ABSTRACT A magneti c sensor. According to one enbodi nent, the sensor
conprises a synthetic antiferromagnetic (SAF) |ayer having first and second
Wi 'ng regions and an active region therebetween. The SAF | ayer includes a

non- magneti c netal |ayer having first and second wi ng region i

an active region portion therebetween, the non-nmagnetic net almm m"ﬁ’m

i ncludip I and second opposing surfaces. The SAF | ayer al so*|22%3* a
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first ferromagnetic |ayer adjacent a first surface of the non- mag'ﬁ i

metal |ayer, and having first and secon i ng region porti.ons and an active
regi on por th afwgflf#&%B%trwé\éﬁ@rdméo9}&#6@9@%6&5&%9&%@%&&? Y™ d
ferromagnetic | ayer adjacent the second surface of the non-nagnetic netal

| ayer aatiteriommAgndiin(d AF)flayes having frat egd sscopdmingnegiad§ ambart adtive rdgianst  wi ng
region portion of the non-magnetic nmetal |ayer and a second w ng region

por t i QRerabltaeat ThISAB e5RNAcMIIBYa heShRARnaRIthéteNapdr haligg MRe afBgaehd eidget al
| ayer. The second ferromagnetic |ayer 1's of adequate thickness such that

the meg&t%h;psrcﬁﬁg gﬁ@&% p&'th{e&y 04 P&Ja%nftﬂerra;mia{akgl[ ﬁl%%ea.qna%fqe@c el &perpor tions of

the fir erromagnetic layer t's substantially zero en nmagnetic fields
are prigcslggitngﬁlstyanld%eéorr]l o];)i)(gs%g satllrr]%cess(?cﬂ%dsz&& ﬂic}llerraﬁ  8C0Rudes a first ferromagnetic

layer adjacent a first surface of the non-magnetic metal layer and having first and second wing
region portions and an active region portion therebet;;veen. The SAF layer further includes a
second ferromagnetic layer adjacent the second surface of the non-magnetic metal layer and
including a first wing region portion adjacent the first wing region portion of the non-magnetic
metal layer and a second wing region portion adjacent the second wing region portion of the non-
magnetic metal layer., The second ferromagnetic layer is of adequate thickness such that the
magnetic susceptibility of the first and second wing region portions of the first ferromagnetic
layer is substantially zero when magnetic fields are present only in the first and second wing

regions.
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