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6.32 Consider n-type silicon doped at N; = § X 10" cm . Itis found that £y, — Ex =
1.02 X 1073 eV. (@) What is the excess carrier concentration? (b) Determine Er, — Ep.
(c) Calculate Ep; — Ep,.

» First, find the electron and hole concentrations at thermal equilibrium.
i /0
Feom Table 8.9, /.= |5x0"%,2 £ St @ 300 1.
1S -
5-‘:166 /‘{(73'/’4' ) I/)g’;/t/cj =5X/0 cm3

: /o) _ -3
For [‘/f’f.?)) fo = —’}723:" (15 x0”) > % = ‘/5/'&190 ch”

= T Sksp’S

a) From Fis 1S — A
,,,,,,,,,, Er,
R e
.

\
<

50, Eri-Ep = (£, - L) - (- E5,)
Vo l6.013 1, =n; & EVGT 2 Go-byy = 1T Iy (%)

/c'/ (6. %5& Notdn= N, (f,,, -£7, )//ésf,) £ -£; "/‘67/ (ﬂo-ffn)

_ o Hdn
5 -E- = 0. 00/0L = 8.6/7333x10 5/300)[/" ( 1’37) S'g"" )]
| s
/ (gxm’%fh ) = O.oolor [, w’_}o> = (2750353

\

L5 K10 0,02585C s x/0
5/(/0’5+Jn (27563573 o 12956353
[-S x107° = = <§n = ).Sx0 e -"5)(/0’(

2

o
$nz 2,01t k07 co




EE 362 Electronic, Magnetic, & Optical Properties of Materials, 6 32.docx 2/2
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