€972 Journal of The Korean Magnetics Socicty, Volume 9, Number 2, April 1999

A7 |IMELAe] BO[0{AE CogZreMo,, Bfafo| fx g
A1 S40| DXl XA £ gA2l9l g

LY - THE - 0]y - NAH
ARy 2us 34T
244 AT AR 300, 440-746

271% - 287
ojEsE e
G4l T WAE A 5, 442740

(1998 10% 264 WRS- 1998 129 8 FHEAE uls)

RE-=TU B8 ASE 0T A2¢ 200~1200 A2) CowZiModtehe 24124 Foll] dalelgh o wiute] u)
ATFE W Er e Wste] W AAr]H 538 ARG Weke) £A7) S22 8 aAE L asls A4
S wylont, Zahasl ghe) wshe viehdx] gisiolh @AlE] 2201 300 'CrkR] Frhaltel) el BalEg vhelhy)
AT Ah N FREe e A ey, 400 CdE e 2R 26 Folsks
o} EARE g dAE] 2% 200 °C7A) WHE Bo]x] $ha, 300 @ 400 “CollAlE 74 kGoll4] 8.0 kG Zr}a}
glenh, ol= 2] =14 Co olAhe) H& 2 A 7]elaldnt AraAEe GA2] Lxr} Z7}15he] w7}
Azl on, 27AghE A9 0 omol] 772 £ @& miivt ok dslel] B ule] SR ERE-L 300
C dA=A] 120002 Hehghe Vel ool o wlebg AxlAlgl Ay A E Hme] mlelels o2 288 7

#1423 dA2] 2712 400 Oe2] 3HAA F 300 °CollA] 14)2F A1) uf 2 b},

LM ZE

AT AL 715 dEsh Frbehar v Ale £E 2w
7t gl we Rpz|ake] A7k HEE-S R sk A
7IHE dERE Zlnd AEE Al oA =
sict. ety 718 vl bl del &2 sy
FAb F3, Sk BAo] epal whehy As1]E) 4
A el Ago] a7E0) 22 gle). of# 7k el =)
MR) &4} 3 T2} st
2 AS] Bolste, % 7)1 Fe Ao thg-sled
S ekl Zleg eabEE 3% ] 273
& Abge| 4 REe|A S QIeH13]. o] b w2
TEARE AR A7 R, A A A
Z1E=1F A7 A RS e Ag wlele|aA71E 1)
Ao AR ol9} AL e 2 2707}
4] pm o]5}e] 2dle|p g A 2] HleAZA T f4)
g awe] gvlse] 283, mek vk Ay
o} ARE AMGFIER wuiale] A9 Azr)l Fa
ATFHA] F2 SICH4-7). o]sh 2L AL A
AREE Fo)7] HallAls= 1000 A o]3he] 3] ghe

7| &H{magnetoresistive :

0

5ol A 2 dAe)A] vlAz2le] Aatniyd)
7] 2 A7lA 5] AAR Ar) gasic
[8,9]. 53] Ap71A 30| winl Bl 74 o] <A
slent, A1 e o] A vlo|ef a7l 414
AstEe] wieh Baddl ofgk A el A nr) sl
maka] o] algdslEE 4mbe] dAA] 27 3]
Hole] 24z e} AT Fuslr] s
gt vlolo| 2~ AAE Ql7lEles SA0] Easd, o8
HalA F3F dab)A B4, =8 2] wAE), e
Az1AEH], 22 FAET 04 7ok Al
L oE BAde] a7 o171} 10].

B ATl E A|AEaale dgdiiEse s A}
Sated A HalrE 24 2 uhig 2wl
7] #8] Co-ETM(early transition metal)#] ¥Zo =2 =
40l el wel dFEE gl Co-Zr-Mod] 3%
AN, 1212 Agaled o, olu) ghEetdle] 24
£ CopZrMop(at%)=. dajsteicl, wil A7) x}7]4
gaate] AAZEE #Es)7] ¢]d RFeiiEE
23] FAe 2 wpehEA S 200-1200 A2 A
Fepglon, o] wiute] AxFALL dAe]x Wl

=
i
B o

Ant

-111-



-112-

o whe whetel W2 ER AR W] O A
AN 6l o s 2Abstgle).

IL A3

2 Agay At ~uE AT Varan 27
VKRI2E 235} shond| =8 wpelnl, ehAle: $iel,
715 olefol] AA)=E down-hill sputteri}2] 8] A E]
Az olr}, eFAlL- wl=k CERACARS] HIPSE A|=}3h
el e gz TAL CoyZrMo, athh, 7|92

= 7x107 Tom o]dkE 4=lslgor, oa) TA=A
& PEsle 7|9EE AR, FAE 300 W, o} =23
92 2 mTomel4] 7|3l 60 Oes] AAE Q7 4
ol 4 Z2stglct.

245 whdel| YAE f= Aprlolbd-& sl
A dAMAE F ARG AAEc ol @A
21 400 Oe A7)7e] ol7H AApg sfefld 788
25 pmo 2 A A)Zen], dxiz] L2 200, 300,
400 "CE HEAA Balalg £ dalzlE 144 A
Alabsrt

wihe] oA 52 orstepdt DekTak 7175 o] 5-5;
o] Zalgdeh. 2AEA-E ICPS(inductively coupled
plasma spectroscopy)2- o|-8-5fe] fuf2 upahg oo
Z} AJEe) z=AME FEM4is, AES(Auger electron
spectroscopy)& 6183161 Al#] Z2tsl whehe] Fog
FAWs e T2 A9ESE 110 A/minZ o
Aal A ZAsch et Fag 2] 9
§ XRD(Rigauku D/MAXJINZ. 2|AAEHE ot
vAz2  #ake 53 AAF 97 (transmission
electron microscopy : TEMYS, S-2h¢] 2luke] @7
gz R ez A zalsk] ¢ PSI(Park
Scientific Instruments}®] AFM(atomic
microscope) = AHEEted Falal ol

AP\ B W ) A <P gl 39
3t 28 AEHEo] % (easy axis) B FHT FE ASHE
Wor(hard axis)o2 Asfe], ubde] EsAEUS
(nMy), HAF(H)E DMSAS] A% AR4 A4
(vibrating sample magnetometer : VSM)2 Z-33adct.
e} whete] ] W A) Agg HYE daA o
+400 07| A71AHE 7HE & Gt AEER =

1.
=

force

e,

24252 A Volume 9, Number 2, April 1999

2 A=psteiaz, AsH/AFTHLE Keithley 617
programmable AGHA-S o] gated wpRAgel] oF 1
mA%] AFE £ SAdon], AYAl= Keithley
181 nanovoltmeter®2 S 2431 r}. =3 AP100
pOwWer source = AFE =4gsle] FEE= 7Y 4l
7S wishAZic) old 2E AlRE GPIB card
IEEE-488.2 interface® o]4-3le] 7918 AFEZ A
ojsleich. Al Al whabe] mFulFalE-& HA5)r] 4]
sle] el zHA 27t 2l {71 Ak
243 F 2954 A35 29e 9 1H dkE
A5l 8} FTUW-E AHEsl o, A3 Ryowa

Co. MMS 500022 S &gt

m. Agga & o3

A7) = Yo APgE wlelel~A7e s
2 pletelA FEFEAS 4Rk AF|AE, Ar|EE
S8 Ax1H BAE Aesr] fe oS S8 8
At zhgale] wl el Co, Zr @ Mo2] dl=hd] = wf
thijie] 24 ZEAEHE ol 7lo] dasicl wbet
A B AR megt ~ule] TR2AA FE
whate] 4.2 ICPS B42F Co - 8205 %, Zr :
604 % 2 Mo : £01 %2 E4=E9 o], o] Co-
ETM &gubetel A =p7)# 852 dxz| 454 o
25 5 9l= FANHeR Husw[2,11,12] S
A0 Wl TERL & 4 9o} Fig 1& v =
AEEE Hslr] 3l ABSE o)y ATtelnt.
F4As5) Zlold] ule} 244 WFe] AR douw
slen, upuhyitel Abgeke] Cd 07 £33 sle
AL o 5 ek olE EE 7EaEE FulA
Zrd} A Ee] abet TAAbe A FAHAES] HER
= A7, ke vz 3 2 At
& AS PAdele wige] 72 EFdAE LA
7E Ao BEich o|g) 4 Avke TP
wWgef] mja} A7te] whahella] FaA EtdAdel vhE
Axpr)A B4l eddkg =A v1A ARl 2AE
dl =g 5= gladch. mheha] wlelels Hof dxr|A F
AL ) whuke] A3 244 300 W, 2 mTor
g RT.E wAsksleh dfet g ol AbAvh v w
o] HEEg .o} o] AH EA4 7| xFel &7
Aped bl ashg spadsn], abeh el e BeEe

ol 4294 % & glxich

_

0



€A =R A7) A At whe]

o0 - T—
-
-
il s
o} 2
. e ;
0L " {
k {
soF ! . ; 4

]
[
<

Al TR

|
x i
C ]
2k Mo ,{ 4
4 -
10y ~ ]
p - ) -
Ao S —— W Nz
0 1 2 3 4 5 6 k]
Sputter Eiching Time (min,)
1) a [ E Hal 02
freu 1 [ wes wul Wl w1
=
SHSY ‘
= R
ﬁ% N s
S RS
ey o
ey 2
m 52 25 #0750 5 1A [T T m 15 =
B, o

Fig. 1. AES depth profile of compositional analysis of
CogZ1:Moy, thin film deposited at 30 W, 2 mTorr and R.T.
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Fig. 2. X-ray diffraction patterms of CogZrMo,; thin films deposited 300W, 2 mTomr and R.T. as a function of

annealing femperature in 400 Oe rotating magnetic field.
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Fig. 3. TEM microstructure of CogpZr,Mo,; thin films deposited at 300W, 2 mTorr and R.T. as a function of anealing

temperature in 400 Oe rotating magnetic field.
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Fig. 4. AFM surface image of CogZr;Mo,, thin films deposited at 300W, 2 mTorr and R.T. as a function of anealing

temperature in 400 Oe rotating magnetic field.
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The effects of annealing in rotating magnetic field after deposition on electromagnetic properties of CogZrsMo;;
thin {200~1200 A) films prepared by RF-magnetron sputtering were investigated in terms of microstructure and
surface morphology. The coercivity decreases, but 4nM, does not change with increaging the film thickness, The
coercivity of the films was decreased below 300 °C due to stress relief and decreasing the surface roughness, while
increased at 400 "C due to partial grain growth. And then, 4pM, was almost independent of annealing temperatures
below 200 °C, but increased from 7.4 kG to 8.0 kG at 300 °C and at 400 "C, which was caused by precipitation and
arowth of fine Co particles in the films. The electrical resistivity of films was decreased with increasing annealing
temperatures and the magnetoresistance was a negative value of nearly 0 pQcm. After annealing at 300 °C, maximum
effective permeability was 1200 to the hard axis of the thin films according to high frequency change. Considering
the practical application of biasing layers of the films for magnetoresistive heads, optimal annealing conditions was
obtained after one hour annealing at 300 °C in 400 Oe rotating magnetic field.



