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Characterization and Analysis of Integrated RF Ferromagnetic Spiral Inductors
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Abstract :

This paper presents characterization and analysis of integrated ferromagnetic inductors in RF regime. Two

different materials (CoFe/NiFe) are used as ferromagnetic material. Systematic studies of the inductance (L), the Q-factor

(Q) and the structure of the inductor have been performed.
Key Words :

1. Introduction
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2. Design of RF-band Ferromagnetic Inductors
using 3D Field Simulator
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3. Fabrication

OEi@E & AR0M ALSE B HHE LE

WD A2®, WE metal linell width, S& spacing, N2
turn =5 LIEHHCH 08 1(b)ye MEE QIHE S &8&0|
2 AEIOICH Initial wafer= ™ XEO| 35 Qcem 2 P-100
silicon wafer® AMEZ 20 TEOS sourceZ SiOES 4 um
SHZE & ofUCH 22132 first metal®l AlZ sputterS Ol
S50 2 ymENZ X B 2 Si0, S 2 um FHE B

OFRALCE Second metalZEE AlE | pm® FHE 4 wm=H 8
wrnMA width& 10 spacingE€ 5 umZ &HE
rectangular spiral LS HE HHOIULH OHXNL2Z2 top SiO0:
2 um S CoFe/NiFe ferromagnetic filmE 0.3 um, 0.5 x
m 2JtX SHZ sputterst £ liftoff StIALH

A,

W S

(a) (&)

Fig. 1. Cross Section and Micrograph of inductor
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4. Characterization of RF-band

Ferromagnetic Inductor
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Fig. 2. 0.3 um-thick CoFe ferromagnetic inductor. {a) L versus frequency. (b) Q versus frequency. Straight line :

and symbol : ferromagnetic inductor.
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5. Conclusion
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Fig. 3. 0.3 um-thick NiFe ferromagnetic inductor. (a) L versus frequency. (b) O versus frequency. Straight line : air-core
and symbol : ferromagnetic inductor.
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Fig. 4. L versus number of turns. (a) CoFe ferromagnetic inductor. (b) NiFe ferromagnetic inductor.
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Fig. 5. 6 turn spiral inductor. (a) CoFe ferromagnetic film with slit/slitless. (b) NiFe ferromagnetic film with slit/slitless.
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