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Abstract

The market for portable and mobile data access devices that are wirelessly connected to the cloud anytime
and anywhere is exploding. The trend to access any network from anywhere is driving increased functional
convergence in the radio, which translates into increased packaging complexity and sophistication. This is
creating unprecedented demand for RF components providing more integration- in smaller package sizes.
There are exciting interconnect technologies in wafer level packaging such as wafer level chip scale
packaging (WLCSP) or fan-out wafer level packaging (FO-WLP) solutions such as embedded Wafer Level
Ball Grid Array (eWLB) to meet these needs.

One of the most promising solutions to enable the required RF performance levels in mobile and wearable

devices is the use of RF MEMS Tuners. Mobile original equipment manufacturers (OEMs) are rapidly
adoptingamett anécumartg solgtsohstioms, abdsuktipopiri detich remiiee datgrakssrémg tto 2xp seth entgnge/edrbbtie of
life (up to 40%). Redistribution layers (RDL) in eWLB are utilized for higher electrical performance and
complex routing to meet electrical requirements. The ability to utilize embedded passives in a multi-layer
eWLB structure provides a number of advantages including cost reduction, footprint reduction and increased
reliability. Inductors in eWLB offer significantly better performance compared to inductors in standard
on-chip technologies.
In this paper, we examine the WLCSP and eWLB packaging assembly flow, solutions to RF design
challenges as well as characterization of RF performance. Further improvement of the quality factor of the
integrated inductor and capacitors by using low-loss thin-film dielectrics and molding compound in eWLB
will be reported as well. Package level reliability test results will also be presented in this paper.
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Introduction

As a small, lightweight, high performance semiconductor
package, wafer-level chip-scale packaging (WLCSP) has
been a popular solution for space constrained mobile devices
and is a compelling solution for new loT and wearable
electronics (WE) applications. WLCSP was introduced in
the late 1990s as a semiconductor package wherein all
manufacturing operations are performed in wafer form with
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dielectrics, thin-film metals and solder bumps applied
directly on the surface of the die with no additional
packaging. The WLCSP provides the smallest possible
package size since—the final package is no larger than the
die itself. The volume of WLCSP used in the industry has
experienced steady growth — driven by the small form factor
and high-performance requirements of mobile consumer
products.
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