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Abstract: The TiO«/SisNy/Ag/SisNy/TiO, multi layered structure was designed for the possible application
of transparent electrodes in PDP (Plasma Display Panel). Multi layered film was deposited on a glass
substrate at room temperature by DC/RF magnetron sputtering system and EMP (Essential Macleod

Program) was adopted to optimize the optical characteristics of film. During the deposition process, the
Ag layer in TiO2/Ag/TiO; became heavily oxidized and the filter characteristic was degraded easily.

In thus study, SisNy layer was used as a diffusion buffer layer between TiO: and Ag. in order to prevent
the oxidation of Ag layer in TiO»/SisN4/Ag/SisNy/TiO. structure. It was confirmed that SisNy layer is one
of candidate materials acting as diffusin barrier between TiOo/Ag/TiO-.
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Fig. 2. Transmittance of (a) TiO»/Ag/TiO; (b)
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increasing the stacking times in visible range.
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Fig. 3. The surface resistance and resistivity variation
with increase of stacking times; (a)TiO»/Ag/TiO: layer
and (b)TiO«/SisNy/Ag/SisN4/TiO- layer.
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Fig. 4. AES depth profile of multi-layered structure; (a)
TiOz/Ag/TiO; TiO2/SisN4/Ag/SisN4/TiO:
layer.

layer and (b)

TiO2/Ag/TiO;, TiOy/SisNy/Ag/SisNy/TiOz

K‘r%ﬁ—ﬂ AA FgS Ve g zol,

a)© TiOy/Ag/TiO-

Fog WHas

Jo] A Abol Hla) ok 10% A% 743

B old Aol vpz7AE TiO/Ag/TiO, tf
5 Figo] astes As 4T

T
3 Fohewt A

=ulo.
o 1=

w
(

Flﬂ o
)
ol){v

HI=A)

3246*]- lgﬁii =]

ol){v
.

o
32
H

> 9
or ol
Lo o ¥ 2

=

lo, & o
>
sl
3
o,
-
4m o2 T

=
d
Z,
o

B e
o
oot

do o

o

102/ 513N4/Ag/ 513N4/T102 "/PZ a1,

Algeold Aol vibrhA =
Fofoll A v 523k F383 e

Do
tohy
olX
2
l"—?‘—'l O1NI
i
ol
5

oX flo



A7 A A 733 =EA], A25d ALE pp. 44-47, 20129 149:

R, 33 A vFee 1, 23] HFg v
vla) wAs Zad FRES vehdddd 23] A%
3 thEute]l 4§ TiO/Ag/TiO; v5us 23 2%
39S mwel =g uL=d gk U=, o
23 A3s Fall SHNE AUE v oA
AF slee 23gta wddn

1% 32 TiOy/Ag/TiOs, TiOy/SisNy/Ag/SisNy/TiOs
tEre] A3 Sl wE WA v A e Wt
£ vEd g zolrh

a9 3(a)E Ed TiO/Ag/TiO, tt&9e] 45 3

Z 357F S/ gl whel AA o] ¢F 132, 9.14, 4.2

ohm/sq. 2 M+ zHastglar, HAE A 818x10°

7.84x10°, 571x10° ohm-cm = 7AFE RS e

g 4= gtk o) gEute] ARml gRE Ag
&

15 A Ag FA9 St Age

ojNr |

o o

=u}lo

TiOy/Si3Ny/Ag/SisNy/TiO, v
o w}e WA g} v A gke] wistE vERd
TiOy/SisNy/Ag/SizNy/TiOy thE 22l 7-9-¢]
& Ag A F7tek SisNy AbsbA ] Ab
Ag A =9 S7FR &) Ado]l A
Fdov TiOY/Ag/TiO, B&%3) dhj2
7} 26.8, 33.18, 39.4 ohm/sq.2 S7}8kaL, H|A
219x10°, 461x10° 7.72x10" ohm-em® x|
AgS BATh TiOy/SisNy/Ag/SisNy/TiO, T
Ao WA v A Frbs A |
4t Al Fak AR ofgk SRl WEtE
%E}%D}
Zzomol Ax i R
ES depth profile A¥}o]t} SisNgZo] A
TiOx/Ag/TiOz9] vrZutete] A% F3H3<l
Tl Aol Ag HAFEETF 60% oldtE AE
Hg, v SisNgZF A9 d TiOw/SisNy/Ag/SisNy/
TiO; ©F=%2 AES depth profile 23 AgZo] ¢F

é_o‘>'.'\o‘_,nlém
O(I_ETQ‘W%%
F\

2o o M LJ Y

it
&

O

g o o U ol |
> — e
L

L

\a

0 N
= =
ol
o
rlr

—|~
fo
oL

[}

PO K1 of ofN o2 L W |0 & & ol

Lo
oy, 4
> Ty

A~ o

et

;l>

Ry
o]
I

rlo

=
e}
OINV g(

80% d=e dAFLErt AEFHY SkNyFol fle
TIO/A/TIO, T2 g3 e} Aggel ol
15% o] =A AEH o] SisNyT ol Ageo =29 4bai

Gae gue - ot Aoz pund.

o|x 3 & 47

4. &2 B

= PDP =g 20]= TiOx/Ag/TiO:
of ksl wWHAH o R SisNsE AYste] AgE el
5 A AL, g AF St
v x| = Oﬂﬁk% AAGo=2 A
3l AgFeo o
A 1 AT, SigNg

= = — <] A
AeloR AgEe dAbsRE °F 60%°lA °F 80%
ojFoer FHHE e FAL AT ARt
SisNgZb AFdsel weh 474, gk 540 AN

stk Ee A% 3150 7l Wt TIOY Ag/TiO,,
TiOy/ SiN/Ag/SNy/TIO, TEH 25 Falgo] 7hashs
AL Ik 18 TiOy SisNy/Ag/SisNy/TiO, th

Zuto] 23] AHZE A F3&E TiO/Ag/TiO, vh=wt
I oHRE GE b o= PDP 2 =) A 8ol 7}
T8 Flow BY

FA QA o)

oA 2011d SR sted

A7H] Al okl AFEHAS

REFERENCES

[1] H. Ohsaki and Y. Kokubu, Thin Solid Films, 351, 1
(1999).

[2] M. Fhaland, P. Karlsson, and C. Charton, Thin Solid
Films, 392, 334 (2001).

[3] M. Bender, W. Seeling, C. Daube, H. Frankenberger,
B. Ocker, and J. Stollenwerk, Thin Solid Films,
326, 67(1998).

[4] D. Kim, Trans. Electr. Electron. Mater., 10, 165 (2009).

[5] J. H. Lee, S. H. Lee, and C. K. Hwangbo, J. Korean
Phys. Soc., 44, 750 (2004).

[6] W. S. Oh, S. H. Lee, G. E. Jang, and S. W. Park,
J. KIEEME, 23, 631 (2010).




<<
  /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


