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At the P-N junction (z = z;), N(x,t) = Na:
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To calculate the integral
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From Egs. (M.15) and (M.14),
Rg = ! (M.16)
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- 1.6 x 1019 x 0.125v/73.43 x 1017 x 7452 x 5 x 1022

Rs = 11169/[]




P-1.25

According to the result of Example 1.14,

3 3
FOR == = 58 100 = 100 = 0.43%/°C ,
CR=3F 2% (273.15 1 75) %/
AR = TS—ORRAT = 0.0043 x 1000 x 10 = 436,

|R+ AR = 1000 + 439

P-1.31

As

Eqx—-FE
n = NCO‘JW—E .

we need to find Ec — Ep. From the text, we can conclude that Er is a quarter of the band-gap
below E;:

E

ET—EF:T!]

E, E, 3
EC~EF—7’+T’_Z g = 0.84eV .

Therefore,

n = 2.86 x 109035

Il: 2.66 x 10°cm =3 IIt is P-type.

From Table 1.6, we find




Ng = AcT%? | Ny = AyT%/?,

and the room-temperature values N (300K) = 2.86 x 10%c¢m =3, Ny (300K) = 3.10 x 10"%em 3.
To be able to calculate the density of states at any other temperature, we need to find Ac and
Ay constants:

Ao = NoT~3/? = 2.86 x 10" x 3007%/2 = 5.50 x 10"°ecm 2K ~%/2 |

Ay = NyT=3/2 = 3.10 x 10 x 30073/2 = 5.97 x 1085em 3K 3/2 .

Therefore, at 300°C' we have
N¢ = 5.50 x 10%° x (273.15 4 300)%/2 = 7.55 x 10"%em ™2,

Ny =5.97 x 10%% x (273.15 4 300)*/? = 8.19 x 10"%em ™2,
The energy gap at 300°C is:

7.02 x 107472 .02 x 1074(273.15 + 300)2
E, =117 DX, T02x 107727315 + 300)

= 1.03¢V .
T + 1108 273.15 + 300 + 1108 ¢

The intrinsic carrier concentration is given by Eq. (1.69)

n; =/ NcNy e"%,

_ 1.03
n; = \/7_55 % 1019 x 8.19 x 1019 e~ 2x8.62x10->(273.15+300) |

n; = 2.34 x 10¥%°em ™3

The intrinsic carrier concentration is higher than the doping level of Np = 1018¢m 3.



