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Abstract Mn-Zn ferrite thin films were deposited on Si0,(1000 A )/Si(100) by ion beam sputtering
using a single ion source. A mosaic target consisting of a single crystal(110) Mn-Zn ferrite with a Fe
metal strip on it was used. As-deposited films without oxygen gas flow have a wiistite structure due to
oxygen deficiencies, which originated from the extra metal atoms sputtered from the metal strips during
deposition. The as-deposited films with oxygen gas flow, however, have a spinel structure with (111)
preferred orientation. The crystallization of thin films was maximized at the ion beam extraction voltage
of 2.1kV, at which the deposited films are bombarded appropriately by the energetic secondary ions re-
flected from the target. As the extraction voltage increased or decreased from the optimum value, the
crystallinity of thin films becomes poor owing to a weak and severe bombardment of the secondary ions,
respectively. Crystallization due to the bombardment of the secondary ions was also maximized at the
beam incidence angle of 55°. The as-deposited ferrite thin films with a spinel structure showed

ferrimagnetism and had an in-plane magnetization easy axis.
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Fig. 2 Typical XRD patterns of ferrite films with
a) spinel and b) wiistitie structure.
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Fig. 3 Variation of growth rate of the ferrite thin
films as a function of the beam-extraction voltage.
(deposition condition; Ar pressure : 0.6mtorr, sub.
temp. . 275°C, beam angle : 55°)
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Fig. 4 Variation of growth rate of the ferrite thin
films as a function of target to substrate distance.
(deposition condition; Ar pressure . 0.6mtorr, sub.
temp. : 275°C, beam angle . 55°, beam current
density . 2.1mA/cnf)
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Fig. b Variation of growth rate of the ferrite thin
films as a function of beam angle.(deposition con-
dition; Ar pressure : 0.6mtorr, sub. temp. ; 275C,
beam current density : 2.1mA/cnf)

Abzrol F hghe] wiet AA &2t Folete

AL Holys AL Harper 5%¢] Rusdt &
Ehutof A ] ﬁlﬁ‘“ﬂ 4 Ad¥d0ds & A3
sy, 23 geo] dojd wf, ¥ YAbzte] M
statAl =W EHAE BEHES P 2WE Y
AuE ol &ttt BAIEWIAM 2FH o
2 9AE A 29HgEed, F2 For
AA ol da) 7 2WEY EHA U A 7}
S wAR 2o o] dojdr, ol g &
HE g EHduAs e galzte] Frl
mel BPAE BW AR oA ddoe] 4

AN gadts AFe Hol7] Wi, Yl
A}ztol Zrtalw 2mE Fo] F7hskAl Hof

el A4S EE Z7bath 2 ojn 9



Y, a7l olHE, 2494, 4719, 28 %, AL, 5 v

Azt o)l QlAMZ M= EHAIE ] QiAtE &
ol o] WAL} A o7 Yoy AH
HE&e 3]y #Haste BA%E ®oloh Sig
mund®& o] 21 JApZte] wE AHE &9
HalE o 2 JARAE Pk

Y@@

Y(0) =(cosf) '

A71A YO = WUA 0d "o EBAE
=49 A¥EE, f=M/M, 283 M3} M,
= 2t olen BAIE B Aot} o
HE w2 AYAE ML FAR ojror
2WE Y s A Ayl 2 Ax)sch. Harper
% Sigmunde] AT ATGE v Fo] Emj, B
ATolA dojR AdHES Qlatzte] AALE
2HH P BAE I 57 Frhsted
9 AR &x Ed ZUtEte 9AF o9
Aol AGsHE Aon Hado

Fig. 6& 1& 3 te] ©& #ejolE nw)

T T T T T T T T T

1200+

1000

s)

oo

o

o
T

o2

[s]

(=]
T

400+

Intensity (c

N

(o]

(=]
T

Exraction Voltage (kV)

Fig. 6 Variation of the(111) peak intensity as a
function of the beam-extraction voltage.(deposi-
tion condition; Ar pressure . 0.6mtorr, sub. temp.
: 2757C, beam angle : 55°)
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