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Abstract: The wettability of silicon carbide (SiC) crystal, which has 6H-SiC and 4H-SiC regions prepared using the
physical vapor transport (PVT) method, is quantitatively analyzed using dispensed deionized (DI) water droplets. Regardless

of the polytypes in SiC, the average of five contact angle measurements showed a difference of about 6° between the

Si-face and C-face. The contact angle on the Si-face (C-face) is measured after the removal of the native oxide using BOE
(6:1), and revealed a significant decrease of the contact angle from 74.9° (68.4°) to 47.7° (49.3°) and from 75.8° (70.2°)
to 51.6° (49.5°) for the 4H-SiC and 6H-SiC regions, respectively. The contact angle of the Si-face recovered over time

during room temperature oxidation in air; in contrast, that of the C-face did not recover to the initial value. This study

shows that the contact angle is very sensitive to SiC surface polarity, specific surface conditions, and process time. Contact

angle measurements are expected to be a rapid way of determining the surface polarity and wettability of SiC crystals.
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Fig. 1. Side view images of DI water droplet. (a) Formation of
DI water droplet under the syringe and (b) DI water dropped on
Si-face 6H-SiC area.
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Fig. 2. The contact angle measurement of the Si and C faces of
6H-SiC and 4H-SiC.
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Fig. 3. DI water droplet on C-face 4H-SiC area (a) before
surface treatment and (b) after surface treatment.
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treatment (a) C-face of 4H-SiC and 6H-SiC areas and (b) Si-face
of 4H-SiC and 6H-SiC areas.

Ae S E =AstA WArETh 4H-SiC: 74.9°
of[A] 47.7°2 6H-SiCx= 75.8°0|A] 51.6°2 = Z+&sh

o oF A
Z I

% 4(a)9] 4H-SiCo] CHoA BOE &£H 2] A



248 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 33, No. 3, pp. 245-248, May 2020: J.-Y. Park et dl.

&7+ 68.470]1] 6H-SiCE= Z+7F 70.2°0|A 49.1°
g I 4(b)9] SiHoA= BOE &

2] 3 BAIRE SO W27 Fvletch 24A1710]
WetHEA  4H-SiC= 74.9°004 74.7°% 6H-SiC:
75.8°0]A 71.4°2 BOE mWA2] Aol ME7tog g
=5 2e & 4 k. ol2jE Aol 7 24w
e BY ALgOlURl] o3t zlom olggle
BH-SIC SiHL 1,767 erg/cm? CHL 718 erg/cm”
o]ty 4H-SiC SiH-e 1,800 erg/cm? CHLS 750 erg/
em’oz UeiA glck [13]. 2t 34w Alsjep A
2 ojst @Ast AURE 27 chach st oAl
Si®(80 Kcal - mol'))e] 742 BOE ®H A2
% AAAoz AFate] YAEo Hxo WEZtow
o] &l ¥, CH(30 Kcal - mol)o] 2% At)
G2 Atehal &/det o|A|= Qlsl BH A2
/dol ZetEHA x7] AFZAo= 35

SPAl 2ol gAbe Wtk (6]

ox r8 Hu Hob

S 4n

12 o rr |

4. 2 E

ATollA= BOE &W A2 X5 xpditsh
of @& SiC =4 B9 AZHS FTA
wA5tgth. BOE #H A2 A AF54
b JAQlo] Sito] CHHYC oF 67 A
om BOE WU 2] & At Zutof
Atepat Adol ofsf 2 5/4dwe =&

[

-,

2 0 8 |n Ly

2 oL 19

X, Ho ¢ 1O

R

o &
o
ol
o,
FIF o
>,\.l
fulo
S
rO
f 3
o)
ok =
O_NL, o
0l
=
= A7
>
rJm
>

R

R LT

ap oo ox
ol ro o
Ol

o
) Ol"J HJE o4
<12

ol
oX
e
ro

2o B N w8 30 o rlo X
)
|o
fru
0O o>
I
2 N
> N
ox, E
ofr o
=
= Jm o
v ¥4
)
of. a _E
ot w TS
o 2 7.
m  u
ih =
o o
RN
3

>~
-
=)
L

. DI water dropletZ o]&st A
SiC =ds%, BHAE, 29 A2z,
Al9] DI water volume S0 QJsiAl%
2 9loBog SiC mHAEY vajet 54
A7 AIEAQ1 A7 T ed Aot

T oaY xO rE

Lo gy B oglo o

oX
o% ok o rr mo Ot N O om pE 4> rN o |

ox M oex by
e 54
_|\l
rE

o 2
F1
i

>

ox

ORCID

Won-Jae Lee https://orcid.org/0000-0002-7447-7974

aAe| 2

B AEs 20199 me¥o
A =7FASAI ] A SATE 9
of 238 ALYYTH2019R1A6C1010045).

ABECRERES

REFERENCES

[1] W. J. Choyke and G. Pensl, MRS Bull., 22, 25 (1997). [DOI:
https://doi.org/10.1557/S0883769400032723]

[2] C. H. Park, B. H. Cheong, K. H Lee, and K. J. Chang,
Phys. Rev. B, 49, 4485 (1994). [DOI: https://doi.org/10.1103/
PhysRevB.49.4485]

[3] K. Karch, F. Bechstedt, P. Pavone, and D. Strauch, Phys. Rev.
B, 53, 13400 (1995). [DOI: https://doi.org/10.1103/PhysRevB.
53.13400]

[4] E. Schmitt, T. Straubinger, M. Rasp, M. Vogel, and A.
Wohlfart, J. Cryst. Growth, 310, 966 (2008). [DOI: https://
doi.org/10.1016/j.jcrysgro.2007.11.185]

[5] R Yakimova, M. Syvijarvi, T. lakimov, H. Jacobsson, R. Raback,
A. Vehanen, and E. Janzén, J. Cryst. Growth, 217, 255 (2000).
[DOI: https://doi.org/10.1016/S0022-0248(00)00488-7]

[6] R. A. Stein, P. Lanig, and S. Leibenzeder, Mater. Sci. Eng.,
B, 11, 69 (1992). [DOI: https://doi.org/10.1016/0921-5107(92)
90193-D]

[7] R. A. Stein and P. Lanig, J. Cryst. Growth, 131, 71 (1993).
[DOLI: https://doi.org/10.1016/0022-0248(93)90397-F]

[8] B. Hornetz, H. J. Michel, and J. Halbritter, J. Mater. Res.,
9, 3088 (1994). [DOI: https://doi.org/10.1557/IMR.1994.3088]

[9] Y. Song, S. Dhar, L. C. Feldman, G. Chung, and J. R. Williams,
J. Appl. Phys., 95, 4953 (2004). [DOI: https://doi.org/10.1063/
1.1690097]

[10] H. Matsunami, Diamond Relat. Mater., 2, 1043 (1993). [DOI:

https://doi.org/10.1016/0925-9635(93)90271-3]

[11] R.C.A. Harris, J. Am. Ceram. Soc., 58, 7 (1975). [DOI:

https://doi.org/10.1111/.1151-2916.1975.tb18969.x]

[12] C. P. Saini, A. Barman, D. Das, B. Satpati, S. R. Bhattacharyya,

D. Kanjilal, A. Ponomaryov, S. Zvyagin, and A. Kanyjilal,
J. Phys. Chem. C, 121, 278 (2016). [DOI: https://doi.org/
10.1021/acs.jpcc.6b08991]

[13] M. Syvijarvi, R. Yakimova, and E. Janzén, J. Electrochem.

Soc., 146, 1565 (1999). [DOI: https://doi.org/10.1149/1.1391805]




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


