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Abstract

In this work on the one hand the contact-shadow-mask method and technique were used to micro-fabricate the magnetic
tunnel junction MTJ and optimize the experimental conditions. The width of the gap for the long and narrow top or bottom
magneto-electrode is 100 pm  which can be used to deposit MTJs and form a cross strip with the tunnel section of 100 pm x 100
pm. The MTJs with tunneling magnetoresistance TMR  ratio of 30% —48% can be directly obtained for the structure of Ta 5
nm /Cu 25 nm /NigFey 5 nm /Ity Mngg 10 nm /CossFeys 4 nm /Al 0.8 nm -0/Coss Feys 4 nm /Nigg Fey; 20 nm /Ta 5
nm . On the other hand the MTJs with high TMR ratio and small active area from 20 pm x 40 pm down to 4 pm x 8 pm were
fabricated using two optical lithography methods of milling contact hole and lift-off resist combined with Ar ion-beam etching or
CF, reactive etching techniques. Then the TMR ratio from 22% up to 50% can be achieved before and after annealing at
around 300 °C for 1 h. Our investigation shows that the patterned MTJs which were microfabricated using the two optical
lithography methods stated above can be used as the fundamental element of magnetoresistive random access memory magnetic

read-heads in hard disk drives and the field sensitive sensor.
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