UNIVERSITY OF CALIFORNIA, SANTA BARBARA

Department of Electrical and Computer Engineering

0.979v

ECE 137A WINTER 2009 Instructor: Luke Theogarajan
HOMEWORK ASSIGNMENT #1 SOLUTION
3.1
10" [em° (10" (em™®
Q:VTIn%:(O.OZSV)In( )( ):

i 107 em'®

e 1 1) _ [2QL7B84I0HF M) g )
Wdo_ — —+t— (oj =

+ 0.979v
q N, N 1.602x10*°C 10°cm™ 10" cm"J ( )
W, =3.73x10°cm=0.0373um

w,, _ 0.0373um

w 0.0373um B
X, = = —— =0.0339 ym | x, =—L—= s——5 = 3.39x10° m
1+ No 1+101 cm " e Na 1+101 cm
Na 10°cm™ Np 10%cm™
N,x. (L.60x10*°C)10"°cm™)3.39x10"cm
Evax =% - ( )( _?4( )=5.24X10Si
&, 11.7[8.854x10 " F /cm cm
3.6

W, =W, /1+% | (@ w, =2w,, requires V, =3¢ =2.55V | w,; =0.41m 1+0—585 =1.05m
] :

3.12

. dp D, |1 dp {ijldp
=qu pE-qD. P =0 E=4 2| =P -8 |2 TP
Jo = A PE T A5G {up]pdx q ) pdx

p(x):Noexp(_zj 1op_1 | g Vi 00V _ 0V
pdx L L 10™cm cm

The exponentia doping resultsin a constant electric field.
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