F13HBE2M
2000 4E 6 A

LT 2B ¥R
Journal of Yancheng Institute of Technology

Vol. 13 No.2
Jun 2000

EER CoZ:Nb BEMEHERMNHR"

BIF K

(BRI HBERSTREA, TH IR 224003)

B OE FRMM AR R A CaZND AR M AR B, BRAY, B
WA A B 4 AR TR A 3E B CoZeNb A 69 T A A, I EL 22 7 BE 69 4770 A 0
Fe A R Ak TR A B TR BN B, SRR A S — D ST A P 7 R A 8
B P it B 5 AL T P TR R AR AL AR T 1 280 i

KA CoZiNb $RE; RMHFH; RIEBHRLE;
XERS

SAS TM271Y .2 NEEFIRE A

dE§h CoZeNb REME AR h T RA RIF B
YRR, B—FP4E 0 I B REE R L R
B . 3B CaZrND 1 1 W B BB 1 BB
S5HRB& GG HLBEEFEEXEY, £
R CoZiNb A & AN —EWHTR T , AWM
S} SR {4 FOE 5% R S AL BT CoZiNb T BR &5 H Fn
HERBR I,

1 XWAZE

525 BY A B 3% 41 4L R 75 8 LEYBOLD-
HERAEUS 7550 B, B SRR EEE L,
ERAHETENHERIEAE S AAL O E
., BEMEERZN 150 mmk CoZINb 548, K
B H Cosgy Zr, o Nby 5, 2 R LK 76 nn ) e
PR B R . WR AT B R R AT B (RF) BEIZ 3 5T,
7550 RS VT AT AR ESWERET
228, REUGHAHEEREERBGHRL
BEE FUGETOR A, RIS kW S AR T
B, #OEHEBEHE 2K-1 TERE
ERSEm, B RAHES BEERLS PHEHTT,
FAEMARKRVAINZRE, BHEBRE, B
SLOAN DEKTAK II & & B4 3 ¥ IR 39 R B8, F D/
MAX [ A ® X ST E MR EH, A
PE$610 R £ BK e, T /B 33 {3 % ¥ B 1 ) 33 BE 4T %€
PERIE E R AT, F LD B B-H REH R AUE

« WCREEHE.1999 - 10-29
BN BT (1963-), 8, |+, LRI,

$E M Fomb bk At
1008 — 5092(2000)02 - 0010 - 06

NEEFEMEERE BEMEARESREY
HP4194A FHHT AT XTI B .

2 HBER

2.1 BHThEIEMEEAR M

ERIFAKEZS R 3.0x 107" Pa, ESER
3% 2.0 Pa, BETE K 2 min MRS KHT , AR
W5 Th R B B H) CoZiNb B BE 1Y X 5T LR A7 5%
1R, NHRATLIEH, MERSIRMER,
RigT e AR/, MRS DR K ZF 1600 W Y,
RS IEHREE K, HTT UM B9 CoZNb B R % 3 &
&M, EI, EERRIERE, S0 8 R 35t
IhE,

X ST AR Cu 88, HIEK M 0. 154
nm, 1 X $TER AT 4TI R B0, ZE W ST D 0 800 ~
1200 W B 45 B0 it B, AT AT S F B
W, HRERESFR2.20 A F12.05 A, RATH
18 a-Co(hep) 459 1) (0002) F T JA] BE 4 2.023 A,
SI75 Co B9(111) ST EIBE R 2.05 A, 1 T CoZiNb
SRR, Zr RTF¥RH Co KB ZE, FTLAKME
8 Co MEREA LA, HFH X HEMGFEPITH
BIH Co HIFRAEME, MR IAH 43. 8 A AT &t
W %t B A 2 o-Co #9 (0002) B o T o-Co Y
(1010) SATE RIBE 4 2. 165 A, B AT A K 40. 8° 47
St 08 XF 7 B9 f& o-Co (1010) ST o



B2 IR 4B CoZNb REHEIR IR B BT 5T <11 -
P,=1600 W P,.=1200 W P.=800 W a-Co
(6o03) wCo  (000)
a-Co (1010)
% ol
g ¥ 9@ F < F T g F 9 g 7 ¢

¥
I I A I Y e O e B | -

S 3 €
M rir I T o O o Y o 2 )

M1 AERSTHE P, BI&ERY CoZNb AT X SHRHTE
Fig.1 X-ray spectra of CoZrNb thin films made in different incident Power
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Fig.2 The efect of incident power on coercivity
and saturation magnetization
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Fig.3 Hiysteresis loops of CoZxNb thin films
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Fig.4 The depositional speed of CoZrNb thin films
made in different incident power
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Fig.5 X-ray spectra of CoZrNb thin films
made in different pressure of argon
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Fig.6 The effect of pressure of argon on coercivity
and saturation magnetization
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Fig.7 Hysteresis loops of CoZrNb thin films made in different pressure of argon
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The depositional speed of CoZrNb thin films made
in different pressure of argon
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Fig.9 The effect of annealing temperature on coercivity
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Fig.10 The effect of annealing temperature on
saturation magnetization and residual magnetization
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Fig.11 Hystersis loops of CoZrNb
thin films made and annealed
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Fig.13 Magnetic spectra of CoZrNb thin films
made in different pressure of argon
min, XEEZH2.0x 107 Pa, ARIMHSET
HEBMBREYENESESMEHXRNR. H
LR T (a) , BERRE He=119.4 A/m, HE5H A
e, WM TF(b), AN He=111.4 A/m, TEH
B A A, X TF (), EBEH He=191.0
Alm BB BB EM, BT, 3B CoZNb BEBERY

EIRRE R R 2 A CoZINb IR KB E,

3 a5ttt

BRFTLERE Y, BRAT 4 Hh 3 AR B 45 1 A
AR, B8 B R IF KB AR CoZiNb 5 44
RERSEE , o0 200 T A 2 00 MR 2R s R E S AL B L
FH Y CoZiNb BB BBIOTE T, B R B M AL
&M, MUEAREGEBEINE, TEi
HEMILHET RS



<14 - IR T ¥R

B13H

3.1 METHERHEIRILE

ARG REN , R IR R, A F
F CoZrNb BEFRAE RSB BB RS, X
L, BREEARKIERS  MEERFLUE, ¥
FERUTAEREN K, YT RREHE —E B E
J&, BAE R R FRA XL Y IS Z MK
HEeAMEFHREXR, XERMIE T HRERE
ERREWARBEFHAERFA EXFHWIERE
RAGHEBURET R, MR, SEEEPA M
MBI, RENEBREFYRES, FZEB%
WA IS TR . XBRU, ERS
ThR B, B ENBEEA SR, MERN
R EE, B8 NREREIERN, FETRERS
R, B S R B N, WA
Ry AR E AR, XRE N
BERP & Co WRMELRTRE,

BRATEE , B b5 5 E X MO8 R B b o 2
HEREE, ST TFUBSBENBN RS
BOUEBIERETHRNBMNOMER, T
LIBSRERSE TN R SR, B FERAT
B 1 Rtk (AR 5 10 R B R & 1 M AR
HEEFE)E, BTERSHKBELRE,ELHES
A B REHE 48 BB D R R I R A EE,
MG B 2 MR A SRS R, JE R CoZiNb
BERE b B AR AR E W E B R AR P 4
YaskBg , iR F S RERAEURET AR
5 7= B R S & B R o
3.2 ESEBNREILHE

AXWHEER, EREAEEESERT
KM R R E, AFESENEAER
FTARKEBRFMHE, AESERRMEHN, A
HEFEES TR FRBER B, e
HRE M ANBREE /N, MEEN TR ERZANE
SEBEERL R, A IANBREBERRE KN
VIREFY AR, R FRE RSN
MBI, BRAEFEH, S MR E L I AL,
AR B K/NBOR T BIA B R& r R AL R
FrEse s, EEESERYMM, RILE
HE/N, BB —ER S EREREA RS, HT
FrifbiE @S ER M, BB T, 2
LESERE M — MG, MEASERNE
MEBSRRB BRI 3R RS, BB R b 51 6k
BRI, B TR PR BB KL T T [

3.3 MEERAAL BN ENT

EXHHR R, RER RO EAT NS
Ak G RRRE M AR A FE L 5 X4 s s B A I R 3 Y
K/ P4 2 I BE AN B ] R LA AR ) A A AR R R
Ak % CoZeNb MR,

ShNEEG U A R G, EREER T T2
E B AR

PAL IR E LA K BIERIE & CoZiNb MK
NIRRT A BB HREBERMFHMLE
VL EREEA M REMER, N ARBBISRE,AY
P PR BE KR, 7E3E F CoZiNb W K BB
Wk, RN R R,

b AT ] X 3k CoZrNb T i B 1tk BB A
EmARRIBA, — M4 3 B B] A K T RE IR
TR BB AT E]

3k &% CoZrNb i R IR F 1 HE 3 55 W2 4 18] 7]
W, BEXRFRES, BRBE FHAEEN I AR
RFREAMNAYGFEERY W& mRE, TH
ERSERUESY, M2 B HRLERN, R
AL EE R B R AR CoZeNb MIEA N E T £
AT EWERIME, FRIAYOK, BN E
HIFITER . B FREGERBBE ], BOBE 5% ik 3 ik
BEABE RS FE, HiL, EEREGHRALHE
HEAE A CaZNb HER B F ERERERT
R e &R RSB BE R

4 g

20 T ¥ AE B CoZNb RGO BFFT BT
WTEi:

(DWH I E S, A B TIE S CoZINb B
TR R, [l B SRR ) R P BRI IR B

MDEXBEHNESERT, BB &N
CoZ:Nb BE K H B k4, KB KK B A E R E
¥ {845 CoZrNb YR B 557 78 1 38 1 o

(3) CoZrNb B 58 v 45T 5 fk By H BE AN 57 78
RO I, FRR R A RS O R R

(A)BERRE S AL K Bt B 3E & CoZiNDb HE R
HTERE .

(5) A BB FAE R &3k & CoZiNb BEME 1 5%
%

ARKEZE P, =2.5x107" Pa, BBATTHZ,
P,=1500 W, A5 E5: P, = 1.8 Pa, AL BB
% :H=63680 Alm, #ALBEE: T =250 C, #4b
HETE: ¢ =1.5 h, MHFTUHER : » = 3300 A/min,



Fo2H BRI K . JES CoZaNb REM IR DT ST « 15 -

$ £ X W

1 S.I.Iwasaki.An Analysis For The Magnetization Mode Fo- High Density Magnetic Recording[ J].TEEE Trans. Magn, 1981,19(5):
1958. _

2 T.Suzuki and S.I.Iwasaki.CoZNb Films With Perpendicular Magnetic Anisotropy[J]. IEEE Trans. Magn,1980,16(2):440.
T.M. Coughlin. Studies of The Perpendicular Magnetization Mode in CoZrNb Sputtered Films[J]. IFFE Trans. Magn,1984,20(5) -
1423.

4  C.Kooy.Experimental and Theoretical Study of CoZ:Nb Sputtered films[ J] . IEEE Trans. Mag,1984,22(5) :1107.

J.S.Gau and T.O. Paine. Angular Varistion of the Coercivity in magnetic recording thin films[ J]. J. Appl. phys, 1982,53(4) :3157.
BIES BT FYRIM) . 2 2 MR AR, 1986.

The Study of Amorphous CoZrNb Magnetic Thin Films

Chen Kaiyou
(Department of Electric Engineering of Yancheng
Institute of Technalogy, Jiangsu Yancheng 224003,PRC)

Abstract  Amorphous CoZrNb thin films, as superior head materials for high density magnetic recording, have been gaining great atten-
tion due to their excellent soft magnetic properties. This paper is focusing on field annealing(RMA) on the structure and magnetic proper-
ties of CoZrNb thin films. Also, the mechanism of RMA improving the magnetic properties is generally discussed. Experimental results
show that the amorphous owe its formation to the high incident power and suitable pressure of argon;the obtained thin film samples show
satigfactory saft magnetic properties with low coercivities. Simultaneously, experimental results also show that RAM can improve the saft
magnetic properties of CoZrNb thin films, by lowering the coercivities. The above results are discussed and explained in this paper.
Through these investigation, the optimum preparing conditions of amorphous CoZrNb thin films have been found.

Keywords CoZNb thin films; sputtering deposition conditions; RAM; the structure and magnetic properties



