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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 90°C. The change in shielding

characteristics depending on the Co content of the BaNi@-xCoxFe16027 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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Ba hexaferriteo] Ni”* 1} Co” 7t SAlof %18 BaNip
CoyFes0z7 8f9FS A Axmgjo] ZA -G o]-&sto] A|
A5ttt FeCly-4H,0, NiClp-6H20, CoClz-6H,0, BaCly:
6H,0 (Daejung Chemicals & Metals Co., Ltd., Korea)
= 18.2 MQ-cm B]A = UEHH = 5750l &3liA1A 10
¥ EoF wuksto] Uhe g AJAksteict. £ 125 um,
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Fig. 1. XRD patterns of BaNip-xCoxFei6027 ferrite films fabricated
by spin spray deposition at 90°C: (a) x=0.0, (b) x=0.2, (¢) x=0.4, and
(d) x=0.8.
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Fig. 2. Raman shift XRD patterns of BaNi@-xCoxFe16027 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 BaNip.xCoxFe1s027 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.

(a)

At %

.\\o

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)

35

30

25

20

At%
5 @
——

@
05} /
00 @
05 ' L L L L
0.0 02 0.4 06 08
Content of Cobalt (mM)
(d)

60

55
50
451
40

I °
AN .

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@-xCoxFei16027 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-x)CoxFei6027 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. 6. Complex permeability within Ka band of BaNi@xCoxFei6027
ferrite films fabricated by spin spray deposition at 90°C.
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Fig. 7. (a) S21, (b) S11 parameters, and (c) Ratios between reflect and absorption within Ka band of BaNi-x)CoxFe16027 ferrite films fabricated

by spin spray deposition at 90°C.
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A4 Axndo] FHOoZ ARE hexaferrite JLx9]
BaNi(-CoxFe16027 BF9f-2 90T 9] A 2o = Z7gat7}t
715510 polyimide 1At 71 ol &4 274 afat
2 FAF 2 A} BaNig»CoxFes027 BFaF-2 bending
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vl &2 7<ﬂ°1°* 4 AT 0.4 mole] CoZt X2l
BaNi; Coo.4Fe1602; 91at-2 AR} F4-0F §FAFS] H]50]
OF 51:498 UENFOou, Cort A& R] ¢e 7|& A O
H] ¥kAl 8] 89| 712, Ka bnad U] Zu}4 o]& o] of
& Ar2 @3 AHH| 542 UERTH
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