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Atmospheric and reduced pressure growth N~
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Acceptance Criteria included GaN, InGaN, ar

AlGaN thickness and composition uniformity suscepma | —FEI_

and doping both background and intentional.
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High Temperature AIN on sapphire

Testing the Reproducibility of AIN growth on sapphire

7). Grow AIN,1 SLM NH, e
in ~ —
1320 °C for 50 min ~ GR > 3 ym/hr. =
AIN 2.7 um | 6). Decrease pressure to 13 kPa. _?_'.",
5). Heat to 1320 °C. g
A
920 °C 4). Grow AIN NL, 0.3 SLM NH. -
AIN 100 nm | 3). Dose 1 SLM NH, for 7 min. pe
3)
2). Increase pressure to 40 kPa. T _ _
Sapphire _ 1F :
1). Heat sapphire to 920 °C. T b Lo e
200 300 400
Recipe developed by A. Mishima and (0002) FWHM , arcsec
K. Ikenaga during tool install. Lower (0002) FWHM — lower EPD

Achieved AIN on sapphire with EPD <100 cm
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Delayed Recovery GaN on Sapphire
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Qualification GaN growth recipe, modified slightly.

Thickness uniformity of 1.5 % for ~ 5 um thick GaN
at a growth rate of 2.7 um/hour.

XRD linewidths suggest dislocation densities
= (0004) = 139 arcsec, Screw component < 2x108 cm-2.
= (10-11) = 247 arcsec, Edge component < 4x108 cm-2,

following Lee, et al. APL 86, 241904 (2005).

= Optical reflectance shows classic delayed recovery.

=
[ |
- P —— . [ ]

5600

\ 5537
5.475

\ 5412
5.350

l 5.287

5.225

5.162

5.100
/Avge :5238
< Median : 5.266

W StdDev:1.224 %
(0.064)

Thickness T Lm
i o e \ 5600
5537
y . 5.475
1-— - MR
/ A8 5.412
/ At L 5350
LTS b
{ r 5287
‘ al -
‘\ f 5225
\ B AN ERL
5.100

/ Avge 5264
"~ Median : 5.285
P SuDev:1585%
2 (0.083)

/Avge :5.347
" Median : 5371
~ StdDev: 1.247 %
(0.067)




Sandia
National
Laboratories

Blue wavelength MQWs on GaN on sapphire

_ 266 nm pulsed laser 325 nm cw HeCd laser
= Changed MQW growth recipe , P »
based on qualification runs. { |/
= Used 5 InGaN/GaN MQWs.

= Added InGaN underlayer, 190
nm thick with 4% indium.

= Varied GaN barrier and UL
growth temperature.

= To achieve these results ~ 12
growth runs.
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