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Microstructure properties with variation of doped amount Pr.0; of BSCT ceramics
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Abstract - The barium strontium calcium titanate((Ba,Sr,Ca)TiOs)
powders prepared by the sol-gel method and MnCO; as acceptor
were mixed oxide method. The microstructure was investigated with
variation of PrOs amount. The BSCT powder and Pr:Os; were mixed
with organic vehicle(Ferro. B75001). BSCT thick films were fabricated
by the screen-printing method on alumina substrates. The bottom
electrode was Pt and upper electrode was Ag, respectively. All BSCT
thick films were sintered at 1420C, for 2h. The result of the
differential thermal analysis(DTA), exothermic peak at around 654
due to the formation of the polycrystalline perovskite phase. In the
X-ray diffraction(XRD) patterns, all BSCT thick films showed the
typical perovskite polycrystalline structure and no pyrochlore phase
was dbserved. The microstructure investigated by scanning electron
microscope(SEM). Pore and grain size of BSCT thick films were
decreased with increasing amount of Pr:Os; dopant. And the average
grain size and thickness of BSCT thick films doped with 0.1 mol%
ProOs  was  3.09mm, 60um, respectively. The relative dielectric
constant decreased and dielectric loss decreased with
increasing amount of PrOs dopant, the values of the BSCT
thick films no doped with Pr:O3 were 7443 and 4 % at 1 kHz,
respectively.

1. M =2

ABO; 729 ZfdAe AAAEE AgHz2A 71 dudes
deiA de] SE¥a Yok ARZBE A EY P9 AHAA AEe
ggsta Hojd 671” E4& 7ML dov ogd E4oz <3
Dynamic random access memories(DRAM), &7 vjo]=Z 2 o) Fof o] ¥,
248 A #AE7], mAy B A Gl & Ha O‘L‘r[l 3.

et A A5 T2 syl BaTiOss 120101 25 HEoA
ARTFZI} B AYAAAA FHAde AUAAR Wslee
e x5 7ML Yok H2d e 5% AN %"é% 5y *ﬂa}
ol ASAE, PTC Mu2H, o b8, w7 AE 2x49) 71 3

A7 S8tz lrH4,5]. BaTiOH AREY FA5G BIAME
fine-grained W24 Aol dAARY & §4d A4E /Y
Ba7t o6l 2A4S EQOPHLP BEES HUts g
S AdgozH Aae Fx4 B4 Ad7H<l
4 Atk

i Aol A BaTlogoﬂH Ba2+ Ae] Sr*'ol &
71 (Ba,Sr,Ca)TiO; Algte E%S sol-gel WHOR 5“35

TEeE H
BSCT ¥l 289 Pr0; & A7tstel 1 9ol me 724 54
2 dTsg.

2. ME iy

EodAfo s 39 (BageSrosCap)TiO; + MnCO3(0.1 mol%)+
Pry0s(x mol%) (x=0.1, 0.3, 0.5, 0.7) 242 el ma} S-S 2 2sk o).

(BagsSrsCany) TiOs =22 sol-gel o2 34354t} Ba acetate, Sr
acetate, Ca acetate 9 acetic acid (CH:COOH)E 115CollA axkslo

FES AASy gAd ST ez 225 60T/HA WZe
% 2-methoxyethanol o Ti iso-propoxideZ £ OH A7l EAS o H7}

sted 2A17HEoF wRkelty, obA 89} Th4 —EH%HT 98w akkd HO
9} 2-methoxyethanol E¢H& 7] &Aool A 7}6“3} Gelst & AH9
BSCT 2aS AxA7|a 48t &Fny =7k @i 8007T ol A
2A17E 308 Stttk stad EZel 01 mol%e MnCOsE #H7bsta
ethyl alcoholol]l Yol 24A12F &2 84t &2 & F2& Axste &
At Pr0sE 242 04, 0.3, 05, 0.7 mol% #7tsked organic vehicle

Ho|2EE FH sttt Pt sh4
H o] ~EE screen-printing 3t}
A3 05 ton/em” &2 AZ7HFEtI 1420T oA 241 7H5<t i7é<>}°4
s ARSAT AAS vk A ARAFOE Ag Ho|2EE
Zxs #1714 EAE SAsh £ BSCT #£¢9 2=® o]
wE Eg4, EP‘”* EAS B#e7)$8 TG-DTA 4% stgoH,
~Z¥ BSCT #uhe] ZAA44& &dst7] 8t X-ray diffraction
(XRD) €& ##E&vh 28]l scanning  electron microscopy
(SEM) o2 Af9 nATzE #Ash 18 12 POyt d7HE
BSCT%-dte

A%E4E deERd ol

?‘sjy-“ gsLEL47]i 1610]-01
S S R

ﬁ L
D=

11%’ o

ot mj £t _E

BSCT powder
Sol-gel composition

Screen printing

Drying(400°C,20min})

Annealing(1420°C 2hr)

BSCT thick films

| —

Calcining{800°C2.5hr)

BSCT powder+0.1 mol% MnCQ,
Dy,0,(0.1-0.7mol%)

Mixing
(33wi%,organic vehicle)

Doping
Dy, 04(0.1-0.7mol%)

<& 1> BSCT(60/30/10)

Solo| m= =

=
3. Zn Y @

a3 2% Sol-gel o2 dA¥ BSCT(60/30/10) 22 TG-DTA
A ARE a9z Jed A ]E} 400~420Cell A YEF= @ 9]
A §7189 TAE e Ao ddyn ojuo FHFEAE 336%
ot} 654°C A ‘/PE}‘/PE vl aE AsE A9 BSCT7ZF perovskite
Fs gAsEA XJZ %-4 2o} Aol o] FAVL AFEAL
n), 7}7bo) o]_9_€o YA 7F Hash 5= obgs A 7
SRER L‘lx o2 AtgdEY dAF FAH FAH=
a% 444015} olz]3 TG-DTA A=
ol ¢73 ghrEo] 4o ¢ o

[
rf

DTA

8
%}
= z
= 8ol Y
E )
Ry S
O 70} —
= s
60 |
50 1 1 1 1
0 200 400 600 800 1000
Temperature [°C]
<8l 2> HAZXEEl BSCT(60/30/10) 2%L°| TG-DTA M

- 1283 -



(110)
(111)
100
( i )(a) 0.1 mol% j\

=
c
3
E | A _(b)0.3mol% j\ J\
2 I
g 0.5 mol% A J\
8 A_j\‘(c) .5 mol%
£
| /() 0.7 mol% A J\ |
20 30 50 60

40
Diffraction [26]

<@l 3> Pr20; #7}Ek0]| o= BSCT(60/30/10) E=to
X-ray ES|EIjE

a9 32 Pr0:E H7be BSCT(60/30/10) $-uhe] ¥y g ol w4
T22 yehd Aolth. WA, BSCT F29 WS ##end Pr0s
A7yeke]l S7b4E AFHEW V¥ 227 HA SEs #E
g 9tk Pr0s7F 01 mol% #H7He AlHe] #H AA4Y A7]E 3.09
mol AL, 0.7 mol% H7He A HE 1.38me & HA #adtes A4S ##
& 4 99tk BSCT Fuhe vwus w38 Ay BSCT oo ¢
Dy:039] #7tel wel A e A7|eh 71w B2 A4 14
#HAE F vk Pro0se A7bEel weh Adule] 71Ee] BEE A
A, A FAE PrOse H7bgel 9dS WA ¥k, 63 1
BSCT FuA@e ## 7% o 60mol At o] Prd; o] &o
BSCT AA A HFatel AAH) A& JAste grain sized] 7
Aot AlFUY ] 71Fe] BEE AR FUHTE AR AR HTHSL

=

J
ok o rlo

et

F

o

<18l 4> Pr.0; MJ120fl U}E BSCT(60/30/10) Foto| &M
1} cHHO| OIMF=

%Y 4% Pr0;9 A7l W 1kHz ol 543 BSCT ¥
wo] HfAdet fAEAS Yebd Zolth, BSCT Fuhe] n)
FadTe fH 4L Pr0s9 Hzbegol Frbghel met dAab
ZastE AS etk Pr0s7t 0.1mol% #7HE AlA <]
A%, vlHAdeet fRAENS 47 7434, 4% E JERARIT

8000 10
k=
N |
4 7000 | 8
s 1° 9
(1]

© 6000 |- - o
L2 16 O
£ =
g s000- )
2 o 14 8
T 000 T . ®
& 3000 . 1=
Q e —
o

2000 1 1 1 1 1 1 o

01 02 03 04 05 06 07
Dy,O

3

<18l 4> Dy.0; Ikl UE BSCT Fofo| HiRas I

LY
4. 22

Ho AFoAE Sol-gelHoz  AFE  (BagssSrossCao1)TiOs
(BSCT) #%3 Acceptor (MnCOs) + Donor (Pr:03)& 713}
F715 AgtAlel &33F ¥ screen printing® S ©]&3le] $ut
< Asgen Pr0se H7hE Wste] w2 BSCT F9heo]
A 54 EAsh
ero w2 PN BAAF, Fie FAo] dEIHE AFE
80TYE A& = vt X-A 3)d £4 A3, ZE BSCT F42
olztato] flE YLAAY HEHAIOEY AAFTEE UYEUE AL
#Fh AT 2RE A, PrO; H7bEe] FUMEE A8 dW e
NE3 ARHY 271 A 72AE%S #&69 1L, Pr0s7F 0.1mol%
A7te Al A§-, Ht grain size®t F7A+= 242 3.09um, 60
m=z #F FQ 1kHzol A A v{fads 2 faEde
Pry0se] #H7tFe] F/EF=E Padte A4S Jepdda,
Pry0s7F 0.1mol% H7He Al A9, vlFAd5et fFHeEde
Zy7Y, 7434, 4 %S JYERY ST

[# 32 8l

[1] T. Kuroiwa, Y. Tsunemine, T. Horikawa, T. Makita, J.
Tanimura, N. Mikami, K. Sato, "Effcts of IR electrodes on
bafium strontium titanate thin-filmcapacitors for
high-density memory application”, Jpn. J. Appl. Phys., Vol
33, p.5187, 1994.

[2] M. W. Cole, P. C. Joshi, M. H. Ervin, M. C. Wood, R. L.
Pfeffer, "The influence of Mg doping on the materials
properties of Ba; «SrxTiOs; thin films for tunable device
applications”, Thin Solid Films Vol. 374 , p.34, 2000.

[3]1 P. C. Joshi, M. W. Cole, "Mg-doped BasSro4TiO3 thin
films for tunable microwave applications”, Appl. Phys. Lett.
Vol. 77, p.289. 2000.

[4] Lee Sung Gap, Lim Sung Soo, Han Myung Soo, Hahn
Suk Ryoung: Jap. J. Appl. Phys., Vol. 39, No. 8, p. 4835,
2000.

[5] L. C. Sengupta: U. S. Patent, Vol. 5, p.486, 1996.

[6] A. J. Bell, Proc. of the 11th IEEE Int. Symp. On
Application of Ferroelectrics, p.14, 1995.

[7] June Won Hyun and Gang Bae Kim, "Electric Properties
of La-Modified Lead Titanate Thin Films Fabricated by
Sol-Gel Processing”, J. Korean Phys. Soc. 42,p. 139, 2003.

[8] T. Hayashi, H. Shinozaki, K. Sasaki, "Preparation of
(BaxSr1-x)TiO3 Particles by Vapor-Phase Hydrolysis of
Precursors Formed from Alkoxide-Hydroxide”, Jap. J. Appl.
Phys., Vol. 37, p. 5232, 1998.

- 1284 -




<<
  /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
  /DetectCurves 0.0000
  /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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


