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ABSTRACT

We mvestigated the elfect of substrate temperature an the properties of the Ni-Zn-Cu ferrite thin films
deposited on Si0, (1000~3000§) /51 (100) substrate at various conditions by 1f magnetron sputtering. A disk-
type Ni-Zn-Cu fernte sintered by conventional ceramic process and argon gas were used as a target and
a sputtering gas, repectively. The compositions of the thin films measured by EPMA were sumilar to target
composition {Fe' 65.8 at%, Ni: 12.7 at%, Cu: 6.7 at%, Zn: 14.8 at%) rrespective of substrate temperature. Amor-
phous thin films were deposited when substrate was not intentionally heated. but the films came lo crystallhize
wilh increasing subsiraie temperature, and crystalline thin films were deposited at substrate temperature above
2007, Below 250C saturation magnetization (M), remanence (M,) and coercivily (H,) of the ferrite thin film
increased with the suhstrate lemperature due 1o the mcrease of gran size and the improvement of crystallinity.
And ahove 250T, M,, M, mcreased slightly, but H. decreased with the substrate temperature due to grain
growlh. After films were post-annealed, H, of Lhe amorphous thin films increased due to crystallization, whereas
that of the crystallne thin films decreased because of grain growth and stress release.
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Table 1. The Deposition Conditions of Ferrite Thin

Films
substrate Si0,(1000~30004)
Si(100) wafer

T-5 Distance 3 cm

RF power B0 W

Ar pressure 80 mTorr
Substrate temperature 150~ 300T
Rotation speed 1 rpm
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Fig. 1. Variation of XRD patterns as a function of the
subslrale lemperature: {power: 60 W, T-5 dis-
lance: 3 cm, Ar pressurs: 80 mTorr)
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Fig, 2. Variation of compogiiion as a function of a) Ar pressure (power: 60 W, sub. temp.: 250C, T-S distance:
3 cm), b) T-S distance (power: 60 W, sub. temp.: 2507, Ar pressure: 80 mTorr), c) temperature (power:
60 W, T-S distance: 3 em, Ar pressure: 80 mTorr), and d} rf pawer (sub. temp.: 250C, Ar pressure:

80 mTorr, T-S distance: 3 cm)

“l2] FldEEel F2" vhebe] XRD 7S Fig Lo
vehflgle) 150TeAE gapella] ehbs
XRD peake| A2 Heola] grpsl 200C o] el 7lghe
=7} Hejok wlR 4 A peako] vlellsd Hel 2
FHE AR iz 1972 35 em, of2E 9 1-120
mTorr, rf 213 40-200 W2] =24 wlek2- 82271
Af mF wAA spge] HAElgo) Jlgtpes) the
o, FaEALEe] gS el F3E 390 S 2 (surlace
mobilily) & 27 Feluz dAlss e gad A5
o FA] Eet7] whzel #jAA wiape] FAFCh T,

A7

et Frtelwl FEAAAEe] 7B =daEa] g
Awle Fuo)grrt =7] gFo 23S 99 FEa
A 293 A5 Z(1502)

3.2. EPMA0|| 2|3t utap
EPMAE o]4&5}e] u

o] |A 2A

el e WRE 7117%]

el E2] £A1L vt REEe g 2T
HolE FEE gl=d o] &% EPMAS] 7= ]

AR R olseh merd, 9] o] e

% A9 poe e & 5 ok ded YwEes

-385-

ul—:}. E].;vﬂt_,] _]_,-K —g— %Aiﬁ],
3 AsE Fig 2 vehiadeh 364 2e HE
%’ahﬂ' —IL o'{.—l—s

Lo

oy e fr R

2
o

adejzlel. 250C
k slzte] 2o 4 3

o



FAA - 2N

128306 15KV xse.éx B.600m

(@

AT AAE

(@

Fig. 3. Comparison of SEM image of thin films deposited at different temperatures: (powet: 60 W, T-5 distance:

3 cm, Ar pressure: 80 mTorr)

a) Surface micrograph of the thin film deposited al 2007, b) Cross sectional wview of the thin film a),
¢} Surface micrograph of the thin film deposited at 3007C, and d) Cross section view of the thin film
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Table 2. The Eifects of RTA on the Magnetic Proper-
ties of Ferrite Thin Films {deposited condi-
tion: Ar pressure: 80 mTaorr, T-§ distance:
3 cm, rf power: 100 W, Sub. Temp.: 1507);
Each value of the data is the ratio of the
value of annealed samples to that of as-depo-
sited samples

Temp.(“C) My, My M., M. Hey Hy

500 185 272 182 206 164 147
600 220 307 210 255 163 183
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