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[57] ABSTRACT

A magnetic tunnel junction (MTJ) magnetoresistive (MR)
read head has one fixed ferromagnetic layer and one sensing
ferromagnetic layer on opposite sides of the tunnel barrier
layer, and with a biasing ferromagnetic layer in the MTJ
stack of layers that is magnetostatically coupled with the
sensing ferromagnetic layer to provide either longitudinal
bias or transverse bias or a combination of longitudinal and
transverse bias fields to the sensing ferromagnetic layer. The
magnetic tunnel junction in the MTJ MR head is formed on
an electrical lead on a substrate and is made up of a stack of
layers. The layers in the stack are an antiferromagnetic layer,
a fixed ferromagnetic layer exchange biased with the anti-
ferromagnetic layer so that its magnetic moment cannot
rotate in the presence of an applied magnetic field, an
insulating tunnel barrier layer in contact with the fixed
ferromagnetic layer, a sensing ferromagnetic layer in contact
with the tunnel barrier layer and whose magnetic moment is
free to rotate in the presence of an applied magnetic field, a
biasing ferromagnetic layer that has its magnetic moment
aligned generally within the plane of the device and a
nonmagnetic electrically conductive spacer layer separating
the biasing ferromagnetic layer from the other layers in the
stack. The self field or demagnetizing field from the biasing
ferromagnetic layer magnetostatically couples with the
edges of the sensing ferromagnetic layer to stabilize its
magnetic moment, and, to linearize the output of the device.
The electrically conductive spacer layer prevents direct
ferromagnetic coupling between the biasing ferromagnetic
layer and the other layers in the stack and allows sense
current to flow perpendicularly through the layers in the
MT]J stack.

28 Claims, 7 Drawing Sheets
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