Simulace deformacniho pole v okoli V-pit defektu
v tenkych vrstvach InGaN a jeho studium pomoci
rentgenove difrakce
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InGaN/GaN

Vyuziti:
LED (zelené, modré), laserové diody, solarni Clanky, tranzistory HEMT
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Rentgenova difrakce (XRD)

Konstruktivni interference
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XRD : Epitaxni vrstva

Pseudomorfni vrstva InGaN:
akumuluje se elasticka energie,

po dosazeni kritické tloustky se tvori
hranové dislokace na rozhrani

Relaxovana vrstva InGaN
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Problem

InGaN/GaN: almost pseudomorphic behavior observed
by XRD RSM, although the layer thickness far exceeds
the critical thickness for plastic relaxation by misfit

dislocations.
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Can the V-pits be responsible for the strain relief?
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Strain field: FEM simulation

InGaN layer - Initial strain: Total displacement [m]
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Solver: Comsol Multiphysics

-~ Method: FEM — weak formulation
(minimization of total strain energy
functional)
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experiment I/1o

Sample 4805: dlffractlon ( 1 124)
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Parametricka studie v COMSOLu

* \V/ypocet opakovan pro rlizné kombinace T, h, p(In)

p(In)

0.14

0.12

0.1

0.08

0.06

.........

.........

........................

h=T

N

.......

.......................

-------------------

.

R

.....

.....................

50 100 150

T

[nm]

Diffraction (10-14)

200

-0.01

1-0.02

1-0.03

-0.04

-0.05

yer peak

Delta Q_x of CENTER OF MASSof la

W W

InGaN-peaku neni pro T~<150nm
neni méritelny, laterarni posuv maxima
InGaN peaku je jesté daleko mensi.

 Je deformace zplsobena
V-pitem tak mala?

* ProC ma zvétsovani V-pitu
a zveétSovani koncentrace
In tak maly vliv?
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» Okoli V-pit defektu obsahuje nejen oblast s prevazujici kladnou deformaci, ale zaroven |
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oblast s prevazujici zapornou deformaci.

* Objem téchto oblasti je priblizné stejny — prispévky k posunu InGaN peaku se vyrusi.

» Uvolnéna elasticka energie od obou oblasti se seCte — V-pit defekty mohou uvolnovat
elastickou energii.

* V mezich platnosti linearity modelu se pfi zménach velikosti defektu/ zménach p(In)

vysledek pouze skaluje konstantou.
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