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Fig.5 [1100] zone cross-section two-beam bright-held TEM
images of the threading dislocations in InGaN MQW (The threa-
ding dislocations m, s and e correspond to the mixed, pure-
screw and pure-edge type. respectively) (a)g =1120;(b) g=
0002
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TEM Characterization of Defects in GaN/InGaN Multi-Quantum Wells
Grown on Silicon by MOCVD

Zhu Hua'*", Li Cuiyun®’, Mo Chunlan', Jiang Fengyi', and Zhang Meng'

(1 Education Ministry Engineering Research Center for Luminescence Materials and Device, Nanchang University, Nanchang 330047, China)
(2 Jingdezhen Ceramics Institute , Jingdezhen 333001, China)

Abstract: Transmission electron microscope (TEM) measurements performed on InGaN/GaN multiple-quantum-well (MQW) depos-
ited Silicon substrates have been investigated. By taking high-resolution transmission electron microscopy (HRTEM) imagery, elec-
tron diffraction contrast imagery, and electron diffraction image in precincts between the Si substrate and the AIN buffer area,and
also taking Two-beam electron diffract contrast imagery around the quantum well area, we have researched the characteristics of dis-
location. In addition,we take the image of materials before and after saturated KOH solution’s cauterization by field emission scan-
ning electric microscope(SEM) . It is discovered that the AIN buffer layer is of porous structure,and that a great deal of incomplete
dislocation parallel to the interface was found between the buffer layer and extension. The average density of dislocation reaches
10°cm™* in the high -temperature GaN layer,which is in accordance with the density of hexagonal etch pits by scanning electric mi-
croscope (SEM) . Much dislocation below the quantum well was found to be so bent up to 90° that the dislocation density was reduced
more through the quantum well. Moreover, edge dislocation accounts for the largest part among all the line dislocations, and mixed
dislocation is second,but screw dislocation is hardly found in the observed area. Therefore, we conclude that the porous structure of
low-temperature ALN buffer’s enables the extension layer to develop under the ELO model, which leads to a massive dislocation

bend below the quantum well and then the density of the penetrating dislocation is reduced.
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