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AKimLIL  “A study on stabilization of ferroelectric phase in epitaxial Hf0, — based films (&t & % v L& L7z HEO, SENE 2 VY
T-RAEMEBUCE T 20F7E) 7 LREL, T TEINTE Y, Chapter 1 2°5 Chapter 7 DFF 7T OO SN TWD,
% 1% “Introduction” (fi) TIX. TTHIEDOE FIT OV TRARTW D, HF0, KIRFHER OB TH 2 1B 5 5 % HI S8 5 K7 O #F%E
T, IHETERMIEZ DT Tl Y, M BRE, mNH ORI, BEHSEORTNEEEL 5252 ENMbNA TV, Ll 26
E%E%T!iﬁ%’?‘?’?ﬂﬂﬂ?ﬁ%bl L ORBEPFRFHIZL L TLE 5 72, TR ENORFORBEFENNICH OMNIT L2 LV LD R H -
Too ZHUCKF LT B X VTl I RORIRIL, BEESCHLBLIC L s TRESELARNEZ I bND, TDdH, TEXF T ¥R
VT, BNFRORRZIZE—EIC L, BUE, MERSCHAIRE DR FIZOWTEBNCGEHETE 2 2 L3 CE 2, Loz &nd, A%k
I, TEX XU LA VT, R, MR, BVLERSE ORS ARSI 5 2 D B RIS OV TR A2 1TV, HEO, BSREHEAR O B 7 i BlO Fa#t &
BHZEEHAME LTS,
52 B “Heat treatment effect on crystal structure and formation process of the orthorhombic phase in epitaxial 0. 07Y0, 5-0. 93Hf0, films”
(=5 32 % /1 0. 07Y0:.5-0. 93HF0: LD S A IE 124 2 BRI R & 87 AR OTERGBR) Tl AX F—7BfbA > 27 L (110) & 2 g L
7oy ALY v =7 (YS7) Ff RIC e B4 % U VAR L72 0. 07Y0, 5-0. 93HFOL IR DU T R & 7 Ge it CHRMILER % 17V EMUFR ) R O FFAT 2 17
S TND, A L 7= AR OB, 1000°C LA TITIEF SARICHZE L L, MENBR CEFRMICHER T2 2 & 2R LT\ 2, mM@isEM
DESFEHOERAITIET S TH 5 Z & &2 ERIICTHD THER L. BT QAR ITEVLE T O SR CIEFSMHEERT 5 Z ENEETH D
ZEEBHBMMILTVND,
5 3 ¥ “Thickness dependence of Curie temperature in epitaxial 0.07Y0;5-0.93HfO; films” (= EZ ¥ /L 0.07Y0,5-0. 93HFO, D F =
U — S OBRMAENE) Tld, BRIC X 2 IET7 8 & BT S ORISR EE D2 b 2/t L T D, IRIZOIBANTIEW SR IR T L. BT
FH2Y BT 2 IR ERPHA 200°CH< 72 5 Z L ZH LM LTV 5,
%5 4 B “Thickness and composition dependences of crystal structure in epitaxial Hf0, based films” (=B Z %3 v )L HFO, FENR D Fl dl
RIS OISR 35 L OSLAIRAFIE) T, 1000°C OFMLFLE T, 0. 07Y01 5-0. 93HF0, R° (1fo 5710 5) 02 ZE DFARIZ DUV TIREEIC J 5 5 T ORI D28
fLEBF LTS, TR SN TS HFLZr) 0, T, =E X F 2 v ABHIEVT 5 nn BUF QMWD T LB T S 814
SRR, THUTHE L 0. 07Y0,5-0. 93HF0, TIE, 100 nm LA ORIZRIR T b B7 BAHNBILE Sv, JRWIBZHET CE G EAAAHBT 5 2 L 205
M LTWB, Eit 2 MRS Z T, HE0, R0 Zr0, HBIZ S\ T HMRF L, MEOEESRKE N LML TN S,
5 5 B “Comparison between epitaxial and polycrystalline films” (ZE XXy UIEEZHERIEOLE) TlXk, =X X2 v UIEORR
ZLAGRIE L BT L T D, M OREE b, (HE1,Zr) 0, KV 0.07Y0.5-0. 93HE0, DIF 23, ﬂ%ﬁ@m\ﬁulf‘ iR B S Z L AR L
TW5, EHIC, ZORMSEZE VT, 0.07Y0,5-0. 93HF0, DAL T, 1 um ORI CHMFAEM %13 WHEZI LT, S 612 (Hf-Zr) 0
& 0. 07Y0y.5-0. 93HF0, DI THLI7 FhFHAS B9 2 R ORFITA O 2 | RRER & 7 DBl 5T,§%Lm~é
%5 6 ¥ “Room—temperature deposition of ferroelectric 0.07Y0;5-0.93Hf0, films by the sputtering method” (A Sw & U ZiEZ A=
SRFAEME 0. 07Y0, 5-0. 93HFO LD EILANE) T, SRFAHBH A HBL L9 0. 07Y0, 50, 93HF0, & VT, IKIR TOAMERT L TV 5, Ay 4
U 2 7% T 0,070, 5-0. 93HF0, 2 ERL L | SR D Fii ki K 0 . IR TAM LT L MFEEN BB TE L Z L2 oMnIc LT
2
% 7D “Conclusions”  (fiiw) TiL, AMFATHEOLNICHERERIE L, S%OWE - BREIZOWTRR TN 5,

% A SCE R, A3 2000 & 3830300 #5% 1H5FOHIT 52, & L<ITFEIC 800 7% 1 #HRH L T 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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This thesis entitled “A study on stabilization of ferroelectric phase in epitaxial HfO2 - based films” is written in English and
composed of 7 chapters.

First of all, after the introduction of ferroelectric HfO2 based films, the importance of research on stabilization factors of the
orthorhombic phase by using epitaxial film was described in chapter 1. To obtain the design guidance of the orthorhombic
phase, the author investigated the composition, thickness, and heat treatment effects on the crystal structure by using
epitaxial films.

In chapter 2, the heat treatment effects on the crystal structure of the epitaxial film were investigated. The author reviled that
the generation of the high-temperature tetragonal phase during annealing is important.

In chapter 3, the film thickness dependence of the Curie temperature is investigated in order to understand the film
thickness effect. The author shows that the Curie temperature decreased with the decrease in film thickness.

In chapter 4, the film thickness and composition dependences of the crystal structure was investigated. 0.07YO15-0.93HfO2
films have a wide thickness range which obtained the orthorhombic phase compared to HfosZros02 films. The author clearly
discovered the thickness dependence of crystal structure changes with film compositions.

Then, the comparison of the stabilization factor for epitaxial and polycrystalline films was described in Chapter 5.
0.07Y015-0.93HfO; films have a wide thickness range which obtains orthorhombic phase compared to Hfo5Zros02 films in
both of epitaxial and polycrystalline films. From this result, the author shows that clear ferroelectricity was observed in films
up to approximately 1 um-thick 0.07YO15-0.93HfO: films. Moreover, the difference between 0.07YO15-0.93HfO2 and
Hfo5Zros02 films in the film thickness range was discussed based on phase diagram and thermodynamic balance.

In chapter 6, the author shows the preparation of ferroelectric HfOz-based films deposited at room temperature based on the
results from chapter 2-5.

Finally, chapter 7 gives conclusions of the results and future work.
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