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We report on efforts at NIST to develop wideband dielectpiectroscopy tech-
niques for bio- and/or chemical- analysis of small volumEkqaid samples. Rapid

and accurate detection and/or identification of minutedgjmial or chemical sam- 1. ()

ples is essential for the development of effective homelsexlrity technologies. James Booth
Electromagnetic characterization can be a viable altmnéb chemical or optical NIST

detection schemes to analyze biological or chemical Igju@ne option in dielectric Mail Stop 818.01
characterization is dielectric spectroscopy: the measen¢ of a samples dielectric 325 Broadway

permittivity across a very broad range of frequencies. Tégbnique has the poten- Boulder, CO

tial to rapidly characterize a wide variety of biological @remical materials, from 80305 United States
macromolecules like hemoglobin to live bacterial sampbegroteins and DNA. By boot h@oul der . ni st . go
combining lithographically-defined broadband microwatrectures with microflu- (b) 303 497 7900

idic chambers produced by state-of-the-art microfabiocatechniques, it is possible (c) 303 497 3970

to determine the dielectric response of small sample vaugaeb-microliters) over
several decades in frequency. Integration with other meiexiromechanical sys-
tems (MEMS), as well as microfluidic pumps and circuits, doethable rapid anal-
ysis of large numbers of different samples in high-throughgcreening systems.
Here we report on the design, fabrication, and evaluatioimtefgrated microflu-

idic/microelectronic test structures for the determimatof the dielectric properties
of fluids over a broad frequency range. Our integrated devatiew for accurate

S-parameter measurements utilizing on-wafer calibragchniques on sample vol-
umes as small as 0.1 microliter, over the frequency range frd¢MHz to 40 GHz. We

analyze our calibrated S-parameter measurements usiimgetisional quasi-static
electromagnetic simulations in order to obtain accurateegfor the complex rel-
ative permittivity over this entire frequency range. Comigans to bulk measure-
ments on reference fluids such as methanol and de-ionizesr slabw reasonable
agreement over this frequency range.
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