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Effect of PDMS Index Matching Layer on Characteristics of
Mn-Doped SnO, (MTO)/Ag/IMTO/PDMSMTO Transparent Electrode
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Abdtract: We fabricated highly flexible Mn-doped SnO, (MTO)/Ag/MTO/polydimethylsiloxane (PDMS)/MTO multilayer
transparent conducting films. To reduce refractive-index mismatching of the MTO/Ag/MTO/polyethylene terephthal ate
(PET), index-matching layers were inserted between the oxide-metal-oxide-structured films and the PET substrate. The
PDMS layer was deposited by spin-coating after adjusting the mixing ratio of PDMS and hexane. We investigated the
effects of the index-matching layer on the color and reflectance differences with different PDMS dilution ratios. As the
dilution ratio increased from 1:100 to 1:130, the color difference increased dlightly, while the reflectance difference
decreased from 0.62 to 0.32. The MTO/Ag/MTO/PDMS/MTO film showed a transmittance of 87.18~87.68% at 550 nm.
The highest value of the Haacke figure of merit was 47.54x10° Q* for the dilution ratio of 1:130.
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Fig. 1. A schematic diagram illustrating the structure of MTO/
Ag/MTO/PDMSMTO multi-layer film.
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Fig. 2. Color difference and reflectance difference spectra of MTO/
AgMTO/PDMS (1:100~130)/MTO multi-layer films as a function
of dilution ratio.
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Fig. 3. Transmittance spectra of MTO/Ag/MTO/PDMS (1:100~130)/
MTO multi-layer films with different dilution ratio between PDMS
and hexane.
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Fig. 4. Sheet resistance difference spectra of MTO/Ag/MTO/PDMS
(2:100~130)/MTO multi-layer films as a function of dilution ratio.
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Fig. 6. Varations in resstance of MTO/Ag/MTO/PDMS (1:130)/
MTO multi-layer film versus bending cycles.

of merit7} =2 ARREO [11],
& 2 otk o= Ay A5, T Bk,

&2 Uehdch PDMSO] 5|4 H|go] e

=T/ Rgpo] Aoz
Rsh% ﬁ?(‘]
535t}

o ]



RI7|RRR| 28] =2 K], A|31H A|65 pp. 408-411, 2018 9%:

Rt 42.43, 44.46, 45.74, 47.54x107° Q12 3]A
dlgo] 1:1130d o 7P w2 45 AISE BT o+
IMSo] AYUEA] 42 MTO (40 nm)/Ag (10 nm)/
MTO (40 nm) T}Eote] FOM kel 36.6x107° Q '}

o[r

Hs] e 25 UERACH [12]
a4 62 §A v]E 1:13022 PDMSE ZSAst

MTO/Ag/MTO/PDMS/MTO c}5ute] 23 B~
wolct. v ¥Hd& 5 mm= 3kil outer bendingZ

E 2

10,0008 A|335t9Act. xﬁ}gq Ao ®iehE2 0.24%=
As] . Oli= PDMS7} &

oJsfj 3ol 7}
Aut PET 7]t %EJH% A Eol ol gt
ot

Aol RF/DC OiIUEE AmE{]at
o] &5ty MTO/Ag/MTO/PDMS/MTO C}
Tx20] &9 A=Z AASI AL PDMSS] 34
HIAIZIH M}, SHAbg A, Rabs, UATES &
145 Aleg Brtekloh

\_
182

=

oX mo oy [
O mlo 12 rH

Mrh: PDMSO| 8]A wlgo] F7io] wet 4%
S7ForAIRE W2 s UEtlon], giitg Ab= 54
dlgo] 1:100%) 45 Aestie 0.5 o]she] F
He Jehgick 3A d]go] ZUIEAE ZAg L=

PDMS ©to] =7} Zt4asHA &1,
oA A FAZ ZAME

1:1309] 3]A Hv]&
ZAog AtadHry. xA 54
dl& 1:13022 PDMSE FA135t 5592 550 nm 1}
Ao ZRAIZA FAoA 87.62%9 = FEutgut
561 Q/sqQ WAoo 2 olsf 47.54x107° Q'2 JHAt
=2 45 A5 HEUT. 88k oty g9
5 mmojA 9] 5% HAEE ZIfstgS o, A ¥g)
0] O 0.24%2 % 5/do] o= AAS
=helsiTt.

EX-ENgS 411

= 6‘H OMO E}KU]-J

ENgS GAst &, AXI}F YHALE RIS £9

6} Eaﬂ/\-]g D]H]-O]
o ArEict.

REFERENCES

[1] K. Alzoubi, M. M. Hamasha, S. Lu, and B. Sammakia, J.
Disp. Technol., 7, 593 (2011). [DOI: https://doi.org/10.1109/
JDT.2011.2151830]

[2] H. J Moon, T. K. Gong, D. Kim, D. H. Choi, and D. I.
Son, Trans. Electr. Electron. Mater., 17, 18 (2016). [DOI:
http://doi.org/10.4313/TEEM.2016.17.1.18]

[3] J H. Kim, H. K. Leg, J Y. Na, S. K. Kim, Y. Z. Yoo, and
T. Y. Seong, Ceram Int., 41, 8059 (2015). [DOI: https//doi.org/
10.1016/j.ceramint.2015.03.002]

[4] C. Guillén and J. Herrero, Thin Solid Films, 520, 1 (2011).
[DOI: https://doi.org/10.1016/j.tsf.2011.06.091]

[5] Z. M. Jarzebski and J. P. Morton, J. Electrochem. Soc.,
123, 333C (1976). [DOI: https://doi.org./10.1149/1.2132647]

[6] J G. Kim, S, M. Yoon, and G. E. Jang, J. Ceram. Process.
Res., 17, 80 (2016).

[71 . G. Kim and G. E. Jang, J. Ceram. Process. Res., 17,
103 (2016).

[8] D. Chen, Sol. Energy Mater. Sol. Cels, 68, 313 (2001). [DOI:
https://doi.org/10.1016/S0927-0248(00)00365-2]

[9] C. H. Hong, J. H. Shin, B. K. Ju, K. H. Kim, N. M. Park,
B. S. Kim, and W. S. Cheong, J. Nanosci. Nanotechnol.,
13, 7756 (2013). [DOI: https://doi.org/10.1166/jnn.2013.7814]

[10] A. L. Thangawng, R. S. Ruoff, M. A. Swartz, and M. R.
Glucksherg, Biomed. Microdevices, 9, 587 (2007). [DOI: https/
doi.org/10.1007/s10544-007-9070-6]

[11] G. Haacke, J. Appl. Phys., 47, 4086 (1976). [DOI: https://
doi.org/10.1063/1.323240]

[12] S. M. Yoon, J. W. Choi, and G. E. Jang, J. Nanosci.
Nanotechnol., 17, 7218 (2017). [DOI: https://doi.org/10.1166/
jnn.2017.14753]




<<
  /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


