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Fig. 1. The exchange coupling field, coercive field and
magnetoresistance ratio in NiO(400 A)/NiFe(60 A)/Cu
(10~60 A)Y/NiFe(60 A) thin films.
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Fig. 2. (a) The magnetoresistance-curves in the NiO(400 A)
/NiFe(60 A)Cu(16 A)/NiFe(60 A) and CoO®6 A)NiIO
(400 A)/NiFe(60 A)/Cu(16 A)/NiFe(60 A) thin films. (b)
The exchange coupling field, coercive field and the
magnetoresistance ratio in the CoO(x A)NiO(400 A)/NiFe
(60 A)/Cu(16 A)/NiFe(60 A) thin films.
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Fig. 3. The XRD patterns of (a) NiO(400 A) (b) CoO(12 A)
/NiO(400 A) thin films.
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Fig. 4. The AFM images of (a) NiO(400 A), (6)CoO00
A) thin films.
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Fig. 5. The MH-curve of easy axis in NiO(400 A )/NiFe(60
A)and CoO(12 AYNiO(400 A)NiFe(60 A) thin films.

AALEA ] S E87VEAS A5l T BRI 44
71 S AT7sledol & AoR el

Fig. 5= NiO(400 A)/NiFe60 A} CoO(12 AYNiO
(400 A)/NiFe(60 Al A|H] M-HZAE vehd Ho
o}, 27| A1) ZAE 3l dAkE Ao R Ak
FHNM YA =R HelHe SAE #AS 41
Atk AspEk X3 weke g xS qlrlsEA
243 A b A EA ] 2T 9l E3AE
2 BA=gke] 4L 71EeE MR AA AL B 5
7} olv}. =3t CoOE WP o 2 o83t 7-%¢) VSM
A= NiORkeZ M35l Wl u|sle] webAgle]
712 7B gheba B7)= 5 NiO@00 A )YNiFe(60 A)
o ofjo] wePAEE-2- oF 100 Oe Wl el™, CoO(12 A)/
NiO@400 A)/NiFe(60 A)] 79 oF 115 Oe =S
vehd 3z et

Fig. 62 E2¥& ZHaA]7]A] f8iM NiO v
o HAFAZ 400 ALE T3} 71 Alelol]l CoO 2
25 Alsigt 2w vabate] 27)AH EAdol, o] W Ak
% Co02] FAE 2~60 Aotk NiO(133 A)/CoO(2~60
A)YNiIO(133 A)/CoO(2~60 A)NiO(133 A)NiFe(60 A)

120 10

100 |

HeuHo(Og)
MR (%)

Hex

204 (o H
—=— MR(%)

0 5 10 15 20 25
CoO thickness(A)

Fig. 6. The exchange coupling field, coercive field and
magnetoresistance ratio in NiO(133 A)CoO(x A)/NiO(133
A)/CoOx A)NiO(133 A)NiFe(60 A)/Cu(10~60 A)/NiFe
(60 A) thin films.
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Fig. 7. The XRD-patterns of (a) NiO(133 A)YCoO(2 AY
NiO(133 A)CoO(2 A)NiO(133 A)/NiFe(60 AYCu(16 A)
/NiFe(60 A) and (b) NiO(133 A)/CoO(24 A)NiO(133 Ay
CoO(24 AYNIO(133 AYNiFe(60 A)Cu(16 AYNiFe(60 A)
thin films.
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Improvement of Magnetoresistance in NiO Spin-Valves including CoO layer
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We inserted CoO layer in NiO spin-valves to improve on magnetoresistance and exchange coupling field. The
magnetoresistance ratio was increased from 4.5 % to 5.5 % with the increase of CoO thickness. We can not find the
dependence between (111) texture and exchange coupling by the measurement of XRD of CoO/NiO spin-valves. The
surface roughness of CoO layer, 6.1 A is twice more than that of NiO layer , 3.1 A. The increase of exchange coupling
field and coercive field in the CoO/NiO spin-valves will be due to increasing roughness. We prepared the NiO/CoO/NiO/
CoO/NiO spin-valves to reduce coercive field and the coercive field decreased from 110 Oe to 50 Oe, and the coupling field
is not changed from 70 Oe.



