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Abstract

GaN Vertical cavity light emitting diode (RCLED) acknowledged basic difficulty is
in in-situ epitaxial growth technolegy to form high-quality resonant cavity. Thanks to
have the technology to grow light emitting device with resonant cavity characteristics
so that we can study the exam for optical characteristics of the device and fabrication

process of VCSEL-like device soas to.accumulate the experience in GaN RCLED.

Fabrication process and technology of GaN surface light emitting devices and
optical pumping were studied in this thesis. In the first section, exam for optical
pumping will be done; in the second section, using real structure to make RCLED. A
3 A micro-cavity structure adopted by above device design was considered both in
devices characteristics and process needed. In the device structure, chosen the best
one to achieve GaN VCSEL : intra- cavity structure with top dielectric DBR and
bottom epi growth DBR. Device bottom DBR adopted AIN/GaN materials which can
also reach high reflectivity under fewer DBR pairs due to higher index different
between AIN and GaN. Device top DBR adopted SiO,/TiO, dielectric materials which
already have good coating technology around 410 nm wavelength to reach high

reflectivity more easily.

In the first section, by the exam of optical pumping > we observed the dip of DBR

could be designed for MOQ’s EL wavelength, the quality factor “Q” is 113, and the

status of power increasing was discovered.
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In the second section for fabrication process of device, due to intra-cavity and
micro-cavity, the fabrication process was more difficult than conventional light
emitting device. The control of precise etching depth and the confined of current
injection were needed. The EL wavelength of the GaN-based surface light emitting
device was located at 420 nm with FWHM 4.3 nm. By increasing the injected current
density, the EL wavelength has slightly red shift effect due to resonant cavity F-P dip.
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tanh A+ tanh B
1+ tanh Atanh B

I X &

1%

= & Sfe? tanh(A+B) =

i N
FHRD x4 FE N4 Y o 4oB 2-2a 3 N-1 K 4K
s W R NGB A G f Rd - BRITES e FRTF 475

FAF ek BpE s B € mH 18077 K ro=— | ro

M T= ‘ I ‘
g4 8 2 4 ri=tanh(si) > § A FF - K OB R FEEIE 5L o
w2 - TR O EN g MR HREE L e g 0

dho- BAEEAFT Ave -1 BT @

_ MJFM _tanh(s,) + tanh(s,)

" 1+eJr| 1+ tanh(s)tanh(sy) ~ 1ann(s, +5)
T, = % =—tanh(s, + S, +5;)
EENBAS (et F 8T H5
N
Iy =) tanh(> s;)
i=0
v hg R ‘ﬁ‘= Ny =Ny _ 1-n,/ng,  tanh(s,)

Ny +n;  1+n,/ng

ER RS T R R T
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7020 ¥Heng 4R (AIN) 2 00 45 (GaN) DBR > N-type GaN > MQW &
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