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MAGNElIC PROPERTIES OF NANO-SCALE FePtCr-SiN THIN FILMS 
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Introduction 

FePt alloy thin film is suitahle for the magnetic recording media due to its high 

magt&crystalline anisotropy (Ku - 7x10' ergkm'). Huwever, i t  still bs some 
disadvantages to be improved for high dennily recording media application, such as large 
gain  size and high exchange coupling. High density recording media require ultratiwe ga in  

of a b u t  10 nm or less. Previous invesligations lhnve shown that the g n i n  size o f  the R R  c m  

he reduced by  adding Cr into Fepl film [I] ur dispersing magnetic FcPl grain% inlo an 

amovhou.; non-mapelic SIN matrix 121. Allhough grmular FePI-Si,N4 thin film has good 

magnetic pmpcnies for high density recording application. the magnetic grain size of  
FeR-SiN film i s  s t i l l  Verger than 10 nm. In this work we wi l l  add Cr into the F e P G i N  film IO 

reduce its grain size and investigate the influences of Cr and SIN ~ontenls on the mngnetic 

properties ofthe FeRCr-SiN thin film. 

Exwriment 
[(FePt)iix,.-Ci,l,,,,n-(SiN)n nanocomposite films (where x = 0 - 25 at.% and 6 =  0 - 30 

vol.%) with thicknewcr o f  10 nnt wcrc pmduccd on silicon wafer substratcr a1 rooill 

temperature by co-sputtering FeirlPtm Cr and SilNJ targets. The as-deposited film was 

annealed in vacuum at various annealing lcmpernture T,,. for 30 minutes lhen quenched in 

ice-wilter in order to get oidered FcPt Lh phase. Magnetic piopcrties were meuored by 
vibrating sample magnetomear (VSM) and superconducting quantum interference device 

(SOLD) with m u i m i i m  applied fielda of 13 kOe and 50 kOe. rehpeclively. Average grain 

size ofthe film was observed by  transmission electron microscopy (TEM). The film thickness 

wils manured by itfornic farce microscope (AFM). 

Rcsults and discussion 

Fig. I(a) and I(b) show the relationships among in-plane coercivity H q .  out-plane coercivity 

Hcland T,,. of various iinnealed I(FePI)~,Cr,,~l,,.~~~-ISiNia films with different ShN, volume 
fractions. When Ta,- > 350 'F. Hca value of the I(FePllxErc 

rapidly. The rapid decreav o f  Hc,, for 'La 650 ~c is due lo the & P i n  growlh and the 

renclion of I'ePICr wilh the silicon substrate. Hcl value a h  has the inme tendency a? that o f  

.how,, in Fig.I(h).Tlie 8niiixinium Hci value i v  ahout 3.6 kOe. which is much vnx~llcr 

t l i m  that of Hcii The magnetic aniwtmpy of  these f i l m 5  ale parallel to the film plane. Fmm 

Fig.!, we iilw SFC 1h;it Ihe inrreiib~ of SiN content in the film B,iIl incrcasc the m n w l i n g  
tempemlure requircd for highest coercivity. This is due 10 the h c t  that the amorphwr SIN 

phase is a poor heatwonductor, and postpones rhc initial temperature, which transforms the 

fcc y-FeR phxc In lhe odered FeR LI ,, phase. Fig. 2 'ihiiws the relatinnrhip hetwcen llie Hc,, 
value and Cr content o f  various I(FePl),,.,~,Cr,ll,,,.a-ISiNln film, with diNeerent SIN contents. 

The snneeling temper~tture i s  6 0  ~ C .  The rcsuII shows the Hcii vdluc decreased with 

increasing Cr and SIN contents. 
We find the I(RPt),xl~Cr,,,lxi-(SiN)i film which annealed at 600% for 50 minutes is 

suilahle for >ish-density magoletic recording application. Average groin size of h e  FePlCr in 

this film is  itboul Y nm. 11s Hc,, is iaboul 3.1 kOe. Ms is  sbuiil 450 emulcm', and its in-plime 

q ~ e n e s . ;  s,, ii ahout 0.75 

Fig. 2. Rckiliunshipa bclwcen Hci, iintl Ihc 

Cr contcnt o f  thc L(FcPt)~,~,,Cr,l~,~,.a-ISiNln 

films. 
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