17

Accession number:20122915250836

Title: A self-mixing NMOS channel-detector optimized for mm-wave and THZ signals
Authors:Pleter&#353;ek, Anton (1); Trontelj, Janez (1)

Author affiliation:(1) Faculty of Electrical Engineering, LMFE, University of Ljubljana, Trzaska
25, 1000 Ljubljana, Slovenia

Corresponding author:Pleter&#353;ek, A.(anton.pletersek@fe.uni-lj.si)

Source title:Journal of Infrared, Millimeter, and Terahertz Waves

Abbreviated source title:J. Infrared. Millim. Terahertz Waves

\olume:33

Issue:6

Issue date:June 2012

Publication year:2012

Pages:615-626

Language:English

ISSN:18666892

E-1SSN:18666906

Document type:Journal article (JA)

Publisher:Springer New York, 233 Springer Street, New York, NY 10013-1578, United States
Abstract:A self-mixing terahertz signal detector combined with a low noise amplifier and a
properly balanced - folded dipole or slot antenna for concentrating millimeter wave signals to
NMOS detectors is described. The detector was optimized to 300 GHz signals. The noise
equivalent power (NEP) was estimated to 320 pW/vHz while the total output referred noise of 2.1
&mu;V/(Hz)1/2 was measured at amplifier gain of 46 dB. This was achieved by using NMOS
mixer devices optimized for resistive mixing that operate in a linear region of operation where the
channel voltage is set close to zero by means of regulating the virtual ground level. The NMOS
device, which is positioned at the antenna connections, has a minimum channel length that permits
a far more precise calculation of the coupling devices. A position like termination of the two
symmetrical detector devices was distributed between an antenna area and the amplification stage.
The detectors were fully integrated using the 250 nm CMOS technology. Good matching was
found between mathematically analyzed and simulated noise performances and prototypes
measurements, where comparable measurements were performed on a THz array which consists
of four pixels with folded dipole antennas or those with slot type antennas. &copy; Springer
Science+Business Media, LLC 2012.
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