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Koncentracja samoistna
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Grupy II}V: GaAsAIAs InSh InAs..
Grupy V1. ZnSeCdTeZnQ SdS..

Grupa IVdiament, Si, Ge
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Voyles, P. M. et al. Nature 416, 826-829 (2002)
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State-of-the-art TEM 1mage of ultrathmned (5 nm) sample.
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STM¢ SanningTunnellingMicroscope
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EFM- ElectricForceMicroscopy
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Model wodoropodobny

hadlr 80T yasS TF3rRyASyAr 8 aldnNegVRT IV aa¥l R2
LINROf SYdz FG2Ydz 62R2 NVET Y21 S
56202RY8Y 2 YlLarsd vr3iBg P O
RASES{TUNROT yeyYy 1S adrlon ¢ J2 LINJ &

L2 0 Sy 02t Udzd
am’ §13.6eV Mg |Al S

5t deLReeOK My BLIN SQZﬁyAq’@' Se
g°10,1 Fi8Y SySNEAL sAn|FyAl i1y bz

LI2ZRAGI 626S32 2S5S4aimeN] t|Rdz t OAldz
t NBYASZ . 2KN} REIlF adt 2S a
NI t Rdz mnn) Y C(B Te

_ 4dp @t ¢
-~ —— 5 &8

cl'e + Grupa IVdiament, Si, Ge
Grupy II}V: GaAsAIAs InSh InAs..
Grupy V1. ZnSeCdTeZnQ SdS..




i Domieszki i defekty

Z
Model wodoropodobny

I Jjonizacja domieszki
A
typ n typ p
pasmo puste pasmo puste

__________ poziom donorowy

poziom akceptorowy— — — — — — — — — —

ENERGI A ELEKTR

JSOY S




. Domieszki i defekty

Z
D@mieszkowanie

4 Y2YOSYyuN} O2l y2
LJs OLINI S62 Ry A dz
w2l gl dYe& LI OLINI S¢
Nocl 2y OSYy NI Ot |
pasmo puste E, NpC1 2y OSY NI O2F R
VT Ep pcl2yOSYyGNI 02 Y
poziom donorowy | T el 2y OSYy UNr O2t Y
Nl 2YOSYUNF O2I St
-------------------------- 5" Er przewodnictwa -
ncl2yOSydNy O2F RT A dz

walencyjnym

y
A
R
S
2

<O(M< —

A ELEKTR
(/)>(D>|~Df—°Q

U)>Q_Q_

z{i
z{i
1

v, Gt NHzy { dz v S dzii:NF £ y 2
Ne+(Na-Pa)=p, + Np-Np)
N.+Np = (Np-Ny+p,+pPa

ENERGI




D

C

A ELEKTRON

ENERGI

=

>

Domieszki | defekty

leszkowanie

pasmo puste

Y2YOSYUNY O2lI

LJs OLINI Sg2RY A1 d

T(K)

y 2

N

50

Si

Electron density n (cm_3)

Np =10"cm™

range

Freeze-out

0 4 8 12
1000/T(K ™1

i
y

— En By gy TS



W

o Domieszki | defekty

Z
DEmieszkowanie

nd A
—4 Y2YOSYUNF O2l y21Yy
¢ L3s OLINI S62RyA{dz yA
L T(K) 8
] S
LL] pasmo puste _‘LED g2 88 S Q2 & ¢ 2

___________ - Eg/2 107 EMTT l:,|
< poziom donorowy | T fl“
— | e E-r ~ 10
O 0 E 0z
nd >
Lu '§ i Freeze-out
Z - range 2
LL]

v & 0 zlt 8 12 16 20

1000/T(K ™1



Teori a pasmowa C
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http://hyperphysics.phyastr.gsu.edu/hbase/solids/pnjun.htm



Teorli a pasmowa C

Diodai czy |l |
How an LED Works
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Diodai czy |l |
How an LED Works

Photons

Electron Flow
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Electron

http://www.imagesco.com/articles/photovoltaic/photovoltaipg4.html
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Band structure engineering
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Au/Zn Circular
mirror and electrode

Metalic Reflector VCSEL

Au/Ti Contact

Vertical Cavity Surface Emitting Laser

Active Region

Light Out
Air Post VCSEL

Dielectric
. Mirror

Contact

Dielectric
Mirror

Light Out

Etched Well VCSEL

AT Contact

AulTi Contact

Light Out

Burried Regrowth VCSEL

http://britneyspears.ac/physics/vcsels/vesels.htm
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