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Abstract: In this paper, the properties of SnZnO films obtained from solution process with different

component fractions were compared. The thermal behavior of the SnZnO solutions showed only a slight

change according to the component fraction change. However, the definite changes were revealed at the

structural properties of the SnZnO films. With diverse analyses, the origin of the changes was proved to
the influence of phase change from SnO:; to ZnO in SnZnO lattice. With the SnO:-phase-dominant
SnZn0O, the highest field effect mobility and on/off ratio of about 8.6 cm®/Vs and 2 x 10° were achieved,

respectively.
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Fig. 1. TG-DSC spectra for diverse SnZnO solution
with (a) Sn:iZn = 3:1, (b) Sn:iZn = 11, and (c) SniZn =

1:3.
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Fig. 2. XRD spectra for SnZnO thin films with SniZn
ratio of (a) 3:1, (b) 11, and (c) 1:3. JCPDS database for
each Sn-Zn oxide clear

lattice is given for the

comparison.
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Fig. 3. Optical transmittances for SnZnO thin films with
Sn:Zn ratio of (a) 3:1, (b) 1:1, and (c) 1:3. Inset shows
Tauc plot for each sample.
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Fig. 4. O 1s and Sn 3d level XPS spectra for SnZnO
films for SniZn = (a) 1:0 (SnO-), (b) 3:1, (¢) 1:1, and (d)
1:3.
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Table 1. Peak proportion in oxygen ls spectral line for
SnZnO thin films with different Sn:Zn ratio.

Proportion of Oy peak area
Sample

Op/(0+0p)
SniZn = 1:0 20.8%
SniZn = 31 24.4%
SniZn = 111 28.6%
SniZn = 1:3 29.1%
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Fig. 5. Transfer curves for SnZnO TFTs with different
SniZn ratio.

off Zﬂ‘?rg] (e}
AT R =
TFTolA 74 =
FHoz Aa )
(carrier concentration)®] W 3}o]
Bt AW o bk FF o
2} Ty FUekE Ao

=4 Aol %ol
o] &=Fo] F7hgtel uweEt Po
Tk SnZnO vfubol Al AbA F
A5 TFTIA on AF9

0% x
2N
“0,
of
ol
rlr
P
= [0 of

ftl
. ©f
Ar)
Hoyo,
o
=
=
>
>
o)
w

N
—- 0
ol
- 0

2
oy P

ol
2
= o
:Oul_‘e
)
oz
i,
&=
oy

P o
o

o o
2
oY ol T T ofd o

[0 & 19 o

1o,
olX
XN
=2
1 lo,

WO N e
QL
N

B 1otz ol

G
e Aom BAn. FEASF 4 ol e
o A5 WAl 24 749 s A= (s orbital)
ow Q& Hdare] d=F=rt Agdv= A
B4 ok T4 A HAG ATt s A= 9
p A== dAse] glof, Aozt A7t s dApr
2 o]FolR ofdnr} s AEe WAL ¢ ) 3
ARt AAAQ FRAF o] F=49 4 139 pm

(
=

¢

Hoax
o,

3

R Ry

o
s
re

©] 122 pm Ht} Z
b Adgwn dare A
Aow Atk F49
ek A7)d 54 WEE, A8E el 9
Fol b W olEmel wEA T 2ol
= 71E9 Bugl xpo]E Holy [18], o=
| 4 BE Ao Frtel 7oA nk zhz)
a4 dAVE 2t A wEk AkskE el A
&) ASS HolEFy
S &9 TFE AA AEHEE F
st9] SnZnO TFTY AR olF% (field effect
mobility, pre)E SniZn = 1:39] 2.6 cm?/V-soll A 3E
SniZn = 1:11¢] 32 cm’V-s, SniZn = 319 86
em”/V-s 744 F74etth 538 SniZn = 312 A ZH
SnZnO TFTY 4% 93tdF/ 71871 (subthreshold
slope, S. S)7} 047 V/dec., on/off AFH|7} 215 x
10%) olZ= g3 H7)1% EA4S By

i o
N
£
.

Fel

4. & E

FE FAANYA] Aol=
ko] F49] ghaFo] ¥ SnZnO vruto A o] 4k
T WA o] ofd FEFo] EHE SnZnO HhEe A €]
& TF DAFRT AHoe Aol XPS 4 A
2l A FEFY HAL TETOA
okt Al on AHE =7}
T Ule] A4 e FUbel o
TS AT F AT
= 2E5d H4 74 9 of
SnZnO TFT9 HA&E
7147] 047 V/dec.,



ANAAA 78] =i A,

ZHAle] 2

o] =& 20129% AF(uFHer|ET)e] A

o FaATAGe] Ad @A Ads v
of ¥ A% (No.2011-0028819).

REFERENCES

[1] T. Kamiya, K. Nomura, and H. Hosono, Sci. Technol.
Adv. Mater., 11, 044305 (2010).

[2] H. H. Hsieh, H. H. Lu, H. C. Ting, C. S. Chuang, C.
Y. Chen, and Y. Lin, J. Inf Display, 11, 160 (2010).
[3] A. Gupta and A. D. Compaan, Appl. Phys. Lett., 85,

684 (2004).

[4] K. Nomura, H. Ohta, A. Takagi, T. Kamiya, M.
Hirano, and H. Hosono, Nature, 432, 4838 (2004).

[5] E. M. C. Fortunato, L. M. N. Pereira, P. M. C.
Barquinha, A. M. Botelho do Rego, G. Goncalves, A.
Vila, J. R. Morante, and R. F. P. Martins, Appl
Phys. Lett., 92, 222103 (2008).

[6] D. S. Ginley, Handbook of Transparent Conductors,
1st ed. (Springer, New York, 2010) p. 28.

[7]1 R. E. Presley, C. L. Munsee, C. H. Park, D. Hong, J.

M)

A25¢8 A6Z pp. 414-419, 20129 64:

419

offt
o
ojft

F. Wager, and D. A. Keszler, J. Phys. D. Appl
Phys., 37, 2810 (2004).

[8] Y. S. Rim, D. L. Kim, W. H. Jeong, and H. J. Kim,
Appl. Phys. Lett., 97, 233502 (2010).

[9] S. Jeong, Y. Jeong, and J. Moon, J. Phys.
C112, 11082 (2008).

[10] G. H. Kim, H. S. Shin, B. D. Ahn, K. H. Kim, W. J.
Park, and H. J. Kim, J. Electrochem. Soc., 156, H7
(2009).

[11] L. S. Prabhumirashi and J. K. Khoje, Thermochim.
Acta., 383, 109 (2002).

[12] T. N. Soitah, C. Yang, L. Sun, Mat. Sci. Semicon.
Proc, 13, 125 (2010).

[13] X. Ma, P. Chen, R. Zhang, and D. Yang, J. Alloy.
Compd., 509, 6599 (2011).

[14] J. Szuber, G. Czempik, R. Larciprete, D. Koziej, and
B. Adamowicz, Thin Solid Films, 391, 198 (2001).
[15] T. Kawabe, K. Tabata, E. Suzuki, Y. Yamaguchi,

and Y. Nagasawa, J. Phys. Chem., B105, 4239 (2001).

[16] 1. Tanaka, K. Tatsumi, M. Nakano, and H. Adachi,
J. Am. Ceram. Soc., 85, 68 (2002).

[17] F. A. Selim, M. H. Weber, D. Solodovnikov, and K.
G. Lynn, Phys. Rev. Lett.,, 99, 085502 (2007).

[18] G. H. Kim, B. D. Ahn, H. S. Shin, W. H. Jeong, H
J. Kim, and H. J. Kim, Appl Phys. Lett., 94, 233501
(2009).

Chem.,




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


