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A np EE AHE RS o 88 YIG(ylrium wron garnet) 1} AFE4A] 7|mE, lgRs, Ay,
2HE7lA T FE A SEE dAE) R0 YIG drate] A3, 318ad, nAlTE azla ArE B4
vl &= W5l disle] srEalA ). 7R0°C o] del Sl alel FAE X7 9fsle] v o] A EE
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g2 gpete] A AR = 2.5 nmellA 40 nnE F7HEE e, B E A g A AEE .

ABSTRACT

YIG thin films were grown by rf magnetron sputter techniques. We investigated effects of post-deposition
heat-treatment as well as various deposition parameters such as substrate materials, substrate temperature.
sputter power, and sputler gas types on the crystallinity, chemical composition, microstructure and mag-
nelic characteristics of the films. Post-deposition heat-treatment over 7530°C was applied to crystallize as-
prepared amorphous films, and a strong tendency of particular crystallographic planes lying paralle] to sub-
strate surface was observed for the heat-treated film on GGG substrate. The chemical composition of the
film exhibited a wide range of chemical stoichiometry depending on the oxygen fraction of the sputter gas,
and n particular the composition of the film deposited in sputter gas with an oxygen fraction of 20% was
Y geFeaadhu As the temperature of post-deposition heat-treatment increased {from 900°C 1o 1100°C, the sur-
face roughness of the film on the GGG substrate also increased from 2.5 nm to 40 nm, but Lhe coersive
force as well as the hne width of ferromagnetic resonance decreased.
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Fig. 1. Schematic diagram of the RF magnetron sputt-
er syster.
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Table 1. Preparation Conditions of the YIG Thin Film

Sputterring and Esxperimental
annealing parameter condition
Target Y. Fe0
Oxygen fl'zg;g?ﬁq/g)f sputter 0. 3.3, 20, 30
Substrate materials GGG, Si wafer, Glass
Sputter power(watt) 100~-250
Background pressure{Torr) 1%10°°
Working pressure(Torr) 3x107°
Substrate temperaiure{"C) R.T.~500
Presputter time(min) 10
Deposition time{hour) 1,2
Annealng temperature(°C) 600~1200
Annealing almosphere air
Annealing time(hour) 3
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Fig. 2. Variation of thickness for YIG thin films with
substrate temperature and 1f power, The films
were deposited on glass substrate for 1 L.
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Fig. 3. XRI} patterns of YIG thin films. (a) The films
were deposited on S at 500°C and then an-
nealed at each temperature for 3 h. (b) The
films were grown on GGG at 500°C and then
annealed at 1000°C. The inset is an enlarged
view of the XRD pattern in a diffraction an-
gle of 50 to 52°

A 36 9 Al 3 &(1999)



296 g -

A Z=EE @] Frld nhebs Zebznle] des 3
A Forg Ble R AZFET HE] Ao] Be e
€ B2 AS v, 718 250 w2 uhulza 4
9] Felrt F& < 5= glvh abH 400~-500°C2] 7
HEwol e Butg2 £27] Ledsd Ag pag
= Bt o] 2= HYdA, upe) g e Faal
2aE0] 2% WEe] mE Ao)E A JEnzx] g
Aoz oAz

Fig. 3& 3337 989 Age=ig =
XRD 0-20dglo|}, ZakA] v# o™ & 79 ¢
HERE 750°C 0132 Rrdal Gl de) el w12
A7 =k @H7] 257 750°C A 850°CE =0}
Zol met vlze] MEo] Zrlele ML HPow, o
= 718 & Rl wete s galkEd) selshe Blo
2 AR S A% 9ol S22k vkl BAge
AN B dRE £ 750°CHm AR,
ZEA B A elY GGG 719 919 vhahe 1000°C A
el gl wal 2 (111 A a8 et

YIG, GGG, Si®] 2493 Age 2 10x1075°C,
C0.3x107%C, 4.68%1076°C oW MY GGG 2T
YIG Bhats] A Ad=e] Aol wj - AT &g
GGG 7192 AAdr12.376 A YIGE Azpis
(123774 Ag A HAETh B A48 Apes
GGG 7172 {111) T9 08S 22 w7 7go|n,
meba] FEAE A4 GGG 1 He 22k v
o], 8 713 floll F2E Wl g, 219 i) W
A (111) "] Fois ikl 2 Vel o
7 dde] Hlz Ao o AR

1o gin

3

3.2. HEEY Gl pjMlPE

Fig. 4= 5 F382] AHEH L2 (R=0, 20%)5 o] &3
of Zzh Alzg Wuo 2 RE 725 RES o)) v
T E2A] AT A0 SRS o] (%, 3.3%, 206, 30%
2 75~ RBS A digro 2@ AlgdqeldPozng,
el = R YisFeswOn YinleiuOn Yol €301,
Yool es:01; C12AT} Fig, 5%, 296 7bx Ule] 4R 8
o me, 1hg g Ehe del &Y, Fe)dt o]0
HIE HodFm glvh Relol (%2Xe 3352 Z7]4),
(Y+Fe)/O vl < "Ht A2 rhisigv) v Rt
o] 3.3%ERE 71, (Y+Fe)/0 ¥l 04725 E] tha
Tl AR 2k o g4 a5 olzag
~HE7 A AME A Bl e ko) 2(Y+Telo]
ol E(0)E AWEEgo] A, nlepr] EFHe dhg
o] #atge BElRAED): kol 2/ga)e 7l =7
LR, & qkole Tl Hhgo] dolr]e Heg oA

Ak 2mezts o] 24aE v)% E3eA §9, &

2%87)

13

— R=0%
R =20%

Count( Arbitrary unit)

Q M Y
] i !

04 05 05 10 13 14 185

Channel (MeV)

Fig. 4. RBS spectra of YIG thin films. The films were
deposited in sputter gas with oxygen fractions
of 0% and 20%. respectively.
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Fig. 5. Variation of cation/amon ratio for YIG thn films
with R value.
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Fig. 6. AFM images of YIG thin films. The films were produced at various preparation conditions. The substrate,
axygen fraction(R%) and the temperature of post-depositon heat-treatment were {a) Si, 0% and 500°C,

(BYSH, 20% amd 900°C, (o) GGG, 0% and HWC. {d) GGG, 20% and 900°C, (&) GGG, 20% and 1000°C and
(£ GGG, 204 and 1100°C.
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Fig. 7. Variation of surface roughness for YIG thin
films with annealing temperature. The films
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Table 2, Coercive Force(Hc} and Ferromagnetic Reso-
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HelOe) 27.0 | 190 | 6.87]5.15| 2.05
AH(De) 196.29(161.13(593,75/49.81 | 41,02
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