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1%,
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10-70 1%,
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HIIE T AT I
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5 HEIE NS %,
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KRR PR L BORE K 3400 2 () B8R 17 sl R TR) BELR 77 4 R Ge LA

BREAK

[0004] RS JSAR A T AiRL AT, 32 B HIAE TS ARSI 470 4T Mk, 20, P A Al 28 B 5
TN EIE SV o TR AR O, S AR AF Al A BT L A TR P ] SR ZE AR
FE. T EWEE LU0 A 20 6B (TIRAL) RINER . BRTRBAACE T A
A I JE R B T7 I A LA GBo AMITIESS /3 A B i 3 1 25 B2 4R =i 31K T 200GB/
TITSEST o AESEHL S X T5 T, K, ECRA BT R E AT
MEH FRAE BT SR 1T B 5], R RS SR A BT 20 B N R 107 BT ELI s A P PR
RS 5 Al PR LA IC S 5 SR B0 SR B o SEBUTE I SR i AL AL A R R
oA IR AC S (HAMR) Ao

[0005] 7L ELRAIC RS (HEJE TP BAEE MRS AR IERIS A BT ) o, £ 5HA g
T AH 3 ELA 77 1) TR R 1 30 AR A B BT, P A 3 RO A A il £ 10 % J2 v 2 L Y BT 7P P B
[ 71

[0006] 7 MU ALTE A ot o, 40 /NGB 2 A PE 5 R 78 A AUME SR )= - 8, 10
KA 5 28 CoCr B CoPt— EAMMNRHIE R . XA 2 R T, & Co KX IS Bk
FEVERT, 11 & & Cr BUERALY I XIS ARREE 0 o AH QR BRREWS 2 1) O RENE A2 TLAT FE R AT
2 I8 B AR R X A e 1 55

[0007] M HEA 3 ELREA Y 5T (1 SR R A 2 B RS, W BLRAG Mk b il e 2. 5
AN BBEASBRCL AT LB RE T (5N ) AR VAL B, F BT 247k 115 B 17 AL S5
ST SR EN R TT B A . 2 T N BB AR I AL R SR A K Tl sk
I 50z BIRRH RO B 10 1240 EAL K 2 AR SR R AL . A5 N B RESR T I TN
RIRESA R 2 Ja  dR R FF LA . AL RTT B DL T P In I RESA K 77 1A . RS, e %
I 52 B R R DLAE S B BE A BB B Sk A 7 AR LS A L, AN T SC VR FITAT fi RO B AR e
B

[oo08] M f) 3 Hic sk RG] — A RA X E (SRATEILSRZAHEL ) 0“8 Bz
(SUL) AMAH XS A Y Bl ” 3 ELRE PR IC 5% 2 BOIC SR o, I A H] — Ffr Al pid sk o T “ 4R 72
T 5 A AE AR R 5 g 7 B RE PR A RE, K2 2-150 BLATHR (Oe) BYFE K4 1kOe B 4%, Eb AN
NiFe &4 (PR G E) BURE S MLACRHE BERIARE. B8 7 T PEAC 3 J2 AT AT =y i B it
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77, L JLT Oe, I H 214 2-10k0e, 3-8k0e B AF, 40, X Fhic sk 2 45 KA E & 4 5+
PER RS F A4 (4140, 48 CoCrPtB X FERY Co-Cr & 4, BREEANZS 5 AV B ANZS 5 T8 W I 4
BE) o BRHLEZ 515 MRE Sk A H B RE & o il R RV ISR 2 . BUEHL, ZRGIE R
FEAERE AR 22D — AN HERE PR 2 DL AT IR RIRG & 2 o B, H— B AN HERE A R
JZ RE) RSP RE X P S 2 B T 2 /D — ARG P D SR 2 2 R, I BB IR O R S R e %
& Z W A2 TAE S AR AT iz 0 % 2 B BB M S AR M . 2 LR B0 A i
200702870313 FH EF] 6914749 . FE H LH) 7201977 2, ik )2 0] LAFEH TR 22
BRI ZA 2, X E i 2D — A 2 T4 S B TE EC SR ZE AR hep (ANATE R
I ) MEL.
[0009] FLHE QMBCKIEEAMRAEE, BN FFEEZER T AXEF RS — P EE
B ma] (R ARG 1 1 S J2, RN SUL R AE FL N AT — B BR , SR i A AP SR I 28 i iz e g 2 =k
(5 B AR R 77 X8 1 2 D — A3 BRI RE PR D R )=
[0010] S HIAIIEEA BT ( PIRGYE SR () A7 A0 Bk 1a) A8 il & i 52 2 PR ) AH L, B
BT A K —FhRCIR TE RN I, BN E R 3 — P9 K ATE i B IO T 2% 4 . Btk
BRSNS AR LA ESR ) REICEN R ERERCIR IR E, %2 BA
i I o RGP AR IR kL, T SRR S B A B A ARG M R e A R A
Yo SFBIERELRN 2-20 12, ReEREME Mok 2 RIS BAEAW/MEZ . 55 n EE
FAREL (Hrh S BRI R AR T (Ar) S SR AR AL I A2 AR A0 e N A Ik S
(1)) s PR ReIR I B REVE 2 BDTAR G R AR 7R AR R i 1R 7 AAE R IR LR N AT 1, I
HIEHRH T RN S A, ForR U0/ B 51N B4 T i R A SR AN B A A A
RV ARIREY T o BCE , ] DU A 2 AT/ B 4 B0 S 8 1T 5 1 NS EAL
KARTEA T AR (PR ) AZAERE 00T AT MRS (1) B, ARk, 7] AAEA S A
/ BRI R I S AR AFAE B D0 T BEAT I T, RIS A B A T M AR AR AR . A
/ BRI G\ BRIR LI B i S B A A AN/ BUR A, IX R, AT AR AL — ok 2
BEEE M, Ho R 2 TB] RS [0 A2 B A 15 LIS o 2 IS E B R A 4 20060269797 o X Bl g A
51 NAT LA ORISR / A7AE N T BT 2 S
[0011]  fEFTRA B FHIEAN SR Z, AT RZE S 4. N TRNESEWAREAT 282
P e RORBERE 310 % 2 B AP AMEHE BT BRI 2 B, BT UL — 2 5 2 (1 aiokh
BARBGHFRIM R (727K FARR ) JF B IEEEAE (RPIEE R “HH5¢” BUnHE) .
SERIE BRI PERANRE, LR B 2R NIA IR (DLC) 4Rk BB s T ARG = 2
b HEETZE R E 2R BB ) ST %R NN EZ o Bk
WEA A VAR SBW)RZE (SUL) AHARR ém bl 2, I H st HE oA BRI O 7.7
it G (Fee) MBI ZRAD—Fr. RiE “q4Ei” 248X MM BHE X ST &MTH R+ 55
SR P A EE B 2 I AT o AR YR AR % B R HE & J2 T DAL FEE A B 9K Rl B AT
e e, REZMEHE X 5T KRt 515 S8 S E A 230 AR T 5t
AT LA P E AR T RZ R R R N Oz I R . Y, AR R AR AR s T
DIRZ . ZZEER 2R T kS Cr MIRZE B @R B A A SR BN 5 . b2 R ZE
ARG )2 E AR A (ECanag )PR8T 2 e b I S DiAR AR JR AR o
[0012] HEHZSHBMEZOFEITERRCR” idsf)Z CHAr, B sk A 2 A 55 58
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G ) ks (H, Bk SRR ) SR A Ml A ), IR L2 DA 2 B0 SR R RC
BRI SAE— . RPN, EAES R )Z 7T LSRRI 2 P i — A
Fidhaa (NMEREELBB G EG1E - “ECC”) . ZMEE LR 7201977,

[0013]  fEidEW 40/ NG RLC A ] Re B AR B . — Mg 77 RS m g M
K25 5 — NG Z BUR B AR G R pR AR A b 28 o 31X T DL FR (I — P AR e ik
[RIREC A R SE B, IX P A% 08 Ak B R T 38 A 0 B 28 /0 — P BT 2 W) Bl X S8 Bk 2 e
3N I B) PR A B R (D BB 2 T S BRI A (7 ARC” ) o 1Z3R & BB R — AN ok
(0 AR, B3 K A e M 7R e AR PRI KO T, B BkRE 2 5 2 TR) R R 5 i 5
KRS H . SAESRNYREZ ML, a8 ZE B A BRI FmRE 77 s HERETE R BB 2 1E
TSR BRE E AN E S B2 2 TR 3R A T MR & BUR SRR &, KB T RS, 8
FEHb, T PR THT ARG 1 2 R M Rk A DA T LGV B T AR K, o HL R ST A SR R
KL BN, B0 = F TS AN X e A —2, /LR 6777112,

[0014]  FEARE T 25/ R0, JF Hn] LA R 3 . % 3838 - & NiP/ B &R &
&R BAIM B B B - BAWE AR AERE A R BLE AT A AR SR
k. 2 WEELH] 7060376, A= REC 3 NI RL BT E AT A SRR RHERR R - B
(A1-Mg) Ao X Al-Mg & &l otk gl b— 2 B EZ08 15 RCK I NiP, BA3E R
FEARAOAE T, B I, $R S A B ' 3R T DARRAL By 75 1 3R ThD ARUAE FE BUSUE . ARIE AL & 2
(T RAFAE T EMRGR I EAE ) 8EAEEE/NT 200 BN SR EBERE S &MEEZE (L
WTiTi 54 TasTa G54 CroB Cr A4 ) o

[0015]  AH 45 JE (1) 3R J2 8 55 FH 50-300nm J5 1 FRRE T A4 B2 A B, Bh i Ni s Co Fe
& Fe (464 (Ebtn NiFe (3§ 3E445 ) |« FeN, FeSiAl., FeSiAIN) « & Co fI&4: (bl CoZr.
CoZrCr.CoZrNb) B & Co-Fe W44 ( Ebi CoFeZrNb.CoFe .FeCoB\FeCoC) » #H X% i 1 3k
J& 7 BRI A4 50-300 R IEM— EEZ JZ AWM B 2 EE B AR AEE hep MBI
Fb—AJ 2, Hfl Ru.TiCr Ru/CoCra Pty RuCr/CoCrPt 45, 5 ML HE B0 5% 2 HH48 . 2477
FE I, SRR Z (SUL) AHAR IR b 28 5 n] LV JE BE /T 100 3R 16 fee MEHE, t
1 Cu. Ag Pt B% Au (94 4Bk E A R B ki 4n /N ), Lt Ta. TaW. CrTa. Ti. TiN. TiW
B TiCro /b AMEREME R E 10 205 1 10-26nm JE 1 Co 4 &2 ML, %A & afEk
4 Cr.Fe.Ta\NiMo.Pt.W.Cr.Ru. Ti.Si.0,V.Nb,Ge.B M Pd F—PEEZ D TE.
[0016]  7E L3l MA RS2 o, Phim A L R ELA R RS E A, FE HAE &N kA
O T 4. XA, EMAfNFRe (Hadpedsk FENNR ) #HoxkE
AL, R AE TR A RO TAE. 2R, B AT N, AR e B AT HE AL
S A AR A IEAEE RS 3k, RO ER A PR SE B 4] 1 1e ST R — 2P K
[0017] 55— 7T, TvHIE B A BAE v EALAE 2S 18 3% A A Be & AR ml o, I Ho 4k 2 )
B R 10 SR TH 25 5 — AP 3 R B i B i A A - SR, SOk A BRE AR 1 77
77 AR b, T B A AR E ARG AW LF . AR, AL R AR — 3
AL (e e Sk A RN IEE ) 5 R E AR A R b, FF R AR
A 5E A, AR . G558 X TIAER (RIRE AR RS ) W, 18 H 3 B i
ARG T Re 43 21 1) 28 Ab 2 TR MG TH 1

[0018] % 5 4 EL 10 R A A 7 B /N O s R P TR JE M, SLrP s 25 ) e e
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B, DLRR S SEIL AR B JF 5 miBR E KA A A TSI S R WA, DURe FTREK 1T S
N TR A i B 22 R UMK, DATEREVE SoR B 2 [ 4E FRAR /N BIAH DG K2, I HLRE 1) 58 4
AR B R, DAY A (TR0 AR (SFD) I HL&bokL 3] R i R 2 T M R 35 50 7 2
DA AR 5 PEIT 8 SFD S/ Mb.

[0019]  Fifi5 IS 25 S 4k 2R3 K, A7 0 B at B /N IR ok 25 44, ASE A7 A il Ve R 5 4
FRAE AR B o /N R 5 R B 20 1 (R ki 2 8 B 45 1) S PR A8 4k ) B UK,
I HAR 5 W 4% 1) e DLE R R e T, )R ek i) BN MR AR R . DRI, AR
Fia] 5 NPEAS B gk E A2 SFD A B 2D BB e EL S P 5T 19350 20 A5 B e 9 A o
[0020] A2 1 25 JE [ 77 VA EAE TR A B R B 25 Bl B A I RE PR IR R ZE N T 2R
1M, Sk A BRI (HMS) (S N SKFIRETEIE 3 2 2 (B EE S, ARG LBUL R 2 LN E
ANEEERZ ) AESLAREREEE (HKS) (5 NSk S A SRR SUL 2 (B [ TE] B ) Bk 31 SUL
)R PR T 25 P E 2RI . B HMS/HKS BN, T e K. SIEE 1. B/ —
B, 8] DU Z 3 KT % 5 . R, 86 B 45 DAekast o SR, Jak/Iy HMS/HKS &3R5 BRI AERT
AR, FERE A WA A AT I o HMS/HKS [k B8 R 2215 .

[0021] BRI E2 N FEZER R — A&, TS SR TTE4ERr 1, #n) 16 U, Tk A
SE VAT RS B98N R br 52 HMS/HKS o A, HMS/HKS 470 B8 () K& AR/ N Al BEASSE HAER K, TR R
B A HE 1) [ B 1) BB A T R VR 2 AP AL, L AR P 1C 3% 2 AR R Sh e PE T6 BB ) ok o
A I 1 AR R

b SES

[0022] 33T 52K B T TR/ HMSVHKS B SUL Ft) &R i, [ 4T R o 3 AR TR, A< &
R &N T7 TG T 0 SRS IR T 25 2 o AN SE it 77 T80 B b NURE 11 B Rk PP AR BT A
I R AFAE B S 28 1F (L af BLE R B AR A T LB IR A i A7 R R A
BB BhREIE S (HAMR) A J5 ), BAEAR B BT SR a8 R 9 AEREPE A ( Ee A ok
B HESANRZE BT E ) o B, FEIE SR R T, A S B R HMS JHKS | Bk B R Z [F]
FEAF DAYEIN, 10 A A R ) B

[0023]  —/NSEifE Ty O ARG A, E B RERE T IE )2 L AR ZRE TR LR E TR
B N B R T A R AN o R, R T BB A ME A R AN JZ B Fes Col Nis
C.Ni-Fe—C. Ni—Co—-C B EATHILH S

[0024] 55— ANt 77 S S — PELFE IGURE PR BB RE TR S 2 I B8 kb, JIGURZ 4 Bk
R T S 2 ROIR G, I HAREET (Ru) W8k (Fe) Vi (Co) VB (Ni) JBR (C) R ARRETEAS K] B)
EAINAS . A, IR SR RS Ru MURLE , Z 24 T A B RuCo A4 B
(IR 2 2 18], 1 — R 2 544, HAp X A RuCo 2RI EEEZ)°8 1-200 28K 100 1%, HoA
Ru ZHIERELIA 0. 1-100 BB 10 18, #EH, Ru 2 S kR AR & BIIX P RuCo 22—k
P, B, B — > RuCo 2 RIMEAITREALTRIE (M) £1°8 100-1000emu/cc KT 1000emu/
cco B, ZAF AR E IS Ru MERLE , 1ZZEWUIRTE Lk k25 Wz BRI D
RIZZR, Hob Z 4 B Ru RORLZ B R 24108 0-100 32, 10-70 32 .8 60 1%,

[0025] Y — NSt 7 TR0 B — i A 5 UG 1 Ak e % 2 R T B R T Y TR M
JEUURRAE LS ON S 3R T b 1 W PR BBk W M Sk 7008 2 BUE AT AL & 2 1, Hof,
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JEZ A RANERE A/ Bk AR 2 B B A YR R AL 5 B 29 2 100-1000emu/ce KT
400emu/cc KT 500emu/cc. KT 800emu/ce BT 1000emu/cc. BEH, Bri iR 4 5k
T S 2 1 )5 44009 1-1000 152, 1-500 3£ .10-500 3£, 100-500 3£ . 200-400 3£ . BY 250-350
Bro BUEERL, BTR GRE T BCERREYEN AN JE IR EZ)08 0. 1-100 #R88 0. 5-50 1%, EifE
s B i Noupd e BB G PR S A0 iR 2 I SR FE 278 0. 1-100 3REL 0. 5-50 4%,

[0026] Y — st 75 20 B — i 58 LA 2 B Ak 2 9 2 R T B R Y SR A
J2 R PE B M S AN 2 BB T LA R 2%, 55 95 IR 1 BB R PR A S A
JZ < BURE T B R Sk AR 2 TR T B Rk R v 92 2 L B AT R A B B AR EE, 1% SR T
BT BA LA E R (IMS) Bk R FRIAIER (HKS) B9A Rk R R/ 749 0. 1-100
#.1-50 42.1-30 182 1-10 22 . BY 10-20 12, iZ S8t 77 s S B A B K2 s KRS
NGBS . BER, TSR T4 5%.10%.15%.20% .25 % B 5 K.

[0027] Y —ASEZiE 77 P e — P& L IC SR & WL, TR AR LR
FEE)ZE (SUL) 575 SUL EUiARREYEIE SR 2 s DA RAEREVE Q3 2 00 2 Ui AR R 1 Bk i ke
N ANRIZ o B, 1Z 7R B RSTE SUL ARGV IC 3% 2 2 (R URR R 1 BBk G T 2 )2 3%
FEHL, WA P BB A VE JE 2 BLHE 2 Ru BURIURL 2 5 12 R BR G H RS & B B RuCo A4 B 1) 30
FiJ2 2 8], 3 5 — P JZ 54, P XA RuCo J2 1R JE 204 1-200 R B 100 32, Hod Ru
JZHIEFEL N 0. 1-100 #2810 32, S Hs, %77 0060 55 70 IR M s gk i vk e J2 2 1 HL
7E SUL 2 LTRUE S SR 2, Z A 2554 (Ta) \RuCr BEMER R BALFA R NiFe Ni |
2 (Pd) 80 (Pt) JEE (Rh) (EREATTA S, Hr iz fhZ 1 8228 1-100 32 .50-100 1% .60
o

[0028]  j— NS 77 N S — P FRAE RS NSk B R T b PO AR TR 1 Bk R 4 =k A ik
JETTIE . B, 5 WA NG T B T A R AR 2 kg 1t BB T 2 BB AT T 4
A TR BU, NBUREE P BRI PE A JoR A1 2  RURE P BBk e 2 J2 Il M Bk e Sk 1 U
2 BUEAT AL A R B Sk A BT (HMS) BRI ER (HKS) AT 250 1) BR /N T
23 0. 1-100 3%, 28R T 3G K T 49 10-25%

[0029]  J5— NSt 77 PP J di it i e st 77 TN 77 v o AT — P O7 VA B A A T
[FIREIE SR 1 A

[0030] & S 77 AL i 7E T 10 A 1t B 5 R 45 2055 5 18 BH , to R DL U B A B S
B AR 2 W SR, A IR LL TR HEASFT SAEATART R 1

B &35 AR

[0031] [ 1 7= H T 90T HMS/HKS R U A R u 7% (FEM) 4R . X s R EoR
7 HMS/HKS B98N BT B K S AR L B3R o 0SSk JUAR R iz Sk M Jon (R G
PESHAE IR L Bt FE P A B AH A s R HMS/HKS (B R 454k

[0032] & 2(a) $5% T AT AT AT IEEICF RGN BB, SO ES
TG ) BRAR Sk A BURE PR JZ AN SUL, 3 B2 3 1A i & 52 (M JL AL (3, H 45 B
JENE) CHMERE ) 3 S & 8] e s B b3 R3S 037

[0033] K& 2(b) #4%: T INA R AR PAEX B - IEA A B a0 A f HAE 7345 59T
HitHi%2: 7 imt 5° MR HAH A6 .
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[0034] K37 T AR/ RJEHL SRR, SR AR S N/ RS R IR, 1R
HEANHATE

[0035] P& 4 /R MLy T AR BB — A SEiE 77 30 BAMEIC SR )2 B AR 2 A 2 T WE 1t A4
Lo

[0036] W& 5 R ML T AR BB — A SEiE 77 30 BEMEIC SR )2 B AR 2 A 2 T Wl 1t A4
B o o I 2 0% AR MR L i B o

[0037] [ 6 R VM2 T AR BRI — N s 77 3, H A s R B PR M2 B AR
YEZ TR — 85

[0038] P& 7 /R T — AL 77 s B B, HA A HE RuCo/Ru/RuCo BEIRJE )2, i HE %
) S PR 2 A SUL

Birmh N
[0039] /Rty b S PR A BT et I I LR 5 S LR AR AR

FINBNIEZ BRI AR EINRE S N RIMNRZ BUE TS T, Z 3 fe i
INHETAYEE o B0, 75 AT Dk N B TR) R AR D0, Do/ INHETRD B o G5 238 B s O Rk ] DA,
FERREA L R T A L BCE AT A

[0040]  Fp s IR A4 (e BRI /0N 2 F6 A A5G T BB P ) » 3 A FH 40 388 ) B8 o ARG 5 2R T 155 1
(o ENSA/ BBk B vt 20 g B) 25 pR SR ER pe T Bl &9 )2 82 (R A 2R 1A) BE (8-
WERESE ) BRUART S EE R E B M A L S 2. BT R E5M BRI A O, A T &
M E A E SRS R B, YRR (S5AREER AX ) 7EIESR A &R
St 77 A R AN, DLOR B 5 0 ER R R A S I S 80 Lo tE io st 2 g D Re ik il B
B IA] iR 43 B8 A L PR R R ST o

[0041] [ 2(a)—(b) 7~ T H TIUAHARM T B 105 RGO 07 BAR A . e 4% i 2 ]
RO 1A 25 46 1 A (AR BURETE 2 230 B R 215 (R 583k 210, SUL 220 Al
Je )2 255) H, BT AT D Il 8RR A TR S 2R B A | 2 LA R O IE R | SR RS s A
J A AN ) S PE (HK) At 0 A R B A R RS S 1B 18 T BTN 46350
W (CRAMSNK) RS m 7 (MM R ARIE S\ R 1R ) B DL A i
W (SR 713 )

[0042] AV a0, FRRRE TE WRE 1 BRAR AL A BB ARENA FAR P B AT R ARG PEA
15, BEEARAL ] 5 1t IR T R AWM R T IAE R, I IE R E S
TR 1 A0 3% 2 22 1) O 58 T A T 9 ELAR R i 5% J2 B A BB s R RE 22 M iR . 2R
Bl 3 7R T BB RS 2 B3R, B NSRRI, AR, %A B AE 10, 0000e &b
X PRI REAL B B RN A5 ) S A T U — o FEARTTVET, A BRIk

[0043] A3 kA ARG A EE ( bbfn HKS HMS. B Sk 3] SUL [ EE ) 48 LIRS, i A5
Wi SEBR AR A ER o % T HKS HMS BE“Sk 3 SUL” M3 6] R 5, )i B4 7] BLEA R 52 1
TR B BC . PR ) R F A HHER A ( B/ ) BRI A, J€ 2 i &N 2 N RETE
02 R S R EAE T B0 36 BRI« R4 A bz 43 15 DA B B A ek RS
[0044]  JeJ2 A Sk ANRZ ULAE B AN Z (Finish iR 2 [COCT) 1@ &4 i
(1% ) S P = S B R 2 W o WA e P I P AT Pt R 5 3R ()R . o FH G 2 22 AH

11
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X SR (AR B AR A B 45 St 77 XA MRURE PR SRR R A L ) ke e B RT A i I&
i AEREME A 7 — B A, T R R BE N T, R ETI A BRI OK T, TR A A [
TR, o 7E— A0 7730, FH SRS 2R R R B 3 IR 8 AR 2 B A T
A RAMNRE R B A A MR B, L SERRAR A, 5t HKS. HMS BA Az K3 SUL
[FRET S , A R BRI T (P ER R BE R AAH ARG 3 28 ) , T R )RR A 9. B 3 7
BT SOERA A/ SR EE SRR, ENR / RZHS R R, EE S ASE
Bt

[0045]  — ANt T7 b K — P EFERE S N SK AL SN R LR W, i N e FE
FEMEIC SRR (BRI TAE)Z ) CARAT T A BOREME JZ IO 2 1 3 8 1 R 1 B
YN BN IE o BUEERD, IRREVE SR BAVE SN i 2 R TEIE R . SE AR, BTSN 2 2B B it
(4o B F ok )2 AT DA Sy A TR E R MR E S S RE PR AN R 2 2 1) o BG4, B B ot 2 ] DAL
AR MR I 32 B T B E S A B 0 — AN o B 9 N 35 A& 2L A 0 B S b L
FRAHANR T2 BB Bk BUE A TR A A . IREME BCRRE A B A0 2 7T DR ER (Fe)
B (Co) VB (Ni) W% (C) « Ni-Fe—C. Ni-Co-C.BEAMIHA A, 7 H Al LLEHZ) 0. 1-100 12
B2 0. 5-50 B,

[0046]  7E 55—~ SEJt 77 2, WG PE Bk B TE A R A 62 B AR T 5 A T B AL e
FINIRINE 2 RSN AINRE e — N A B A BUE AN A A o RGP E Bk
FETEAY o A 2 ARG A SR . (M) BT 2029 100—-1000emu/ce KT £ 400emu/ce KT
#1 500emu/cc KT Z) 800emu/cc B KT 2] 1000emu/cc. B — AL 77 2G5 B R P Bicigk
BT 55 ONSK AR 2 o AR A R B ) 25 SE i 77 2, SR Sk A J2 AT BASR S A, B 5 It 1
BB A B B A kS ke, DAYRk N IE SR A B 1 4% ) A AR T B

(00471 JGiR% 1M BRCER Bk 14 A B Bk A0 ik J2 B 45 e 1) B A8 AT LA 1-20 96,20 % —80 %
50% —90% BT 90% o £E— AL T7 2, NRE 1 Bk WA 1t A BT AU 2 BT A A R Bl 1)
WREAEAZS MR 2 3 BLE T g A8 4k, He R Rk FE A8 s 65 N K 2R T 1 77 1A) b3
2 FERAFE A AR 2 IR T 1) 77 1) AR A 78 55— NSl 77 2R, BRI SEAE AR I 7 1) 1 0R
WAL, BT SR B HS (Ff)iE Uk, 3155 SUL) WK B, BHAE DA U B RS5O\
Sk FRAN R TH R S B A

[0048] AL, 5 A MRE M BUER A TE A B / BSK AR 2 B A& A B, b It P B
RN FAMNRZER ) BERAMRE DN T UL R & A B EE (HMS) Sk R Fr i) ER
(HKS) « k3 SUL [ FE  BE AT I A SR RGN ER o IRl R R A/ N B P K40 0. 1 KT
210.5. K T4 1. KTL 2. KT 5. KTA 10K T4 2048 K T4 3035 . 80K T4 50
3. B, 5ERCA R ANRZ B AR TG, ORI SRR A R/ Bk AN JE ISR
TA PR A TEE R KE AN R BCEA IS . 72— ALl 77 U, % 5
MK T£5%.10%.15%.20% .25% B 30% LA I

[0049] 5y — ANt 77 T¥5 Ko — i FE U 1 BB G P 2 J2 (0 S A B, S B R 1 %
BRBEME 2 )2 B D URRAE SUL b B AEHL, SR M BBk B I S 2 AL T RETE IC SR 2 R 7. B
i, NGV B R T S S R IR P o GRS P BBk R VE 32 )2 AT LLEEET (Ru) WFe.CoNi < Cs
BRI A o 78RBSt Ty 2R, R PR BBk R T ¢ 2 ARG E M R . B, e
= BGOK RARRR o AE— AN ST 77 A, N T Bk R e J2E B DU AE D SR A L, R
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M7 E A P 2, B BARG SN RANRE - £ 5 — D77 o, iR AR
5 STt 77 T BN PR BB R P A BN JE AR P E B R PE e R B T e R & . B
Hhy, A T GRS T Bk M SR AN

[0050]  Jiifid Ve BUER R VE 2 2 A B RN REAL B (M) B4R 100-1000emu/ce v K T4
400emu/cc+ KT %) 500emu/cc KT %) 800emu/ce. B KT Z) 1000emu/cco FITid g 4 ik
e 2 I JE B 2954 1-1000 32, 1-500 3£, 10-500 15, 100-500 1% .200-400 1%, 5L, 250-350
3

[0051]  — /NS 77 3 S — PP ARG SUL B8 %%, 1% SUL B4 2 Ru 3% 42 1 By Bk
A (AFC) E4 A X 38, il , X AN SUL X35 A (1) f— A X A E A9 45 E i FeCo— &
G, FF HIX AN 708 5 DX I i A — A XU SR 2 2958 1-400 352 ,10-300 4% . 100-300 32 BY,
200 12, R, & Ru FIELEH) ARC ERIJEE 298 1-100 12, 1-50 #2.1-30 £.10-30 12 .5
10 3%,

[0052]  7E 55— AN st 77 A, 10 5 W A L FE IR R PR B RE M S 2 R E R AN
RuCo {2 JeAF % Ru B2 R o % RuCo |2 B iF 4G 2 T 50 % ) Co. 2 T 75% 1 Co.
ZT 90% K CoIZ T 99% [¥] Co. XFHA™ RuCo J2HHIEE— AN R B IF 28 1-200 12,
50-150 W FEAE, 100 R0 Ru E I MALIRET, HEZ L 0. 1-100 4%, 10 IR 5 4F, 7
H Bl kRt A 3 B3R RuCo 22 —EF & .

[0053]  #ZfEH, RE— RuCo JZ R ARE AL 3 B 2974 100-1000emu/cc, B KT 1000emu/
cc, I H BT & FORCIR I o

[0054]  FERE—D KR T, & Ru 17 8 BIRURLZE B UTARAE RuCo—Ru-RuCo K /2 &5 14
Z PG e R (AN REE ) 2T BN, %0 E R Ru Z R L8 0-100
1%.10-70 £ .85 60 1%,

[0055] 5 —ANsiti 7y b e — P A FEUTARAE SUL 2 RS A E e ik, B
Hh, MR AR B I 8-St 77 20, % PR TR AR IR I BRER AT R )2 2 R o i Ph 2 B
FERETEALBL KA A R 4H (Ta) . RuCr. NiFe. Ni 4B (Pd) JEA (Pt) 5% (Rh) JEUEATTRIALE .
E— AL, P2 E T iR RuCo-Ru—RuCo 2242 T B, %2 1)
JE Y1 1-100 3£.50-100 2.8 60 152,

[0056]  7E 55— AL 77 2, dfl 2 EFERE M R AR B BCE NI A . B, &
P2 M EVERE NiFe Ni AR (PD) ET (PY) VBE (Rh) JEEAIMAS

[0057] 534S Ru Ml Co |21 J& )2 5 M B0 8 2 M bb , AR ST 7~ 1Y RuCo—Ru—RuCo &
JEEER AN 7Ok SUL B FS o 5 %0 IR 1 B G 11 2 2 B0 s I & A B, FRAR
AR R A 2% St 77 = IR ME B MR S 2 s/ T Sk ) SUL TR 7S

[0058] A, 5 A MR 1A Bk WA 2 J2 I A0 28 AH B, bkt W 7 A Bk T P e 2 9 )
TAFPNLFK AR S BREIEE (HMS) SR OREFREIEE (HKS) Sk 2 SUL [A]3E BREA TR A G S5 1)
TR BE o IR P SCRE A B A N BB K T 20 0. 1 R T2 0. 5. K T4 1 R T 4 20 K T4 5,
KT 10382 K T2) 20 1= KT 4 30 IR VBUR T2 50 1= B, 5%A WM Z &
FHEG, BB Z 3K T A il s & 2 1 e RSN B BT S . 18
—NSEE T T, S E R T 41 5%.10%.15%.20%.25% B KT 30% .

[0059]  FTHAI A AFR 7 A T SE X L8 77 0 iR 1, I H IR AN 75 R B A Al Be i S 3 J7

13
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7 IR PR A

[0060] 745

[0061] 7= 1

[0062]  FEICSREA T, Ni-C EAEBREMEN FAMRZ (101) TR eI )2 (103)
e B, BETEICSR R (103) AN Bl s BUER, BEPEANRZ (101) B H BTFR ARS8
SR (DLC) JMgE. S 4. B, AR B FrR szt 77 200, & S 2 AR &
IR RSN RJE (102) BOMBIRETE S ANSKIERT o 4582, SIARARKE & (Hids
TR/ BOHES N Sk BRSSO ANRZE ) A LG, A RN HKS AT HMS k20
T, [P EER R PR A AR A . ASSEZHE T FAIRETE Ni—C FEAERE A X A SN T 4R E
(101) JEFE. B 5-7 7R H T HKS(106) 1 HMS (107) o

[0063]  Jiifdd VR BRER WA TE A PR Bk A 2 BRI AT LA 4R Ni-Fe—C. Ni—-Co—C. Ni. Co.
Fe BUEAIMA G« XPPEBAMNER Z F R I E 2 b B 17408 50-90 %, HJE 2554 0. 5-50
3o BUE, ZI0 XA ARERZE (104) A1 SUL(105) .

[0064] & 4-7 KTk G n T 7E SUL (105) XUZ ARC 4548 (& 4-6) H UL AE 2 2 B
PR ARC SRR 2 2 (108) (Bl 5-7) IR FPATHEY . XL R FPATY T Z I &4 TF
iz, A ihil, A TR A FPRS T BT PRSI R THEE oA, 1
— AN 77 A ERAR R R 2SR I BRAR R OB & o N R g iz AR T 7 X
[RRERE TS Z (103) , BENEKBACZE (105) AR A AT —BLEE, S35, A SUL (105) H
K, I ARG R BE A S AR AR S O7 X MR 2 (103) Z I &b — A2 B
RIS

[0065] 7R 2

[0066]  fEE] 5 Fron sl g, n 175 B 4 ABALRI &5 R, Horr, A RuCo. Ru FRETE 2 J2
(108) B 7 A I Z (104) o FEARLIE T FNH, & Ru ()2 (110) SEF#E I RuCo (1))
(111) FefE. i = EBRIF YK SR . RuCo &4 Co A RIFNT 50% -100%
Z s RuCo JE[HJEE B AFAT 10-200 ¥R 2 [0 Ru S BAFAT 0. 1-20 #RZ [H].
[0067] 7~ 3

[0068] & 6 7~ tH 1 — A SEE 77 2, e A e AE A ) R SSURE IR R 1 2 2 (108) L FE
RuCo (111) /Ru(110) /RuCo (111) , HAEMIZKEALT K] 5 PR L &5 7). fEARSLiE 77 =0, B
FERT)Z (109) felf & Ni-C E A M, 4 T B B 0 5% )2 T, 308w P ERAME e 5%
JE R TIE o RIS R R ARE R D — N U

[0069]  E HT BT BT fE O RE TR J2 A & CoCrPt & 4 SE N2, JF HIX Sk )2 A
SERT ISR, A A B A — AN S2 i 7 AT Ni-C B A, HRAL SR E KT 100emu/ce K
T 400emu/cc KT 500emu/ccs KT 800emu/ccBL KT 1000emu/cc, LA AL CoCrPt &4,
B, R 200N 20% —80% o AE—ASEHETT I, FE1R)Z R ETT 1A b, B 73 B AL
1, H ERMEEAE SRS =, R 764 Fe Ni, Co. CHHER AR, XM
(152 A I B AT A B FEAERE T AN E 2 0, S AR, B R E T i E 2 EA BN E. B
FEH, RRAE A% & BH 1 & SE 0t 77 3K BT TR A B0 2 A BB T A BBl 2 R TS 5 B AR kb, B 5 ook
RGBT 5GBSR 2 2 TH .

[0070]  HR4E— AN 77 A ISR AR AR 2 (101) B 5-6 B i TE ¢
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JZ7 (108) B[ 4 Fros B MEAERE I Z (104) .

[0071] 7R 4

[0072]  7EW 7 Prosiongl, Bk 2 (108) 45 Ru )2 (114),1% Ru J2 (114) kR
G (AFC) BIPIAFURCIR A RuCo i (113) , iX P MFURLIRY RuCo i (113) #41% Ru )z (114)
JeAE . XPPAFC G IE AT BArii e, Horp, R 2 Z 4 mE A 75 RuCo 1Y
FURLIR “SMILE” (SRt T 8WEI 2 ) J2. 540 5)2 RuCo BYiC %A1 5T AH B, HRAE A % B
SEi 77 ) ARC Wt RAE N 1ok B I Z RS . 1% RuCo JZ2 LRI REAL 3 E 20K
100-1000emu/cc.

[0073]  IXPHAN RuCo JZ (113) FEE— AN EIF£18 100 R JE A T X P> RuCo JZ (113)
Z I RUAFC ki 2 (114) BIF2 10 ). 7E RuCo/Ru/RuCo EBAETIE 2 I, BIFH 5
ERRURLIR Ru 2 112, 1% )2 L2 TR OS2 (AR08 “ML7) 5 BRI 2 755, A
MR I T IX AN E Z MRS i A B 23 @, fbhids 2 (FERSLE 7 R, HE&
218 20nm B 200 18 ) FRUFEFEA FUEE)Z, IF H S A R AL 5 A B EROZ IR M Bk MR A R
ShRIZE DI E IR 2 BB S . 5 B RRURLIR Ru 2 112 2974 0-100 3R &, 10-70
5 554, 60 R A,

[0074]  7E 5 — AL 77 I, 7 RuCo/Ru/RuCo )22 N HAE SUL 2 b, ALK &2,
i 2 R4S Ta/RuCr, HJEREEZR 1-100 12, 60 k. 785 — ey 4, SUL
BUFAFEIESE FeCo A4, L2 AFC Ru JZ0451% SUL M HP TE] 23 AN SR 2 At X7
A FeCo JZ8- H 4R 200 ¥, M Z[E K Ru AFC JZ & IF4)8 1-100 2.1-50 12.,1-30 1%,
10-30 3£ .8 10 1%,

[0075]  AKEE)& it 70 CEetn il 7 B ) Wb 4E 4y 1 Sk br k2 RS, [RII AR
RS RN T AR

[0076]  JRf1 5

[0077] O T3P kN Je 2 R 2 )R R, A8 R e St 7 XA, A T U 1 Bk R A A
BIEAALA B . B, X bRk [ NiFe, Niy Pd. Pt RhBUEATA S« X PREPEM B
SRR A A R B U Bl — DAL AE SUL MM 92 )2 2 R B Bl 2 i o XA F B R AT
(fEH T “REFZZM” (“SMILE”)) , REAZA G TR EL (Pt RhPd 55 ).
[0078]  Xf T ARYGURAL EE AR N 21T 5 B AR SRR N 28, A8 & B 1) H e SETt 77
ORI ¥ 2= 2 R ARSCHT 5| - BT SOk, B RE A 58 BTSN E & R &R S,
A5 HEENSE ., ACHEHRARECSRE 05T HEREE AR EL“E
G- RIS F“H ... ... TR ik o Ut BRG] S AR B TER), AR K
) 2L T 0 RS et R ORI 23R 545 3
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128nm "‘" 256nm ‘—’I
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0.8 200
0.7 ////; =2 150
0.6 - § 100 —
< i
7 0.5 E 50
04 S 0
N T d
1 0.3 T 5o /
m O
M(emu/cc) -100 M(emu/cc)
4 | H=10,0000e H,=10,0000e
A [----- =100 % |  [|---- H,=1.00
/'l_':': —_—— Um=125 -150| —.— pm:125
927 B — um=1.50 \ .............. M,=1.50
— u=1.75 — U=1.75
0 0 200 400 -200 0 200 400
HXFALE (nm) LR (nm)
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w7
101\ }107
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