UNANLD

s%alas9n1s RSA5480025
ZFalasIny : mMIUanuand3F MOCVD uazunwizguadiauusdudoalulasduas
a 6 dl fa & a 6 A a 6
uwnaioalulasdinensdszgndlslugdninididnniefin@Baussuazisaussndia
BaWNIVY : IBIMAATINT ATANAITIN LWEAUN  §INA : PNAINTANMIINGAY
E-mail Address : sakuntam@gmail.com LLaz sakuntam.s@chula.ac.th
szazailasenis: 3 1
TEGED)
Aa o g = d' L% d'd 1 A A
NWITHH NBNUNANMIAN MU AsURY 8N laHRIINTHANITNUAa FNL LT
v A [% A o o ' o ] ¥
usauazaNLaEIlasIaierasmsNedsiings Iii-Nitride adada il
A Qs o { { v v a a [ v
1. 81309091 GaN Afasuudadlassanndananlassesuuudrinldidulassa
wuuianozlnia lding wazwuiamansndmualansaisndndiunszuiunisdgnuin
asdiallil; () madgnuAnuuuiieniunitsilesasiasngninualdlay ianisvas
stripe pattern lufiann4 wazan fill factor (i) MILAx Al Tt GaN azvinlilassaInanLUL
a a J v { a A “en ::
arfin fadosnwgadunmoldveuwafidn Al lafiu 12.7% (i) mIunIndu AiGaN
interlayer 32131197897 14IBIUTU GaN dnalilasiairandnuuuianazlntdadiadiosnn
& _ 2 v A - v o
NNA% uaz (iv) MIUNINTUNTIAL (graphene) azld ldTuildy GaN Nugnuanlduniag
wsasndlassassnanuuuasmgnuazuuudiin
A o o ~ @ Y A oo Aa a A
2. 71309davh InN Slassaiouuuianazlnida Waltizggnuses Adanudss wia off-
substrate INN1INTIVIALALATITIENRDIIANTIANBIANATaUTadaIHIU (TEM) uaadlhiiu
H9NTANAIVBIANNUNNTBIEI1ATIaT19N3 dislocations WAz anti-phase domains Ninafiiiia
NUSIMANTasda (interface)
A o o A AV va & . . & o
3. 13M9a AN AilFlunmasasit ldlin1sunsndu cubic GaN 312#319T% AN Uaziag
w389 lgnanataudafidngtasivuaunasnulizanm 4.2 ev iWisnifisunulaswEnuuy
l& 1 1 Q v 1 v
NANDINTRITNILDUNRINUY TN 4.75 eV LR IARUDIANURIIL U84l ATIa MUY
ain
mﬁmﬁzﬁmﬂﬂﬁwu,ﬂaaL%ﬂmda%”’mLLazqmmwwﬁﬂmao‘Wﬁuﬁaﬁﬂ GaN, AIN LLag
InN Adanwinuuuiefinnanaduszuy wudt nawfsuudandelasiasnouazgmnInkan
% < A K A & Ada \ A
ldsunanznunnnadanlunisdgnein fa annzmsdgnuanidmgny 1 wazlulasaun
INNLAUNE WazINTULWLNES AN Musas stripe pattern
° [% A o o A o o A & A o wa A
Arduan: MInseah, ssnsihsialulesd, madasuudsenlasiahi, quaudfid

L&Y, qmauﬁ@ma&ﬁﬂmaﬁﬂé



Abstract

Project Code : RSA5480025
Project Title : MOCVD growth and Material Quality of Indium Nitride and Gallium Nitride
Films for Application in Optoelectronic Devices and Solar Cells
Investigator : Associate Professor Dr. Sakuntam Sanorpim, Chulalongkorn University
E-mail Address : sakuntam@gmail.com & sakuntam.s@chula.ac.th
Project Period : 3 years

Abstract:

This work reports a study of structural phase transformation, which significantly effects
on structural and optical properties of group IlI-Nitride semiconductors, as the following.

1. GaN is a semiconductor, which exhibits a structural transformation from cubic to
hexagonal structures. Besides, the structural phase (crystal structure) can be modified as
followed; (i) selective area growth exhibited a structural phase transformation, which was
controlled by stripe pattern and fill factor. (ii) addition of Al in the GaN layer demonstrated a
higher purity of cubic GaN layer. However, this effect is limited with 12.7% of Al in the Al added
GaN layer. (iii) An insertion of AIGaN layer between substrate and GaN layer demonstrated a
higher hexagonal phase generation. (iv) Finally, a use of graphene to grow the GaN layer is
suitable for the growth on both the cubic and amorphous substrates.

2. InN is a narrow bandgap semiconductor, which is stable in hexagonal structure. A
use of off-substrate for the growth of InN induced a reduction of structural defects, especially
dislocation and anti-phase domains at the interface. This verified by a direct observation by
transmission electron microscopy (TEM).

3. For AIN semiconductor, an addition of cubic GaN buffer layer between the substrate
and AIN layer demonstrated a successful growth of cubic AIN layer, which has bandgap of 4.2
eV. Wihile, the growth without cubic GaN buffer layer gives a poly-type AIN, which exhibits
bandgap of 4.75 eV. However, this also indicates a dominant cubic structure.

The structural phase transformation and materials quality of group IlI-Nitride
semiconductors were systematically investigated. It is found that the structural phase
transformation and materials quality were significantly affected by growth parameters, which
are including the growth conditions, buffer layer, an insertion layer. For selective area growth,
the direction and fill factor of stripe pattern are found to be a key to control the structural phase

transformation.
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