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Abstract: The low-temperature deposition of BaNi-x)CoxFe16027 thin films with a Ba hexaferrite structure for electromagnetic

shielding was studied. The BaNi@-x)CoxFe16027 thin films produced through the spin spray process were suitable for thin film

deposition on a flexible substrate because it crystallized well at low temperature below 90C. The change in shielding

characteristics depending on the Co content of the BaNipxCoxFe16027 thin film was investigated, and excellent shielding

characteristics with S21 of -1 dB were obtained in a wide frequency range of 26~40 GHz when the Co content was 0.4 or more.

The purpose of this study is to analyze changes in shielding properties caused by change in Co content in relation to phase

changes in BaNie-x)CoxFe16027 and obtain basic data for developing excellent flexible electromagnetic wave shielding materials.
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Fig. 1. XRD patterns of BaNi@-xCoxFeis027 ferrite films fabricated
by spin spray deposition at 90°C: (a) x=0.0, (b) x=0.2, (c) x=0.4, and
(d) x=0.8.
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Fig. 2. Raman shift XRD patterns of BaNi(-x)CoxFe16027 ferrite films
fabricated by spin spray deposition at 90°C: (a) x=0.0, (b) x=0.2, (c)
x=0.4, and (d) x=0.8.

Fig. 3. Fracture SEM images of BaNi@.xCoxFeis027 ferrite films
fabricated by spin spray deposition at 90°C: (a) x=0.0, (b) x=0.2, (c)
x=0.4, and (d) x=0.8.
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Table 1. Element contents of BaNigx)CoxFe1s027 ferrite films
fabricated by spin spray deposition at 90°C.

Element (atomic %)

Fe Co Ni Ba
x=0.0 37.19 0 1.8 0.66
x=0.2 40.31 0.77 0.76 0.56
x=0.4 34.12 1.71 2.22 0.28
x=0.8 34.5 3.24 1.71 0.23




198 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 37, No. 2, pp. 195-201, March 2024: Oh et al.

(2)

0.7

05 |

At %

04

03 .\\.

02 |

0.1

L L L f L
0.0 0.2 04 0.6 08
Content of Cobalt (mM)

(© )

At %
°
T

-10 1 L L 1 L
0.0 02 04 0.6 08

Content of Cobalt (mM)

(b) - 0)
3.5
L ]

30F
251
20

£ sl °

-
1.0 |

]

05t /
00 @
0.5

L 1 L L 1
0.0 0.2 0.4 06 08

Content of Cobalt (mM)

@

60
55
50
451
40

I °
LT N

30

At %

———@

25|

20 1 1 1 L 1
0.0 02 0.4 06 08

Content of Cobalt (mM)

Fig. 4. EDS profiles of BaNi@xCoxFei6027 ferrite films fabricated by spin spray deposition at 90°C: (a) Ba, (b) Co, (c) Ni, and (d) Fe.
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Fig. 5. Bending curvatures and inset SEM images after bending of
BaNie-xCoxFei6027 ferrite films fabricated by spin spray deposition
at 90°C: (a) x=0.0, (b) x=0.2, (c) x=0.4, and (d) x=0.8.
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by spin spray deposition at 90°C.
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