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ABSTRACT

We investigated the preferred orientation, elecirical and magnetic properties of the Mn-Zn ferrite thin films
deposited on S5i0:/Si(100) by ian beam sputiering. The Cu-added Mn-Zn ferrite thin films had a prefferred
orieniation of (111) with a weak orientation, (311). While the Zn-added one had a strong (111} preferred orienta-
twion. The saturation magnetization of the Cu- or Zn-doped Mn-Zn lerrite films increased with increasing subst-
rate temperature (T.) due to the increase of grain size and the enhancement of crystallinity. For the same
reason the coercivity of Cu- or Zn-doped Mn-Zn ferrite films deposited at low T. increased with increasing
T, but those of the films deposited at high T, slightly decreased not anly because the defect densily of the
films decreases but hecause more grains have multi-dormams with increasing T. The resistiviy of Cu- or
Zn-added Mn-Zn ferrite thin [ilms measured by complex impedance melhod decreased with increasing T. due
to the enhancement of crystallinity as well as due to the increase of grain size.
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Fig. 2. Variation of XRD patterns of the Cu added Mn-
Zn ferrite thin films as a function of the subst-
rate temperature: a) 350, b) 250, c) 200C. (De-
position condition: thickness ~ 1500 A, B.CD=
21 mA/cm? EV.=21 kV, Po,=02 mTorr,
P=0.7 mTorr)
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Fig. 3. Varmtion of XRD patterns of the Zn added Mn-
Zn ferrite thin Alms as a function of the subst-
rate temperature: a} 350, hy 275, ¢} 200C . (De-
position condition: thickness ~ 1500 ﬁ. B.CD=
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P..=0.7 mTorr)
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Fig. 6. Variation of saturation magnetization (closed
square) and coercive force (open circle) of the
Cu-added Mn-Zn ferrite thin films as a function
of the substrate lemperature. (Deposilion con-
dition; Ar pressure: 0.5 mTorr, O, pressure:
0.2 mTorr, extraction voltage: 2.1 kY, beam cu-
rrent density: 2.1 mA/cm?)
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{a) Typical complex-impedance dispersion for the as-deposited film, and (b} an equivalent circuit for the

film, which is parallel combination of three lumped circuuts, r. for contact resistance, ry—cg for grain
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Fig. 9. Variation of resistivity of the Cu and Zn added
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rate temperature, {Deposition condition; Ar
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