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CPP Spin-Valve Films with Current-Confined-Path Nano-oxide Layer
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Demand has recently arisen for new reader heads with high sensitivity for use in hard disk drives (HDDs), in order to realize high-areal-

density recording.
with high sensitivity and new functionality are required.

Toshiba has successfully developed new spin-valve films having a special nanostructure.

Since such high-density recording cannot be achieved by improvement of the conventional technology, spin-valve films

A significant increase in sensitivity has been

achieved by inserting a nano-oxide layer (NOL) in the spin-valve film, with the NOL being mainly composed of an insulator material having

nano-size current-confined paths that punch through the insulator layer.

1 XXHE

INICRERDN—K 714 227 3E (HDD) O = —XH KIS
PR, EREFLERIRETORNEE Y M9 5 OIS AR
BMAITED, MIKE AT EANY PRI LINTV S,

WAFENY FOREBKELZ EI T 50085855, AE Y
NV TREENE NS W SEREE TH 5.

B EERLER D 720121, HERBA O HLH 2 It & TIEFEBL
WHETHY, Frioeiz MLz 7L — 220 —Bdhh
VETH D,

FITHENE, Pz etk LT, B % -/ BoiIAg R % $5o
AV TR T 5 SR L2 TRICHE RS,

2 ERFEERNOL%ZHRDCPPAEVNILTIR

2.1 EREERNOL DESE=X

FENY FORERRE &7 5 A VN 7O FEARNE &
ZRTIRT . ANV THEOFEARRER L, BRI
Lo THAL K AZALT B MM EL 2 5% 27 ) — 8, IR
MR D A=, BALH D EAE S R 25
LAV, CrBEBALEE T A0 =V TR,
Ll b 4B EORBIED S, 14720 Fnm O
JECTdh b, BWKBRIZEST7Y) —BOBLT MAZILL,
FRIHESTAE OV TIROEIIHSEL T 52 & T, ik
D “0" & “1" % T 5,

B2 E1—Vol.61 No.2 (2006)

L7310

(RAHSRC IO TEDD) TYRER

JU—E

vvzBH JU—jE BB
Z~—HIE ZA—YE //
FUBE © EVE ©
E=vE RT3 =
TURER

(a) CIPREVINJLTE (b) CPPREVINILTE

B1. REVNNIVITROBRBZ — SRS L ) 7Y —BoRL)i
FAZEALT 22 LIk 5T, A YNV TEOBSILIAZT 5,
kD CIP A ¥ Y5V T L, CPP A ¥ YNV 7B LIS
FHFTH S,

Basic concept of spin-valve film
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Schematic of current-perpendicular-to-plane (CPP) spin-valve film
with current-confined-path NOL
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Magnetoresistance (MR) ratio enhancement by improvement of cur-
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MR ratio enhancement by improvement of magnetic material
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High-resolution transmission electron microscopy image of current-
confined-path NOL
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Three-dimensional atom probe image of CPP spin-valve film with cur-
rent-confined-path NOL
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