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Development of Production Scale Atmospheric Pressure GaN MOCVD System
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We have developed production scale GaN MOCVD system (SR23K) which is
capable of growing 10 X 2inch wafer or 8 X 3inch wafer per batch. Nondoped GaN,

AlGaN, InGaN/GaN multi quantum well (MQW) were grown at atmospheric pressure
by extending the growth condition of a smaller sized GaN MOCVD system (SR4000)
for the purpose of evaluating the performance of SR23K. As a result, we obtained

nondoped GaN with high quality and uniformity as good as the nondoped GaN

grown by SR4000, which confirmed that we can apply SR4000’ s process condition
to SR23K. As for the AlGaN growth, we have grown uniform Al,Ga, N (x=8.65%)
at a growth rate of 1 um/hour at atmospheric pressure. We have not observed

any evidence of a parasitic reaction between TMA and NH; for this Al composition

and the growth rate. Electro luminescence of LED structure grown by SR23K was
comparable with that of the LED of SR4000.
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Fig. 1 Thickness uniformity dependence on gas velocity of nondoped GaN.
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Fig.2 XRD w scan result of nondoped GaN.
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Fig. 3 Surface morphology of nondoped GaN.
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Fig. 4 RPM thickness mapping of high growth rate GaN.
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Fig. 5 Growth rate of and Al composition of AlGaN
grown by SR23K.
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Fig.6 XRD w -2 6 scan profile of AlGaN/GaN SLS.
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Fig. 7 Run to run reproducibility of PL wavelength of LED.
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Fig. 10 Room temperature PL spectrum of LED.
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Table 1 Comparison SR23K results and SR4000 results.

Material Item SR23K (10 X 2 inch) SR4000 (3 X 2 inch)
GaN Thickness uniformity 0=11% 0=15%
(shallow dope) | XRD FWHM (002) 220arcsec 190 arcsec
XRD FWHM (102) 300 arcsec 310 arcsec
n-type GaN Carrier concentration n=3.3x10"%cm™ n=3.59 X 10"%cm™® | n=4.19 X 10" cm®
Mobility u=230cm?/(V + s) u=227cm?/(V-s) | u=444cm?/(V +s)
p-type GaN Carrier concentration p=7.5%10"cm™ p=6.54X10"cm™
Mobility U=6.7cm?/(V + s) U=9.7cm?/(V + s)
AlGaN Al concentaration 0.087 0.12
Al uniformity +0.6% +£3%
Thickness uniformity +0.4% +26%
InGaN PL wavelength A =450nm A =455nm
MQW Peak position uniformity std 2.5nm std 3nm
PL FWHM FWHM=20nm FWHM=30nm
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