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Structural Characteristics of Barium Ferrite Thin Film

T.B. Byeon and T.O. Kim*

Research Institute of Industrial Science & Technology, Resource Utilization Team

Pusan National University, Inorganic Material Engineering*

k.o
A=l -2}

(19974 14 184

Z- A dip coating®oll 2js] A=
718 YA R

P

i
o

F)gholl HalshA wale ek Gehsich.

RN O
M e K

-

il
0
o 7
5

g 9e ] YA Hshs o

19979 49 74 HE

2% shgslehols vore) AT AL 72 %
shgetolE Urks A4 Yejel YASE FHHC Agen, CHe B

wloro.
=TT o

Z Si0 o2 FAEY UAden, 34355 Si0,57ke] AEe Ba 2 5i0,7h9] EE FAHA 3l

A B b

g wg)

<

o 2o Zapshsic

E 2

uhg-Hete]

it

50°CellA 3217k dx2]sln 2 4] LA, 1300CH A 347 A 2|gtnzy CHol 7)dkell HYshA 3

Abstract The microstructure and crystallographic structure of barium ferrite thin film (SiO./Si substrate) prepared

by sol-gel dip coating were investigated.

It was found that the particles of barium ferrite formed on the substrate exhibited needle-like shape and its C~axis

is long-axis direction. As the film thickness was increased, the needle-like particles tended to be oriented in parallel
direction to the substrate. It was confirmed that the film consisted of three layers, barium ferrite layer, intermediate
layer of both the metal ions(Ba and Fe) and silica, and SiO, substrate layer. The interface between intermediate layer
and Si0O. layer was found to consisted of compound of both barium and silica. The needle-like particles formed on the
substrate was disappeared perfectly by heat-treatment at 950°C for 3 hours, and transformed to hexagonal plate-like

particles placing basal plane parallel to substrate by heat-treatment at 1300°C for 3 hours.
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Fig. 1. Flow chart of sol-gel dip coating.
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Fig. 2. SEM micrographs of surface of barium ferrite thin film.
(a) one time coating (b) three times coating
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Fig. 3. SEM micrographs of cross-section of barium ferrite thin
film.
(a) one time coating (b) three times coating
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Fig. 4. ESCA survey spectrum of as-received surface of the
barium ferrite thin film prepared by one time coating.
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Fig. 5. ESCA depth profile of barium ferrite thin film prepared
by one time coating

(sputter rate : 40A /min., sputter time : 57min )
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Fig. 6 Depth profile of ESCA spectra of barium ferrite thin
film with 1500 A thickness prepared by one time coating.
(sputter rate:40 A /min., sputter time:57min.)
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Fig. 7 Depth profile of AES spectra of barium ferrite thin film
with 3000 A thickness prepared by three times coating.
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Fig. 8. TEM micrographs of barium ferrite thin film prepared
by one time coating.

(a) selected area diffraction pattern on the roundish grain

(b) selected area diffraction pattern on the acicular grain

(c) bright field image showing an acicular grain and roundish
grain
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Fig. 9. SEM micrographs of surface of barium ferrite thin film prepared by heat-treated at various temperature for 3hrs.
(a) 8007 (b) 850C (c) 900°C (d) 950°C (e) L00OC(f) 1300°C
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Fig. 10. TEM micrographs of barium ferrite thin film prepared
by heat-treatment at 1300°C for 3hrs.

(a) bright field image showing hexagonal plate-like grain (b)
selected area diffraction pattern
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Fig. 11. XRD patterns of barium ferrite films heat-treated at
various temperature.
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