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e e

\fE'::mupIe 6.3 The energy near the valence band edge of a crystal is given by E= ~107 k2 .

4
An electron with wave vector 10 10 IcI it

is removed from an orbital in the completely filled valence band.
Determine effective mass and momentun. 5

i Solution. Given: E=-10"%k% . Hence -‘f_fnzxm-fﬂ

Effective ﬁlass of the electron
a2 -34,2
e 9,8%E_ (L05x107*) -
m = fakz T 10 =-55x10""kg

Momentum of electron = Ak =1.05x10"*x10"%_ =1.05x10" 2% Jsm™".

dinary Diode and Zener Diode
Zener Diode

Comparison between Or

S.No. Ordinary Diode

- i ated in reverse
. « i neurard biased | Zener diode is always opera
1. Ordinary diode is operated in forward bia Lo ondition.

condition. | _—
' ist It utilizes, the reverse maractgnshc?. )
2' It utilizes the forward characteristics forward bias it acts like a PN junction diode.
i kdown V.
d t have any sharp breakdown voltage. | If property doped, it has a sharp brea Z
3. It does no e any sharp =

S\‘@
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S
S
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Example 6.7 Fermi energy of an in
Fonduction band is 0.2 eV above the Fermi l

electron at room temperature.

trinsic semiconductor is 0.6 eV. The low lying energy level in the
evel. Calculate the probability of occupation of this level by an

Ep =06 eV, then E=(0.6+0.2) eV =0.8 eV

Solution. Given
ation of an energy level by an electron is given

The probability of occup
distribution law
E) =___._1_‘_-—- = 1
A E-E (0.8 —0.6)eVx1.6x1077]

F
——0 l+exp——
kgT P 38x 102K x300K

by the E-D

1 _00004=004%
1+ exp 7.7

¢ ..!;L_U__i\ T Tadnrnse Sewad %»ai)—@dm;mh

-

R e e
P Gtelddten bl o N R
¥ Tt Probabydy &Q sCCipohen of &mﬁ CISN P
C,:MKL‘H“\ lg@&\q and Ve beyny) cw\ame\; A
e el Lo tnedbmyng o Sora sl ohap Ay
T Hol Madsl eq[ For brdden baug] . -

Band energy

| /Fermi IE'VEI
E
Forbidden
gap
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