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High tunnel magnetoresistance in epitaxial Fe/Mg0/Fe tunnel junctions Appl. Phys.

Lett Vol.82 No.25 2003 6 23  FAURE-VINCENTJ TIUSAN C JOUGUELET E CANET F SAJIEDDINE
M BELLOUARD C POPOVA E HEHN M MONTAIGNE F American Institute of Physics 4508
Fig.1. (a) TMR of a 65x95 ju 2 large Mg0(100)/Fe/Mg0-2.5nm/Fe/Co/Au junction at 80 K (-

-) and 293 K (-e-). The measurements are performed along the easy axis, the junction being
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biased at 10 mV. (b) Variation of TMR at 10 mV with temperature.

High tunnel magnetoresistance in epitaxial Fe/Mg0/Fe tunnel junctions Appl. Phys. Lett
Vol.82 No.25 2003 6 23 FAURE-VINCENT J TIUSANC JOUGUELETE CANETF SAJIEDDINE
M BELLOUARD C POPOVAE HEHNM MONTAIGNE F American Institute of Physics 4507-4509
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Electron transport properties in magnetic tunnel junctions with epitaxial NiFe (111)
ferromagnetic bottom electrodes Appl. Phys. Lett Vol.82 No.26 2003 6 30 YU J
H LEEHM ANDOY MIYAZAKI T  American Institute of Physics 4736  Fig.2. (a) TMR-applied
magnetic Field curves and (b) normalized TMR-dc bias voltage curves measured at RT for samples
A and B.

Electron transport properties in magnetic tunnel junctions with epitaxial NiFe (111)
ferromagnetic bottom electrodes Appl. Phys. Lett Vol.82 No.26 2003 6 30 YU J
H LEE HM ANDO Y MIYAZAKI T American Institute of Physics 4735-4737
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Magnetic tunnel junctions with high magnetoresistance and small bias voltage dependence
using epitaxial NiFe(111) ferromagnetic bottom electrodes J. Appl. Phys. Vol.93 No.10
2003 5 15 J.H.Yu H.M.Lee M.Hayashi M.Oogane T.Daibou N.Nakamura H. Kubota
Y. Ando T. Miyazaki American Institute of Physics 8556 Fig.2. TMR curves measured
at RT for sample A and B after annealing at 250<C.

Magnetic tunnel junctions with high magnetoresistance and small bias voltage dependence
using epitaxial NiFe(111) ferromagnetic bottom electrodes J. Appl. Phys. Vol.93 No.10
2003 5 15 J.H.Yu H.M.Lee M.Hayashi M.Oogane T.Daibou N.Nakamura H. Kubota
Y. Ando T. Miyazaki American Institute of Physics 8555-8557
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Vol .27 No. 2003
15 Fig. (a)Fermi surface of spin-polarized electrons. For the s-orbital

hybridized with p and d-electrons, the density of states is orientation-dependent according
to its asymmetry. (b) The electrons with a wave vector k normal to the tunnel barrier (k//=0)
have the highest tunneling probability: this is the so-called forward focusing effect.
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Magnetic tunneling applied to memory J. Appl. Phys. Vol.81 No.8 1997 4
15 J. M. Daughton American Institute of Physics 3759 Fig.1l. Pseudospin valve
(PSV) memory cell with two thin films of thicknesses T, and T, and moments M, and M,. The stiffer
of the two films store data, and the softer is reversed during a two cycle read operation. With
no external fields, the magnetization are antiparallel.

Magnetic tunneling applied to memory J. Appl. Phys. Vol.81 No.8 1997 4 15

J. M. Daughton American Institute of Physics 3758-3763
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High density submicron magnetoresistive random access memory (invited) Journal of
Applied Physics Vol.85 No.8 1999 4 15 S. Tehrani E. Chen M. Durlam M. Deherrera
J. M. Slaughter J. Shi G.Kerszykowski American Institute of Physics 5823 Fig.1
Magnetic material structures and memory states for (a) spin valve, (b) antiferromagnetically
coupled multilayer, and (c) weakly ferromagnetically coupled pseudospin valve (PSV).

High density submicron magnetoresistive random access memory (invited) Journal of
Applied Physics Vol.85 No.8 1999 4 15 S. Tehrani E. Chen M. Durlam M. Deherrera
J. M. Slaughter J. Shi G.Kerszykowski American Institute of Physics 5822 5827
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Double tunnel junctions for magnetic random access memory devices J. Appl. Phys.
Vol .87 No.9 2000 5 1 INOMATAK SAITOY NAKJIMAK SAGOI M American Institute
of Physics 6065 Fig.3 TMR atRT as a function of nominal CoPt thickness for (Fe/CoPt)/
1.5 nm Al,0; /discontinuous CoPt/ 2.6 nm Al,0;/ Co,Fe double tunnel junctions. Open circle is
for CogFe/NigFe,, top electrode in place of CogFe. The TMR value for CoFe top and bottom electrode
are also shown as well as the TMR vs field curves.
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Double tunnel junctions for magnetic random access memory devices J. Appl. Phys.
Vol.87 No.9 2000 5 1 INOMATAK SAITOY NAKJIMAK SAGOI M American Institute
of Physics 6066 Fig.4. Bias voltage dependence of normalized TMR ratio for
CoPt/AL1,0,/Co (SJ-1-2) and (NiFe/CoFe/Al,0,/discontinuous CoPt/ Al,0,/(CoFe/NiFe)(DJ) single
and double tunnel junctions, respectively.

Double tunnel junctions for magnetic random access memory devices J. Appl. Phys. Vol.87
No.9 2000 5 1 INOMATAK SAITOY NAKJIMAK SAGOI M American Institute of Physics
6064-6066
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A Fully Integrated 1 kb Magnetoresistive Random Access Memory with a Double Magnetic
Tunnel Junction Japanese Journal of Applied Physics Vol.42 No.7A Part2 2003 7 1
IKEGAWA S SAITO Y TAKAHASHI S KAI' T YODA H ASAO Y TSUCHIDA K
L745 Fig.1l Structure of MTJs. (@) conventional magnetic tunnel junction; (b)
double magnetic tunnel junction.

A Fully Integrated 1 kb Magnetoresistive Random Access Memory with a Double Magnetic Tunnel
Junction Japanese Journal of Applied Physics Vol.42 No.7A Part2 2003 7 1
IKEGAWA S SAITO Y TAKAHASHI S KAI T YODA H ASAO Y TSUCHIDA K

L745 L747

97



	１－２－４　層構成
	１－２－４－１　エピタキシャル成長させたFe/MgO/Fe/Coトンネル接合
	１－２－４－２　エピタキシャル成長させたNiFeを下部電極とするTMR
	１－２－４－３　エピタキシャルタイプ接合－fcc（111）高配向性多結晶
	１－２－４－４　下部電極Fe単結晶薄膜方位依存性
	１－２－４－５　擬スピンバルブ構造
	１－２－４－６　擬スピンバルブ構造を用いたメモリ素子
	１－２－４－７　二重トンネル接合構造のTMR特性
	１－２－４－８　二重トンネル接合構造の断面TEM
	１－２－４－９　二重トンネル接合の構成




