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TRI LAYER SEED LAYER STRUCTURE 110R SPI N VALVE SENSOR ABSTRACT A tril ayer
seed | ayer structure (302) is enployed between a first read gap | ayer (216)

and a spin valve m ﬂmmwmﬂmm for inmproving the magnetic and gi ant
magnet or esi sti ve m mm d the thernal sbeb++zaye—4¢m»éﬁ#4pqgﬂAu=

sensor (330), tlhe tritlg@{%g segd I?yer %tgrucprﬁgk’ﬁ JEMENTcSHEED 2eNOY 200
irst read gap | ayer and a ferromegnet i c-Free-tayer—2029—7Fhe

antiferromagnetic pinning layer is preferably nickel manganese (N -WM). The

o a st metdRtEe G BEEPIALER R C U RE R SRV AREE D kecony
nmetal lic oxide and a third seed |ayer 2308 that is a nonmagnetic nmetal. A
preferred enbodinent is a first seedtBp ?@#%2304) of nickel oxide (Ni0O), a

second | ayer (306) of nickel nmanganese oxide (NiMi(Jerr]), and a third seed
| ayer (/B08pyafseeblmyer stiuctye (FA2pisi@nployed between a first read gap layer (216) and a spin

valve sensor (300) for improving the magnetic and giant magnetoresistive properties and the
thermal stability. The spin valve sensor (300), the trilayer seed layer structure (302) is located
between a first read gap layer (216) and a ferromagnetic free layer (202). The antiferromagnetic
pinning layer is preferably nickel manganese (Ni-Mn). The trilayer seed layer structure (302)
includes a first seed layer (304) that is a first metallic oxide, a second seed layer (306) that is a
second metallic oxide and a third seed layer (308) that is a nonmagnetic metal. A preferred
embodiment is a first seed layer (304) of nickel oxide (NiO), a second layer (306) of nickel

manganese oxide (NiMnQy), and a third seed layer (308) of copper (Cu).
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