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Barium ferrite films were prepared by r.f diode
sputtering on AIN underlayers, whose influence on the
films’ c-axis orientation and magnetic properties was
investigated. Hexagonal AIN underlayers with thicknesses
of around 30-100 nm were deposited at room temperature.
On the underlayers with a thickness of 30 nm, barium
ferrite films with a thickness of 50 nm were deposited at
room temperature. As the deposited barium ferrite films
were not crystallized, they were post-annealed at
temperatures between 600 °C and 900 °C for 5h in air.
When the films were annealed at 800 °C, superior
perpendiculaly oriented films were obtained, exhibiting a
saturation magnetization M, of 203 emu/cm’, a
perpendicular coercivity He; of 5.5 kOe, a squareness ratio
Sq,/8q, of 2.7, and a coercivity ratio H.,/H,, of 1.6. This
excellent uniaxial c-axis orientation lying perpendicular to
the film surface may be presumed to result from the effect
of the AIN underlayer.
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YT RTINS NEIBIEHTHEIANFTREAY A
774 MBaM)y#EKEIX c @EBLESELE L, c @5
2R BT R HHE(3.3%108 erg/em3) L LB AT K &
REAFIRALEETD. ZORY ULAT 254 MBS
TEEBRRCHEEEEERT 520X THBE LIz Y
VA7 5 MNEEREESRBZZLIZLST, D clhn
BEEICS L CREICRERMES 2 ENEHE SR TNS.
WRDOHFRTIL, £ O THIBE L LT ZnO, SiO2, GdsGasOiz,
ALOsBL U Pt 2 ERBRFEN TS 9P,

T ZTABRTIE, THEEL L TRABEREETNY
VL7534 FERFEORTSEEL LD, a il AaO%
FEHD 0311 nm TRY T AT =54 hOKEHTHS
AIN E%ER L7, AIN O c ST ICH L CEBEF A
BHRMT DD, ZOLIARY AT 54 NEEZHE
B425ZLickoT, c@EMANY VAT =5 MNENSE
NS LM TESD. £7-, AIN Ry BT E204
BELTRHES<HLATWAN, NYUTATx54 FED
THEEE LTORZIHEVITDATHANY. kiaxT
X, AIN THIEER NY L7 =254 MNED c @EREMEES &
UBEKHEICRIETRBICOVWTHETS.
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Table 1 1%, AEBRIZFIT 2 AIN FTHIBEB LI ONY oA

Table 1 Typical sputtering parameters in the
deposition of AIN and barium ferrite films.

AIN BaFei12010
Fe/Ba=10
Targets Al (99.9 %) BaFe:04chips
Substrate Fused quartz  Fused quartz

Background pressure < 2.0%106 Torr < 2.0x10% Torr

. 0O2: 0.5 mTorr
Gas pressure Nz: 5 mTorr Ar: 95 mTorr
Sputtering power 2.2 W/em? 4.4 W/em?
Substrate temperature R.T. R.T.
Thickness 30 - 200 nm 50 - 200 nm
. 600 °C - 900 °C
Annealing 5h, in air
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NI | -El ectronic Library Service



The Magnetics Society of Japan

7254 NEORBEEEZRT. BECERICIZ2MHE L
v R bhnr Ay FEBEROCCRBELE. #—5 v b
W IEMEE 99.9 %D Al FI4RE L O Fe/Ba tas 10 D) &
LT =54 MEBEWOTRL 76 mmé) & MARAER L L
T BaFe:O4 afE A F » 77(10 mmo) & B\ 7. Fy 23—
N% 2 x106Torr L FIZHER LT, $ARyZ YT %5
ST o7-1%, Ne HAZEA LT, Ne HRAEIL5 mTorr
—EL L. BAENIT22Wem?2 & L, WERAETT A
AR IR SN A3 30-200 nm & 725 K 5 i AIN THIR
PRELE. BUF ¥ 8—R% 2x106Torr 2L FIZHER
L, O HABLRAr VAZEA L. O HAGFERIT
Ar H ASERZFNEN 0.5 mTorr, 9.5 mTorr —ETH 5.
BAENIT 4.4 Wiem2 & L, AIN THUE EIZEESBaM 23
50-200 nm &EBAEICANY T LT T MEERIKL
7o, RO, EHRMBGIITOT, ERY—7 > B
iX 55 mm —&E & L. fEsk, KK % 600-900°C T 5 K
MBNBEIT T,

EOR AL Cu-Ka B2 AV X BREHTEXRD)IC
X0 L, BERIEMEIZENIIRESR 20 kOe DIRENFEIBLRE
HFHEVSM)IZ L BEEICx L CERE SR & mRE RIS
FL. £, BEOMRITT RN X —S8BE0E X R
ERBEDS)IC LV BEL, BEEIMHARBHSEFHZH
THIE L.
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Fig. 1 1%, BEEsan D R7e 5 AIN D X HBEHFEZ7RY.
San S 50 nm DOETIZ(002)@A 6 DEIHFTE—7 BRoN
%. dan A% 100 nm D TIIAESAYE b Lk L(002)d DRI
v— 7 BN KL, c @RI L TERESRICER
4%, danAd 150 nm LA EDEETIX(002)E LS D (102),
(103)EDEIHT & — 2 SR L c #hEFE TR T5. Uk
v, 5anA 100 nm D AIN THIEEEIZANY Y AT 254
FEABEBIEAZ LI cE#ERm LAY VAT =T
A MERBONS I EBHEFEIND. £ I T,dan 5 100
nm O AIN THUE FICRBE L2 ) U A7 =T 4 MEIZD
WTRRET LT,

Fig. 2 1%, FEESan A% 100 nm ® AIN THIE L2~ Y w7
AT x5 4 MEABEESpM A% 50-200 nm & 725 K I TR
BEL7-4%, K& 800 °C T 5 BRRIBVALE L 7= iR X #[El
AT, Ssam A 50 nm DFETIL(006)iH, (008)E I &
V(O01)E S DEIIFTE— 7 NRA LR, SR IS EE
Fre—aaIc B/ LTS, Spav D 100 nm DETiT ¢
E LSR5 B DEIT E— 27 BB, BESEKRT DI
VY, ¢ @SS DEITE— 7 BESEA L ¢ SE R EIT
WAOT D, ThE, THEEDOSY AT =54 FOBE
BEIKT AR, AIN THIBIC E DAY A7 =T A b
o c R REEESBELI LB EELXLND. BLELY,
SBaM 2% 50 nm DAY T AT =T A MED ¢ #HEEIC
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Fig. 1 X-ray diffraction patterns of AIN films with
various thicknesses.
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Fig. 2 X-ray diffraction patterns of barium ferrite films
deposited at various thicknesses on AIN underlayers
with a thickness of 100 nm and then annealed at 800
°C for 5 hours in air.
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HE LA Sqnkt Sq/Sqr, BLX U@z L TE
EICRE U REES Hey & BEEICH U TEATICRIE LT 4R
#H Ha D He Huk c BEMECEEL Lz, +4b
L, BEEMIRSEEZTRT c BEMBEOHEE, Sq /S
FOH /HuDfEIX 1 #8252 L1272, 1 XIhKkxEL
RO cHEMERBENZ LIZRD.

Fig. 3 i, San 7% 100 nm @ AIN FHifE Fiz ) o A7
=74 MEZSBaMA 50-200 nm & 725 K H IR L 2%,
REH 800 °C T 5 BHBLELI-ED Sq,/Sqk & Tt
He /HoDBEEKFEM 27T, BEFEICE L TIIRER
HMEZ{To72. Sq/SqufEIESBaM A5 50-200 nm (2T,
WEhb 1 282, LOSEEORADIZHEVERL, SsaM
25 50 nm DK, BKE 2.6 27”7, —F, H /HuDEIX
8BaM A3 100-200 nm (2B W T, 1FF 1 ¢ RV EFHTH S
23, 8Bam 7% 50 nm DB, TE F MRS 7.57 kOe, EHNF
FIRIES) 4.98 kOe L2 VB K 1.5 2%, Zhbky
SBaM % 50 nm TIEINY U AT 254 MED ¢ @A BEEIC
LU CEEFMIC—E#@ER LTS WX, EEEM
BED Ho B REWRE E LTOTABEZLNS. 2D
O AL AIN THIBESFRBLEIC L D SREL, Al A4
BNV YLT 2T MNERA~EBR LD THE L E
A6ND. EIT, RCINHDRY T LT =54 MED
BFEROERME L BRMEE HBBRFT L.

Fig. 4 i, San723 100 nm D AIN FHIE iz sy o A7
A FE®8BaM2S 50-200 nm & 25 X D ICHREEL 7-1%,
KEH 800°C T5FFEBMNE LI-EDOBFEKaB L Ne
DEEARFIEE R Y. Spam A% 100-200 nm T FEH a
BLUcELLDEHEBEREL VEFT/ DS WEETFTH,
8aM A% 50 nm T FERK c IZBWT, I HIT/NEWEIZ

BB, ZNXED, SBaMA 50 nm OETIINRNI LTS
A4 MEFIZ Al A A BB UERBFROTATNS L
Ezbhb.
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Fig. 3 Dependence of the squareness ratio (Sq,/Squ)
and coercivity ratio (Hc,/He/) on the thickness of
barium ferrite films deposited on AIN underlayers
with a thickness of 100 nm and then annealed at 800
°C for 5 hours in air.
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BEEL, AIN THEOBES AN % 100 nm L Y #< LT
L7, Fig. 5%, dan7s 30-100 nm @ AIN FHiE iz,
NYOLT x4 MEZSBaM A 50 nm & 725 X 5 ICAE
L%, KK 800 °C T 5 BrRIBVLEE L 7-E 0D X #EHT
REZFR4. WTFhoBEB006), (008)1s L TX0014)FEH 5
DEHFE—7 8351, c MEMMER L OEEME & bICREF
Thsd. £72, dan OBDIZHEY, ¢ @EMEL L U
HERMELTHWS., ZHIZAlAF ORI T ATS54
ME~DIBENEO L, EALRID L LickbeE
Z26hd. LEED, 3an?ds 30 nm OB, EH/NY AT
=74 MED cEREEICH L TERIC—#HMICRERT S
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Fig. 4 Dependence of the lattice constants, ¢ and a on
the thickness of barium ferrite films deposited on AIN
underlayers with a thickness of 100 nm and then
annealed at 800 °C for 5 hours in air.
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Fig. 5 X-ray diffraction patterns of barium ferrite
films with a thickness of 50 nm deposited on AIN
underlayers with various thicknesses and then
annealed at 800 °C for 5 hours in air.
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Fig. 6 /%, dan 2% 30-100 nm @ AIN THUE EiZ, XY &
A7 254 MEZSBMD50nm & 725 L I ICRIEL 1%,
K& H 800 °C T 5 BRIBVAE L 7 OB L I K UEE
Wt LTERESMB L CEAFEICERIE L RES OB

BT, BEICEARL BILERIZE-ETHD.

THIE—EED Al A A IV OAT =T A MEPIZHL
B BELASRESEHRTHD, FhUED Al £ 4
VTR RIS A OBLER —EIC R D & EZA BN
B, —F, BEAHIEESELOTIICHENEESRBLT
EmAHRA & bICEDT AERERT. Zhud AIN FHUE
AEITAIELICED, Al AV EREY, OTHBED
Lz bickalEZLND. ZZTHWY, ERLEANY

AT xTA NED cHEREBINZEmM» OB L.

Fig. 74X, 8an 7S 30-100 nm @ AIN FHufE £IZ, ) ¥
AT 254 NEESBaMD 50 nm & 725 K ICHRIEL721%,
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Fig. 6 Dependence of the magenetization and

coercivity on the thickness of the AIN underlayers on
which barium ferrite films with a thickness of 50 nm
were deposited and then annealed at 800 °C for 5 hours
in air.
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Fig. 7 Dependence of the squareness ratio (Sq./Squ)
and coercivity ratio (Hc;/He) on the thickness of the
AIN underlayers on which barium ferrite films with a
thickness of 50 nm were deposited on and then
annealed at 800 °C for 5 hours in air.
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K&+ 800 °C T 5 HHIBNE LD Sq./SquB L
He,/HoDBEEEFE AR L, cEBlRmEOREEL L.
F, BEFMICE L CRRKBAMELZIT>7. Squ/Sq
2BV TSN 23 30-100 nm 2RV T, W HIZIE 3.0
OE%ERT. £12, Hoy/HuDEZETORIZEB W TIZIE
15 L—ETHAB. Zhiv, NVyLT7=zTFA MNED ¢
AT L TRESA—@ERLTVWSEEXL
n5. pbkkv, AIN FTHIEOEEZE 7562 &ICkY
Al A F U BARFRBEIIEBR T8, RAIIIFELR
WEDHOFTHBED L, fRMER LU c #iEkmED B2
BEXELRT.

4. F & &

rfv 7R IR ARy FECLVEERRRD AIN &
ETHEE L, TOLIBEREORRZ AV VLT T4 b
AR L. ZhbOED c @i X OCBRKIEEIC
DNWTHHARZEZ A, UTORERBELNT.

@ A5G CBESaN 23 30 nm @ AIN T HIRE F (2R
JE8paM 25 50 nm DS U LT =T A MEERBEL,
KK H 800 °C TEULEF 1T o TSR, HEEMEAH
Bohiz. ZOREKFEE, Ms=203 emwcem3, He
=5.5k0e, Sq,/Sqi=2.7, Ho,/Hu=16 L7727z,

@ AIN THIEOREZE T2 LiI2XY, TOLIZ
RIEL7 S AT 2T A4 ME ¢ #28X 9 EEIC
ML TEESFAC—SER L, EEMIRFEOM
EBRR LN
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