KAF=E> Journal of the Korean Magnetics Society, Volume 16, Number 6, December 2006

Xt H|™E NiFeSiB Xif&2

2= XPIEERE 2918 SY

Exjod - o|H=*
SR sl B8l M 84 A9E 27) 53-12, 140-742, A1

(20063 119 1Y ¥:g, 2006 129 199 HEFHE wkey

B8 A NiFeSiB AHE-S 2be A7EEAHT MTIPl tisled a7sist). mgd A50] MTIS] 293 B4 o)
Ae G golRet I9H4E Fol 71E9 CoFedt NiFeZ tldloll NiFeSiB A58 AFRSIAT}. NijgFesSisBiiE CogoFergh
o o W ZERBE (M 800 emwem®) 183l NigFeBTh B ¥ oA A5 (K, 2700 erg/em™)E ZHET}. Si/SiOy/Ta
45Ru 9.5/tMn 10/CoFe 7/AlO/NiFeSiB #/Ru 60 (nm) 7-Z& 1 AAQ] e TeFwe} =& UZE oS 71xoe = 9l
st BAR(H S AT 2903 48E S des MTIS) 2904 B4 23k Aoz A tgo] 1)
27701 nm)®] CoFeZ-& EI'9H/NiFeSiB BAHN A3 TMREIY 293 Z4¥o] Z7tala /pAE AT

FHo] AR, B IAE, 2934 2=, v1FE B4, NiFeSiB

LM e

AZEEHTFMTINS 98] & 87143 (TMRFIE
Yeil)7] wjie] vdx #Edze) v3ehy & eg
(MRAM)| 743t Zo02 RHumx Qui1-3]. Yitygo=m
MTIE ZAMd $u5Ad 83938z /A As 728
Ho ok HEgHES SHkE Hddfe & RS
Apstee] Al Wkl wet g@eiRich T 9] AR
EHEE, A=) Alole] Az EEo] E3] submicrometer =
718] MTJ A(eelys zte TUE MRAMS] 2913 EAld
g F 85l

Ja MTJ Aol =77} 743 ol submicrometer
A718] &} BARA & ZIERFE AVIA ke At
wERrpge] Wy a9E & 293, A7IAl B
t}. Stoner-Wohlfarth®] @A Xdo)| osbd H o~ E3HAF
Sl (M), ol d 2 AdA] A wet g2y [4),
@S2 HE 271 SiE Mo @odoldido] Folol g,
T e Fn|E e e QPR A A93E of
7 lE G F27F A7A FHs, 6).

20 Follep AT} e FAwE B oS
(Kh F83) 2 8 BAGe] 4L & Sl ol 2

o Be4e T ) P FHAEE AHA e wd
5 UFe AP B GAATINAY Bolz o
WO R B BAG()E YEhlY) @] uga 220

*Tel: (02) 710-9404, E-mail: jrrthee@sookmyung.ac.kr

MTIS} A5 717 29t Aelelar Azsin7, 8]. HI
A CoFeB A5 ZH= MTIE 52 2WEIT giid =
< TMREIE YERE ZeE BustH9]. B =Rolde
AeA71A] vgd B FXE CogFe il W ME 2t
31 NigFepHthe £& K2 28 HIAA NijgFeSisBiiS
MTIS] Ao 2 218381t

IL &% 9y

ANEEHE SiSi0y/Ta 45Ru 9.51tMn  10/CoFe 7/
A0S dRu 60 (nm) T2 6709 BRle] 4&E DC
P ER 29HEY FRE ARl JIFE 5X 107 Torr ©]
slollA] ARttt S8k B2t 45 APloAdS H=s)
7] fl8ke] AAP3ECl A1 100 0es Aol 8a%
H3E oF 1.0nm T2 AL load lock W WollA »f
Eofzrl o R AsiAA WESHE XEF AT WY
I ol Hl oA RS B3t A HIETE ARSI
AlEe H3e] FFRI7F 190 10 umX 10 umollA 100 pmx
100 um =71E 3190}, Galgle IFE 5% 107 TorrollA] A}
71 300 0eZ AoiFH 200 °ColA 2417F B3t 23Tt
A7|o|EEAL ARZEFHAA(VSME A1E38le] 2AR8)
Fem, MTIS] A58 548 RIS dag 4= 3l
= 283 AXE ARl Z33kt)

L Zap 3

MTIS] Ai=el] BIAZ NiFeSiBS AME-3l7] <A, Si/
Si0, 719 AZE T4 30 nm ©YEF NiFeSiBel| tish v

-279 -



—280 -

Fig. 1. Microstructure of a 30 nm thick as-deposited NiFeSiB film on
an Si/SiO, substrate: (a) an in-plane TEM image, and (b) a SAD
pattern. The microstructure of the NiFeSiB shows amorphous
characteristics.
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Fig. 2. Magnetization curves for 7 nm NiFeSiB, NiFe, and CoFe
(inset) films. The H, values of NiFeSiB, NiFe and CoFe were 3, 3 and
140 Oe, respectively.
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Fig. 3. Tunneling magnetoresistance curves for 8.2, 12.3, and 16.3 nm
NiFeSiB-based MTJs with a size of 10 pmx10 pm. The TMR ratios
are 33, 37, and 41 %, respectively.
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Fig. 4. Tunneling magnetoresistance curves for 6.8, 11, and 15.2 nm

NiFeSiB-based MTJs with a 1 nm CoFe layer. The TMR ratios are
36, 38, and 41 %, respectively.
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Magnetic tunnel junctions (MTJs), which consisted of amorphous ferromagnetic NiFeSiB free layers, were investigated. The
NiFeSiB layers were used to substitute for the traditionally used CoFe and/or NiFe layers with the emphasis being given to obtaining
an understanding of the effect of the amorphous free layer on the switching characteristics of the MTJs. NijgFeq,SigB4 has a lower
saturation magnetization (M;: 800 emu/cm?) than CoggFe,, and a higher anisotropy constant (K: 2,700 erg/cm?) than NigoFes. The Si/
SiOy/Ta 45/Ru 9.5/irMn 10/CoFe 7/Al0¢/NiFeSiB #Ru 60 (in nanometers) structure was found to be beneficial for the switching
characteristics of the MTJ, leading to a reduction in the coercivity (H,) and an increase in the sensitivity resulted from its lower
saturation magnetization and higher uniaxial anisotropy. Furthermore, by inserting a very thin CoFe layer at the tunnel barrier/NiFeSiB
interface, the TMR ratio and switching squareness were improved more with the increase of NiFeSiB layer thickness up to 11 nm.
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