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Thesis Summary (approx.2000 Japanese Characters )

AG@3CIE Deposition enhancement of thin films by combination design of precursor structure and coreactant gas
in metal organic chemical vapor deposition process] (MOCVD 7' & & A2 2 FEHEE & G A DMAEHED
XA X 2 WIS O & B L THGETED ML, 26 mTHREh TV,

% 1% [General introduction] Ti&, EHE/ERLGIEDONDO—>TH 5 MOCVD LD & Z DRIZ W THRAT L.
MOCVD {EIZ I A B S VB O REIE DS OB D BBReIE - L L 72RO IZ K & RSB E 5. 2 2 FITOWT
KR4 72 B D TRRGE L7 S Bl &2 F & 0 2 & 3RS, RIERIEH A OFEECHARE E O LA L 7ZBE o 5 AR
BLTWOHREREEML WD, BT, Ae SRS & R IR - OS2 L OBREZH 6L, MOCVD 7
0 A LD EEAERT B BEOEEONT H A et T 2 720 O F e R O ERFHIET 22 R v HR
RO B Z R TN D,

% 2 % [Experimental details of MOCVD process and evaluation method] TiZ, MOCVD LIV 2 A4 eI
Bt oA YIRS 1%E,. MOCVD E D RELEE & sl O, (Rl L 2o Eair Hika i L Tnd,

% 3 ¥ [Effect of substrate composition and metal organic precursor structure on the reactivity between
ruthenium precursor and oxygen| TiZ, 2O T =7 ARWAHKSEFEZ AV, BREUSHT AL LTHEAL
72 MOCVD ¥£1Z L - T, SiOz, HfSiON 36 J OV HfO2 it Eiz4 @ Ru M A A9 2 BEO A #4JE U O 1 & JEl
KA & OBMRA A L7, TORER. @BAT =0 KEBEONTHITIE, R mEMARES L OVA K-S BB ORE)
EHELLREBE X TVWDL I EERALMNT LT,

% 4 ¥ [Reactivity of ruthenium precursor towards ammonia coreactant] TiL, KJGH AT =T ZHWTIH
TR PR A T I 38 W T HRAIERV MR EE T O 48 Ru MEIR/EI 21TV A E FURME IS & SOGT ATE D BIGR 2 1~ 7=,

3 FCHGT L 72 Ru AH& B IEEN Ik, BUEIRE 400 CLL T TIEa < AT A B B L7 - 7203, Ru AHEERE OE

PAICT =T SRS E N E IR TE ZMERF 2 G AT 2E T, 4000CLL T TO Ru #IROHT IR LT, 2
OFRER LV | HHERBIFE L ST ADMAES MOCVD 72 ACKBWCHFICEE THLIFLEHLMNIC L, 2
3L AETHOLNLMALY , GHESRBIEEE JUSH A ZNZNICE ENHERIFT L BRI TOMEE2 MOCVD
7'ak BT D EIROHT HREIC R RBITE) < & S MO H AR ET 2 72 O G AR B ORISR G D 1EE 2
mRL,

% 5 ¥ [Reactivity of various metal organic precursors which contain nitrogen atoms towards oxygen coreactant |
Tk, BRIRTFEEAH L1 TL Si, Ta, Nb, 3 L O Bt OGS RBIFE L KIGH A ThH HBEFELZ N2 & REY
WA ERL L, 4 ECIRE LRt o B & AR DWW TRIEE (T > 72, T, Si, Ta 3 X X Nb OF#4EFEHZ S
WC, BRETEARMT2HT 2AMERFEEZMNWDZ LT, EFEETFEZEAL TORWEN 705755 Y
HRERATHEE LA CTHEDLIZ IR LTz, 2O 0RERK Y, 4 EOREHA Y ERFTE8 F SRR & X
WA THHBROMEEDENTHAMRET 2FRHOL LD ZOR1IERA 2GR TE~EHETH L FELT
BT HAEREMST, SO, BERTEARNMN T 24T 2 Bl ASEIFEZ2 Ru A4 RIFR & FRICHHR 95 2 & T,
Z ST EE L O BizRusO7 DO VERUZ G L7z,

%5 6 % [General conclusion| TIEAFRLOREIwME OEHOREE L FEIZ OV TGRRTN D,

%« FRSCEE BRI, FI3L 2000 72 & 9532 300 354 1 M9 ORI 57, b L<ITITEL 800 5% 1 FRE L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

This thesis entitled “Deposition enhancement of thin films by combination design of precursor structure
and coreactant gas in metal organic chemical vapor deposition process” consists of 6 chapters written in
English.

In chapter 1 entitled “General introduction”, general introduction of MOCVD process, an example of
reaction control by designing the metal organic precursor structure and its problems, and objectives of this
thesis are described.

In chapter 2 entitled “Experimental details of MOCVD process and evaluation method”, experimental
details of MOCVD process and evaluation method are mentioned.

In chapter 3 entitled “Effect of substrate composition and metal organic precursor structure on the
reactivity between ruthenium precursor and oxygen”, the effect of substrate composition and ruthenium
precursor structure on the reactivity between ruthenium precursor and oxygen as a coreactant is explained
with two types of ruthenium precursors.

In chapter 4 entitled “Reactivity of ruthenium precursor towards ammonia coreactant”, the reactivity of
ruthenium precursor towards ammonia coreactant gas is described. In addition, a hypothesis of rules for
metal organic precursor design under the consideration of the reactivity between metal organic precursor
structure and coreactant, the combination of N and O atoms in metal organic precursor structure and
coreactant respectively is effective for high reactivity in MOCVD process, is proposed.

In chapter 5 entitled “Reactivity of various metal organic precursors which contain nitrogen atoms towards
oxygen coreactant”, the trial to prove the hypothesis correct and to expand the hypothesis application range
by designing various metal organic precursor structures which has nitrogen atoms and depositing thin films
with these precursors and oxygen as a coreactant is described as examples of opposite N and O atoms
combination against chapter 4. Various kinds of metal element were examined to confirm that the hypothesis
may apply not only to ruthenium precursor but also other metal elements. In addition, the rule was expanded
to double oxide formation.

In chapter 6 entitled “General conclusion”, conclusions and perspectives of this thesis are described.
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