[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@a) ToeO OO ODOODOODODODOO0OO0OODbODbOOoDOooDGg
Title(English) Study on temperature stability of dielectric properties in TiO6

octahedra-based oxides

oo@a) oood

Author(English) Junichi Kimura

oo@a) OO0:000000,
OOooooOo:0oo0ooa,
O000:0098220,
000 00:20150 30 260,
ooooo:0o0o0a,
OOo0:0000,000o0,00o0o0o,000o00,00o00,0000
O

Citation(English) Degree:,

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 98221,

Conferred date:2015/3/26,

Degree Type:Course doctor,

Examiner:,,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(5 L3Fe)

Doctoral Program

m X EE

THESIS SUMMARY

B el s ke HREhr FUody) © it -
Department of %£$+%EUJE %TIJZ Academic Degree Requested Doctor of ( L5 )
FHERA o fREHE (F) Qe o
Student’s Name AKS Academic Advisor(main) SHEE 3
REHE @) —
Academic Advisor(sub) = "

#E (Fa3 2000 FFLE)
Thesis Summary (approx.2000 Japanese Characters )

A 3% Study on temperature stability of dielectric properties in TiOg octahedra-based oxides [ TiOg /\ A :E2 L4
2B BB EOREZEMICET 20F58) "L THRXTENM., 25 ETHRIN TN S,

AFHSCTIE, HUMEE 5K 100V OARE LR E FEIREmNT & 722 5 iFdERidm MEZ =3 —F . iFdER
DIRE LR EEDMRMEE TN v 3 & WONCHNEEE 23 ek 3000V O EERIIAE R & 722
WHEBROIREZEM. L MEIEIEND — 7, WEFEEMROMEE AN ¥ v v Z & Vo I BIERIRE LT
WD F ¥ /R IR LT, EROMEL L BN FrEEZ A L, SRR E CHEMH AR ¥ N XA BHZ DWW T
TiOs N ZH T 2MIEWITE R L TIRRT DEELTT > TV D,

%5 1 F”Introduction” Tl&, A8 R & L CRFEFEPIER LTV 2 400 °C F CTOm iR E T A a2 3 v
WRUBMBERRET D 2L ORLEHIZONTHERTND, ZLTINFETOF ¥ XU FHEHIDOWT, HBEARE
RO L ZOIREREM,, B L OMERMEICET IBBA LB L, RO BB EiR~<Tn5,

% 2 T Crystal structure and dielectric properties in compositional controlled (111)-oriented BaTiOs-Bi(Mggs
Tig5)O5-BiFeO; thin films prepared by chemical solution deposition method” T i, {KFEEHINAE T EIE A O F v /3
VA MEBIORA L LTS ERA SN TV 5 BaTiOg & VT, Bi(MgysTigs)Os 5 X O BiFeO; & D [EIIA AR % 1
W5 LT, HBEBAOERLE, WHFEROIREREEAZHIBL S D 2 LI X o THBIE W HFFE RN
JEEEEFIPH T8 2 2 & 2lA T %, LR, xBaTiOz-0.1Bi(Mgos Tigs)0s-2BiFeOs D 5 | Sl THESL 7
i Z AT HMMTH D 2/(x+2)73 0 25 0.33 OFFATIL, ZF LIZLiFESER (410 /05 560) & HEA/NS 705k E
B2 (tan 8) D (tan < 0.2) =R/ D5 400°C T TOREGKEATHEONDI Z L2 RHE LTS,

%% 3 % Crystal structure and dielectric properties in (001)-oriented CaBi,Ti,O45 thin films prepared by RF-magnetron
sputtering method” Ci%, %5 2 3 CT/k L7z BaTiOg 2B O Rt 2 E[E BB O EHO T2, Fil g o B 5%
BT DHEAY ABRMEETFHEMR OO0 A A, MWL ERORELZ TN Ltk S ST ICtE S s E
ROGIENPDIRNE WV FRIZIER L, B A~ AJFIRBEFABILD—D>TH S CaBisTi O D (001)AL BT L
TELRBEOBERIFE 25 L T 5, (001)BLAT ¥ & 3 % /L CaBiTi O MEIZ BV Tid, BNz ihER
DOIREREN & HBMEE =R S 500 °C OFH CTRTZEEZHALNILTND, A TSIOT T AL W7o A
bR I ESRL L 72(001) —BhEC 7] CaBigTisOqs WM T I, 35 RIS K OMERRAFIEIT(001) i o7 b 1) 58 A ME LT o788
INBZEEHLMNMI LTINS, £ LT CaBigTiyOs I &\ (00D)EL M52 LM% 7R L7z, Ca-Nb-O &)/ v — b
B (A A R A VERL L 72 (001)—Hilifc [3] CaBi,yTigOss T T, IR 50nm DERRIZ W\ T b EER O REIT 59
HHMIEE A EBERESN T, |IATA45 pFlom® OFBERBHEN/MFOND & & HIT, 400 °C £ TLERLFHE
ROBERGMRT ZEEZH LML TN S,

% 4 7 Crystal structure and dielectric properties for CaTiSiOs-based ceramics prepared by solid state reaction method”
T, AR CORmBEAIAE T EREANIT O X v Sy Z50EHE LT, BIEFBEH STV 5 Cazros IZILET 5
QE GFEELkDi%R, ~2000) &% LEISFHESR (39 ~45), WNIHIEAJAWWAY R¥y v (4eV) &
9 CaTiSiOs (2 EH L, MAHINIC L 2 mWEFFER L BWIREZEEDOEBL LKA TS, FRL L7 CaTiSiOs
1% 500 ~ 600 K iR FEREE C/N X 7 LB R O EEIRTFIE 2 /9783, Ca(Tiy, Zr)Si0s # &5k 35 Z L2 L > TR
LEEFE R L RN EIRD S 500 °C TRWIRELEER AR T I AW LMNITLTWD, x=0.15 2BV T,
CaZrO; K3 v 73 Z MBHIILHTS 5 v kit (200°C £ T 10% Q- em BLEDfE) & #h % RIS HEFEER (K
BT 43) BLUOZORWEEREME (|IENS 500 °C £ TOHEREIRERE: -102 ppom/°C) Z/~RL, FL X )
72 QEERTHMEIOBEDOREME Y bR WHFFEER L FERORELEENEGONDL Z L 2R LTS,
%5 5 T Conclusions and prospects” TlX, AMIEORER & ABDORERLEL E L DO TN,

%5  FSCE R IX, RIS 2000 57 & 503 300 35 % 1T DT 57, & L <IFHEIL 800 35% 1M LT E a0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

This thesis entitled “Study on temperature stability of dielectric properties in TiOg octahedra-based oxides™ is written in
English, and composed of 5 chapters.

In chapter 1, the author describes the demand of novel high temperature capacitor materials for the inverter circuits etc., and
also clarifies the problems of current capacitor materials and objectives of this thesis.

In chapter 2, to achieve the dielectrics having large capacitance and small temperature dependency of capacitance,
BaTiO3-Bi(Mggs Tigs)O3-BiFeO; solid solution thin films are prepared and characterized the electrical properties up to
elevated temperature to control the phase transition temperature and to relax the temperature dependency of relative
dielectric constant (&). All films possess a perovskite structure, and the crystal symmetry changes from pseudocubic to
rhombohedral. The films with pseudocubic exhibit the stable & of 414 — 562 from room temperature up to 400 °C while
maintaining the dielectric loss (tan 8) below 0.2.

In chapter 3, to improve the electrical properties shown in chapter 2, (001)-oriented CaBi,Ti;O,5 thin films are prepared and
characterized because this material which is one of Bismuth layer-structured dielectrics possesses the small temperature
dependence of capacitance as well as high insulating properties together with small degradation of & against film thickness.
These films show the less degradation of & down to 50 nm, result in the increase of capacitance density up to 4.5uF/cm?, and
exhibit the small temperature dependency of capacitance up to 400 °C.

In chapter 4, to achieve the dielectrics having high insulating characteristics and small temperature dependency of
capacitance, CaTiSiOs-based ceramics are fabricated and characterized because CaTiSiOs has comparatively low dielectric
loss and wide bandgap. Ca(Ti; Zry)SiOs (x = 0 ~ 0.5) ceramics are possible to achieve high & and stable temperature
properties of capacitance from room temperature to 500 °C.  The specimen of x = 0.15 shows the high & (& = 43 at room
temperature) and small temperature coefficient of capacitance “TCC” (TCC = -102 ppm/°C in the range from room
temperature to 500 °C) together with high resistivity (10 Q- cm above, in the range up to 200 °C) as compared to CaZrOs.

Finally, the author describes the conclusions and prospects of this thesis in chapter 5.

% @ WSS L. A3 2000 5L 5030 300 fEA LT ORMT 20, b L <IEIRIC 800 3EE 1 R LT 7230,
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