that precise control
of oxygen gas partial pressure normalized by
deposition rate is important in this sputtering
system.

Finally, we conclude that reactive ECR
sputtering is one of the most promising deposition
methods of ferrite thin-films.
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