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Abstract

There is great interest in developing magnetoresistance(MR) sensor, using ferromagnetic, electrically
non-magnetic conducting and antiferromagnetic films, especially for the use in weak magnetic fields.
Here, we report single and Wheatstone-bridge type of MR sensors made in Si{(001)/NiO(300A )/NiFe
bilayers. Angular dependence of MR profiles was measured in Si(001)/NiO{(300A )/NiFe(450A) films as
a function of an angle between current and applied field direction, also, linearity was determined. AMR
characteristics of single MR sensors was well explained with single domain model. Good linearity in
45° Wheatstone-bridge type of MR sensors consisting of 4 single MR sensors made in Si(001)/NiO(300
A)/NiFe(450A) was shown in the range of about <25 Qe.
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Fig. 1. Coordinate between current direction and
in FM/AF magnetic
layers, using single domain model.
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Fig. 2. Calculated MR profiles of Si(001)/NiQ(300
A)/NiFe(450A) single pattern as a function
of angle of external magnetic field from

current direction. a) 8=0° , b) 8=45° , 6=90°

- 261 ~



2 agedAde =09 9 MR o= AFAFE
=75 Oe oA +75 Oe 7HA 718 o A& + e
MR F4& EASAD 6=0°¢ A%, MRu
WstE 094 p7hA 2] ZWE Zbe) sAdoz
a3t Ay, Agdste] g MRES #2 Hi
AE vedth 0=45°9 AgelE Rl
zero field 2 Fre)A HAEFAe]l e}
6=90°° A FAL 27| TFZHo HFHE A
A, YFEAF] zero fieldZH ol e MR FA
A AL dAH AFS BAF T 9t

3. Ay

NiO¥tete Si(001)9e]l RF-ulIMEE AHEZ
AT ArE4e 05mTorrsl o™ NiFe(t)2 t=450
A& NiO 9 Z3#3sl NiO(300A)/NiFe(t)2r et
A =3t NiFewrete] T a-step AFE3IS
HBASAT. s d F J7AA(F1k0e)E ol &
?"5}04 AZ o Ag S wiate HHe Qrtstd daw

utojo] 2 PAFA st aun F3-
atate ¥ eyl daztet HAEHEA
By gde Aasgd. MRy (4R/R)x= 49
el 9ste Rz 2100 Qe WelM ZH3%

0

ia]

4 AdAx g

41 HAE BAXY AXHMY

vaat 4AE PHY A2ELIAY RS
21937 o] AAste] NiFe/NiO/Siz ol Fojz =
Na2g A2t

oet

Fig.3. Schematic design of Wheastone bridge
consisting of four single MR sensors.
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MR profiles of Si{(001)/NiO(300 A )/NiFe(450
A) single pattern as a function of angle of
external magnetic field from current

direction. a) 6=0° , b) 6=45° , ¢) 6=90°
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Fig.5. OQutput voltage of Wheastone bridge
consisting of four single MR sensors

fabricated with Si(001)/NiO(300A )/NiFe(450
A) as a function of applied magnetic field

from current direction at 0=45° .
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