The'MOS'¢apacitoris-an-important device for several reasons. Firstly, it allows
us to understand the basic MOS phenomena for a simple one-dimensional structure. A
good understanding of the MOS capacitor is a prerequisite for the A good understanding
of the MOS capacitor is a prerequisite for the chapters that follow in this book. Secondly,
the MOS capacitor is an important test structure used to obtain information about the
MOS system. usually in a simpler manner than can be done with a MOS transistor.
Finally, te'MOS capacitor is an important semiconductor device iiits own right, used'in’

TCCDs';analog circuits, memories and 56 6.

2.2 The Silicon/Silicon-Dioxide System

The silicon/silicon-dioxide (Si/Si0,) system continues to be the most common
semiconductor-insulator system used in MOS devices. Indeed, as mentioned in Chapter
I, it was the outstanding properties of the Si/Si0; interface which-has madc silicon .
“technology dominant today. As the technology has progressed. various other insulators
besides SiO, have been proposed, and have been used, as alternative gate dielectrics,
though silicon continues as the only important CMOS substrate. Some of these
alternative insulators are theToxynitrides, as well as variousFhigh-k insulators. Despite
these advances, the Si/SiO; interface remains an important system. which is relatively
well-understood. It also continues to provide a reference point to other semiconductor-
insulator interfaces. In this section, therefore. we take a brief look at the Si/SiO,

interface. In the following sections of this chapter, the theoretical basis which is
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. Figure 2.1 shows the physical structure of the MOS capacitor. The semiconductor
IS usually silicon. We will consider mainly the case of a P-type substrate, which
Corresponds to an n-channel MOS transistor. The insulator is usually silicon dioxide
(SIO;) and its thickness lox is in the range 1-20 nm (10-200 A). The top “metal” may be
aluminum or some other metal. or heavily-doped polysilicon in the case of silicon-gate

technology. The metal (or polysilicon) layer is called the gate to which a gate voltage V,
can be applied.

° Metal
fox- i} _ fy//x//{////f//////y/////m_ s OXidB
2—-20nn
~—— Semiconductor
p-type
1

Figure 2.1 Physical structure of @ MOS capacitor. Note that this Is not drawn to scale: the typical
thickness of the wafer is 300 um, of the oxide (1,,) 10 nm, and of the polysilicon gate 100 nm.
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