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The integrated inductor is an essential passive component in an on-chip power system for
smart phone applications. For high efficiency of power conversion, high quality factor and high
rated current of inductor are needed. In order to achieve the aforementioned characteristics, ferrite
film has been used due to its low eddy current loss. Furthermore, the parasitic capacitance and the
leakage current, which lead to electric energy loss, can be significantly reduced by the use of
ferrite [1]. In this paper, sputtered Ni 0.5 Zn 0.3 Cu 0.2 Fe 2 O 4 ferrite film inductors were fabricated on
4 inch silicon wafer by photolithographic process and copper electroplating. Electroplated 65 µm
thick copper spiral coil was used for the ferrite inductor with 5 × 5 mm2 outer coil area. Figure 1
shows the fabricated array of ferrite inductors.
Maximum inductance (L max ), Q-factor (Q max ), and rated DC current of the fabricated
inductors are given in Table I. The L max and Q max were measured to be 50 and 58.9 at 2.87 MHz
for the 2.5 µm thick ferrite inductor. It is noted that Q max of the 1 µm and 2.5 µm thick ferrite
inductors increased by factors of 2.1 and 2.5, respectively, compared to those of air-core inductor.
This is attributed to the low parasitic capacitance and small leakage current. The ferrite inductors
also have higher rated current compared to the air-core inductor. The rated DC current of 1 µm
and 2.5 µm thick ferrite inductors was measured to be 2.15 A and 2.5 A, respectively. In
summary, the ferrite inductors were fabricated on 4 inch silicon wafer. The 2.5 µm ferrite
inductor showed an increase in L and Q by 22.5 % and 154 %, respectively, compared to the aircore inductor.
Table I. Maximum inductance, Q-factor, and superimposed DC current of
air-core and ferrite inductors.
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Fig. 1. Fabricated array of ferrite Inductors.
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