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In recent years, there has been tremendous
interest in electrical characterization techniques
for dielectric-semiconductor interfaces and to
relate the results of these measurements to the reli-
ability of the device or component. Further, most
investigators prefer to use techniques that do not
require special test structures, but rather to use
techniques that can be easily and readily applied to
standard test structures routinely manufactured for
process file development, for example. This
review will discuss the following important tech-
niques which have seen much use in recent years
in probing the characteristics of semiconductors
and semiconductor-dielectric interfaces, especially
the silicon-silicon dioxide interface and the chan-
nel of MOS transistors.

• Low frequency noise as a tool to probe micro-
scopic transport characteristics in semiconduc-
tors and bulk and interfacial defects [1-7].

• Charge pumping to probe spatially the distri-
bution of fast interface defects near the chan-
nel edges of a MOS transistor [8].

• Floating gate to measure the MOS transistor’s 
gate leakage down to and below the femto-
amperes of current level [9-11].

• Simple forward and reverse current-voltage 
measurements to probe the properties of the 
source and drain ends of MOS transistors as 
well as its channel and the channel-gate dielec-
tric interface before and after hot-carrier 
stressing [10,11].

• Constant resistance deep-level transient spec-
troscopy to probe electrically active point 
defects that are responsible for the creation of 
deep levels in the semiconductor bandgap, and 
to distinguish between bulk and interfacial 
defects in MOS transistors [12,13].

In this paper we will carefully review the
above electrical characterization techniques, point
out their advantages and limitations, and also dis-
cuss areas of future research. In addition, we will
indicate how the device measurements are related
to the performance of devices [14,15] and circuits
made using both silicon as well as compound
semiconductor technology [5,6]. Finally, we will
explore the connection between results from these
electrical measurements and the reliability of
devices and circuits using representative circuits
such as oscillators or low noise amplifiers.
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