FHEG F LA mRAREL e L

7 g ]

Activation Energy and Surface Morphology Characterization

of the N-face GalN Substrate by Phosphoric Acid Etch

Rl 2 S REL



¥ MG F 1t f AR 2 B A % S T A
B4 G RS

Activation Energy and Surface Morphology Characterization of the

N-face GaN Substrate by Phosphoric Acid Etch

Foyo2 imiE b Student : Hsu-Chun Chen
hERE EAR L Advisor : Dr. Wei-I Lee
Bz 2id ~ 5§

?, —+ ;}-;: —:-g /’4
FALHm=
A Thesis

Submitted to department of Electophysics
College of Science
National Chiao Tung University
In partial Fulfillment of the Requirement
For the Degree of Master of Physics
In
Electrophysics
December 2013

Hsinchu, Taiwan, Republic of China



FiRMe §F AR R AR ST

A AR AMHREE CHEAFORNFET O BF BEG aV ;;‘gc} SEM
BLBNGF S A R - AR BB B FIE R ST R E 4 A
G EFIRDBIES T FaEib a2 ALY 7 AR RIGE
(950°C) 7= & g i gpARmiph b %] ek i it dv ~ o) 5 0.33eV > B i (1050

TORN S 0.51eVe E i it~ ] §F & L5030 B & LMo AT M o 7 b B

B SBER F R dtiR L & EARIE GRS § Rz 135 BT
A2 T4 B s A e S s EAAER CBYEE Y E BT B

o PEFHERERR L EE R A B RREw IR o



Activation Energy and Surface Morphology Characterization of the

N-face GaN Substrate by Phosphoric Acid Etch

Studend : Hsu-Chun Chen Advisor : Dr. Wei-I Lee

Department of Electrophysics

National Chiao Tung University

Abstract

This study is about Phosphoric Acid etching on GaN substrate. We can
find the nitrogen surface of GaN showed many different characteristics
of dodecagonal pyramids which were measured by SEM. When two different
kinds of GaN substrate grown at different temperature etched in a Hs:PO:
solution, results showed different etching rate, different activation
energy and different surface morphology. For the lower temperature(950
‘C) sample, the activation energy is determined to be 0.33 eV and the
higher temperature(1050°C) is 0.51eV . The difference in the activation
energy is in connection with dislocation density of crystal. For
Phosphoric Acid, there were no etching of Ga-polar crystals occurred, and
the inertness of Ga-polar GaN is considered to the repulsion between POs”
and three occupied dangling bonds of nitrogen. Moreover, the different
etching parameter(etching temperature, etching time) have an influence on
the characteristics(density ~ size ~ angle) of the pyramids structure. This

paper will discuss these in detail.
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