ECSE-2210 Microelectronics Technology
Homework 3 — Solution

Dy _ K 5 p,= (kT/g) tun=0.025 V x 1000 cm*/V's = 25 cm’/s
Wn ¢

Note: k7=0.025eV=0.025x1.6 x 10°CV=0.025x 1.6 x 10

1.a)

kT/g=(0.025x 1.6 x 10"°7)/ 1.6 x 10°C=0.025 V

b) Internally generated Z-field prevents diffusion of electrons in this case.

¢) Juaite= ¢ Dn % =1.6 x 10" C x 25 cm?/s x (5x10""=10"*) cm™/ (10 x 107* cm)

=2000 A/cm?
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d) Total current density = 0 (under equilibrium), therefore: Jyarite = — Juldifr
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€) n = nj exp Ep — £i > EF—Ei=k—Tln n
kT q n;

n=1x10% cm>=> Ex —E;=0.115¢eV

n=5x10"cm™ = Ep — E;= 0.443 eV

f) Potential difference = 0.328 V (Right side is at a higher potential. Plot the band diagram
“upside down” to get potential)

g) Note: Jyaritt = ¢ 7 Uy E = constant (see above).



Since n increases linearly with x, and Jy4ire 1S constant, E field will decrease linearly as

shown between x; and x,.
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The electron mobility for Ny + Np =9 % 10" ¢cm? is about Un =300 cm?/Vs.
n=10" cm™ since Np—Np= 10" cm™.

0=(q tan) ' =0208 Qcm

I=RA/p=5Qx10%cm’/0.208 Q cm = 0.24 cm (approximate value)



