MOSFET basics

LECTURE 18

MOSFET fabrication

Depletion of the semiconductor surface
Formation of inversion layer

Band diagrams galore

Surface potential model (towards |-V characteristic)
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Deep Submicron FET Fabrication Sequence
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Photolithography
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Figizre 12.16 Patterning a sificon dioxide laver using positive photoresist phoiolnhesraphy.
(n) Photoresist-coated wafer is pressed into contact with photemask and expased 1o ultra-
violet light. (b} Pattern on photomask is transferred (o the photoresist during development.
() Sillicon dioxide & removed from those aress not protected by photoresist by eiching in
buffered hydroflvoric acid. (d) Photoresist is remaved, leaving patterned siicon dioxide,
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Si MOSFET features
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10.2.1 Energy band diagram in y-direction
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Note depletion of semiconductor surface in equilibrium (in this case) Vg =




NP-junctions and transistor action
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Depletion of Si surface
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10.1 Inversion of Si surface
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10.2 Depletion and inversion of Si surface
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Note:
- notation for the channel and bulk charges
- uniformity of the channel and bulk charges when Vg = 0.
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Band diagrams for depletion and
strong inversion of Si surface
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Sec. Band diagrams for moderate- and

10.2.1
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Onset of strong inversion:
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10.2.2 Now allow V>0
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Note:

- presence of V4(x)
- non-uniformity of the channel and bulk charges when Vg > 0 (IN STRONG INVERSION).
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10.2.2

Now allow V>0 (STRONG INVERSION)
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* More voltage drop across body (N STRONG INVERSION)
* Oxide field reduced

* Less charge in channel

Strong inversion

when V=0
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Oxide

Si MOSFET summary
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