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Abstract: Assuming that the 0.6-µm silicon-on-insulator (SOI) complementary metal–oxide–semiconductor
(CMOS) technology, different Si-based temperature sensors such as metal-oxide-semiconductor
field-effect transistor (MOSFET) (n-channel and p-channel), pn-junction diode (with p-body doping
and without doping), and resistors (n+ or p+ single crystalline Si and n+ polycrystalline Si) were
designed and characterized for its possible use in 1-THz antenna-coupled bolometers. The use of a
half-wave dipole antenna connected to the heater end was assumed, which limited the integrated
temperature sensor/heater area to be 15 × 15 µm. Our main focus was to evaluate the performances of
the temperature sensor/heater part, and the optical coupling between the incident light and heater via
an antenna was not included in the evaluation. The electrothermal feedback (ETF) effect due to the
bias current was considered in the performance estimation. A comparative analysis of various SOI
bolometers revealed the largest responsivity (Rv) of 5.16 kV/W for the n-channel MOSFET bolometer
although the negative ETF in MOSFET reduced the Rv. The noise measurement of the n-channel
MOSFET showed the NEP of 245 pW/Hz1/2, which was more than one order of magnitude smaller
than that of the n+ polycrystalline Si resistive bolometer (6.59 nW/Hz1/2). The present result suggests
that the n-channel MOSFET can be a promising detector for THz applications.
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1. Introduction

Recently, the terahertz (THz) wave with frequencies from 0.3 to 3 THz have shown exciting
possibilities in the area of non-invasive inspection and imaging for their transparency to non- polarized
materials and spectral fingerprints of organic- and bio-macromolecules [1]. Compared with X-rays and
millimeter waves, THz waves are non-ionizing and have a high spatial resolution. Hence, they can be
effectively used for imaging concealed objects, material identification, and biomedical diagnosis [2].
Such a wide scope of the THz technology highly necessitates the development of low-cost, high sensitive,
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Abstract 

 
In this paper an empirical formula for the calculation of heat of formation of I-III-VI2 and 

II-IV-V2 type of ternary chalcopyrites has been proposed. The empirical relation is based on 

the optical electronegativity of the ternary chalcopyrites. Values of heat of formation 

calculated using the empirical formula show fairly good agreement with the experimental 

values and the values reported by earlier researchers. 
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Abstract 

 
In this paper a simple empirical formula for the calculation of electronic susceptibility of I-III-VI2 

and II-IV-V2 type of ternary chalcopyrites has been proposed. The empirical relation is based on the 

plasma oscillation theory of solids. Values of electronic susceptibility calculated using the empirical 

formula show fairly good agreement with the experimental values and the values reported by earlier 

researchers. 
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Abstract 

There are a number of models proposed by different researchers for the calculation of Bulk 

Modulus of ternary chalcopyrites. In this work, we have used Microsoft excel data analysis 

tool and the Statistical Package for Social Science (SPSS) in order to identify the best model 

from the given models. 
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