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Silicon

n = Principle quantum number,

| = orbital angular momentum quantum number (O to n-1),
m, = magnetic quantum number (-1 to +l),

m, = electron spin quantum number (+1/2 and -1/2)
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Silicon
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Energy Band Formation (Si)

[ Energylevels in Si as a function of inter-atomic spacing

The 2N electrons in the 3s sub-shell and the 2N electrons in the 3p sub-shell undergo sp* hybridization.

——] Relalive spucing of stoms I—.'

s [m[1 [ n]
conduction band =Eh
TR o,
0 Electrons &N States

W

908 il
N 1 |
2N Electrans l—". -2
rd
6N States I’T,') FA
+G1] Dpl L3 | Quter shell

2 El:clronsl s

Relative energy of electrons ——

2N States | ) .
4N Statcs 2N Electrons | 4
4N Electrons \ .
valence band 2 States
i 2IN Electrons
] b N
E.25 2N States
< g 4N Flectrons y 3
< £
1

— ==

-1
o1 L2
T - - - -
: The core leyels (n=1,2) in Siare completelyfilled with electrons\=i=1| 1 Middle shell
T - [E

=) olo | 1 lnncrsilcil

Bottom of conduction band (E.) v globalsino. com/EM/

Closely packed states
(merged single band | Discrete atomic energy levels
ncludes 8N states) |

1
Splittin
3 p-states — / L
1s-state - ¥ 13p orbital
J Forbidden n=5
energy values

4 states| 3 p-states _| 13s orbital

1 s-state -
Per Si atom

4N states (1 s-state
& 3 p-states) with
4N electrons

SiilsePss Pnidseane
Ny

\}= 2

Top of valence band (E,)
n=1

——t el - - - ——

Ado Ad1 .
Y

. N ™ Distance between atoms
Lattice spacing in

actual Si crystal

28-08-2026



28-08-2026




