ECE 305 — Spring 2018

Homework 7 Solution

L, = /D, T, = 104 um >Ws, :Short P-region

L, = /Dyt = 34 um > Wy :Short N-region
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d.
Zoc=qVoc/nkT = 23.36

F]‘:‘,:zoc—ln(zoc+0.72) — 0828

Zoct1

c.
P, IscVocFF 14.0 mW

n — out — ScvVocrh't"__ — 0140
Pin Pin 100 mW
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a. Oy = Ps+X=0.5+4.07=4.57 eV
b. q Vei= ®s-(Ec-EF)

Ec-EF =0.2eV

Nc=4.7x 107 cm™3

(Er—Ec)
n=Nce «k =214x10" cm™3 >» n;

Assuming full ionization n =Np=2.14x 10* cm™
C.
Ks=12.9

€9 =8.854%10™* F/cm

W= [2Ks20bi=Va) _ g 17 % 10-5 cm
qNp
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d.

Since it’s effectively a one-sided junction, €,,,, = quw =245x103Vcm™?
S€0

e.

2q(Vy — Vi) X NyN, 2q(Vy — Vi) X N,
ECT=\] Wa — Vo) X Nalp =\/ 90 — Vi) L as N4 > Np (one sided junction)

Ks€o(Ny + Np) K€

For forward bias, when €,,,, = |Ec|, V4 =2.4383 kV

2q(Vy; + Vi) X NN, 2q(Vy; + V) X N
Ecrz\]q(bl R) AD=\/Q(bl R) DasNA>>ND

Ks€o(Na + Np) Kseo
For reverse bias, when &€, = |E.-|, Vg = 2.4377 KV



