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Abstract

The effect of Mo underlayer on the magnetic properties of CoCrTa/Cr films deposited on glass
substrates were investigated. The coercivity increased and the coercivity squareness decreased by
introducing Mo underlayer. The coercivity increase was attributed to the increase of in-plane c-axis
orientation and magnetic isolation of Co grains deposited on Cr/Mo underlayer. The decrease of
coercivity squarenesses seemed to be caused by the increase of magnetic isolation. The increase of
magnetic isolation of Co grains was attributed to the diffusion of Mo atoms into grain boundaries of
Co films and the physical isolation of Co grains. The coercivity of CoCrTa/Cr/Mo showed maximum
values at Mo thickness of 400{\. The appearance of the maximum coercivity at that thickness was
attributed to ‘the development & strong Co(10T0) and Co(10T 1) preferred orientation.
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Fig. 1. Hysteresis loop of thin film media.
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Fig. 2. Schemitic diagram of RF/DC magnetron
sputtering system.
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Fig. 3. Coercivity dependece of 400A CoCrTa/700A
Cr/400 AMo thin films on Ar working

pressures.
Table |. Experimental Conditions.
CoseCri2Ta(99:99%) : 4 inch @
Target | (Cr(99.99%) 4 inch ©
Mo(99.99%) : 4 inch @
Substrate | Corning glass( No. 2865 )
Base 6
| less than 2.0X107 torr .
pressure - . Sl
CogsCrizTaz : 3 mTorr
Sputter ) - (99.999% Ar)
pressure | Cr :10°‘mtorr
Mo : 10 mtorr
Ar
20 SCCM
flow rate ) i
CossCri2Taz layer : 500W(DC)
Sputter )
power Cr layer : 500W(DC)
Mo layer : 150W(RF)
Substrate | o _ sghr (22 260T)
temp.
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Fig. 4. Coercivity changes of CoCrTa/Cr with and
without Mo underlayer as a function of
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Fig. 5. Coercivity squareness changes of CoCrTa
/Cr with and without Mo underlayer as a

function of substrate temperatures.

Table Il. Magnetic properties of thin film
(Ts = 260C )
Film Hc(Oe) s’
CoCrTa/Cr/Mo 1145 0.79
CoCrTa/Cr 902 0.83
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Fig. 6. XRD patterns of 700ACr films deposited at
room temperature and 260°C.
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Fig. 7. XRD patterns of 700A Cr/400 AMo thin films
deposited at room temperature and 260°C.
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Fig. 8. XRD patterns of Mo thin films with various
film thickness deposited at 260°C.
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Fig. 9. Lattice relationship between Mo(110) and
Cr(110), Cr(200).
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Fig. 10. XRD patterns of 400A CoCrTa/700ACr and
400 A CoCrTa/700 A Cr/400 AMo thin films

deposited at 260°C.
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Sputter-textured Mo ¥%o] CoCrTa/Cr A7 71 Z A9 2714 AR e 9%

400ACoCrTa/700ACr/400AMo 2tete] Alzhel] o
2 sputtering ¥ ¥ XPS ¥4 & 3 agolu
AHoz FHUIHANE 4gE] FAHA
Aoz AR 7 29 Fo AA3] AHEY,
Fig. 12& AJzbdl w& sputtering ¥9 Cr 2pol
e XPSE UEld Hoem AL AE sputtering
6027 808 AlololM Cr peak intensity’} ZA|
Z7lste Aoz xol AEEH CrEzte AHo|
FEHAT 729Nz AW Cr peak’t 3
A A48 Jdehte Aoz Hol CoCrTa A4
22 Cro] &4t E07 AYS ¢ ¢ Atk
Fig. 138 A)zte]l @& sputtering $<¢ Mo 3dol
W3 XPSE JEd adez AdAE CrEH
MoZ9 Aol Fa3s AL 190%
Aolol A AlHo] £A), LM wEzte] A
Ho] BRI A4 %3 CreH Mo peak7t
Uettes Rog Bol RAAYZURE Mot F4td
B0t AYL FAY £ U

o]2) g XPS BAL Mo Aoz iE AA4F
o2 gas & Mo 4AEe] HE A4FH EA
A= e AT 4+ oy vy EFQ
Mo 2 Cre] AAZFWZ ad 2L AA-ULY
A7NH d4de dAAI = $2F 482 & A
o2 wusy, o AAYLY AU A2
9ol AAgutetel vy Frt R B EHZLHH
2o APHY FFE vAA 8 Aoz ARE
o},

Oy e
Bindiog Energy (eV)

(a) (b)
Fig. 12. Cr 2p spectrum measured by XPS.
(a) room temperature (b) 260°C
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Fig. 13. Mo 3d spectrum measured by XPS
at 260TC.
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Fig. 14. Angular variations of coercivity in Magnetic
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