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(57) Abstract: The purpose of the present invention is to provide: a thin-film transistor having excellent transistor char-
acteristics; and a production method in which the process temperature is 200 ° C or lower. This thin-film transistor is
provided with: a gate insulation layer which is either formed from an oxide including Zr, and a metal element selected
from the group consisting of Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, and Y, the atomic ratio of the metal
element to the zirconium being such that the number of atoms of Zr is 1.5 or higher when the number of atoms of the
metal element is 1, or formed from an oxide including at least one metal element selected from the group consisting of Hf,
Zr, and Al; and an oxide semiconductor layer which is formed from an oxide selected from the group consisting of oxides
including In, oxides including In and Sn, oxides including In and Zn, oxides including In, Zr, and Zn, oxides including
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In and Ga, and oxides including In, Zn, and Ga.
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O. 03, #HER (Zn) DERFHEE0. 1~1, 0&£FBZEMTFELL,

AVI9hL (In) EHAYDL (Ga) EA2STRIEDERBVBIERICS
WT., BBIEHEEEREB1 8ICHBIFDA VUL (In) &EAYDL (Ga)
EDRFHELIF. 41T 7L (I n) ORFHET ELEEEIC, HICHIR
TEOT TRV, RIFRNS VI RAMEEEBZBEANS. HYU DL (
Ga) #0. 1~1, 093 EPNFFELL,

AVI9hL (In) EEEA (Zn) EHYDL (Ga) 2E50EEY%E R
WBBESICBWT, BIEYELERET1 8ICHBIFZM VYUY L (I n) &HA
(Zn) EHVDL (Ga) EORFELEF. 10V 0L (I n) ORFH
H1ELEEXIC, BICHRT 203 TIERVWA, BEFRNS VISR
EEHEEAMND, T (Zn) #0. 1~1. 0, HYYLAL (Ga) %0.
T~1. 2&F22ENMTFFELL,

BAEMIEFRE 1 SOEME. FHICHIRT 207 TIEARWS, +0R8E
ERERRFEL. D, BREEERBEIEIHANS. 10nm~100nm
THDZEDTFFELW,

(V—ABBBLUV KL A VEMRK)

Y—RAEBI2BLVRLAVEBI41E. ANOFENS VY25 ICH
WHONTWBY —RBWB32BLUVRLA VEBIA4EZHRBTHIENTE
5, V-RBEWI2BLUVRLA VBRI 4DMEE LT, HIRYT 307
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[0040]

TIERWD, BIZE, 1 ID LR (1 TO) ( BlbT=7 4 (R
uOy, . EV7FY (Mo) . 75FF (Pt) BREERWVWBIENTED
ESRBALZ&LDIC, FBENS YIRS 10, V4> (La) &0 U
WIAZTL (Zr) &&EH. ZVFY (La) & 2aA=ThL (Zr)
EDRERFHEEN. Zv4Y (La) OFRFHEZ1&LELEEIC. Yazy
L (Zr) ODRFENO. 8LULTHB, BIEMHLERINTWVWED,
EOHTHERTRE., VINAZUL (Zr) sk SEFITHEEET
ZOBEFHE1&ELAEEXIC, YNOAZYL (Zr) OBEFHEM,1. 5L
THBIBIEMO LR INTWSED, Tk, NnJ7=ZvLs (Hf) . Y0
—OL (Zr) . BLICT7IIZ0L (Al) HDORBEEINLBIRINSGD
BLEH 1 REOEBTELZZVCRIEMI SR INTWS S — MEKZE 1
6E2L, . BREINSVYVRIT10E, A VY9A (I n) 280EE
DEAMD SR INTWBREDFERE1 8228, ChilLY. &H
TOEENS VY2410, REFLESKHE. HIC. aLWERMRBHE
EEZ %,

RIS, AEARDEFEN S VYRS 1 0DHEEHREEFRAT 5,
<EBEREMNZVIRYDEEHE>

AETDEBR NS VYRS DORERZEG. F— NEBO LIZS — MEZIR
ElRahz2Hm LT F— MERREZMHRT 52 TREE. BREZSORIET.
LT — MEBEORMICENABZRE LGNS, 180~200CTHX
J—MEREZGEHRL T, F— MEEEZRT 2 IS, BT — MR
BOLICBIEMEEFREMRBREZM LT, BEOELEFEELTERT ST
e, UBBEMEEFREORTICRMRERFLANS, 180~200
CTUZBIEDEEFEERR L T, BIEMELEFBEHKT 2IREEE
T

M2k, R1ICRTEFEEREMNS VYIRS 1 0DHEFEDRIRLIERTT
MENMTHY. (a) &, ERI120LICTF— BB 4 2HT % ITE.
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—REWB3 2, BLVRLAVEBEI4DEICLYRANESIGATRT ST
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ETEFAMTEMNFF—MNEEEH. FIRENSERINDIEBTRE, ¥
WAZD L (Zr) EQORFHELED . RIRBENSERINZEBTRORTF
BeE1TELAEEZIC, JNA=ZTL (Zr) ORTFEN,T. BULETHZHA
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CBEVTILIZOL (A) DORBJIBENLBERIND DA ED 1B
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400FEIL%ETDHIENTES,

BRMICHRINSD DI TIRAWS, F— MEREFRBIARF DS FEEIC
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DL, ARTRDYT — MEBRERBRIE, 7— MERIRORAEE



WO 2018/074607 14 PCT/JP2017/038086

[0049]
[0050]

[0051]

[0052]

DEBRSLIVCTFTOINS Y ZIBHOALICESET %,

7 — MEZIERBARIZ. UTOLDICHARTZ I ENTE S,

JF— MEBERARPICZENI2EBTEN 1 EBEOFEICIFE. FIED
ERBRILEME. BRIAFBIET. IEDEIMERE (BIZIE. 0. 2mo |
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fRY BRI, EEMBLTE I,
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ZOLTRNFEVR UNOAZTVLIRMNFIYR, JIDAZVLARNFIYIMNF
VR) BEFBHIENTES,

B (1) 2T 2HEICIE. EBEEMOFIELT. EBOTEF
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NTZOL, BEUOTPNIZVLMEEPNERVWD I ENTES, Y)LOZD
Ly NT7Z0 L, BEUOTILI =0 LMEEYMOFIE LTIE. WIET2EBD
TEFILTENF— N HEEY. BEYW. FRETLIFSRN BIZE
AV7ORFIR, ThFIR IMEIR ARNFIIMFIR) 2FF
5ZENTES,

J— MERER SR OARFICERT 2B8EIE. PEFLTEN =K
A BBEECITICEMT DI EEHITRWEETHDZ EDNMFE L,
CDEDRBEDHIE LTE, FICHIRT 2T TEAWSA, T4/ —Ib,
TRN =, THI =, 2—ANFLIH /-, 2—ThFITH I
—. BEUV2-TrFIIH/—IOEINSRIRIND 7 I—ILiRE%
BFHoENTES,

I LIS, VTR —DOHEKRVEDEEDHE—b it O LA D IRININEK
DEERNS, UEICFRA L7 — MERER RS R E. BRABSHERTMRL
BICEHTBENMTFFE LWL,
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—TREDHEBTRICB LT, ChEaRAEOHSRULEDRE (BIZAE, 15
0~2007C) TIIH>IENTES,

J— MEEEMREKRE LT, BR (1) FRIBBKR (i i) ZRWVW5iE
BTH-T. INAZTLDRDYICI VI N ERWVWBDHEICIE. LD
BRICEWT, JNAZVLEYVIIICBEZBMATHOCENTEDZEDE
75,
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AIRIF, IR (b) THEHRLAEREHF20 OF— MEEIET1 6™ OX
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[0059]

[0060]
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[0063]

[0064]

IS, BARERFLANS, F'— MEZIE1 67 2L T, 7¥— MEK
B16%zZzFKT2IETHD (B2 (c) ),

HRHOBORBHIE., LSOPABVE—LST — MEGE 1 6 2K T 27201
T MEEIRT1 67 OLmEICH—ICITOY ZEMIFELWL., OB RET
DEMEOBEL, ¥— MEEEEXBEKRE L TR (i) ZAWVWSHBEIC
. BICHIRT 20T TIERBWDS, 7. 0~12, OmW . cm2&d32 &
NTED, ¥'— MERIEFRAKRE LCRKR (i1) FAEBE®R (i)
ZRAWSBIZEICIE, FELLIES, 0~15, OmW,  cm?ThHY., LYUKF
FLLIE7. 0~12. OmW,/ cm2THd, ZDLIIC. RIRTRET
DEAMRORBEEZ, —RWAREEFAUVEBICAVWOLNTWEIRESLF
LRIIEL TBHIENTES, Chld, F— MEEIRE1 67 DEAIRIRIN
ElEWEH, BVREZHEE LW &ILL S,

BEAKR20 OMEAFEE. FICHRYT 20 TRAWS, fIZE BE—
S—OMBEIC, ER120EIMEBTSLDICEER20 ZRELTT
DIEMTES,

BEA20 OMBAFHER. AKHLEMREZEURET. £9. 80~
17 OCTH#IEMERL, RWT, 180~200CTHERTIIEIFEL
W FIEBMBVLEIC, F'— MEKRIE1 6™ ST 2PREEARRIED &
BN ET B,

JF— MEEE1 61, BROBHIMOERINTULWTEHLL, BROBAEW
KY2EEICIE. TR (b) OF— MEEIE1 6’ 2K 2IRE. L
DOFMEAMES & VB D —EDIREZEOHE Y R EIE L,

(T (d) )

AIRIK, 7F— MEEE1 6 0 LICBB{EMFBHEEMRARE 25 LT,
B+ EHRIE1 8’ M T 2IRETHS (B2 (d) ),

B MFERBERBROBRAEE L TE. HIRT 2017 TIEGW,
AEYA—bNE TavFaA—RE FA43—NE N—O—bFE TL—
FO— K& O—J)O—bE RFL—O—Kr&E FrvESY—O—KN&E,
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[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

JZANA=NE ATy MNE. A7) —VEIRA. 75 ETEIRIE.
7L X VEIREE., OAREIR. REA 7ty NEIRIRERFTDAZERBWSE
ENTED,

BRI BEEBEERARIE. 1YV DL (In) AVYI9L (In) &
# (Sn) . AVYIL (In) &FK (Zn) ( AVTPDL (In) &Y
WIAZoL (Zr) EHER (Zn) L AVYDL (In) EAYDL (Ga
) BEPA VYDA (In) EBEER (Zn) EAYVDL (Ga) HhHAB
BOOERINDIEETRE, BRI 2230, BIEMFIEFRERKARIE
CBIZE UTOLDICHEART 2 ENTE S,

AVI9 4L (I n) Z2ECBEYFERIET 8 ZHKT 2HBEICIE. A
vIUL (I n) ELEVMBLVBEICLYEREEIE, BIEICABIET.
EDEIEBE (FIAIE 0. 2mo |l /kg) DAvIHL (I n) BE%E
FRY 5,

AVIThL (I n) &85 (Sn) LEBTHIEWMFEERE1 8 KT
HBEICE. AVY0A (I n) EE6MELTEH (Sn) &Y. BHTIC
BARICLYERER A, BREISRBEIE T, AIEDEIEE (FIZE 0. 2
mol kg) DAY YL (I n) /8 (Sn) BREFERET 3,

AT (In) EEER (Zn) EE2ECBIEMEERFRIET 8 EHEK
THHEICE. AVITUL (I n) bEMBLVESR (Zn) LEW. 25
CICHEICL VB ERZ, BEIEEIE T, fMEDCEIIRE (BFIXIE O
. 2mo |l /kg) DAY UL (I n) /EE (Zn) BREEHT 2,

AVI 9L (In) E9N0AZ0L (Zr) EFER (Zn) &ESUEIE
M ERIET 8 KT ZDHBEICIE. 1204 (I n) &Y. 2O
—ob (Zr) {bEMBLTHES (Zn) LEYW. BSTIHEICLYERL
B, BAEICABIET. MEDENMRE BIXIE, 0. 2mo |l /kg)
DAoL (In) /2oNaA=96 (Zr) /88 (Zn) BREERT
oy

AVIOL (In) EAVDL (Ga) EZ2BTRIEMFERE18 %
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[0076]
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W, ROCICHEICL YEERIE, BEBEICEEIE T, MEDEINVEBE (Bl
ZiE. 0. 2mo |l /kg) DAVY L (In) /HYDL (Ga) BR
TR HT B,

AT hL (In) EHEA (Zn) &EHYDL (Ga) &&2EOEILYF
BHE18 2RI 3HBEICE. AP0 L (I n) {EE&Y. &L (Zn
) bE&. BLTHI VL (Ga) bEY. ROTITHEEICLYERIER%Z.
BIEIOBRRIE T, RIEDENLVEE (BIXIE, 0. 2mo | /kg) D1
UL (In) JESH (Zn) /HYDL (Ga) BREERT 2,

AT hL (I n) EEYMOHIELTIE. BEA VI OL AVIILT
tFITENF—N BBBA VDDA BILA VI DAL FREAVIDA
FILAFXI R (BIZIE AVIOLAYTARFIR A VST LTREY
R, AV YOLIMNEFYR AVIUDLANFEVINEFYNR) Z28IFBE
NTED,

i (Sn) {b&MOBIE LTIE, 8185, HERSS. EFfRIB. FAIX8B7IL
OFY K (B2, B4V 7aRFOR BT R BT X2 R, 85
ARFUINFUR) ZBIFZENTES,
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ESM7ILOFT R (B2, BSRM Y 7ORFI R, BSRTMFU R, H
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BBAHYDL, HAVOLT7EFILTENF— NELFEAYVTLTZILAFS R (
HYUDTLARNEFY R AYVILINFIR, AYVoL7TORFIR AV
LTRFUR) 2B8IFBENTE S,
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V—ABBI 2LV RS VEHR3I4DOFRKRE LTI, U7 M TER
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)7 MATEICTRT 5176, UTOFIRTITI ZENTES,
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17 (2)(a) for the following reasons:

1. I:' Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:' Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
see extra sheet

1. & As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:' As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

. I:' No required additional search fees were timely paid by the applicant. Consequently, this international search report is

I

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:' The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

& No protest accompanied the payment of additional search fees.
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Document 1 discloses a thin film transistor having a gate insulating film
composed of HfO,, Al,0;, or the like, and having an oxide semiconductor such as IGO.
Thus, the invention in claim 1 lacks novelty in the light of document 1 and has
no special technical feature. On the basis of the special technical features at
the time of the issue of the invitation to pay additional fees, claims are classified
into two inventions having the following special technical features.

(Invention 1) claim 1

A thin film transistor, wherein

“the gate insulating layer

is formed of oxides including zirconium (Zr) and a metal element selected
fromthe group consistingof cerium (Ce), praseodymium (Pr), neodymium (Nd), samarium
(Sm) , europium (Eu), gadolinium (Gd), terbium (Tb), dysprosium (Dy), holmium (Ho),
erbium (Er), thulium (Tm), ytterbium (Yb), lutetium (Lu), and yttrium (Y), and,
regarding the atomic ratio between zirconium (Zr) and the metal element selected
from the above group, the number of atoms of zirconium (Zr) is 1.5 or more assuming
that the number of atoms of the metal element selected from the above group is
1, or

is formed of oxides including at least one kind of metal element selected
from the group consisting of hafnium (Hf), zirconium (Zr), and aluminium (Al),
and

the oxide semiconductor layer is formed of an oxide selected from the group
of an oxide including indium (In), an oxide including indium (In) and tin (Sn),
anoxideincluding indium (In) andzinc (Zn), anoxide includingindium (In), zirconium
(Zr), and zinc (Zn), an oxide including indium (In) and gallium (Ga), and an oxide
including indium (In), zinc (Zn), and gallium (Ga)”.

Claim 1, which does not have any special technical feature, is identified
as invention 1.

(Invention 2) claims 2-12

A gate insulating film-forming solution for a thin film transistor that is

“a solution (1) containing lanthanum (La), zirconium (Zr), and
acetylacetonato, wherein, regarding the atomic ratio between lanthanum (La) and
zirconium (Zr), the number of atoms of zirconium (Zr) is 0.8 or more assuming that
the number of atoms of lanthanum (La) is 1;

solution (ii) containing zirconium (Zr), acetylacetonato, and ametal element
selected from the group consisting of cerium (Ce), praseodymium (Pr), neodymium
(Nd) , samarium (Sm), europium (Eu), gadolinium (Gd), terbium (Tb), dysprosium (Dy),
holmium (Ho), erbium (Er), thulium (Tm), yvtterbium (Yb), lutetium (Lu), and yttrium
(Y), wherein, regarding the atomic ratio between zirconium (Zr) and the metal element
selected from the above group, the number of atoms of zirconium (Zr) is 1.5 or
more assuming that the number of atoms of the metal element selected from the above
group is 1; or

solution (iii) containing acetylacetonato and at least one kind of metal
elements selected from the group consisting of hafnium (Hf), zirconium (Zr), and
aluminium (Al)”.

Form PCT/ISA/210 (extra sheet) (January 2015)



ERS A EsHpEES PCT JP2017.038086

A BEAORTLH0HOE (EEFTF2E (1 PC) )
Int.Cl. HO1L29/786(2006. 01) i, HO1L21/283(2006.01)i, HO1L21/336(2006.01)1

B. #H&EZITo7nW

21T o T/ MRER (HERFRF2E (T PC) )
Int.ClL HO1L29/786, HOIL21/283, HO1L21/336

B/NBE R OB B TR To - BFICEENns 60
HAREEAFEAH 1922—19964F
H AREAREAFEAR 1971—20174
H AR EE A 285N 1996—20174F
HAREBREEAFEAR 1994—20174F

EEFHE CHA LIZET T —F =R (F—F_X—ADO4F, HEICEH L7HE

C. BET L L8050 53Tk

ST SOk BIES 5
BT — BIESCG RO OEFTAMET B & X1k, o MET B @i O£ EREOEE
X JP 2015-5672 A (HEHpERRKSH) 1

2015.01. 08, Bt [0012]-[0050], X 1
(773 U—7201)

X JP 2015-60962 A ([E 7Kk AdbkRdeaml S8 e pe Koe) 1
2015. 03. 30, BE¢#[0020]-10104]
(773 U—7201)

W CHOBEXICHLIBFIZEIN TV D, ™ ORF T R )BT AR R SR,
* SIEAXEObT TY— D H OBITATE S 7= 3CHR
TA ] BRCBIEO S % SR CIE7e <, —RMEMKELZ R TT) EEHER XOGIBLRICARE SN TH - T
Ho HEE & P IET 5 b0 TR BHOFEBOIHH
E| ERHREARIOHES -I38rch 20, ERRHER OHFEDOI=DIZFI AT HHD
DB ARENTZHO [X ] FHCBED B DTN Th - T, YO A THRE
[L | EAHEERICERZ R T 50U o SR 03817 DR SGIESER N EZ SNE D
AE LI B 20T 57208 4 1Y) BHCEECH D IR TH - T, UbEk e fhod 1 L4
HICER FBEEA) o3kl 0, BEEIZL S THETHLHEERIC
O] HEEIC L B8R, R, BRFEICS LT 5308 Lo THEBERNEEZLENL LD
P ERHEEARTC, D OEBEECTRORM L 2 oHE & A—7 0 773 U —3HR
EEEaErs T LzH EpSFRE s %4
27.12. 2017 _ 16. 01. 2018
E SRS O N E T BHHITHEEE MEROHDHIEE) 5F | 4054
HAERZFT (1 SA]P) .
HELS100—8915 e R
HEHATREXENPE=ZTH4% 35 EEEE S 03—-3581—1101 H#H 3516

BAPCT / I1SA 210 (HE2~—) (2015%#1A8)




ER A EpsHpEE S PCT/JP20177038086

C (Bix) . BEd 5 R0 L5 3k

51 HSCHRD B9 %
N7 AY —% SIHSCHRY M OB OE TR BELIET 5 & &%, COBES L EpTOFR RO &
X WO 2016/167064 Al 1

(FEISERE N bR B =B i P K5, (AR AR #1)
2016. 10. 20, BE¢#[0037]-10171]
& TW 201709316 A & CN 107431013 A

A JP 2014-199919 A (] S REEASH) 1-12
2014. 10. 23, Bt [0037]-[0179], 1
& CN 104049464 A & KR 10-2014-0111964 A

A JP 2013-131685 A 1-12
(MSZATEBOE ARHFE RIS, — 28~ 7 U 7 LS
2013.07.04, Bed%[0022]-[0067], X 1-8

& US 2015/0001536 Al, B¢ [0047]1-[0091], X 1-8

& WO 2013/094688 Al & TW 201327841 Al

A LI, Jinwang et al., 1-12
“Hybrid Cluster Precursors of the LaZr0O Insulator for

Transistors: Properties of High-Temperature-Processed Films and

Structures of Solutions, Gels, and Solids” ,

Scientific Reports, vol. 6, no. 29682, 2016.07.14

A JP 2008-91904 A (=B 7E TS 1-12
2008. 04. 17, Bt# [0011]-[0069]

& US 2008/0079075 Al, Px¥#%[0026]-[0107]
& KR 10-2008-0030454 A & CN 101154588 A

A JP 2011-216845 A (BNt V =—) 1-12
2011. 10.27, Bt¥[0045]-[0131]

& US 2012/0248451 Al, B¥¥%[0078]-[0350]

& WO 2011/078398 Al & KR 10-2012-0085923 A
& CN 102782858 A & TW 201131772 Al

HAPCT / ISA 210 (HE2_—Y0k%) (2015%1H4°)




ERA R EgsHESES PCT/ JP2017/038086

FHIM FFROFMEDO - FBOMER TERVWEEDER (F 11— D 2DHEE)

HEHESEEIH (PCTI174(2) (2) OHEILLEY ., ZOEBEREREIIROBEHICL Y FEROEHED —HIZ-2>WTE
Lotz

1. 7 FkHE X, COEBREEEATHEEZ T AL EELARVHRIEL LD ThHS,
DED
2. " FERIAE . BFEELERHELY T LR TE AREE CIEOEMZR- LT

RWEBHBEORSIFEL LD TH D, 2FED,

3. I OFhckIE . /WEBFHROTETH - TP CTHALS. 4(a) OFE2X R OFHILOHREIZ
o> TR ST 7en,

FUAR BHOEAERRIMLTNDEEDER (F1- =03 DfEE)

WIZHRARD L 9 Z OEBHEREIC UL EORBERH S & 2 OEBSHEER TR D -,
KRl ~_— o2 Mg

1. & HBASKLEZBIFRAE TR Z T~ TCHENICHMS Lzo ¢, ZoEBFRERS . T CTORE TR
TEZ DWW TER L=,

2. 7 BIFAETEHMEZERT LS ETCERL, TNTOREMELRFHREIZOWTHET LI LN TE 0T, BIH
TFEBI O RO 72D o7z,

3.1 HEASKLERBIGEE TR 2 —3 0 A UMM Uit - 7o, ZoEBEEREIL. TEREtoMn
3D & - 7= IROFERIED BTN THERR L 72,

4. 1 HEEABZLEIBITRAEFEEE MRS Lo oo, ZoERERAERS 1T, 5FRO ORI
STV D EINAR D IROFHERIEIZ OV TR LTz,

BRI FHOBHD il 0 1 YT BB TS

Y EMERATR RO, BOST BN, B RS OM LT, AL D BB T AB o ,

S SEIIARA TR ORI & T HEEA D b BB YT A o 740, SR 2 OB A i B R LR
WIS oL Ze o7,

W RNHE TR O EH 5725, BB TN,

BAPCT / I1SA210 (E1—Y0E (2)) (20154F14)




E A AR EEHERES PCT/ JP2017/038086

ik LI, HTOL,RA 1 ,0,5%0005 07— Migliza L, 1 GOHEDORILY 15K
AT AHEBENT A X O INTEY, 55RE LIED X, CER 12X 0
FMERKIN LTV D720, Bl BARMEHS e B L2, 2T FECE OBy 45 B
BT DRI BRI FE S < &L K2 PRt ORI BN A G55 2 DDOFEHIZIX
mEND,

(R 1) FERIA 1
[ — N i,

UL (Ce), 77FAVL (Pr), XA YL (Nd), ¥=U AL (Sm), =yt
75 (Eu), ¥RU=0UAL (Gd), 7/VETL (Th), VA7 Uh (Dy), H/LVIT
AL (Ho), TAETAL (Er), UL (Tm), A1 7 /NVETAL (Yb), V7TF A (L
u), BEOA vy NI UL (Y) DoERAHEDPLBBIREINDIEETRE, Vva=uh (Z 1)
LR, BIRHEPORIRENAEETRE, DVva=uh (Zr) &EDORETEILN, RiGehE
MHOBERINAEGBILEDRTHAE 1L ELEEEXIL, Vva=uh (Zr) OJRTENL. 5
PLETH D, B SR S TWD 0, E2iE,

NT7=gh (HE), DVva=gh (Zr), BAOTAVI=TL (Al) DO RAHEENLE
RENHD7:< &6 1 BEOSR LR E LRI GRS TED,

AL b -8RI, AV U A (I n) ZE0EBIEM. 12>V 75 (In) &8 (Sn)
EEETRHIY, AT (In) EHigh (Zn) EEETLRAEH., 105 (In) &
Una=gh (Zr) LMy (Zn) EEEF0BEM, AP UA (In) EHIVTL (Ga)
GBI, BIOA P UA (In) gy (Zn) EHV UL (Ga) &EGTEELL
MORED SRR IN DA LRI N TS| HE NS A7,

Rl 72 BRI 2 A L7220 WVaEsRIH 1, B 1IR3 5,

(B 2) GERkIE2—1 2
(o (La) &, Vna=gh (Zr) &, TEFATEN = e 2GR, TUH
(La) &, va=uk (Zr) EORTEIENR, 702 (La) ORTERE1ELELE
XL, Ua=uh (Zr) OFRFENO0. SULETHAWK (1) THDH,

UL (Ce), 77FAVL (Pr), XA YL (Nd), ¥=U AL (Sm), =yt
A (Eu), FRU=A (Gd), FLETAL (Th), A7 A (Dy), HmAIW
A (Ho), mETALA (Er), YIUTA (Tm), £ 7T/ ETA (Yb), VTFA (L
u). BEOA v NI T A (YY) DORABENPLERINDIEFEILREE, DNVa=Uh (Z 1)
ELTEFATE NN EBER BN LERINDIERLREE, D a=u s (Z )
E DR ELD AL HIBIREIN A BB ICEORTEE 1 & L Xl U a=y h(Z
r) ORTEN1L. 5LUETHAEE (i 1) THHD, i,

NT=ogh (Hf), Dnva=oh (Zr), BEORTAI=U0A (Al) IDORAFENLE
WENBL ¢ 1 HEOEETEE., TEFATE M= 2E00K (iii))] T
HDHMENE T A Z T — bR A T,

BAPCT ISA 210 (Hy~<—) (20154£148)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - claims
	Page 49 - claims
	Page 50 - claims
	Page 51 - claims
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - wo-search-report
	Page 57 - wo-search-report
	Page 58 - wo-search-report
	Page 59 - wo-search-report
	Page 60 - wo-search-report
	Page 61 - wo-search-report
	Page 62 - wo-search-report
	Page 63 - wo-search-report

