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Abstract

Advances in wireless communication have transformed the
radio industry toward consumer electronics. Nevertheless the
improvement over quality of service (QoS) behind the modern
wireless services have resulted in increasing complexity in RF
electronics including active and passive circuitry. One tr end
toward increasing spectral efficiency and QoS is the adoption of
multiple-input and multi ple-output (MIMO) communication
system, in which plural of antennas and RF electronics are
arranged appropriately in accordance with the vector signal
generator and vector signal processor at the transmitter and
receiver ends, respectively. Furthermore the wireless system has
become more and more popular in adopting various standards,
thereby further increasing the RF system hardware complexity.
This proposal aims specifically for a generic solution for RF
filtering in the complicated event of RF transceiver system
acquiring multiple standards and multiple frequency bands, thus
with sophisticated filter frequency planning and design
procedure involved in practical RF filtering electronics. The
proposal is not intended for specific application, rather for a
conceptual breakthrough in designing a generic class of
multi-layered, cost-effective filters, capable of streamline
integration of multiple-band and multiple-standard filters which
are capable of large RF system signal multiplexing and filtering
as demanded by the multi-standard or MIMO radio systems.

The concept of frequency-selective resonator is proposed to
greatly simplify the multiplexed filter bank into a so-called
coalesced single-input and single-output architecture, by which



a larger RF filter electronic system can grow with ease and
without resorting to brute-force additions of frequency
multiplexers that will eventually become uncontrollable when
more antennas or more standards are added to the advanced
radio system design.

The proposal is divided into three-year efforts. First year
will devote most of efforts to consolidate the concept of
frequency-selective resonator for streamline multi-band filter
design. The following year focuses on several coalesced filter
architecture designs that may be promising for multi-standard or
MIMO applications. The third year will select few promising
designs and improve them with new algorithms that will be
capable of orthogonal tuning in adjusting filters at various bands
with little impacts on the different bands.
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