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(57) Abstract: The present invention provides a novel display apparatus. Provided is a display apparatus comprising a
plurality of pixels each comprising a light-emitting device, a sensor device, a first circuit device, and a second circuit
device, wherein the light-emitting device and the sensor device are provided in a first layer, the first circuit device is
provided in a second layer, the second circuit device is provided in a third layer, the light-emitting device comprises a lower
electrode, an upper electrode, and a light-emitting layer provided between the lower electrode and the upper electrode,
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the sensor device has a function of detecting light emitted from the light-emitting device, the first circuit device has a
function of driving the light-emitting device or the sensor device, the second circuit device has a function of performing
a computation on the basis of information outputted from the first circuit device, the first layer is provided on the second
layer, and the second layer is provided on the third layer.
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6 1GIZIE, MEDORERT LT AL AEZHANDL I ENTED, £rFET6 1 BICiE, FEO
WHERTHRNT NNAAEZHNDZENRTED,

[005 2]

FT#FEF61L LTI OLED (Organic Light Emitting Diod
e) . QLED (Quantum—dot Light Emitting Diode) 2E®D
ELFEFERNDZEBGE LY, BRBLVETHRIWE GOMEIE RLT) & LTE
JeEFET HWME (BOMMEN | Bt ERT 2ME (B ED | H%MA%(E%FyFMﬂﬁ

&) L BUEM LB ROt A R T E (BUEM BT (Thermally Activate
d Delayed Fluorescence: TADF) ##h YRR Fonsd, B, T
ADFE#MEFE LTI, —EEREIRRE & = HEB KB BRI & 28 82 AT H Ky,
_®i9ﬁTADFMﬂi%tﬁ€(%tﬁé)ﬂ%<ﬁét@ FEIT NA AT B i
BTOMPERTEMHET 52 LB TED,

[005 3]

F, HRrFEF61LLT, v Z702LED (Light Emitting Diode) 72
EFOLEDZHWAZ LHTX 5,

[0054]

M 1BTIX, B#FE6 3R, &SHic, HF62X_ 1, #F62X_ 2, BIU #FF62X_3
D3ODFT6 25HT HHERT,

[0055]

FT6210F, 1EEEFLIIEEEEORZRF2HNDA N TES, 16 2L LT, LT
NA A FTT ZHT AR (ZRFEFLEBND) REOEYTF AL R (B FEFLEHND)
IREERNDZENTEDL, BAEMIZIE, £#17622 LT, AROXEERT HREIET A A, #HE
DICEFET DHIT A A AN GRSV LA G L) BT DIHNT AA A, LA RIS
SHTAA A, BEO, FANERET 22T A AREERANDLZ LR TE D,

[0056]

BIZIE, FrEEE 10, EFERTFEE L 02 AT HE AT, FF6 22T, HHFD
B, BEHOEIE, BEXOBOBEOFNLE TN 0T —E 3l et o rEE2 H9
HIZEWTED,

[005 7]

A6 2% NT A AEMNDLZ LT, KrdkE1 01X, HOMEW, HoXRE, £XHOW
5O(RIEZ2E) OFRGBEIT) 2N TS, FlxiE, FOOEERET 20T A AT, b
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- lgo@x, BREOBETOWTAL—FI3EEERET 52 LN TES, £, AR
TDZNT A A, RIEZE, IRFEES OB EICAWSZ ENTE L, A R ED—
FELFIRAFEZHNTA~E oy BEBHT5Z LN TE, AL RO G ERH WD Z &
TRINBEZRO ONIGERH D, o, ZOOBREIC OV TIE, EROFE 2 Tl 5.
[005 8]

Fo, BlzIE, BREE L O FLTEFERIEL. EF6 22T, ). B, frE. 3 E, N
WEE AP, RERER. PREE. BRSO IREE. ALTFWE. R B, Bl EE. B BEHR.
e, WA, . RE), Ik REE, IR, IR, M omSRIRE, 3 XU SR EESE
oLl bb—2%ETHHEELETHZENTES,

[005 9]

Fro, RoREE 1 O, FRITEFHERNSE T LHEEL LTiE, #2E, SbmEMeE. IndE
YRERE, (TR P BERE. IRTRRRHEERE . IR AR RE . (KRR EEERE. S AT F A —H
— & LCoBRE, E 7ol PR IREHEMRE R E 3BT 60D,

[006 0]

FALMEMREE LTk, KrFEF6 1 0FLEMIET2BENRRZT OND, L0 BAEmMITiX, £
RFAET 6 1 GICHOOMBIOEBEMENMEN G S, FT6 252FRHET6 16 LAKROMERE TS Z
LT, BEFE6 3OHFIZ, 200FFRHT6 1 GERITIHIMEETHI ENTED, Yk L 5
TET, BRH#ET6 1GCGORNEMELSTHZENTES, #lziE, FrR#FET6 1 GORNEME
B2MfELTAHI LT, BHEMEE 2MHERERDDL I ENFEEE RS, FiE, HEFEE6 3OFIZ, 2o
DRFFEFB6LICERITOMEETHZ LT, —HDOERRFEF6 1GBHREITLY ., IFEFRNL
RO BEI, MFOETRFETE6 1GIIT, —HDORIRFET6 1 GCOFREEMOMEKE LTH I,
[0061]

¥, FRICBWTL, HrRET6 1 GICOWTHRLER, #1611 B, BXUOERHT
6 1RICOVWTY, FEEORRRETHZ LN TES,

[006 2]

IEEY o RE, (SRR o BERE. TR SRR, IRMAR I RE . IRIER I RERE. L AL
FUA—L—L L TOMKRE, BLO, MPgBARENEHREIL, ZEh, BlcnERE YT
NAAZRFET6 2L LTHRITDIETERATHIENTED, Fo, FT62L L EHTLELT
FTNAZRIE U T, RBAEEE1 O FITEFAHIRE, s RBREAEHTELLWH 2 ENTES,
[006 3]

EDX I, F76 28 HCTHx 2B AM5T52 LT, BHHE6 3EHTHRIEEY
ZHSREFR RIEE . ETIIBBRE SRV LT A I N TE D, e, 6 2% AT iEhE
WTIE, 1 EREF2UETH-TH I, FHEDEERBZEELRINT 52 N TE S,
[0064]

FTO62ICHWVDZERNTELZNHT ANA AL LT, FIZIE, pnlEXTp i nMO7 4+ |k
BA A= FRET oD, ZHT AL AL, ZHT A RCARJT D5 LEREHRAEIED
JEBEHT N A OEBEHBFZTF L B\ D) L LTHERET D, ZHET A R AT B EICES
. BT AL ADLFAET HEMENRE D,

[006 5]

FRIT, T A RE LT, ABILEMEGORBEAT DA + NEAA—REANLZ &R

]
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E LW, BT 4+ M A 4 — Nk, @AY, B2l BXOREBEBAES THY ., £z, R
BLOFYA L OHBEREWZD, xR EBICEATE 5,

[006 6]

KEPO —REHETIT, BT A AL LTHBE LTS ZAE2HW, ST A R E L THEY
+ b EAAT—FEHWD, BEELT AL ABIOEK T + M A A — Fi&, F—EK BT
HTEWTED, LEN-T, BEBE LT A AEHWERREBICEKT + M7 A 4— FENE
THZENTES,

[006 7]

FOREEE 1 01, HFE6 312, FET A ABLIOZNT A ZAeFT 5, #rEE1 0TI,
Hi5E 6 3NZIMEEE BT D0, HigER R LENL, HBYWORGEIIRHEITI ZENT
X5, BlziE, ZrREE1OPETLIELFET6 1 2 CTHEBERRT LT TR, —EHOFRR
FT6 1, MEELTORERL, RVOFRHFET6 1 CHBREZZRRTHZLEHLTE S,

[006 8]

FoREE 1 01%, FrRER1 510, BT ANA AR MY 7 ARICEEINTEY, £REH1 5T
BB EFRTHIENTED, o, FREE1 5101F, ZHT AL AR b U 7 ZRICEE SN T
BY ., ForEiE, BGEAERIONZ T, RBEERS IOV IR0 —FEIIR A 2T
Ly FRERL B, A A=V BEUVPICHWAZ ENTED, 2F0, FrEl1 5 TRERET S
T, HREREBRT AL, EE, BREEHNICE=4T5 2 THRYOEE (H, B, F
ik, REROBX) #MHTHENTES, I, FREFEL 0L, BT A A5V O
JIRE LTHAT 2 2L TELD, Leh-> T, £rEEE 1 0 L AN L OMIRARR T 72 <
Th I, BEFHEROBMREEZHIT 52 LN TE D,

[006 9]

BIZIE, FB16 2X__ 11T, R0k (IR) BT HHEMET AL AEHNDLZLENTED, F
6 2X__ 210, "HEAERHTAZHT AL AERAWASZ LINTE S, FF6 2X__ 3%,
O ERHT DT AL AL ENTE D,

[0070]

IDEE, HT62X_21F, RFET61IR, BRHFHT61G, BLIO, XFHT61BDH
H—OFE R IIEEBHTHINERIATELZ LB E LV,

[0071]

T, FT62X 3%, FT62X_10RTLIRIEERBTELZ EBNFE LV,

[007 2]

¥, HFE6 3%, 6FEEOEZT AT OAMBICIRES LV, BIZIE, FTF62X_11C, 7]
I EEBRHT 22T AL ARG, #F76 2X__2BLOFET6 2 X__ 32, FAEEBRETD
ZITNA AERNDZ ENTED,

[007 3]

IDEE, FHT62X_11E, RFEET61IR, BRHFHT61G, BLIO, XFHT61BDH
L OFELITHENHTHRERBTELZERGE LY, F2, FT62X_2BIUFET62
X_3iE, FrREE 1 0 LIIRNCERT NI EBFRET 50RO 35,

[007 4]

£l ARWO—BROFTREEL, V7 by yalb— ARICT I LR TE S, B,
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RTAEBIRTEINDG2 TG LTI 7y va b— AR (B2E, 1Hz2LE240
Hz L TFoO#ECTHE) L TEEENEZEBSE 208 TE5, 5, YZV 7y valb—F
WIS LT, BT AL ADOEN AN AL SETH IV, Fl2iE, FREEDY 7Ly iz b—

F23120HzD5E, T A ZAOBEEEREAZ 1 20H 2z £V bE0 AR (REICIE2
40Hz) LTHMEETHIENTED, ML T52 LT, IRHBBEBHNEHRTE, Ao
SZHTAA ADISEREEEmDDHZ L NATREE T2 D,

[0075]
< FRIEE ORI 2 >

M2A, BIXOK2BIX, 1A, BIOK1BICRTEREREL ODERATHS, K1 A,
BIOK 1 BISRTHER & B2 DA ONT, LTI 5,

[0076]

B2A, BLXUOK2BIZRTHRTEELO0E B11, B12, BXOE13%HF7T5, E13
(ZiE, BREDAIEE 3 0 B L OERERIR 4 ORI 65, B 1 31k, Ty RAEAER2 212 =
VERETAHRNIUVUVRAZ21ERT S, B 218, Ty RVTEREKS 4 ICeRBtmEET D B
TUVAKE 2EAET D,

[007 7]

BRENEIRE 3 01, HIZIE, = FIANER, V—ARITAANBRELHETH, ZDIE, H
R, AEVRE, BEEEEO L —2FIIEEEE L TWTH LW, 7=k RT A4 A[EE,
V=R RTANER, BXOZFOMOREIRKEZ, Rl 5ICHEAQATERET D Z ERAREERDL D,
IhoEEEE, il 5 LAWA_TERET 2HE LKL T, 2REE 1 0 0RTHEN 1 5 DI
T B IEFoRE (e b D) DIEERD TR T 52 LN TE, /NMIDFREE 1 0%
FHTX B,

[0078]

HEREEIER 4 0%, B12IE, RrE 1 OB A2 FERAHEHT 22O DEZEART D200
TSV r—varTaty VOBREEET S, EBEREREK 401X, CPU, GPUREDT /&
TL—Z R EOERT —F M ET 57O OREEAE L TWTH LV, EMEERK 4 01X, B
F AR RRIEE 1 O DN ZIETHODA L A —T 2— AL LTOMEEHFTHLVD
S (Low Voltage Differential Signaling) H¥E MIPI
Mobile Industry Processor Interface) HE BLOS
FIID/A (Digital to Analog) ZHMEBELZHELTHNTS X, E-MEE
[ 4 01X, T — 4% Z2FH - MET L2000, BEO/ ERFBFEEKEZELTWTh
AN
[007 9]
< FREEE ORI 3 >

K3A, BXOK3IBIEX, M2A, BIOK 2 BIZRTHREREEBE1 ODERHTEHS, K2 A,
BILOK 2 BISRTHER & B2 DA ONT, LTI 5,

[0080]

B3A, BLXUOK3IBIZRTHRTEELIOIE B11, 12, BXOE13%HF7T5, E13
Wi, BEEIEIRE 3 O B L OMERERIR 4 Oakid bbb, Bl 2, BXWEL 3%, #hEh, F¥
FNARE 2 21V a 2B T 5 N30 PRAZ 215267 5,
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[0081]

12, BEXUE13ORFIZS i NI VARAZEMATHZ LT, FREOMEHZ LV IERT S
ZENHREE D, MUET A E A TR TEL-OME THhD, £, S1 M7 UARZIE,
FROEHCRT VAT DA EREBLSTHIENRTE D0, BEEEICSHE L FriEE
ETDHZIENTED,

[008 2]
<FEREEE ORERS 4 >

M4A, BIOK4BIE, K3A, BIOK3BICRTEREREL ODERATHS, K3 A,
BELOK 3 BICRTHER & B2 DA OWT, BLTFRHT 5,

[008 3]

BA4A, BEXOKABIIRTHRTEELIOE B11, B12, BXOE13%F7T5, E13
Wi, BEEIEIRE 3 O B L OMERERIR 4 Oakid bbb, Bl 2, BXWEL 3%, #hEh, F¥
FRVTERLTE 5 4 IC GBI E AT D N7 VAT B 252875,

[0084]

12, BEXUE13ORFIZOS NI VA EMAT A2 LT, FREOMEHZL VIR T S
ZENHREE D, MUET A EA TR TELOME THD, £, OS I UARAZIL,
FROEHICRT VAT DO TERBIRLSTHZENRTE D0, BRI OT — X REER X034
BRRTEB LT 25610, WEBNARBIELZLMNTE, FHETHD,

[0085]

WA, SRS U= BRENEIEE 3 O, 38 L OMEREIEIIE 4 0 0 BRI R RBIIC DWW T, KI5 2SR
LCRT %, MBITRTFordEE 1 01, mEMRRKS 1. BREIEEK 3 05 L ORI 4 0 4%
BT DEEOER, BLIOANRREEXRLTRT 7y 7R THD,

[0086]

AFHAO—REHFEOFRRIEE 1 01X, Fr-FT6 1 L, HRERS 1 &, BEEIEEK 3 0, HEEFR K
408, AREBLIEMRETHZENTE LD, BEORAOFE (FRhERmEMEL) 2 T <
THZEWNTED, BIAEEEOHORIEL, 40%LhE100%KRM, #FELIE5 0% E9
S5%LLT, EVHFELITZ6 0% EIBRUTETLHZENTES, o, HEREKS 12
THEEEICEET S Z ERARET, BEORBMEEARD TE T2 2 N TE L, 2L, Krkk
BE10DETE (HEEKS 1 BLIOEREF6 1 XEESHTERITIONHER) Tik, 2000
ppillbk, HELLIF3000ppillk, XVHFFLLITF5000pp ilhlk, EDITHEL
<IZ6000pp iAETH-T, 20000pp i AT, £4E300000pp i LFORME
T, BIFEEFEETHZEBARELE 2D,

[008 7]

TOXHIRETREELOX. BOTEBHTHLZ D, ~y P DU N TF A AT LARED
VRATHER, 3 ATREOARMITEHFICHEICHND Z N TES, FIZIE L X&@
LTRTERE L O ORTHEMERT DHMEOLGE TH-TH, KAKEE 1 01T TEfae &z
HAEBRTHEDOICL A TRRBEILR L THEENHEBINT, WMAEDENRTRETH Z N
TED, Flo, FrREE 1 OIXIRICERLAT, BN ORRE 2 H 9 58 I A
WAHZENRTED, BIZIFAY— FT 4 vF CBEMEIE) 7o & OIEEROE - #e8 OFR a4
WCHWL Z & Tx D,
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[0088]

BRBFTEELOICBWT, TP RZ 2 10OMEE LT, BRI a2 H0ns8Ee. £
RERL B DA XL LTE, ®AO0. 1A FLESAFLUT, G LIIRAO0. 5414 FUU
E3AFUT, I ELE, 14 FUL2AVFLUTETHZENTED, XAEHAO—
RERR DR REEE 1 0 TIHHEROBA MO TR T L2 R TE L7, X, B1 2ot/ X%
SA1A LT ELESGE, A0, 54 TFO A XL LT, 4BEREOHELT T &
MTELDOTHBETH D,

[008 9]

¥, MSITRTRREEL 0IZBWT, B 2%, HEOBHEFES 128+ MY 7 ZRICEE
ENTWD, 2, K5ITRTFRERE1 0ICBWT, B1 31, WENRE 3 0% L OMERERE 4
ONEE SN TWD, BEEIEIR 3 01X, —HlE LT, YV—ARIAANRKEI 1, TVFLTFals
BRI 3 2, '~ FRFIAEAK3 3, BEOL-Lv 7 X 34%FT5, BERK4 01X, —
e LT, SEfEEE41, GPU42 (A1727%5Lb—4)  ELBERK43, 44437

vhu—744, CPU45, Br¥arin—746, BIOBEEKA 724695, HERK
40, 77U r—varatyhoOEEET 5,

[0090]

Fo, K5 OFRFEEL OTIE, AR 3 0ICEENLEE, BLOKERK4 0ICHEEND
[EEOFEICIE, —BlE LT, NAEERB S LABRINICHER STV AR L o T D,
[0091]

VA RTANERKS3 1IF, —fFl& LT, EHEREKS 1T LT,
BT 5, TOlH, V—ARITANEK3 1, BEHRS LENLT,
ENTNA,

[009 2]

FUOANTFa s ERERK3 21%, —fFlE LT, GPU, fERKREICL > TTF VXM E
NEEBRT — 22T Farl 75—l T AR BT 5, The sy — 2 BB sn-ERT —
i, VmARIAAEEK3 12 LT, BHERKS 1LICKEsND, R, 7V T a7k
BRI 3 21k, Y—ARIANEEI 1TICEENTHTHIWL, Y—ARTAREEI 1, TV
ZOVTFa ZERRAERE 3 2, W5 1 ONEICHERT — 2 BSEE S AR E LTh X,
[009 3]

=P FIANERK3 31, —HlE LT, BREKS 1IZBWT, BT —F7DRELRE R DHH
RO ERINT DEEH T 5, FD, 7 — N T A0S 3iF, BERGLEZ LT, HFE
[EE 5 1 ICERMNCHER ST\ 5,

[0094]

LoLby 7 Z340%, —HlELT, YV—ARITANERI 1, TUXAVTFa S EHERK3 2,
=t RIANEE3 37281 L TANENDE B2 LB DA HT 5.
[0095]

ROMEEEE 4 11k, Bl LC, WERES LICERIELEBT — X 2 RTT HMEEEHT 5,
ok, FRBEEE4 11X WBRT X E2 T UINT A EEZT I a s T -2 L UTRGT DR E
THZENTED,

[0096]

BT — 2 k5T ok
[l 5 1 (2RISR

i

]

[H]
[EIES

Eﬂi

L
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Fo, RBEE4A 1 ICEBRT — 2 2R T 256, SEEE4 1 & LTIAEREAEY 2
HZEBIEELY. OGS ﬁ%K%41kLTi BlziX, NANDE ZEY 2 B2 HHT 5
ZEWTED,

[009 7]

Fio, REEE41ICGPU42, ELMIEREKA43, CPU4SRETHELDL T —X %2t
73 5%G, fREEE4A 1 L L UIEREAT I EZHWD Z BT E Ly, 2054, iREE4
1&ELTHiEE. Bz, SRAM (Static Random Access Memory) .
DRAM (Dynamic Random Access Memory) REZEHATAZ LN
TE D,

[0098]

GPU4 2%, —#lE LT, LEEEL 1 »OHASINZEGT — 2%, BRERS 1ITHH
THEDOMIREIT ) BEEAFTD, FiC, GPU4 21%, WA/ A 7T A VHLBREFT 5 HERL &
poTWHTH, BRREIRS LICH T HEGBT —# 2@l 52 LN TE5, £, GP
U4 2%, =ra— RRENFEBREEITLTHOOTa—FZ L LTOBELETLHZENTES,
[0099]

FTo, BEREEIEE 4 01T, FREE 1 OOFR R EEmD D Z LN TE L RIBEAHEES ENTH
TH IV, YEEEEE LTE, flziE, ErRINEBROB LT ERM LT, B%ELTEMIEL
Tl BBICT 2 MEREE G, Jt) 250 Tbiv., £, ErRFTFICHAKE LBHWS
NIFENT ASA APEA STV S 56, BIEERIEK 4 012X, E LAERRE 2T TS L, HiE
M4 024k, —#lE LT, ELBWERK4 325D TN5,

[0100]

Fio, FRECHHLZEBRMAEICE, ATEEHVTH Lv, . EREIRICRN S B
(FIFHEBREICHMENSEBE) 2=V 7L THREL, BrRENTHEBEA A -V
P O CERA L, B (FTEL) FEBEATHEOEE Blzid, AL=x2—J13%y NV
—772E) OANT =2 L LTHY, ZOHIHER THREROMIEOAEZHET S TH Lu,
[0101]

Flo, ANLEBEOEFIX, BBRMIELT TR, BRT—F 07 v ar — MU (7=
yﬂw%@ﬂ);%mﬁﬁé_kﬁ?%éo*kaf\6®GPU42m\%@@E®ﬁ%(@
LATMIE4A2a, Ty ar/ =1 42b728) #7507 v 7 2KRLTW5D,
[0102]

AAIv7aryha—7441F, —HlELT, BREERRIELT7 L—ALLb— NERET HHHE
EET D, BIE, ZREE 1 O CTHIEEARRISELGE, XMV arbr—7441C8-
T L—AL— TP TREISE L2 LN TE, 2, Hl2iE, R7AEEL O THEAR TS
HZPE. AT arbua—T4 425> TT7b—bLb— b2 B TS ELZ LN TE D,
[0103]

CPU4 5%, —BlE LT, AXVL—T 4 LTV AT LADFELT, T—F O, FREEER IO
a7 AOFEITRE, WHOLBREZITHOMEEZET 5, CPU4 5%, #lAE, REEE4 11

BT HHBT —Z OFBXAHZIEE IILFiA M LEHE, BT —Z OFEEIE, BT 52 P
DEE, R EOMBEATHIREAGT 5., o, #lziE, CPU4 5L, HEREIK4 0ICEEND
EFE DD b —ICHIEME T2 EETH2HMEL AL TH LV,
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[0104]

tTrtharta—746i1% —HlELT, B EHIETABMEEE TS, E2, K5 TE, X
ot CERMICERET 50O E LT, BERSNCLARRL TS,

[0105]

Lt LT, BlziE, FRBICHZDZENTEDR X T B ETHIENTX S,
FiE, S LT, MR BERL YL THIENTED,

[0106]

BIREIEE 4 71k, —fl& LT, BERERS 1, BEIEK 3 0 B X OHREEK 4 0IEENTWD
[E#8 70 LUkt L Ciba T 2 BIEA AR T 2 BREA G T 5, 2k, BIEERK4 71X, EFEAMGT 5
[ 3 25T 8RB 2 A LT K\, #IZIE, EIRERK 4 7%, FEEA2RR S8 T2 HIF T,
CPU45, GPU4 22 LIX L TOBEMKBAIEILT D2 LIk - T, FrdEE 1 02EOHE
BENEART D LN TED,

[0107]

PLEGB L7 X D ISR O—BRRORTEB X, BT A RAB IR TS 2L [
FTA A (HIFRERE, BAE)EIE, el L) &, 2 LMo tnTx s, AR
BT o 2 BAENRIR IS K OBEREIRIE A iSRRI & HAQACHELE T 5 Z L3 T | BROMEZ e TH<
THLIENTEDRD, MULHK SN FREB LT L2 ENTE D, FEARHO —EBEOR
EEEE, SRR ATEE LR ST Ao ik, FREMAEBR T AR EELTHIENT
XD, BEMRKONEEZREEL T2 LN TED, ERARAO MEHREOFRIERIL,
HOBMENEDO ONTRTREETHIENTE LD, RPFMICENT-ERREBETLHZ N
TE D,

[0108]

LR OIRE THIR LIRS, BLOZENLICHHET 2 MEEiL, b & bZzo—H%2tho
R, F7IXNES EEEAAGDEDL Z N TE D,

[0109]

(MO 2)

AEROFRETIE, ABEAO—EBREOZREEICOWT, KimE 2R L CHIAT 5,

[0110]

6 AL, 2rEEI 80 L., MAFOHONERFEETWEEANTHLD, £REEI SO
X, BHORBNT A RE BEOE YT AL RE BT D,

[0111]

FRIEE I 8 ONHTHRENT ANAANLOINI 5 1L, HFRI5 0% L THICE S,
HORSLIOE, B F A AT END, RREEI S 01X, HOM, HOXRE.,
THOWE RERYE) ORBEITS Z &N TE S,

[0112]

BIZIE, B6 AIDTRTRRIEEI 8 01%, T A A, BIORI VT AL ZEHF LTS
W, HFRIB0ENLTIREARE L, MEASY - OB T — 2 520ETHZ 08 TE5, -
L, RIS 0 TERERAGT 2L, ZOMITHREBREL 25, flziE, RECEREZED
VAL, BOBEAR BIZEAREDLRVWEORENITE AL ETERN,

[0113]
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AFEHO RO EREB T, BFEIS, BAET A ABIOZ T A AEET S, AFEHO—
RERE O RIEE Tt BIBNZHMEAEL AT 5720, BBEERLAENS, SR oM E 13T
EERNT 2203 TE5, flzid, rREESET2EIERYHWC, BEREFRT 57200 Tk
<, —HBORIHFEL, YR E LTONER L, ho—HORIEFEIL, JSCRHEITV., R0 ORIHFE
THIBARTTHI L HTED,

[0114]

Fio, AFEHO—RBRROFREBIL, RRHIC, BT A AR~ M 7 ZARICEE SN TEY
UHB T CTHBERTTLHZENTED, o, UEERRIIEL, 2T A A0 U 7 2K
ICHRLE S CTRY . FRrRibit, BRI TEREICINZ T, REBEREB IO v 7B —HE7-
TN G EET D, Foriflit, A A=V HICHWEZ ENRTES, 2FD, R Themiid
HZET, EBERBTSZ L, T BBEEHNICE=XT5 Z L THEYOEE (B, B,
Fioid, REROBE) 2MIMTHENTE D, 6, REHO—EBROFREEIL, BHETA
ARZR YOI E LUTHAT LI R TESL, LEDR- T, FordEE & NS X UOLK
ERITRLTHEL, BB MREEZIRT 2 LN TE S,

[0115]

£, K6A, BEOK6 BEZHAWT, HAZEORE - OB 2T 57EC20 T, BT
[ ks

[0116]

<BEX - po#jx >

FRIEE 9 8 O LITRA ARSI E D, ZOEHRIMITNFHRI 5
FIIEAFEO B OEBICRF SN D, O ShtiEmE, eFR95
QLA END, ZHICEY, XRYOREEZMRTTE D,

[0117]

7B, K6 B, FHFOBE. BIXOMERZEO B OEFEHATHHEAXTHS, X6 BT,
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Ly Flo, RV VAZZITO0BEO NI VAH 32 00%, HEARKEZIIGERE R &4
AR AERT D P T PAZE L THWAZ ERTE D,

[0238]

COXEDIBRMRETHZ LT, BNT A AOE FICHERFERRIZT Th BRI R EE L2 TER T 5
TENTE DL, RAEBRORIDICHENRR AR T 55 AT, RREEL /MU 52 b
MATREL 725,

[0239]

[FREE 1 00D]

B 1 3ITRTHRERE 1 0 0DIE, ENEFNERIERICTF v xRS ND F TPV AZ3
10AL, I PAZ310BENHEBEISNHEREET S,

[0240]

FTREEL100DIX, FI7UoPVRAF310B, BE240BLOEINET A ARHET -k
WM301BE, hFUVAZITOARRITONZEKS 0 1TALN, W0 EINEREET S,
[0241]

HMR301BICIE, BRK301BAE®TH7 77 3430N&IToNDG, £, 77734 31%,
M3 01 0ERE (FER1 2 Ol & XMl OZRE) ICTRIT O HEERE 3 4 2 L EXHIITHER S
NTWD, —FH, BR300 1AL ExE261 HICEEE341083RITLNATNWD,

[024 2]

BERIA1E, BEE342LBMEEINDHZET, R3O0 TALER3 0 1 BERESN
ICHEE S D,

[024 3]
BEB341BLICEERE3 4 2L L CE FUEEMMBERWDZ ED4TE LY, FlxiE,
Al, Cr, Cu, Ta, Ti, Mo, WhbRBINcroEraeRE, i3 bk L-rxEs
RRAY & T D BB (BbF 2 B, BLEY TF U, B E L RAT ) SRS

EMNTED, BRI, BERB341BLCEBRE3 4212, IFAWDZERGFELY. ZhiC
Cu—Cu (Iy/X—- Ty =) BEEAHN (Cu i) Oy FELZERET L2 kfﬂak
FRESE A X D) ZEATA2Z N TED, 2b, HEE3410E8EE342 L1, N 7%
NLUTHEESNTH LV,

[0244]

[FREE 1 00E]

B 1 4R TRREE L 00 ElX, #RENT ¥ RADIER SN D FERICHAY) 8 k2 G
HRIUPAZZI20AE, TV AZ320BEPHESNIEHMREET D,

[0245]

NFVTPAH320A, FTUVAZ320B, BEOZEORAORERIZOWTIE, Einfrik
E1OO0OBAEMTHZ N TED,

[0246]

BB, T ZTIE, B R EET A N TV R A B 2 OBT AR L LZS, ZHICRS
v, BIZIE3 DU ED NV A X EREET AR E LTH L,

[0247]

AEROFREL, tMOEmOFERE L HEMAGHOEDLZ LN TS,
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[0248]

(EREDOTEHES)

AEORETIL, AEAO—REROFRRIEBICHND Z LN TEDHNET SA AW THM
T 5,

[0249]

15 AICFRTEIIC, BT A, AT, —HoBEmE (FEERT7 72, LEHEMRT7 88) OFF
. ELEB786%f(75, ELEB786I% B4420, BNXE4411, B4430EDKE
HOETHERTHZENTED, B44201%, #HlAFETEAMOSVWEELETE (BETHEA
&) BEOEFBEEOBVWEEGRE (EFEEE) REEFTLIENTED, ¥NE4 4
1 1%, BIIEReolbdmEaT 5, B4 43 01%, Fl2IZELAEAMOSHEL2E T E
(EALEARE) B L OEABEEEO SVWEE SR (EfLREE) 267520 TED,
[0250]

—XOBEBBEICERTIONTEA4420, BHEA441 1B8X0E4430%2HFTHEITHE—D
o=y NELUTHEET A2 LR TE, AFMETIEN 1 5 ADHRRE v 7V HEE L IES,
[0251]

F7o, M15BIE, M1 B5ARTRENET SAANETHELET7 86 DEMH THL, LM
Wik, K15 BIZARTHET ASA AL, THE®R7 72 EOE4431L8, 4431 EDE44
32, B4432F03tE4411&, #BNE4411 EoE44218, B4421 E0OE
4422%, E4422L@L%$W788k AT D, BIAE, THEEMRT 7 2%2BMRE L,
LECEM 7 8 S AfEfRE LA, B4 43 1R EAFEABLE L THEL, B4 4 3 28 Efimk
B LU THEEL, B4 42 108%F %%%F&LT% JE4 42 25 %&AF&LT% BT %,
Fix, FESEBMWET 7 2 5FEmE L, L%$W788%%kat Ba4431NETEARE
CLUTHEEEL., B4 43 203BTHEEL LB L\%4421ﬂEﬂ%%EkLT%% =
4422%E%&A%kbf%%¢éo_®i9@%%%k¢é:k?\%%%4411K@$i
<HFYUTHEFEAL, BHEL441 1NCBTL2X YU TORBEOELEHDL T ENRFREL R
Do
[0252]

B, K15C, M15DITRTEICE4420884430L0MCBEEDIELE GELE
4411, 4412, 4413) BRIGNADEERL I AMEDONY T —2 3 Thb,
[025 3]

Fe, KM15E, M15FInT X510, o ta=y N (ELE786a, ELE786
b) HHEE (BRsANE) 444 040 L CHEINCER S VMR E RME TS o7 LS
ERES, R, ABMELSCEBNCE, 1 5E, M1 5FIZRT XD RlEls s 7 afEidEs L
THERRT 28, ZHICRESHh P, #lziE, 4o FoaEs 24 v 7S LIEATE LWV, 725,
BT AMEELTHI LT, BEEREN AR T AA AT HZ LN TED,

[0254]

M15CIKBWT, BHEE441 1, ¥KB4412, BIOHENKEL44131C, MLBAOKA
T DI E FINTH L,

[0255]

Fo, HEEA 411, BEA412, BXORNEA 41 312, BRAIEEMEEZRNTH
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v, BHEA4411, BhE4412, BRXORENEL 41 3NENENRET DI mMEORGR
ThHhHBEE., HEEAEPELND, W1 5DTIE, I7—7 40 Z & LTHETIERREBT8 5%
RITBEERL TS, BBEXERIT—T 4 N A EFBERT D2 LT, FTROADNEHRDLZ ENT
x5,

[0256]

EFlo. M15EICRBWT, BiE4411E, F#E441 2L, MUFEMEEZHCTS X
moitm\%ﬁ%4411k\%t%4412ku\ﬁﬁé@@t%%?é%tﬁﬂ%%mf%
LV, BHE4 41 1M TA0E. BEE441 2088 T LBV MEOEGRTH LS. AATE
NG HND, M1 5FITIE, SHICEHERBBET 854RITHHETLTND,

[025 7]

2B, K15C, 15D, M15E, KM15FIZBWWThH, 1 5BICRTLIIC, B442
0L, B4430%1%. 2BLULEDOENLRIEBHEEE LTS IV,

[0258]

T NARZT LT, o (ZZTEHFE (B) L f (G) . BEOWR (R) ) Z1EV 3T 4%
EH#SBS (Side By Side) HELIEESHEENRD D,

[0259]

HIT NAAOFNAIL, ELIB7 8 6 ZMAT HMBHI LT, R/, &, F. ¥T ., vEB»
. BMEFITARE LT HIENTED, £, BT AR A 7 ax ¥y ©F S 5T
HIEIZEVAMELZILIIEDDHIENTED,

[0260]

FADIEEFET HFIT A AL, %%E’2@%&L@%%%E%ﬁ@%ﬁk?é*kﬂ%i
L, BEIENEZEDICT. 2 EOINME DR 2« OFEBMEORMRE 2D X 5 2B WE
Eﬂ?ﬂiiWOWZi\%1@%t@@%t@k%Z@%t@@%t@%%@@%%u@éi?
T HZ LT, BT AAARKLE LTHBFENT DRBNET A AL/ LIENTE D, o, 3
Y%A 3O EET AR NAT S ADEELFERTH D,

[0261]

FIEIZIZ, R (F) . G () . B (H) .Y (3 . O (B HoRtE2RTRBIymE s
PLbEteZ &0 E L, E72id, BWEL 2 EA L. ZRENOFENWEOFKILIT. R, G,
BOHH 2N EOBODART MVESEETLZ EBRFE LN,

[026 2]

Z T, AT A AD BRI BN W TR S
[026 3]

BT ANA AP EBINBEAT S, o, BT A AL, ABUANAOE L LT, IE
AEAEDOEHE, EABEEOSGCWE, BT 2y 78, ETmEtEosWwE, 17
oy 7R BFEAMOEGWE, £ B HowE (Bt L OE L
EOHE) HFEEDEAEILICELTHTH XV,

[0264]

T AA ZNNMES FRIEED B L OE R FRIEEMONThE NS Z &b TE, BRIE
WEELTHNTH LW, BT A ZAEMERT HBIE, FFh, &AEE (BZEEEEEZETD) |
HRG5E, HIRNE, A7 Ve y ME, BAEEDOFIETERT HZ LN TE S,
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[0265]

B2V, FIT A AL, EAEARE, EAEE, Elvmy sk, BTy ey /B, B
EE, BLOETEABOY L 1B EEZET MR ETHI ENTE S,

[0266]

EAVEAREIE, B S ELREEICEAEZEATLIETCHY . EAFEANOS VW WEE S TE
Thd, FEAFEAEORIELE LCiX, FHEBET I AL, BLO, EfEE e e 7 7 &=

S—MEE CBEFSRMAMED & 2ELEAMER ERET oD,

[026 7]

IEfLEE L, ELEABIC L > THB SFEASNEIELE, BrBICRET S ETHD, E
LEEEIE, ELREMM R 2SR Th 5, EALRmEMM RS LT, 1x10*6cm?/vS
PLEOEABENELGT2WENGTE LY, 2B, BT L0 b EAOBELEORSVWE THIE
INHUSADOLOL WD Z ERTE S, BB LT, = %L%ﬂ@ﬁﬁéﬁm%
W (BIZET N — VB, FAT = UFFEER 7T KRR E) | FEET I CO5EE
T UEREAT LAY SEOELBEEOEOIE T E LU,

[026ﬂ

WAL, BrEABIC L CTErbEASNEE T2, BXEICEET 2B THS,
%%%Fi BTESHEMEIA ST CTH D, BRSNS LT \1x10%cnﬂ/Vs
UEOBTBEELZETI2WENGE LV, 2B, ELALY BEBEBFOBREEOBHVHE THILIX
_ﬂ%u%®%®%%Wé_kﬁT%éo%?%%ﬁﬁﬂkbfi\%/J/H%%ﬁ?é%%%
B, RV %) U UBREATLIERBER, XYY —LEREETDERR. TV EK
EAETAEBERLEOM, AXY T AFER, N T BRI XL EE,
FXYY = VFEEK, FTY—AFBEK, Jof o ba ) UFEEE, XU CENTEET DX
UV%E%\&VV%/Uyﬁﬁw\%/%%UV%E%\V&VV%/%%UV%EW vy

VERER, BV Y VUFBER, B I VUBER, 2o, SERERETERLEMEET & B
ARG F B W5 OBt o s\ e %Fﬁb\é LR TE S,
(026 9]

BHEABIL, BERLOETHWEBICETEZEATLIBETHY, ETTEAEOSVWEEZETE
Thod, BTEAEOSVWEE LTE, TV VER, 74 LHEeR, 3 En60E
WMERWDZENTED, BIEAMEORVELE LT, EFEEEME S R —ME 8 (8
RGP R LR BRDEEMEI NS Z b TE S,

[0270]

BFEANEELTE, #IAE, VFva, 2o AsA, 7ok Fos (LiF) | 7yibkvo
L (CsF) ., 7Zvfpinyys (CaFzo) , 8— (XF/U /58 UFus (BEH:Liq).
2— (2—=®VYVN) Jx=/F R N)TFoh (BF: LiPP) ., 2— (2—¥YINL) —3—FY
I YFUL BH:LiIiPPy) 4—T7x=A1—2— (2—FEUIN) 7x/)F NYF
A (BF:LiPPP) . UFuLamb (LiO, . REEEITULAED LS RT LA AR,
TAHY THER, ERIEINLOEMERND Z ENRTE S,

[0271]

FiE, ERoOEBEBFFEARE LT, BET@MEEEETHAMEEHWTS v, filzi, 3ERFE
BRI EHZ, BT ARMNERSRELE T 266 E, ETREMEET HMEHCAWDS Z &R
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TE2, BRCIE, BVVVER, PTVVR (BYIVVER, EI9VVER, BEUFVUER) L b
VTV RODHBLS LS 22T b6 ENND Z &R TES,

[0272]

B, HEFEEF AL HAEBILEYOREZHE (LUMO: Lowest Unoccu
pied Molecular Orbital) Bn, —3. 6eVIUE—2. 3eVUTTHL?S
EFFELWY, F *%KCV(%%?UV?K»&V%FU) B ICE, SERIIE,

WOLE S LEFICLY, AW ORS#HEG8E (HOMO: Highest Occup
ied Molecular Orbital) #UBXOLUMOMMNAERELDHZILNTES,
[0273]

WZiE, 4, 7—V7x=Lr—1, 10—7=xF>rbaly BEH:BPhen) ., 2, 9—F
A (FTHELY—2—AN) —4, T—VTx=)b—1, 10—7xFrrrnlr (BF¥H: NBP
hen) . V¥/%%V/ [2, 3—a:2 , 3" —cl] 7=FY>r (BBH :HATNA) | 2,
4, 6—hFJA[3 — (VYUY —3—A)) ETx=—3—A)] —1, 3, 5— UTY
Y (E#H: TmPPPyTz) %, FILFETHEHEZLAEBEEWCANLZ ENTED, 7
B, NBPhen{ZBPhen LT, MWWH T AEBA (Tg) i, MEVECENRD,
[0274]

FOLBIL, BAMEAELETH L, FBNEIL., 1 EELITEEHEORNMELFTHZ LN T
TH, FBEIWEL L TE, FA, £6, FEA, &6, mEeA, B, BA, REQRLEOREEE
ST AWEEMEACD, Fio, BAME L LT, RN EERTIMEEHNDZ L L TE S,
[0275]

FEME L UTiR, EOMEL BB TADFMEL &7 Fy MMERRERRZTOND,
[0276]

WHMELE LT, BlziE, BELUBER, T T RUBEER, P T L UFER, T
TV UHER, AN LHER DR FF T 2 CBER, DN T T R, U
VX XYY CHER XYY UEER, Y DUFERER U IVUFEEK, TF b
VIHER, FUX LV UHERR ERET LN,

[0277]

BBl LTiE, BlziE, 4aH— Y 7Y =Bk, 1H— MY T —VERKR, £ 54—
B, EUITVUERK, ETVVER, ERREY VUEREET D EBERSE FRA Y VY
LEEIR) | BFWRSIEREET ST =AY UUBERERMN LT 5 AREREE (R U Y
T AGER) | &SR, B TEERERSENRRT LN,

[0278]

BT, OEME (KA MED 1A, 1 EELFEEROFBRLEY (KA MR, 7
A MIBE) AFELTHTH LW, 1EEZITEEEOR LAY & L CiE, ELREEM RS
OB BB O —FE TN ERWD Z LN TESL, o, 1 MELITEEEOFRLLE
e LT, "M A—=FHME, FEETADEFMEEZANTS LW,

[0279]

FOLBIL, BIZIE. BEARE L . BhESSE AT LT WA O Th D IEFLERE MBS X
OB FEEEM R, 25T 08FE LV, 20Xk 52 Lick v, BhEgsErns
HENWE (AR ~Drx g X —BHTHAEXTET (Exciplex—Triplet
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Energy Transfer) ZHVWERHLEIRISBLZILNTED, BIMWEOKR I
TR ORI AFOWRR L ERD LD RN E BT DESE A TR T 5 L 5 ekilAabdbid s
BRTHZ LT, mRXAF—BIRAL—RERD | IRIBHEH/DLIZENTEX D, ZOMHK
XD BT AL A0 EmEHE, KB, REMEZFRRFICEETE D,

[0280]

RERDOTERET, D7p< &b FDO—FA2ARKPFME PICFEEET 2o £ DO TERE & B A G D
TEHEMTHIENTES,

[028 1]

(EMEDIFEIE6)

AREMOFRETIT, FRROEMOMETHHALZOS NIV VAXITHWAZ LR TX D88
b (Bt H8E L H D) ICHOWTHBET 5,

[0282]

SR, DR EbA VD LEEHBETL I LT LY, BRI VT ABIT
AT 2 MR E LY, Flo, ZNHICIMAT, TAVI=UA VUL Ay FITAL R
RIp EMEENTNAZENFE LY, F, FUH, vary, F2, 8 =y o, Fie
ZUL, UNa=gh BEVTTY, TUHL, BUTUL RXFTVL NTZUL FUALH
VIART L, IRV UL, 2L M bBIEN R, ERIEEERENR S ENLTOTE L0,
[0283]

Flo, @RBMIEL. ANy 2 Y 7k AR FERHEEE (MOCVD :Metal O
rganic Chemical Vapor Deposition) EREAEFIFEKE
(CVD:Chemical Vapor Deposition) ik Tk KETEHERE (A
LD:Atomic Layer Deposition) BERFICEVERTAZLETES,
[0284]
<FEebAEIE O S >

BB ORESEE L LT, P7EALZ77 A2 (completely amorphous
#&¢) . CAAC (c—axis—aligned crystalline) . nc (nan

5

ocrystalline),  CAC (cloud—aligned composite) . H
figh (single crystal) ., BXOSHER (polycrystal) SEnErFohn
Do

[0285]

7k, BEE IR ORE SAEIT. XBEH (XRD:X—Ray Diffraction)
AT MNERGCHMET 22208 T& 5, HlziE, GIXD (Grazing—Inciden
ce XRD) HETHOLNDXRDANY MERWNTCHMTHZ EMNTES, ¥, GIXD
X, EEEESIZISeemann—BohlinEsEbng,

[0286]

B 2L, BHET T AERTIE, XRDALZ MO E—7 ORRBIFEELARMNHTHSH, —H T,
S E AT S 1 GZOFETIE, XRDARY MLOE—7 OIRBELRIER/HTHS, XRD
AT WD E—7 DIRDBERIERHTH D 2 Lid, B E 73BT ORER OfFEE R LT
W5, BIETHE, XRDANY MLOE =7 ORTEAMBH TR E, BEEITERIIIESE
RRETHD LITE X720,
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[0287]

F o, BEEIZER O SIS, BEGREYE (NBED: Nano Beam Ele
ctron Diffraction) IZIXoTEEINDEI X —1 (WIE REIHT X —
YEBHWND) ICTRMET A Z &M TE 5, HlAIE, ARSI AEMRDOEPTNF—2 Tk, H~a—n
TR, GETT7 A%, ERERETHDL Z EAMRTED, T, REMKELEZTIGZOFED
B/ 8F — Tk, ~"a—TEFRd, ARy MROASZ—URBIEIRD, 20O, EREFEL
721 GZORBL, fifdkETh e FRERETLZ2W, PHMKETHY | IEAERETH D &
FEam T HZ LIxTERVWEHESND,

[0288]
< <EBfb IR OS> >

B, B rERT, BEICER LGS, EREBERAINEERIGENRD D, BlZE,
Bt 8T, HASSEBBFER L | ENLS OIERAESBR  FEIR L I 6D, I
WSS sk r LCiE, FlziE, EROCAAC—0S, BLEUnc—0SHH5H, iz,
FEHFE AR ER L BRI, RS b a R BEIESE B8R (a—1 1 ke O
S:amorphous—like oxide semiconductor) . FELERLY
B R NEENRD,

[0289]

2T, FIBOCAAC—-0S, nc—0S, BXWa—11ike OSOFEMIIONT, P
1T 9.

[0290]

[CAAC—038]

CAAC—0OSIE, HEORMMEREA L, UG OR SHEEBIT ¢ #h23 K E o Hricklm LT
WO EERTH D, 2B, HEOHFMEE, CAAC—OSEDEIH, CAAC—0S
BED PR E OIERR T, FIITCAAC—OSHEORHBOERFT N THD, £io, FEdLEK ST,
JRABSNC A A AT 28R TH D, s, BRI ZH PRSI E A7 d b REdbsEik &3, B
FESNOHI >R THLH D, S5, CAAC—O0SIE, a— b EF NI THEEL O fE
DNERET LA G L, UREBRIIEAEZET LRGN H DS, k. EAH LT BEOKSER)N
WG T HFEBUC I T, A TFESI ORI - 72581k & . B OFFELSI DR - 7= 58Ik & . DR T 7B S
DEENREILL TCOLEFTEET, 2F0, CAAC—0SE, cEifdM L, a— bHEGFMAICITH
SRBRR A LW R WE L REIRTH B
[0291]

B, EEEEOBBEROFNEIT, 1 o RITEEOBUN SRS GREES 1 0 nmARdH
Th DHHtdh) TR SIS, FMEmERD 1 DOWUN RS TR STV D 5EE, ik miERO
RRBE1 O nmARli & 2%, o, MREESZHEOWNRHER TR S LTV A5G, Uikt
MEEE DO RE ST, Bt nmBELRLBERH D,

[0292]

Fro, In—M—Znl®h GeEMIE, TAI=0 5 HUTA Ay )DL AR FXH
VIR ENLRBIEN M, ERIIEERE) I2BWT, CAAC—0SiE, A1V UA (In) . B
LUOMELZAETLE (LITF, I1n) &, t#M, Wis) (Zn) . BIUOMELZETLE (LT,
M, Zn) B LB L, BROMEEESE (BREEE VD) 2HET MRS L, 72k,

H
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AP AETEEMIT, AV %@ﬁ%f%é LT, (M, Zn) BIJIZA PO LBEEN
HDGEND 5, Fio, 1 nBIIEGEHEMPBPEENLEAERH L, BB, I nBIlIZanBEENRD
LBEbb s, HikERaEET. WJZ_i EOfEEETEM (Transmission Elect
ron Microscope) BIZBHNT, &1L THBZEIND,

[0293]

CAAC—OSEICR L, Bz, XRDEEL AW THEEET21To>&, 0720 AXxy %
AWnZzOut—of—plane XRDHETHE, clifidmsz RIE—272320=31° F7iT
FORBITHRTEN D, 7B, cHifilmZ " vE—27OfE (260 Off) i, CAAC—0S %
T D4 RITROME, M IV EETAIHRARH S,

[0294]

Fo, HlziE, CAAC—OSEOEFREFT Z — BT, HHEOBER (AR N 8l
WENb, B, HHAR Y NEFIOARy M T, BB E2HR L AHETROARY b (FA
L7 hARy hEebinvd) ZRFHLE LT, RAHoMmEICBIl S S,

[0295]

FREEEE O SRR A B LT A YR N O B NX, SRR IEAR L
T B, BALKSIZIENRAE S IZR ST, #Eﬁﬁﬁ/f%é%/\iﬂ%éo Fo, EREEAICBWT,
A, CARREOKTESEET 2560355, 2B, CAAC—0SIZBWT, EAIHEIC
BWTH, HRERESRR (LA R\ Z ) —) RRERTLZ LTy, BIh, K TES

FBARZE T, FERPLAOEEPIE SN THhD Z Wb, 24k, CAAC—0SH, a
— b @A IRV TR - OESIRHE TR &, @BFEFRERT S 2 CR-MOMAE
BERZEALTHZ 728l ko T, BEAEHTRTHIENTELLDEBZZ LN,

[0296]

2B, WSRO S ARSI, WAL H (polycecrystal) &
FEIZN D, fEERRIIUE, FREE R0 ERD, Sy UTHRHEIN N T VA ZOLT VEROKT,
BRNEBEE O TR E 25 & 2T aREtEn v, Lo T WHERERRANHER SN2 C
AAC—0OSIE, N7y YVRZOYEEBITAE LGRS LA T Dm0t o—>Th s,
B, CAAC—OSEMNTHITIE, ZnZ2 AT DM E LV, FlZIE. T n—7Zn{bd,
BLOTIn—Ga—ZnBt®WiT, I nBb® L0 BB AORELZIEI CTEH7-0MHETH S,
[0297]

CAAC—0SIE, fEftENnm <, HRERR SR ROHER S WM B8R TH D, k- T,
CAAC—OSIE, M CERTIETBHEMRTAEZ VIS VWE WL D, F, B
PEIR ORI A OEA, REOER R EIZ L > TERTT 256855720, CAAC—O0
SIEHAMS R L OKRM (BBEXERE) OV rERE 025, ->T, CAAC—0
SEGT LWL ERIT, MEOMHEERRZRET D, £07H, CAAC—OSEHT HEb
WATEIER . BTN E W, £, CAAC—0SiE, METRICBT 25 WEE (Frigd—
TANRTY 2y N TR LTHERETHDL, E>T, OSFIF UV VRAFIZCAAC—OSEHWD &,
BUETROHBAELIRTHZ ENREL 25,

[0298]

[nc—08S]

nec—0SiE, b WxiE, 1omPlE1 O nmPl FOEE., Hic1l nmllE3 nmlh
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%ﬁ>’%mfﬁ%%ﬂ’ﬁ%é%ﬁ?éowéﬁék\nc—osm\%m@%%%ﬁﬁéo
fcﬁi) WEBWUN RSO RE X, FZE. I1omPE1Onml T, Bl nm E3nmllF
ThbHZ N, HBEhefidE T /i bund, £, ne—0SiE, s )/ #EEET
flan SO HRBMED R o, ZOlH | BERETRAMER R LR, E->T, nc—0SiL,
S HEICE->TE, a—1 i ke OSFERITIELEREEIEL KPS ONBEENH D,
Bz, nc—OSEIZx L, XRDEBEZHWTHEEMITZITH>E. 0./20 AXxxrZ2H0E
Out—of—plane XRDHUETIE FEMErIv—rhmbianzy., £, nc—
OSJREIZH L, /I RENWTn—78% Bz2iE5 0 nmbll) OFBFBREHAVDEFR
@%(%@ﬁ%ﬁ%ﬁ@%k%woo)%ﬁok NP =D XD TR A F = L
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