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Abstract

FePt-Si0, nanogranular film was fabricated on a silicon substrate by magnetron sputtering me-
thod. A MgO interlayer was applied to induce the L1, structure in the FePt thin film. The addition
of silicon oxide helps reduce the grain size of FePt. XRD, SQUID and TEM were applied to measure
its structure, magnetic properties, and microstructures, respectively. Results show that the film
has excellent L1, order, and the squareness of MH loop is close to unity, with a high perpendicular
coercivity of 21 kOe. The microstructure shows that it has small grain size of 8.8 nm with uniform
distribution. This magnetic film is a promising candidate for magnetic recording media with ultra-
high areal density.

Keywords

FePt Granular Film, Magnetron Sputtering Method

FePt-Si02 20K Bk E IR B H & FnS=AE

ilEE, ¥ R, HibR, B T R
MBS B TR, WD G

Email: ‘zhangli_cmu2005@aliyun.com

Weks H i 20154E12H29H; FAHHM: 2016/F1717H; KA HM: 20164F1H20H

CESEE .

WES|IH: S, TR, iR, R, (TE. FePt-Sio, 9Kk AL H 2 AR AED]. #EEL2, 2016, 6(1): 26-
31. http://dx.doi.org/10.12677/ms.2016.61003



http://www.hanspub.org/journal/ms
http://dx.doi.org/10.12677/ms.2016.61003
http://dx.doi.org/10.12677/ms.2016.61003
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

iNEE

R

R ARG EAERE R i A KFePYIOKRLEAE . FIFIMgOXF ER 51 KFePtE &MERIfctSH, £
B N BRI/ FRRLR ST o R XS ZeAT 5T (XRD) i 3 B T T (SQUID) AIZ St FL 85 (TEM)
Xt FePtP R BURLEAT RAE, 45 RBABIEFIFEREANRRILIAEEN, B LN B RRAMEIR
TIREEREE, TiHZEESW/IEZL21k0e, FHR/NA8.8 nm. ZHEHEIEESHM T —REEE
REFFRE IR, BERIBER MR il B

XA
FePUSURLMERE, AR

1. 53|

YREBHS, WWENASR TN AEARROEIEAAAE AR, B AT S AROR 2 R U
PEMRME RN HAFE S [1]. I B A ERIF, 7R A2, B A7 i R AR TS 2R
K, FEEH R &, PGS AL G~ AT A7 il SR A BLAEAE 2] - A Ui R A
fHREAT A I T R Gt . %5 3T+ TAEMERE . HAl, Al REAT i A RHE 2 CoCrPt & & [3]. {H
e, BE MRS R — PR BN E T RS — P BRAIK, Co FRE S il e ik fR
(1] M, WML A S Bk, A T AR R N G 20 & 38 28 i o ) B REATA 4 e

25 Rik, BN RRBE TR 2 BB SRR R, Ford Lo A FePt & & PRHAE =il N HA S 1)
il s 25 ) S B (K B Ay 7.0 x 10° IImP) R g (B¢ He ATIA 100 kOe), FF HL7E fiki R st /N8 3 nm )
IS R ORI R AR R 1 A0 FER 0 PE[4]-[6],  HH UG BROA 8 5 2 BE A A T R B R i A RL . (HR, 7 G
B P AT BRI FePt A &y 4B K T2 4t CoCrPt i %IK %, WA R, 125 FePt /E NHITE
i 4055 I FH 1 U REE L0085 LSBT, I AU — 2B PR AR LR KN o B A AR B, 45 N Tk
FALBER — AR e AR PE AT R A B T4 B FePt ARE. I/ N E A BRL R S [7]-[10]. HA, ABA1TAE
A 2 A2 FePt MR 2= R REAN T, W ik — b it

AN R FH R MG J5 1201 4% FePt & i, FIH MgO ¥ JEk 51 & FePt s 1) fot 2144, 7F FePt
AR B N SEATER PRGN R, X2 R 9 U RETE CoCrPt i A7 L 11 73 BR A RHR [ 3]
JEid XRD. SQUID Al TEM [HZRAE, KIRTHBEARENT FePt F RGBSR 5o m . &5 FR I
MgO #f/ZBeWE 1R Tt FePt MBI 2= e, 5580 HE AT A BRI FePt IR IR RIURE K /) o
2. KBHRE 7%

2.1. HEHE

S, K 0.5 mm JE 1) 2 S EE A F TR VO ISR T, EONREES IR A B EAR , FU RE
i 2 x 107 Pa. I EGI IR STHAAERE F_EYTRL MO K2R FePt-SiO, /2. 55—, 4K MgO 1 )2: 1
FESE F n#A# 100°C, #RJ5 75 MgO B _Fin 22 i FLE, 8N 0.2 Pa ISR S » R A5 K38 %58 2 nm/miin,
IS 6 min, AEKERE A 12nm. 54, 4K FePt-SiO, 2 : #£ MgO FFZ AL b, HERESE A iniR 2
500°C, FIH Fe. Pt fil SiO, #0(4L % & T 99.99%)3" Fe. Pt A1 SiO, =FW i Al Il 5 Bk 3 A B, &S
W2 0.2 Pa, 7 =AM FIRTEA R TR, 115 Fe APt IORCEE N 1:1 (JE- LK), 1M SiO, AR LE A 40%,

@



WS %

HEA FePt-SiO, iR A KE Ry 1.5 nm/min, JRGTI (804 5 708, 371G 7.5 nm ERIGPUKRRE . [ 1
DNZHE B R SR e B PR ST SE B ARRE R E EUS PR RN R 150°C AR, P AR R
HAB R A, R)E, TP REE, DU, T — PR TR,

2.2. BIRTAE

ASEIG T, B X SHEATEM(XRD, Bruker AXS D8 Advance, Cu Ka 5F42)FAE FePt 2k I (1) 41
gERy, FI SR T FE(SQUID MPMS XL, Quantum Design) kil & v [ i ik i (M-H) i 28, 1) FH 3% 5t
LT 2 M3 (TEM, Technai 30) R FAEAE S BT 35 o

3. ER5ITR

4 2 45 HY FePt-SiO, 4HK 5 1) XRD i [ . FePt 1 MgO & C 2 7E I b Gt . 10 5 WL, MgO (200)
(20 = 42°)k H MgO #1 )=, H 3 E IR 2 5] K Llo-HH FePt 234 hr ik fot Z5441 FePt (001)U(237)#1(002)
U (49.1°)AEH R B, bR foe 51 FePt (20004 (47°) LbicEs, JLF#7(002)ii i, #—5 kKBibr&
FIRFTE R FePt (111)06(41° 11 B) JL T A HIIH . FePt MM L1, M4 ¢ Al it FePt (001)41(002)i i
TR LA SRARIN[4], LU HAS % IEA P S =091, JEHHL “17 . XRD 525645 5 B 7R 1% FePt-SiO,
YK A R BR I Lo AHZSH AN R A2 1) e PE e

FePt K AR IR R G~ 1k ot T DA Ik e s ith e KA B o R A i F SQUID 185 K37 Y Bl
255 kOe, WIIEHEFE R Fik 107° emu. 5] 3 TR 1 FePt-SiO, 44K M 1) 5 EL A FAT R th 28 B . A&
R DAE H, TEE M-H 20077 TR G (R AR R BAGSRE M, 1P SRR 58 E Ms #H4E, 17 800
emu/cc), T ELFF /T H, = 21 KOe, i T BILAT 1) H i il £ A7 it 45057 CoCrPt 4 4 I (5 kOe) [3]. Bt4h,
FEISFAT M-H R M A1 H KBUB TR R, “FATH) H, = 4 kOe, XA [P I3 44 3 5 L
TPAEPEREL] A M-H B2 i AT CLH S H 2R AR 25 ) S B K, = 3.8 x 10° JI/m®, S KT 3AT
CoCrPt &4 (6.0 x 10° J/m?), I H L4t FePt & 4 WA FI IR (7.0 x 10° I/m®) [3] [8]. XLLZ¥y
RUZE R E R R, A BT Sk L FH A S8 4 A7 A 0

N TGRS MO IES, R T &2 P2 TEM SRALEE FePt I . 4] 4 45 T FePt-SiO, k)
BT RIS RN 10 T5). B ER, B S0 5, 54 SiO, HEL, FePt JEAR G i 4> %1 1%
ANURL[9] o 1 — 0 I B 1K SO ORI BLAR K/ FRATIAS H % FePt-SiO, 9K I~ 35 R~F 2 8.8 £ 1.3 nm,
SR RIS 2 )5, FATRIA TEM B S FrEe =R 100 75 18) SR I 52 AN RIORE 1 A i 25
P, WS BoR. Ok ER s BT fot SRS S5 R, RIZ FePt 9 KIURI IR ) LLo AHER AR K o

FePt-SiO, (7.5nm)

MgO (12nm)

Silicon Substrate

Figure 1. Film structure of FePt-SiO,/MgO/Si (unit:
nm)
1. FePt-SiO,/MgO/Si BIFEEZE/IE (BB AL: nm)
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Figure 2. XRD patterns of FePt-SiO, granular film
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Figure 3. MH loops of FePt-SiO, granular film
3. FePt-SiO, SE R AR H 2k [E]

Figure 4. TEM image of FePt-SiO, granular film, displaying
its microstructure, with average grain size of 8.8 nm
4. FePt-SiO, SEIRE) TEM RIRE, BRHEMULER, B

RFHRT 75 8.8 nm
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Figure 5. High resolution TEM image of FePt-SiO,
film, displaying its fct structure in nanosize

5. FePt-SiO, SERRAI= 574 TEM B, B/REHNK
RTHY fet 2548

4, &5ig

i R A7 RS ETE AR RE R e Bl T FePt-SiO, YK BRI (LA MgO 1 A¥FIZ), FHFIH

XRD. SQUID 11 TEM 43 7| ZRAFH 2k . WEVERIBEMIES . 45 3R, 45 SiO, J5 1) FePt B0k (1) R T
B ERK, 155 8.8+ 1.3nm. —/Z 12 nm B MgO FF27E B T #5Bh FePt MR L1 AHEM, K15
075 (R 27V R (T ELFR0 ) 55 21 kOe, M-H R (K AR s &1 R ERE Rk 3.8 x 10° J/m?). i
e g e A T BAE A ) A RE A A A7 A AR CoCrPt & 4Tl . HiE B FePt 44 K Fiokr i i & — Fp il =7t
HIREAT AR, BT — AR I 280 7 it A A 6 B 1 N2 R 55

EHEUmHE

WL KA BRI G Esh I g A4 iHR” ), 185 2015R430010.
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