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Fig. 1. Top and cross-sectional view of an inductor.
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Fig. 2. External DC bias circuit for the rated current measurement.
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Fig. 3. XRD diffraction patterns for Ni-Zn ferrite at (a) Zn/(Ni+Zn) = 0%, (b) Zn/(Ni+Zn) = 38.5%, (¢) Zn/(Ni+Zn) = 78.9%, (d) Zn/(Ni+Zn) =
90.6%.
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Fig. 4. Plots of saturation magnetizations and permeability as a
function of Zn contents (= Zn/(Ni+Zn)) in Ni-Zn ferrite film.
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Fig. 5. Magnetization curves of Ni-Zn ferrite (Zn/(Ni+Zn) =38.5%)
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Table. 1. Comparisons of electrical propertics and size between commercial inductor and fabricated inductor in this paper

Maker Size L (uH) L tolerance Rated Current Q nH/mm’

LEM2520BIR0J Taiyo Yuden 2.5x2.0x1.8 1.0 5 % 245 mA 30 111
[LEM2520B IR2J Taiyo Yuden 2.5%2.0x1.8 1.2 5 % 230 mA 30 133
LLEM2520B IR5J Taiyo Yuden 2.5X2.0x1.8 1.5 5 % 220 mA 30 167
LLEM2520B 1R8] Taiyo Yuden 2.5x2.0x1.8 1.8 5 % 210 mA 30 200
CK2125 IROM Taiyo Yuden 2.0x1.25%0.85 1.0 20 % 220 mA 20 471
LB20I12TIROM Taiyo Yuden 2.0x1.25x1.25 1.0 120 % 300 mA 5 320
VLF3010AT-1R5NIR2 TDK 2.8x2.6x1.0 1.5 +30 % 1.2 A - 206
VLF3010AT-2R2M IR0 TDK 2.8x2.6x1.0 22 +20 % 1.0 A 24 302
14 turn g 7) 6.0%6.0x0.20 1.29 10 % 897 mA 23.0 179

16 tumn AP 7] 6.0%6.0x0.20 1.52 +10 % 863 mA 243 211

20 turn A7) 6.0x6.0x0.20 1.83 £10 % 785 mA 21.0 254
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Recently, It has been reported that the spin sprayed ferrite film shows better magnetic properties at high frequency than the ferrite by
co-firing over 800 °C. Besides, there is no limitation to select the substrate materials because it can be processed with relatively low
temperature below 100 °C. Therefore, we fabricated film inductor as a passive device for DC-DC converter by a use of spin sprayed
Ni-Zn ferrite film on the polyimide layer without insulating layer. After cover-lay film was laminated on the top of that finally,
embedded form was completed by via hole process of pad opening. Saturation magnetization of 0.61 T and real part of permeability of
110 were obtained in Ni-Zn ferrite. In addtion, inductance of 1.52 uH, quality factor of 24.3 at 5 MHz were measured with spiral 16

turn inductor. The rated current of inductor was 863 mA.

Key words : embedded passive device, inductor, choke filter, ferrite



