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Abstract

Wireless networks are an iconic technology of today’s modern era,
theyare present in our daily activities as can be exemplified by cellular
communications,wi-fi, bluetooth, and others. Vector measurements play an
importantrole in the design, simulation, and testing of wireless networks and
are usedto characterize key devices operating in the radio interface, such as
amplifiers,filters, and mixers.Accurate characterization is the key for improving
the capacity and efficiencyof wireless networks. As the demand for network
capacity continuouslyincreases, the accuracy of vector measurements must
also improve. Further,it is anticipated that such trends will continue in the
years to come. Consequently,the wireless industry needs to include nonlinear
behavior in theircharacterization and analysis, to assess and guaranty the
operation of the devices,and to comply to the specifications from governmental
regulations. Incontrast to linear behavior, nonlinear behavior presents an
additional bandwidthrequirement because the signal bandwidth grows when
it passes throughnonlinear devices. In this thesis, vector measurements for
devices operatingin wireless networks are studied, emphasizing a synthetic
approach for theinstrumentation. This approach enables the use of digital
post-processing algorithms,which enhances the measurement accuracy and/
or speed and canovercome hardware impairments. This thesis presents the
design of a vectorialmeasurement system for wireless devices considering
the aforementionedtrends and requirements. It also explores the advantages
of the proposedapproach, describes its limitations, and discusses the digital
signal processingalgorithms used to reach its final functionality. Finally,
measurement resultsof the proposed setup are presented, analyzed and
compared to those of modernindustrial instruments.
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