EES566 Solid State Devices
Spring 2006
Dept of Electrical Engineering
University of Notre Dame
Instructor: Debdeep Jena (djena@nd.edu, x8835)

Assignment 9
SOLUTIONS

Problem 1: Solutions
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Problem 2: Solutions
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Problem 3: Solutions
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Problem 4: Solutions
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(a) B-B’ section

surface schottky=0.6 vl

AlGaAs t=115 x=.3 dy=1

AlGaAs t=10 x=3 Nd=3.5el9  dy=0.1
AlGaAs t=45 x=3 dy=1

GaAs =100 dy=1

AlGaAs t=700 x=3 dy=10
substrate

fullyionized

v10.0

schrodingerstart=0

schrodingerstop=1000

temp=300K

| Al Ga, As | GaAs | Al _Ga, As
—— - -
L Delta Ddping ! —Ec(eV)
0.5 : Ev (eV)
' ——Ef (eV)
0-0 =~ L'_‘______l
%\ L
= 05
-
po
2
M -10F
-5 -
20 ' - L . '
0 20 40
Distance (nm)
.status file: -
number of iterations to converge = 22 o

Final correction to bands = 0.371E-06eV




maximum error in poisson equation= 0.519E-05
Don't worry, be happy! The convergence is good!

Structure Sheet Resistance = 8.985E+02 Ohms/square

layer sheet concentrations

surface schottky

115Ang. algaas x=0.300 ns=4.928E+08 cm-2 ps= 0.000E+00 cm-2

10Ang. algaas x=0.300 ns=5.665E+08 cm-2 ps= 0.000E+00 cm-2

3 aas x=0. ns=3. +10cm-2 ps=0. cm-
45Ang. alg =0.300 3.271E+10cm-2 ps= 0.000E+00 ‘2/

100Ang. gaas ns=7.627E+11cm-2 ps= 0.000E+00 cm-2

700Ang. algaas x=0.300 ns=2.075E+10 cm-2 ps=7.295E-16 cm-2

substrate slope=0

Temperature = 300.0K 1

. Schrodinger solution from 0.000E+00 Ang. to 9.500E+02 Ang. J’,‘
{ The following subband energies were found (E-Ej/_> r
€o electron eigenvalue 1= -15.037920E-03 eV , ,
¢, electron eigenvalue 2= 68.996940E-03 eV ayJa, f@ uandima l')v.{—-'w d
€ electron eigenvalue 3 = 158.793900E-03 eV -
electron eigenvalue 4 = 202.757300E-03 eV 6t

S




&) A-A’ section

surface schottky=0.6 vl

GaAs t=50 Nd=7el7 dy=1
AlGaAs t=195 x=.3 dy=1
AlGaAs t=10 x=3 Nd=35el9 dy=0.5
AlGaAs =45 x=3 dy=1
GaAs t=100 dy=1
AlGaAs =700 x=3 dy=10
substrate

fullyionized

vl 0.0

schrodingerstart=0

schrodingerstop=1000 ./
temp=300K

nGaAs Al Ga,As | GaAs | Al Ga, As
08—
0.6 ;
_ 0.4
. 02f
0.0 |
02
04
06 ]
08 :
1.0
12
-14
16
18
_20 1 4 1 1 1 i

: i —Ec €V) ]
Delta Doping Ev (eV)
1 ——Ef(eV)

,—"f
R 1

Energy (eV)

Distance (nm)

.status file A
number of iterations to converge = 23
Final correction to bands = 0.191E-06eV
. maximum error in poisson equation= -0.501E-05
Don't worry, be happy! The convergence is good!



Structure Sheet Resistance = 5.267E+02 Ohms/square
layer sheet concentrations

surface schottky

50Ang. gaas ns=1.514E+03 cm-2 ps= 0.000E+00 cm-2

195Ang. algaas x=0.300 ns= 1.161E+10 cm-2 ps= 0.000E+00 cm-2

10Ang. algaas x=0.300 ns=7.741E+09 cm-2 ps= 0.000E+00 cm-2

45Ang. algaas x=0.300 ns=9.548E+10cm-2 ps= 0.000E+00 cm-2

100Ang. gaas ns= 1.248E+12cm-2 ps= 0.000E+00 cm-2

700Ang. algaas x=0.300 ns=3.089E+10cm-2 ps= 8.548E-15 cm-2

substrate slope=0

Temperature = 300.0K
Schrodinger solution from 0.000E+00 Ang. to 9.900E+02 Ang.

The following subband energies were found (E-Ef)i/_.

electron eigenvalue 1= -37.178800E-03 eV
electron eigenvalue 2= 44.572720E-03 eV
electron eigenvalue 3 = 91.408380E-03 eV
electron eigenvalue 4 = 168.793100E-03 eV



