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Planar Inductors with Ferrite Layers for DC-DC Converter
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Synopsis:

Planar inductors with ferrite layers were fabricated by
means of screen printing, photo-lithography and electro-
plating methods. Screen printing method enables to obtain
coil spacing filled with ferrite. In this structure, since the
perpendicular leakage magnetic flux preferentially passes
through the coil spacing and bypass the copper coil, it is
expected to decrease the eddy-current loss. Trial samples
of planar inductor with ferrite layers achieved high quality
factor @ of 40~70 at 5MHz. Magnetic field analysis
revealed that the eddy current loss of the copper coil was
only 2.400 of the total loss.
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Table 1 Specifications of a planar inductor

Conductor line Structure Single spiral
L/S (um) 50/30
Turn number 14
Thickness (um) 50, 70
Material Cu
Magnetic layer Structure 6000 X 6000 um
. 40 (lower ferrite layer)
Thickness (um) 100 (upper ferrite layer)
Material Composition (mol() NiO/CuO/Zn0O/Fe,0, = 16/12/23/49
Properties 120 (lower ferrite layer)

Relative permeability

25 (upper ferrite layer)

Coercivity (A/m)

330 (lower ferrite layer)
1400 (upper ferrite layer)

Saturation magnetization (T)

0.46 (lower ferrite layer)
0.23 (upper ferrite layer)

Curie point (K) 540
Resistivity (Q cm) 108
Ferrite layer 22 0000
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Substrate

Magnetic flux Cu conductor line

Fig. 1 Schematic view of a planar inductor with ferrite layers
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Photo 1 Cross sectional view of a planar inductor
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o, [J : Conductor thickness of 50 um
o, A: Conductor thickness of 70 um

Fig. 2 Frequency dependence of inductance and @ factor
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Fig. 3 Superimposed DC current characteristics of a planar
inductor
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Fig. 4 Dependence of coil current on inductance
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Fig. 5 Dependence of coil current on Q factor
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Fig. 6 Magnetic flux distribution of a planar inductor
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Table 2 Loss analysis

Magnetic layer NiCuZn ferrite
Structure All ferrite
Coil structure Slr{flfuiﬁlsral

Coil thickness (um) 50
Inductance (uH) 14
Loss (Q) Ry 0.67
R, 0.03
R 0.57
@ factor at 5 MHz 34.4
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