The Magnetics Society of Japan

BAGHAMSFSEE 28, 301-304 (2004)

w0

RET— 7D CoO THE L M EREDHE

Microstructure of the Interface between a CoO Underlayer and the Magnetic Layer

in a Co-CoO Evaporated Tape
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The mechanism for the preferred orientation of
hep-Co <001> in Co-CoO evaporated magnetic film
promoted by a CoO underlayer was investigated. A
preferred orientation relation, CoO <111>//Co <001>,
was found in neighboring crystallites at the interface
between the CoO underlayer and the magnetic layer.
The angle between CoO <111> and Co <001>
neighboring at the interface was measured in
high-resolution electron microscopy (HREM) images.
The mechanism is explained in terms of the preferred
orientation relation.
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Table 1 Thickness and magnetic characteristics of samples.

T e | Sample 1 |Sample 2
Thickness of Co-CoO magnetic layer | 170 nm | 170 nm
Thickness of CoO underlayer 60 nm
Saturation magnetic flux density (Bs) | 616 mT | 672 mT
Coercivity (He) 136 kA/m | 83 kA/m
Remanence squareness (Rs) 74.9% 67.7%
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CoO THhfE & REMESS Rl D& OMATIZH V2 Sample
1 &SRBV FHUE O Sample 2 DFRE & BEKURF
%% Table 1 {2/ 7.
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Co BiF O cHIDMOREIZIT, TALF—T 4N HF—
TEM (200kV) Wi, QRO L F—T )L 57—
TIEMMEELR D 2BRE LN G, 270 h—AETES
N7 —7&FFHm (MD) OWrimmzEOHIRREEFE
FREEA A= 77— MIRFE L. 5° BB CTRIE
L7z Co @ 002 B FHEDHZE LM OEHTREND, /Ny
2757 RERELe—LVYELHTEY—7 DBELEGN
TeEMEEEREEL L., 20X 212l T Co (001) =2
WT D TR DFE AR HE L5 A B4 (Orientation
Distribution Function) 2B 573 ~7), HIHLHREI
LB ERBEMTALLDI, SEFROTF—4% (FEEo
AEREICHRE L T 8.4X104nmd) * kL.
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T LIESREFEBE (300 kV) 12 X 2@ orfEsE
8L, HSE 77—V EH (FFD) 12 L 5L TIT 7.
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Fig. 1 Observation direction.
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Fig. 2 (a) Cross-sectional TEM image of Sample 1
with underlayer. (b) Selected area electron diffraction
pattern of the magnetic layer. (c) Orientation
distribution function obtained from Co 002 reflection
intensities in the electron diffraction patterns.
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Fig. 3 (a) Cross-sectional TEM image of Sample 2
without underlayer. (b) Selected area electron
diffraction pattern of the magnetic layer. (¢c) Orientation
distribution function obtained from Co 002 reflection
intensities in the electron diffraction patterns.

HAICHB S 25 Vol. 28, No. 3, 2004

NI | -El ectronic Library Service



The Magnetics Society of Japan

3. 2 CoO FHIRORE
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Fig. 4 (a) Cross-sectional HREM image of Sample 1.
(b) Digital diffractogram of the HREM image.

(¢c) Cross-sectional processed image obtained by
inverse FFT using CoO 111 and CoO 200 reflections.
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Fig. 4(a) O A THEHAZEK, BIL THES & Bt BT
DOESIREES % Fig. 5(@ITRT. THBHRRE D CoO kit
(111)E, (200 & WIHAREYERE @ Co HIF(002)H D, KH-F
L FDOBBERENBEINTWVWA. £8FiL, Fig 50z
7~ FFT R4 - OENFOH 7 — ) T BB THRIN
72. Fig. 5(a)® FHE & BB ORE CRIET DR T O
Co [001]#f & CoO M11ldHORTAEERET S & 0.5° &
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Fig. 5 (a) Cross-sectional HREM image at the
interface between the CoO underlayer and the
magnetic layer.
(b) Digital diffractogram of the HREM image.
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Fig. 6 Histogram of angles between neighboring
Co <001> and CoO <111> at the interface (this can
be named the “orientation correlation function” ).
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0° fhEo&EHI, 5 THET 2 Co kK& CoO ki+
® Co (001) // CoO (111) OEFM R FMEFZEERL T
5, —Kh, 70° fHECEFIZONTEBLTADE, CoO
IS (fee) 7220 T, [111]#25 70.5° O
MIZh (111) #AEELTWAS. 0 BREICEFRH S 2
LEEETDHE, 70° HEOETIERE CHETS Co ki
T & CoO KiFf™ Co (001) // CoO (111) DEKXHRS
PBARE KB L TV 5.
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(Orientation Correlation Function) &MESZ &i29 5.
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Fig. 7 Histogram of angles between Co <001> and
CoO <100> neighboring at the interface
(orientation correlation function).
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Fig. 8 Schematic diagram of the interface between
the CoO underlayer and the magnetic layer.
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