[ 2] g2AN887
Korean Journal of Materials Research
Vol. 8, No. 6 (1998)

MgALQO; 7138o] HVPEH o & AA% T2 GaNe #stx E4

o d &2 A
b ¥ eIt
Ao FAz A (F)

Optical Properties of HVPE Grown Thick-film GaN on MgALQO, Substrate

Y.J. Lee*and S. T. Kim
Department of Materials Engineering, Taejon National University of Technology, Taejon 300-717
* Plesently Optel Semiconductor Co.

(19973 124 3 ¥F, 19983 4¥ 64 HFTAHE IS

% ®  HVPE (hydride vapor phase epitaxy) 22 (111) MgALO, 71% o] 10~240mFA < GaNE AAsia,
GaNe| Frlo] @8 F¥A Ade ZAHEch MgALO, 71t $lol 43" GaNej PL 54& AAAQALENA 7|do2nE
Mgeo] out~diffusiond}od auto-doping o 24 BEo] 372 GaN 2 PL EA4¢ Jehudigdel. 10K 9} 254 245 PL &
YEYL A7 Aet Steq7|ate} AL Aol g YA SR} E¢En B 2ul-Aq4E 4 Alole] AT Lol T B
Aol o dFe B TSGR, P& FARFE ) YA ehlA dotth B4 Edel $918 of 7|2} it dluR)e} 2wk B
BT FoeE GaNe FAZd 718l wiet A4 o2 Fpasiglos, GaN We] HF o) izl 29t B, RE FHi5
X Jw=3.930 (cm”'/GPa) & BA 2 wislslg}.

Abstract A hydride vapor phase epitaxy (HVPE) method was performed to grow the 10~240m thick GaN films on
(111) spinel MgALQ, substrate. The GaN films on MgAlLQ, substrate revealed a photoluminescence (PL) characteris-
tics of the impurity doped GaN by the out-diffusion and auto-doping of Mg from MgAl,O, substrate during GaN
growth. The PL spectrum measured at 10K consists of free and bound excitons related recombination transitions and
impurity-related donor-acceptor pair recombination and its phonon replicas. However, the deep-level related yellow
band emission was not observed. The peak energy of neutral donor bound excitonic emission and the frequency of
Raman E; mode were exponentially decreased with increasing the GaN thicknesses, and the frequency of E; Raman
mode was shifted with the relation of dw=3930 (cm~'/GPa), where o (GPa) is the residual strain in the GaN

epilayers.
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Fig. 1. a) Photoluminescence spectrum of 30 mm-thick GaN
grown by HVPE on MgAlO. substrate. (T=10K) and b)
Excitonic region spectra of Fig. 1-a).
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Fig. 2. Near-band-edge excitonic luminescence spectra with
thickness of of GaN epilayers on MgALQ, substrate at 10K.
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Fig. 3. The thickness dependence of the peak energy of the I,
line at 10K.
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Table 1. Energetic position of the various free and neutral donor bound exciton lines in bulk and bulk-like thick films.
(PL ; photoluminescence, R ; reflectance, PLE ; photoluminescence excitation)

Reference tLm] DX FX. FXs FXc Method |Temperature
Teisseyre et al.” bulk 3.4686 3.476 - - PL 5K
Dingle et al.'” >100 3.467 3.474 3.480 3.501 R, PL 2K
4 PL
Monemar '? >100 3.469 34751 34815 3.4930 Pf ’ 1.6K
Leroux et al."® 100 3.469 3.472 - - R, PL 9K
this work 240 3.468 3.4732 3.4796 (3.4847) PL 10K
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Fig. 4. Raman spectrum of 120m-thick GaN grown on MgAlLO,
substrate.
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Fig. 5. Raman spectra near the E, mode for several GaN thick-
ness.
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Fig. 6. The relation between the GaN thickness and the pho-
non frequency of the E, mode.
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Fig. 7. Dependence of the E; Raman mode versus residual
strain in the epilayer. The residual strain is determined from
lattice constant of c-axis.
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