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Portable Electronics
* Need to integrate more functionalities into limited area

* Need better power management forlonger battery life
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> On-chip magnetic thin film inductors can benefit RF and power delivery

applications:
PP = Inductor on Si chip
- High inductance density -> Reduces area

- High quality factor -> Reduces loss
. . . . Post CMOS: Intel
> Important magnetic material properties

- High permeability, high resistivity, high FMR, CMOS compatibility 1

- Material engineering required such as patterning and laminating
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Fabricated inductor has Small size, high inductance density
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> 4-turn rectangular spiral

inductors

° W:88 um, L:160 pm

* Laminations can suppress eddy
current loss in the conductive
magnetic films and skin depth
effect resulting in better
frequency response.
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Magnetic Core Inductors Fabricated on Organic Substrate: %‘
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> Finger-shaped magnetic via: W: 5 um, L: 4 umXx 13
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» With Co-Zr-Ta-B film, a maximum 3.5X inductance
increase and a 3.9X increase inthe Qfactor at1
GHz were achieved.

> Finger-shaped magnetic vias improved Qby >30%.

s A h .

Ivoria/m2]
. 11€10
7
9.0€09
7.0600 EE
c
50600 =2
Q
o S
]
10609 5}
=)
e
=

—=— Bare
—e— 500nm unlaminated film
—— 500nm unlaminated fingers

0.1

Hao Wu, et al.,, IEEE Transactions on Magnetics (2012).

1 10

Frequency (GHz) 4



On Package/backside of package
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