Journd of the Korean Crystal Growth and Crystal Technology
Voal. 22, No. 6 (2012) 265-268
http://dx.doi.org/10.6111/JK CGCT.2012.22.6.265

Morphological study on non-seeded grown AIN single crystals
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Abstract The growth of AIN single crystals of large size and good quality is of prime importance for UV LEDs and
power devices applications. However, the crystals having the size of more than 1 inch and high quality have not been
reported in the world. In the PVT growth of AIN, the crystal morphology of as grown were important because the
preferred orientation of growth of it was evaluated for growth rate increase. In the present study, the AIN single crystals
grown by PVT process were evauated by the side of the growth morphology. Optical microscopic characterization was
carried out to observe the shape of the crystas and the growth facets. Furthermore the growth habit of it were discussed
by observation of the surface of AIN crystas.
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Fig. 2. Opticd micrograph of the AIN crystas as-grown.
(0001) c-planes and (1120) m-planes in (&) and (1100) a-planes
added in (b).
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Fig. 3. Opticd micrograph of the AIN crystals as-grown. Crys-
ta was grown by a shape of 14 poly-hedron for (a) 20 hours
and (b) 40 hours.

Fig. 4. Optical micrograph of the AIN crystals as-grown. Growth
steps were developed as like terrace shape. However Those
planes are very close to m plane not ¢ plane.
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Fig. 5. Optical micrograph of the AIN crystals as-grown. (a)

Growth facet plane were developed as like mirror plane in the

sate of low supersaturation degree. (b) The vapor-solid

interface were formed as rough plane due to the degree of
supersaturation was high enough.
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Fig. 7. Opticd micrograph of the AIN crystals as-grown which

were grown a higher growth temperature than that of crystals

shown in figures above. As grown crystals were trangparent and
the color of it was yellow-greenish.
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Fig. 6. 3-Dimensiona model on crysta growth, Burton-Cabrera-Frank mode [8].



268

=}
=

[1]

[2]

[3]

[4]

[5]

i

Seung-Min Kang

i
rat

Y. Kumagai, T. Yamane and A. Koukitu, “Growth of
thick AIN layers by hydride vapor-phase epitaxy”, J. of
Crystal Growth 281 (2005) 62.

E.N. Mokhov, O.V. Avdeey, |.S. Barash, T.Yu. Chemek-
ova, A.D. Roenkov, A.S. Segal, A.A. Wolfson, Yu.N.
Makarov, M.G  Ramm and H. Helava, “Sublimation
growth of AIN bulk crystalsin Ta crucibles’, J. of Crys-
tal Growth 281 (2005) 93.

SM. Kang, “Step growth and defects formation on
growth interface for SiC sublimation growth”, J. of Kor.
Crystal Growth and Crystal Tech. 9 (1999) 558.

SM. Kang, “The study on the formation of growth
steps in the sublimation growth of SIC single crystals’,
J. of Kor. Crystal Growth and Crystal Tech. 11 (2001)
1

SM. Kang, “Growth of AIN crystals by the sublima

[6]

[7]

[8]
[9]

[10]

tion process’, J. of Kor. Crysta Growth and Crysta
Tech. 18 (2008) 68.

P. Lua, JH. Edgar, C. Cao, K. Hohn, R. Damau, R.
Schlesser and Z. Sitar, “Seeded growth of AIN on SIC
substrates and defect characterization”, J. of Crysta
Growth 310 (2008) 2464.

J.S. Koziorowska, G Kamler, B. Lucznik and |. Grze-
gory, “Structural defects in GaN crystals grown by
HVPE on needle-shaped GaN seeds obtained under high
N, pressure’, J. of Crystal Growth 311, 5 (2009) 1407.
D.T.J. Hurle, “Handbook of crystal growth, vol 2a”
(North-Holland, 1994) p. 338.

H.V. Alexandru and S. Antohe, “Prismatic faces of KDP
crysta, kinetic and mechanism of growth from solu-
tions’, J. of Crystal Growth 258 (2003) 149.

C.M. Pina, U. Becker, P. Risthaus, D. Bosbach and A.
Putnis, “Molecular-scale mechanisms of crystal growth
in barite”, Nature 395 (1998) 483.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


