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Technologies).

(Reprinted with permission of Lucent

John Bardeen and Walter Brattain at Bell Laboratories constructed the
first solid-state transistor. This PNP point-contact germanium
transistor operated with a power gain of 18 on Dec. 23, 1947. With
their manager, William Shockley, they won the Nobel Prize in 1956.



- BERENFSIIREESI). $8(Ge)FabE
~RIVIRTTE=

Silicon: 14 1s22s22p®3s?3p? 3s23p?

nl
il

lll

Germanium: 32 1522s522p©3s23p©3d194s24p2 4s24p?

6 A U M 7

6
1




i£(Silicon)

The silicon atom has
14 electrons, but their
natural orbital
arrangement allows only
the outer four of these
to be given to, accepted
from, or shared with
other atoms. These
outer four electrons,
called "valence"
electrons, play an
Important role in the
photovoltaic effect.




Large numbers of silicon atoms, through their
valence electrons, can bond together to form a crystal.
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In a crystalline solid, each
silicon atom  normally
shares one of its four
valence electrons Iin a
"covalent" bond with each
of four neighboring silicon
atoms. The solid, then,
consists of basic units of
five silicon atoms: the
original atom plus the four
other atoms with which it
shares its valence
electrons.
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Electron Microscopy (TEM) of SiO, on Si
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