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The Effect of Residual Stress on Magnetoresistance
in GMR Head Multilayers
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Abstract Giant magnetoresistance(GMR) NiO multilayer, which has been used to reading head of highly
dense magnetic recording, was fabricated, and oxidized in an air during 80 days to study the dependence of
magnetoresistance properties on residual stress in the interfaces. The magnetoresistance ratio and the exchange
biasing field(Hex) of NiO(60 nm)/NigiFeio(5 nm)/Co(0.7 nm)/Cu(2 nm)/Co(0.7 nm)/NigFes (7 nm) spin valves
were increased from 49 % to 7.3 %, and 110 Oe to 170 Oe after natural oxidation in the atmosphere for 80
days, respectively. The sheet resistivity o decreased from 28 pm to 17 pem, but Ap did not almost change
after the oxidation. Therefore, the increase of MR ratio is due to the decrease in the sheet resistivity. the
reduced resistance may result from the increase in the reflection of conduction electrons at the oxidized top
surface. Also, the increase in the exchange biasing field is originated from the reduction of residual stress at

the interface of NiO/NigiFer according as the aging time increases.
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Fig. 1 Basic structure of magnetoresistive head
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Fig. 2 Structure of exchange-biased magneto-
resistance multilayers
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