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(57) Abstract: The present invention provides a light-emitting device. The light-emitting device has an intermediate layer,
a first light-emitting unit, and a second light-emitting unit. The intermediate layer comprises a region sandwiched between
the first light-emitting unit and the second light-emitting unit, and the intermediate layer has a function of supplying elec-
trons to one of the first light-emitting unit and the second light-emitting unit, and supplying holes to the other. The first
light-emitting unit comprises a first light-emitting layer, and the first light-emitting layer includes a first light-emitting
material. The second light-emitting unit comprises a second light-emitting layer, and the second light-emitting layer in-
cludes a second light-emitting material. The second light-emitting layer has a first distance from the first light-emitting
layer, and the first distance is 5 to 65 nm inclusive.
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[0116]

[FE ]

FHE11 3 ald, BEMEEGRRETCHD, FlE, K2 ITRTRERET AL RTBWT, FiE

113 alZEFA@EE1 1 2a RICEHZRBFECEI VBRSNS,

[0117]

AFHO—REREDOFNT A AL, FIeEtE LT, B0 F#behEFT 5., HiEFtto

BRALEWIL. TR ERT D, BREICIE, MO EBE MR T 20 0RKE— 7 Kk

., 780 nmEVRECIOOnmlAFTHD,

[0118]

FIHEOFEBLEY L LT, FlziE, FEHOMRE LIS RT A#EREREHW BN TE 5, £
FHMEOERLEH E LT, BRI 2 E I AT HESEEGE L2 TED,

[0119]

L1 1 3 ald, 1FELITEEFEORAMBEFETHZ LN TE S,

[0120]

IR 1 1 3 ald, B (KR MR 1A T, 1 EEITEEREOFELEY (KA M

Bh 7YVA MBS 28 LT TH LW, 1TEEZIIEEEOF#LEY & L CTix, REmDOE

RETRLBTT 2 IE LI A B OV TIE M B O — HE I AFE AL 2 N TE D, F,

1 FEEITEEREOERLAEMm L LT, A AN —FWEE HOCTE X,

[0121]

HHE113allHNAZENTEDRNKMEE LT, FRCREITERLS, —FHEE = L F—%

ARSI D FE YN 2 DHIA B, F I E = HERE = R L ¥ — Z RIS LR ORI E %

DRI EHND Z LR TED,

[0122]

—EHIERE T R X— 2RI E X DFI MR Ui, 82T 208 (B0 ED B335

. B2, ELrBER, T NI RVFER, N T o= L UBEER, T L UBER, S

WX = VEEER, U T AT 2 VBEIR, VR T T UBEIR, OV xR XYY UH

Bk, XU UBEER, U YUVEER EY I VCUHEER, TeTr PLrdBER o F

LV UBEIR ENFET SN D,

[0123]

SEIEFME T AL X - R RIICE X DFI MR E L, IR, SRR AME (B ED

REEA LB O 2 m T BIEM L EE®R Y. (Thermally activated del
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ayed fluorescence : TADF) MERFETFLNLD,

[0124]

BBl LTid, BlziE, 4aH— MU 7Y — VB, 1TH— R TV —EKR, A IF4)—LE
B, BUI VB, ETVVERK, EREEY U UEREET 2 ABEREE Frcr U YT A
BEIR) R, BIYWSIEAEETH 7 =AY VUBEERARN T LT OAEKERER Brcr VY
U LEER) 0. ASSEE. TGRSR ET LN,

[0125]

Elo, BRREPFO—REEROIINT A AL, BRI EFET DHIM BN O TR B2 H L T\ T
bR, AT O—RBREORNT A AL, BIZIE, ERINSEE T HHMMBHIIN X T, AT
R, B, AR E) ZRETLEIMEZEL THTH LW,

[0126]

FENE1 1 3 allHWDHEBMEES (KA MMEL 72 MRS & LTE Mo 3L
F—Fy vy FTLORERZINF—F Y v T 2T 2WEL, b L ATEEFRR L THWD
ZEWTED,

[0127]

FIERE 1 1 3 a lCHWAREAMEIRE MBI TH L 56, MR L HAE DY THW L ERILE
e LTit, —HEBEREO R F—UEM AR X < ZHEHEARMEKREO = 2L F —HEAL03/ ] S
WEB LA AR WD ONREHE LU,

[0128]

— R ERR O BARG & BT D5 FEOUMEE (BOBMEL BREATED L DAFE LWEARDE L WD
BLRG LUTFICABILE Y O BARE 27,

[0129]

MBI FNMEL THDGE ., FEIMEL L MAGOETHWS Z BN TE 588G W & LTI,
Ty hTRUHEER, TR RCBEER, 7oy FLUBER, ELUBER, 7 U B UiEER,
URY (g, pl 7V RVHEREOHSZEEERLEYBPET LN,

[0130]

HNM B A G DETHOW L EEEY (RA ME) OBEFE L TE, 9—7=2=1—3—
[(4— (1 0—7x2=Vr—9—=T 2 ) Zx=A] —9H—IANRY—L (EFH: PCzP
A) .3, 6—V7x2=1—9— [4— (10—Txz=—9—T2  JJ) ZJxz=)L] —9H—
IR =) (BFF: DPCzPA) . PCPN, 9, 10—V 7x=AT ok (B D
PAnth) . N, N—V7xz=1—9— [4— (10— =x=L—9—T > UL) 7x=/]

—9H—INNRNS = —=3—=TI» BEH:CzA1PA) , 4— (1 0—Tx=L—9—T > |
Uiy MU Z7x=173r (BH :DPhPA) ., 4— (9H—HL AV —L—9—A)) —4°

— (10—7x=V—9—FT2r I "N Tx=ATI (BH:YGAPA) . N, 9—7
z=2b—N—[4— (10—Tx2=1—9—7T2 IN) Zxz=] —9H—HIL Y —)L—3 —
7y B PCAPA) N, 9—V7x=L—N— {4— [4— (10—T=x=2=)L—9—7
YRUN) Txe=] Tzl —9H—IANY =L =3 -T2 (K PCAPBA) . N
— (9, 10—V7xz=1—2—FTr L) =N, 9—V 7 2=L—9H—FIA XYV —)L— 3 —
7y (BF: 2PCAPA) , 6, 12—V AKXy —5, 11 —Y7==A7YEr N, N,
N, N, NN, N, N ", N —FrETz=AI_Y [g, pl 27Uk
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-2, 7, 10, 15—5 773 BH:DBC1) ., CzPA, 7— [4— (10—Tx=
N—9 =T W) Jx=] —TH—URY [c, gl A — BEFH: c gDBC 2
PA) ., 6—[3— (9, 10=-V7=x2=1—2=Tr JN) Jx=] =X [b] 57k
(1, 2—d] 79> (BH: 2mBnfPPA) ., 9—7=x=1—10— {4— (9—7=x=)L
—9H—-TAF L —9—AJ)) —ETxz=—4" —A N} —F o Ik (¥ :FLPP
A) .9, 10—FR (3, 5—V7x=N7x=) ooy BHB:DPPA) . 9, 1
0—Y (2—FT7FN) Toboky BH DNA) . 2—ter t—7F1—9, 10—
(2—=F7Fn) Tooty BH: t—BuDNA) . 9, 9° —7 U (EFH: BA
NT) . 9, 90 — (RARFAXr—3, 3" —VAN) VT7xF Ly (BEH:DPNS) . 9,
9" — (RAFANr—4, 4> —VAN) VZxFr by BH:DPNS2) . 1, 3, 5—
FY (1—=¥lL=n) X8y (#H: TPB3) . 5, 12—V 7=x=17 o7&y, 5, 12
— bR (BT o= —2—AL) T IRV BRERFETOND,

[0131]

MBI BB Th 256, FOME S AT e THO LA LG & LTk, BB
SHEEpE T R LF — (EERRE LS ZHEBERE L O R LX) L0 b ZHERET R LF
—DREWVHBLEY A BT T I,

[0132]

AR Z FER S B X EEOEMILEY B2, 1 OFA MEL RKOE 2 DR A M
(E7ITT VA MR %) 2R EL LA GO THW LA, 2D DEROFE#RLEY
M BE (RRICAEBEBEENR) SIEAL THWD Z & aFE Ly,

[0133]

CORIIRERET D EICED, BHESEENDREAEMB DO IN X -BH THHEXTET
(Exciplex—Triplet Energy Transfer) ZHOWERELELZEL
KHFEDHZELEIWTED, B, EHROGBIEVOMAGDE & LTI, BESsEESZR LTV
ONREFE L, FEAEZITRY LT Mbad (ELEEEMED) &, ETE2Z TR LT EEY
(B THEMM R EAMAGDE D Z MR E LV, 7235, EFLEEMEA B OVE T st
MB D BARBIZ DN TR, AERORETRIMBEAND Z LN TED, ZOMKICED . ok
TR AD R, REE, REMEFRRHICEATE S,

[0134]

FIM BB BB TH DG EITHIM B LA G OETHWS Z BN TE 52 88(LEW & LTI,
FBREET 2 ALY, AN —ViFER, DR FF T o VRRER, RV T T UK
TERLT N I = ARDOEREEE, XV V7= FEE, U T Y BEE, N IS
Ve VBBER, XY UBEE, O YR XY UBER, VY I DUBER YTV
VHEEE, BV DU, v VVBER Tty e UBRERERRTOND,
[0135]

B, ERo>H, EAREREOSWEBLEY THLHEERT I ALEY C5ERT I U BkE
BT BB . AR —VFHER, RV F LT o VBEER (T4 T 2 UFBEE) | U
VTG VR (7T UEER) OB LT, ERRICR L EALES AR O BRG] & F T
LONEF LD,

[0136]
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BVEEEOR VALY TH D, BTN =2 L ROEBERO LA & LTk, FY A
(8=F /U /FhF) TAI=Ah (111) (WEH:Alq), IR (4—RAFNL—8—F/
Yys7h) TAI=gA (111) (BH:Almas) . EA (10—E FRFIR0Y [h]
F/UFP) NUUTA (11) (BH:BeBqz) . EX (2—AFL—8—%/U /T })
(4—7xz=nT7x/)F5R) FAIzys (111) (BH:BAlq) . B2 (8—%/VU /7
) #gn (1 1) (BH:Znaq) 28, ¥V UBRELTICY XU UBKREET 48R
WERETF o5,

[0137]

o, BR [2— (2—N_NUVFFYVYNL) T2/ T ] WY (1 1) WH:ZnPBO) |
A [2— (2—RYFTYVYUN) 7=/ T ] #igh (11) (BF:ZnBTZ) REDLH
=R FT Y ARENA 2T HREERREBHNWD Z R TE S,

[0138]
BAREEOBOVEBLEY THDH, XS OT Y LHER, Y T AEER, N A3
B VERER, R A L VFBER, X XU UFER, O YR XYY CEER,
TxFr bl rFEEOBEEFELTE, 2— (44— T7x2=Y) —5— (4—ter t—7
FNT =) —1, 3, 4—FFVPTPT7YV—L BH:PBD) . 1, 3—t& [5— (p—t
er t—7FNTx=) —1, 3, A—FFYHITYV—L—2—AN] B B OXD
—7) ., 9—[4— (6—Tx=/l—1, 3, 4—FFYTT/—N—2—4A)) Txz=/L] —9
H—GnAR"Y— (BFHF:CO11) , 3— (44—t 7=x2=U)) —4—T=z2=)l—5— (44—t
ert—7FNT7x=) —1, 2, 4—FUTV— (BEH: TAZ) . 3— (4—ter t—
TFNTz=)) —4— (A—x2F LT x=)b) —5— (4A—ET==JJ) —1, 2, 4—FV
TS =N MW p—EtTAZ) ., 2, 27, 277 — (1, 3, 5= UAN) R
A (1—7xz=L—1H- R AIFS =) BH: TPBI1) ., 2— [3— (VY FF
Taxr—4d—AN) Tx=)] —1—Txz=—1H-—- RV AIFY— (BFH: mDBTB I
m—11) ., 4, 4> —ERA (5—AFNAR_YFFH ) —L—2—AN) ZAFA (BEFH: B
zOs, XNY7xFr by (BFH:Bphen) . XYVFxa7aAr (KB BCP) . 2,
99—t R (F7HLY—2—AN) —4, T—V7=x=—1, 10—Tx=F bl (BEH:
NBphen) ., 2—[3— (R IFFTxr—4—A)) Tx=)L] OV [, h] ¥

JXEHY L BFR: 2mDBTPDBg—11) , 2— [3° — (ORI FATxr—4—4)
B e=—3—AN] Y [f, h] F¥/F%F%V 2 (BE#H: 2mDBTBPDBq—11) |
2— [3" — (9H— IRV =L —9—A)) BT xz2=/L—3—AN] VX2 [, h] ¥/

*HUy (K : 2mCzBPDBq) . 2— [4— (3, 6 U7 x=1—9H— BNV —L
—9—AN) T==A] Uy [, h] ¥/ %YYL (W 2C2zPDBa—111) . 7
— [3= (DY TAT=r—d—AN) T==A] PRV [, h] F/ %90 (6
TmDBTPDBq—11) ., RU6— [3— (VY FFTxr—4—AL) Tx=L] DX
vV [, hl] ¥/%% YL K% : 6mDBTPDBq—11) RENETFLNS,

[0139]
BIRFEEOBNERILAEN THD, VTV VBERERT DEBARILED. N T VUEREET
HEERLAM, ©Y VIR AT S AL A MO AEEI L LTIx, 4, 6—E% [3— (7
2Ty Ly —9—AN) Tx=A] EYIVY BH: 4, 6mPnP2Pm) . 4, 6—EX
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[3— 4=V Y Far=) 7J==1] FUIY BH: 4, 6mDBTP2Pm—11) .
4, 6—EA [3— (9H—IAAY—L—9—A)) Tx=)L] YIT (BEH: 4, 6mC
zP2Pm) . 2— {4— [3— (N—Tx2=L—9H—-HI ANV —)L—3—A)) —9H—H/
NS —=—9—AN] Jx=)V}) —4, 6—V7x=)L—1, 3, 5— U7V (BEH: PCC
zPTzn) ., 9— [3— (4, 6—Y7x=—1, 3, 5—FUTVr—2—A/) 7x=/]
-9’ —Tx=A—2, 37 —E—9H—IAARY—)L (BH mPCCzPTzn—02) . 3,
5—EX [3=— (9H—INAWAY—=L—=9—A)L) Tx=)L] YT (BH:35DCzPP
y) .1, 3, 5—FV [3— (3—FUIL) Jx=L] RPy (BH: TmPyPB) ¥
MWETHND,

[0140]

BTREEOBWEB LG E LTiX, AU (2, 5—-EUYIAL) (EH: PPy) . AU
[ (9, 9—U~FNLINFLY—2, T—VAN) —co— (BEVYT—3, 5—TAN) ]

#H: PE—Py) . AU [ (9, 9=—VAIs/FLTIALFLLY—2, T—VA)L) —co— (2,
2" —vvUYr—6, 6° —VAN) ] (BH:PF—BPy) OL>hmnbedaE A5
ZEHTED,

[0141]

TADF#ME &I, —HHEBERELZ DT NRET R LF—IC L > T —HEREREBILT v 7T a2
A=k (GFHEFZZFE) BATHE T, —EHEFNERIED D 0L (#08) 2RI ETHMBOZ &
Thb, Fio, BIEMGBEIOMSERRGON L5 E LTI, ZEHEEEREN & —HHE ik
WEALDOT RN HF—EN0 e VULEO., 2e VUTF, H#ELT0e VEEO. 1 e VUTFTHLZ
EMFET D, £, TADFEFMEHTRIT 2BERON &1L, @EO®EIEE FED AT ML A EF
LRmwo, EMRELIRWEEEZWS, £OHEMmE, 10 BULE HFELEX1 0 °HULET
b,

[0142]

TADFMEIE LT, BIZIE, 77— L rRoZ0ORBER, a7 80 S07 7 Y U rFgR,

THVUERET NS, Fle, v /R A Mg) |, High (Zn) L ARITA (Cd) . A
A (Sn) . A& (Pt) . AYUL (In) ., bLERTVUL (Pdd) F2aleeRBof
LT 4V rmEFEFOND, GREAERLT7 4V LTE, FlxiE, Ve b r 4y —7y
{EAXEER (BEFF: SnF2 (Proto 1X)) ., AYVALT 14U r—"7 b AREEE (B
:SnF, Meso I1X)) ., ~vhARLT7 40 —7 b2 (IEH: SnF. (He
mato IX)) ., z2adadlr7ZeUr7 b7 AFLEZATIL—T LA XEEE (BEFF: Sn F
s (Copro 111—4Me) ) AT EZTFLRLT 4V —7 vfbAREEE (WP Sn
Fy; (OEP) ) . =FARLVT 4 V=T HMERAXGER (IEH: SnF, (Etio 1)) . A
7 AT FNRNT 4 ) =R edEl B Pt C10EP) FEXREToN5,

[0143]

FoMich, 2— (BE7x=l—4—AJ) —4, 6—FERA (12—Txz=)bfrFnr [2, 3—
al] IR —L—11—41) —1, 3, 5—hIT7V (BH:PIC—TRZ) . PCCz

PTzn, 2— [4— (10H—7=/%¥2P—10—AN) V=] —4, 6—7 =)L
—1, 3, 5—hUTYr BH:PXZ—TRZ) . 3—[4— (5—7x=L—5, 10—¥
tE R fYr—10—AL) Jx=b] —4, 65—V 7x=b—1, 2, 44— YTV —
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(¥ PPZ—3TPT) ., 3— (9, 9—VAFNL—9H-—T 7Y —10—4/) —9H
—FYoFr—9—Fr BH: ACRXTN) , B2 [4— (9, 9—UAFL—9, 10—
trkarszyvy) Zx=/] AAFRy (B DMAC—DPS) . 10—7x==/L—10H,
10" H—A¥nma [T27VUvr—9, 9" —F7rr7ky] —10° —4> (BH: ACRSA) .
HO o EARFREREGTERERLD © B ANRERGTFEREA T HEFARMEWE WD Z &5
TED, 0B, © BTHREREERSE » BT ARERFEREDEERG LEWEIL, =
BrWENERAEEERD R —Me ¢ EFARMER ST EROT 72 72— 2D |
ETARNER AR & Z HIEREIRED = R L X =W/ N S R D72, R E L,

[0144]

2%, TADFMEAERAWLGE, MOFELEY EHAGOE THWSZ L TES, FFIC
WUT2AR A MR, IEALEEMARL, EFRAMAR A G YD 2 LR TE D,

[0145]

Fio, EROMBHEL, KO THERE S T B EEAGDEDL Z LICKVFIE 1 1 3 a DFAIC
AW ZEeNTEL, e, BB, AFMOFE FEEESBMAESCHBER L) 2EERWD
ZEWTED,

[0146]

(B T s g ]

EBYREE114ald, ETEABL1IS5alli»T, ER1020LEASNZETERELE 1
13 alltdsBTHD, 2B, EFHEEL 1 4 ald, BFsMMBI2EacETchHs, &
BkE 1 1 4 allHOWAETEEEMENZ, 1X10 %cm?2/ VsULEOBTBHELET LY
ENFELW, B, FALIY BEFOBEEOSVWE THE, CholSobobHns Z
EMTED, FIZE, K2IRTREET NS ACBWNC, ErHEE1 14a3%tE113ak
NS 77 A=Y (I
[0147]

BB E LR, 7 U EREAT DERBIER, XU X U U BEREAT DERBEER,
F XY VEEGET A EBENE, FT Y VB EET AR ELE DM, XTI
BEAR, NUT YRR, A Y Y VHEER, XYY - VBER, T FER, T
=Frha U rEER, XY VENTEET AR U UEEIR, XX U UBER, ¥ &
T U URREE, U Fx Y UEBEER, Y DVRER, BV VVEER, EUIVUE
B, FOMBEEFEERGTERCEDEET » BT NEERETERILEYE OB T REMNDO &N
MEVERWDZ LR TED,

[0148]

BEEME RO B p & Uik, ERICR LEMEIE WD Z R TE S,

[0149]

[FBTrHEARE]

BFEAEL15 ald, EFEAMOSVWELGDRETH S, K, M2 ITRTHET A A
WZBWTC, EFHEAB1 15 allBIHEE1 14 a HICEEZFRCLVERINS,

[0150]

BEAELI 1S allid, 7ok F oL (LiF) . 7kt va (CsF) | 7okl
DA (CaFz) . UFULBY (LiOy) FOX527 A&, 7Ai) HEER. £
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FENLOMEMERACDZ LR TES, £, 7ufbmi vy A (Ex Fy) OX) e Ee
BALEMER NS Z LN TESL, Flo, EBEFEAELI1S5allzL 7 FIA4 FEHWTH LW, =
L7 RS54 RELTIE, BIAIE, IATTAETII =0 AOIRATRIVICE 2 miEErimnL -
WESENETOND, B, FRLEBEBTHEE1 14 a 20T sWEEHWL L TE D,
[0151]

Fio, BTEAEL 15 all, B8t K —MpE (BEritGmsaeh) 2 a8 am
BERWTH XV, 20X ) REEGHEHNEL, ETHGEICE > TEBLEMICE T HRET LD

B HEAMELOEFREEICER TS, ZO5E, A8EEHmE L TE, BELEBETOmREE
BN THDLZ ENFELL, BFMIE, FIAIEERLABTREEL 14 allfVW5ET
AR (B REERCERZ T ERILAWE) 2RV Z R TE5, B E LTx, A5
fbEamioxt LE T GMEEA R THE CTHIUT L., BEMICIE. 7ABVERT A0 THER
RH TSRV E L, VFUL, BYVUL TRV T L ANV TL TILETL AT
VBT LENET NS, £, TN UESRBBHLT DY THERB BT ELL, VT
U LB, U Ak, NY U ABRICEREIT NS, . Bk IRV AD LD
VA AEIEER DI B TED, Fl2, ThI7FT 7Ly (BB TTF) Z0FEE
MERWHZ LHLTED,

[0152]
B, REROFREX., RKPMECRIMOIEROEL BEHMAGLELZ ENTE S,
[0153]

(EfEDOTEHE 2)

AEROIFRECIL. AFHO—BEEORICEB ORERICHOWT, M3BLIO 45250 LN 5L
95,

[0154]

X 3 1XAFHAO —EBEROFLIEE OMKRAFAT M TH S, M3 AIFAFHO —RBRROF LR
OEEKTHY, K3 BiX, M3AIRTUERX 1 —-Y 1 BIOUKHRX 2 —Y 228053k
EE ORI THh 5,

[0155]

B 4 1 XAFHAO —EBEROFRLIEE OMKRAFHAT M TH S, M4 AIFAFEHO —BRROF LR
OLEEKTHY ., M4 BiX, K4 ACTTURHIRA—A™ CBT 2B NEEOHEHMN TH L,
[0156]

<FEREEE OS] 1 >

M3 AJBER 3 CITATRHLERERIL, Ml iE, MAEEBICHWD Z &R T 5, BOEEL, A b
Aiiy&ay\FyfiiyVaV\?JTwi:yVa/®w?ﬂf%oT%imo
[0157]

B 3 BICRT 5 E®IE, ERK490a, EH490Db, HEE406, HEBE416, @ﬁ?4
05. AFELT A 2450 (BB10EHR4A401, ELE402, XOE20DE M40 3) |
@%%%407%%?60ﬁ%EL?ﬂ4x450i\%%$¥\ﬁ%EL$¥\%t7A41ﬁ
ELWnWHZ b T&ESH, ELEA0 2%, BEIC, Mo AbamE LT, EfoERE1
T EREREEE AT D LB E LY,

[0158]
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FHELT A A45001%, ER490a b0E10EHRLI401E, F1OEHL401 EOELB
402+, ELE402 LOE20EMA03LEHT5H, E490a, #E5E4A407,. LUK
W490bick-»T, AEELT A 245 01FFESRTNS,

[0159]

B1OEMA401, BEE406, BEB4160WEIIHEE4 05 TEDNTWS, HEE4
061X5F1DEMA 01 LEICHERL., BEE416IXFE20EML 0 3 LEXHIITERT D,
F1OBWA01ENLTHRBEA 05BN EERE4 061, MBERE LCHIEL., H1
DEMA 0 1 EBLRMNEERT S, AEELTNA 245 00EME BRI T D MBERE
BT 5HE, BBOBPICERNT2EERTAMHEITEL70, FELV, HEEB4061F, F10
B4 01 BICRITONTHWTH LW, o, #E4 05 FEIC, FE20EM4 03 LEBXMNIC
Pt T D MBER A B LT TH v,

[0160]

A 90 aRUHENRL90DbIZIX, ZREN, HTA, A, BI7Iv7, 37747, G
Je7e EEH WD LN TED, HMRA490 aLUHEMRL 90 bIZAEEMEETHMEEZHNCS &,
FTREBOEEEEDHZ LR TE D,

[0161]

FEIEE OFOEEICIT, Y HLAFRE RO SOOI H LS, I oS EZIHT 58
BIIEREE, EhAEAE LIS KT 28KMEDE, R > BoFRAE T 5 v— R a— Mg,
BRI ESEAEE L TH L,

[016 2]

Mk 4 0 5 ICHWD Z L OTE DB LCid, B, 727 VAR, =R Vg Y
ORINE, BtV a v, BbEn ) 2, 2V ar, Ehi)ar, BE7AaI=r A
72 & OBERSEGM B RR T 6D,

[016 3]

FAERE 40 78 LT, SAMRE RSO LIS R, BSOS A, B LA A
BERIEE A2 & OB B LIS R A AW D Z N TE D, ThOESER L L TR M,
T UNEE, YU a—UEE. T = BiE. RY A X REIIRE. 4 X FEIIE. PVC (KU B
=nras4FR) BE. PVB (RUE=AT7FIN) #F, EVA (=F L bv=17&7—})
BIESNZH T ON5, Flo, R X VRS OFEEMEOCH RS E LV, 2, ZRIBEG RO
BHIEZ VTS L, Elo, #E Y — MEEAWTS L,

[0164]

M3 CILARTHLEBIT, NV T7E490c, BEFE406, HEE416., HE405. AH
ELFNAA450, #EEBA407, NUTE423, KOKEKA490bEHT S,
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V- EEN L,

[0309]

EBOBEIFENILL. 8, HEMRHKIZO0 LEME L, KHEHRL X OSBRI HWEER (A

g) Handbook of Optical Constants of Solids V

olume 1 355—356N—VZiHENTWAIHEEHHWE,

[0310]

FIM B DI AT P, BtgR s U GRS R F (SR—NITR M7= o4b8) |

Y E LTEARKLED (HfbFTEAMNSCUO03 3B) | A/$Ax74w&wabf

UV U360 (ZmFREVFATT 47 A 0727407 —=L1LTSCF—-508—

42 L (7 ~Jeitid) 2RV CHlE L,

[0311]

RASEDFEIEART MV ORPEITIE, ARER EIZZ2mDBTBPDBg—11, PCBBiF,

EO, A {4, 6 =—UAFNL—2—[3— (3, 5—VAFNLTx=)l) —2—_0Y [g] F

JEFV Y=L —kN] 7z=L—xC} (2, 2, 6, 6 =T IFTAFNL—3, 5—~THLIF

FThr=xk20, O ) AVvyAL (1T11) (BFF: [Ir (dmdpbq) 2 (dpm) ]) %,

EENO. 7:0. 3:0. 1., BEZ50nmilARd &) ICHEEEREEE AN HEEIC L VK

BE LA L7z,

[0312]

FIRICHWERIE A P g, K2 91I0rd, K2 9\, #MihidkE (B : nm) &5

L. fitihid—mF—_—2OHRAERE (EERA : a. u.) 257,
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[0313]
FEICALEITTE I D Pl & ARE LT,
[0314]

FENBTFUCER, Bl FARMER, FHAHRITI1I00%ERELE, T2bb, dECLvELN
TR TN (T o= T ARGE) 1. EEEORENIRENDS T =7 VECERGE L TR
L 7B D Y Lah=e & 7=,

[0315]

R TIX. B E R DB L IRVMEDOIRIEE A L, AMBE TR (T o= T URE) B
RRIC S, EfLE@ERE, B, FRANER, REROBEL R,

[0316]

BARR O YEFEERED A AHE L 72 BT 31 A, PRIBORE L RHT-,

[0317]

GREFD

FHRERERART, REBLOK2 7177, ARHAO—EBHEOFILT A 2%, BEEED 1235 nm
UE65nmUFTHLIGAEIC, BB THBBH3ORIET NAR2 1 X0 ENIHET, HEHH

L7,
[0318]
[F 7]
TIZ12[TFNNARIB|TNAR14[ T ALR15|TINAR16
{R£EE 105 106 nm 106 nm 105 nm 105 nm 105 nm
R 102 31 nm 31 nm 31 nm 31 nm 31 nm
B D34 84 nm 79 nm 74 nm 69 nm 64 nm
6Bk D1 10 nm 20 nm 30 nm 40 nm 50 nm
Z6Et D33 79 nm 74 nm 69 nm 64 nm 80 nm
FBAR EL1 793 nm 794 nm 794 nm 795 nm 795 nm
SEREFRNER 1.38 1.35 1.3 1.24 1.17
[0319]
TIAZIT[FIRA 18| TN R19|F/RLR20]| T/AL R 21
R:EE 105 102 nm 104 nm 104 nm 101 nm 113 nm
Eim 102 32 nm 32 nm 32 nm 32 nm 25 nm
B D34 58 nm 33 nm 47 nm 42 nm 92 nm
EE Bt DI 60 nm 70 nm 80 nm 90 nm 193 nm
EEEEE D33 55 nm 51 nm 47 nm 43 nm 90 nm
MK EL1 796 nm 796 nm 797 nm 798 nm 797 nm
NERE FRHR 1.09 1.01 0.91 0.80 1.03
[0320]
(%41 3)

BEFIOFRNFT AL A2 11, EED2 (395nm=90+10+193+10+92) 1.
SHEFLHE, WHHTAHNHDART MLOBKERE797nm®dD0. 89 THY, BMKIEEDO.

3fELLEO. 6R5LL FO®PIZE FNR2VEN, RBHDO—EBEORET A AL ITE RS,
[0321]
(BrEef 1)

ARERF TIX, RFEHO —BEROFHEES RIS DG LTIECOWTHRHAT 5, REMFITid, i
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DOIERE1 ORER (1 00) TRaINDHZERZ {4, 6 -V AFL—2— [3— (3, 65—V AFN
Trxz=) —2—=—_0Y [g] ¥F/FPVU=L—kN] ZJz=L—x C} (2, 2, 6, 6—7h
FAFN—3, 5—~"THTF T =20, O ) AVTUAL (1T11) WFH: [Ir (d
mdpbaq) 2 (dpm) ] ) OERAFECONTIHHAT S,

[0322]
k3]
(100)
[Ir{(dmdpbaq)s(dpm)]
[0323]

<AFvF1;2, 3—ERA— (3, 5—VAFNLT=2=)b) —2—_2Y [g] F/ ¥V VU
(B#: Hdmdpbq) OBK>

FT. AT 71T, AFHAO—EBEOFEEAEY THY , SN (200) (7T, Hdmd
pba%x&mL%, 3, 37, 5, 55 =T FIFAFARINL3. 20g. 2, 3—VTI/F
ALYl 97 g, =F /=6 0mL%, BREALFITEZ=077 A2 A, WEHEERE
ML 72%. 9 0 CT7HRHIREE L, PrERMBRE, BlELs¥E L, 20%. Motk
e T VDN DT arav 7T 74— THE.L, B EEL GREBERE, INE&S3.
73g. WERT79%) , AF v 71 DEMRAF—2% (a—1) I[TRT,

[0324]

(k4]

HoN NH-»

O ey
e

CHs CHs O ‘
mo—<_p ()om - H W e

I
QL
0] (0] ™
X

U

(200)
Hdmdpbq

[0325]
AT 1 TELNEEAEEROERSILE S E (CH—-NMR) (X500 EEY TRICRT,
OGS REHRFICBWT, BERX (200) IR THIdmdp b g BZELNTZ LR

27,
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[0326]
BonizmEO'H NMRT—Z &L FICRT,

'H—NMR. § (CD2Cls) :2. 28 (s, 12H), 7. 01 (s, 2H), 7. 16
(s, 4H) , 7. 56—7. 58 (m, 2H), 8. 11—8. 13 (m, 2H), 8. 74
(s, 2H) .

[0327]

ATy T2, V—p—raa—7hrI7FA {4, 6-VAFNL—2— [3— (3, 5—VATIL
Txz=)l) —2—~_ [g] F/7F P V=mL—¢kN] ZJa=mb—x C} VAU TL (111)
(EF: [Ir (dmdpbq) 2C1] 2) OHEE>
WIT, AT v 72Tk, REAO —EERROGEZEERTHY . #EX (210) (wd, [Ir (d
mdpbgqg) :C1] 2&BkLE, 2—2bFvxm¥ /=1 5mL, K5mL, A7 7 1TH
7ZHdmdpbgl. 81g, KO ks VoK (1rCls-H,0) (ZAva&Ett
#) 0. 66 gk, BREEMNILFTATTIRAIICAN, 7T AaNETAIERLE, 0%,
~Ar7alg (2. 45GHz 100W) Z 2kHBEKN L, LS, FreRMnk. 5o6h
TR A A% /= VTG A, gL, Bl ESE (GBEEE, &1, 76 g, IN#HES8
1%) . AT v 7T 2DOEAF—L2% (a—2) IZRT,

[0328]

(k5]

HsC CH3
0

2 IrClg"H,O  + 4  HC |

N
Nj.

(200)
Hdmdpbq

o

2—-ethoxyethanol / H,0

(210)
[Ir{dmdpbq),Cl]2

[0329]
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<25v 73 [Ir (dmdpbq) 2 (dpm) ] OER>
FLT, AT v 73Tk, AEPAO—EBROAKERIEARTHY , #MiEXX (100) w7, [1
r (dmdpbgq) 2 (dpm) ] 28LE, 22— hFTx X /=L 20mL, AT v/ 2T
B [1Ir (dmdpbq) 2C1] 21. 75¢g, YERaALAZY (BH:Hdpm) 0. 5
Og. KO\ BT RU L0, 95 g%k, BREAMITLFTATI Rl AN, 77 RAaNET
N BB LT, FOH%, w47 (2. 45GHz 1 00W) Z3BEMBHLE, B5hi-
FelEE, AKX =N THBI AR LIk, K, AZ /=L THRE L, BoFEEE, YraaR
o rkREABEET A I BTN DT Lrsaw NI T T7 4 — XDV LE%, voaaralk
AL )= VOIRGEEICTHAEST 22 2L, A S (RiRaEg, &0, 42 g,
W#E21%) . SFONTHERAEKO. 41 g%, MeA YT U XA =g BT FEEBRL
Jo. FEERERLMZ, EH2. TPa, TAIUHTAZHELIO0. 5mL,/minTHLAENS,
30 0O CTH Rk EAZINE L 1=, FHFHE, MRaEELZINERT 8% THZ, AT v 73046
FRAF—L% (a—3) 77T,

[0330]

(k6]

H3C CHs
CHj
Cl 0
¥l +2
Cl 0
CHs
2 H3;C CHj
(210)
[ir(dmdpba)Cll>

/L AH3C\/\_/CH3 \ H3C_CHs
|

NasCO3
- 2
2-ethoxyethanol

(a-3)

(100)
[Ir(dmdpba)2{dpm)]

[0331]

AT w73 THR LN A EEOERILRE S 0E ("H-NMR) I X 500 # R % FReior
T, ZDZEnL, AEBPIIIBNT, #ERX (100) 1737 [Ir (dmdpbg) 2 (dp
m) | BELNEZ ENRDoT,

[0332]

BonizmEO'H NMRT—Z &L FICRT,
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'H—NMR. § (CD:Cl:) :0. 75 (s, 18H), 0. 97 (s, 6H), 2. 01

(s, 6H), 2. 52 (s, 12H), 4. 86 (s, 1H), 6. 39 (s, 2H), 7. 1
5 (s, 2H), 7. 31 (s, 2H), 7. 44—7. 51 (m, 4H), 7. 80 (d, 2
H), 7. 86 (s, 4H), 8. 04 (d, 2H), 8. 42 (s, 2H), 8. 58 (s, 2
H) .

[0333]

Wi, [ITr (dmdpbag) 2 (dpm) ] O¥ 7 ¥ U EROENFTREILA LT L L
(LR, BUC TRINAAZ Rb) b)) ROFEIEART MLV ERIE LTz,

[0334]

WA FVORIEITIL, SRR ( (B BARE V5 508) ZHwvw, 7
2R AZ PR (0. 01 0mmo | /L) ZHEEAMICAN, BRTHNEEIT-7=, £, Ft

AT PVORIFECE, #OOLER ( BR) Eha =7 2] FS920) 2AV, BREMEX
TTYr/me s BIBFEER (0. 01 0mmo 1 /L) ZA%EEMCAN, BL, =ETHl
ExRIT -T2,

[0335]

Bo IR AT BV R OFIEA T bV OUERERZ B 7 (-3, B3R, i s
FER OFERE AR R T, M2 8128 2MNERITRIN ALY PLETR L, KOERITFEARY
FVERT, K2 8ITRTRINASY Muid, YZ7aa A4 il (0. 01 0mmo 1 /L) %
FHRENMAZANTHE LTI AT RMinh, Y rmaa X ¥ o ORhxast /W ARVTHIE L
WIN AT V2 LG W IR 27T,

[0336]

B2 8Tt koic, AEHO-EBROAEEREHEATHS, [Ir (dmdpbag) 2 (dp
m) ] iE. 807 nmiIE N —r &R L, Vruna X EENSITITRINOFIERBN S -,
[0337]

¥, ARFERHNEL, AAME CRIMOEROTERE L EEMAGOE DL ZENTE D,

[SEHifs] 3]

[0338]

AREREF] Tl AFEAORBREDOINET A 2 4 OfE, 1EE, RUEHICOWT, 6B &
QX3 0NEXS 5 E2HCTIHAT S,

[0339]

BB, BT AL R4, EFVEAES8 11 a, EfHEES1 2a, THES 1 6. EfLimEE
81 2bBIOETHEES 14 bOMEN, B1EMANCTIHMATLIRMT A AL LITRRD,
TZTE, BRDESICOVTERMICHMA L, FROEARE WD Z L3 TE DOV T ERD
OUAZEMAT S, o, BT AL A48T, BERED 11 (154+0. 1+5+5) nm=
25. 1nmTh-o7- (EFIEH) .

[0340]

ERL U723 YT A A ABK T 2 DAL bid, BRZEES8 03 nmilfiizsd (K3 5%
M) . 2B, (6. 3X10°?) X803nm=5. 06nmTHY, £, (81. 3xXx10 %)
X803nm=65. 6 nmThs, LEH->T, EEED1 (=25. 1nm) (X, 5. 06nm
Ub65. 6 nmPA FOBMICEHEND,
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[0341]

PCT/IB2020/051515

T NA A4V, KORMEOE 1 OREHA ., RORHMEOE 1 OFIIFENE S8 1 3 a & OMICE M
A DEEEAST, BRI, 8B (Ag) &350 (Pd) &8l (Cu) O/4E (Ag
—Pd—Cu (APC) ) OFEAE2., YUZAPCOFEIIREES813a+tDMic10nmdIT
SO%#ete, ZOFERICBNT, HEED 21X (10+10+32. 5+15+15+0. 1+5+
5+415+20+52. 5+41) nm=181. I1nmTh-o7=, LEN-T, BHEED2 (=18
1. 1nm) (2, 1. 8ZFUEIZ., (1. 8X181. 1=) 325. 98nmThV. Y

fliix (0. 3X803=) 240. 9nmbllk (0. 6X803=) 481. 8nmblALFO&HHIC
GEND,

[0342]
T ANA A 4O BRI 2AE I DWW T 9 ([TRT,
[0343]
[ 9]
E10ERE -
801
A
_7E: APG ITSO
7-/:;(;( (100 nm) (10 nm)
- . ERBE | 5o g BF |
FREAR | T sm BFHLE oy
811a 812a 813a 814a 815a
PCBBIF:NDP-9 | PCBBIF NBphen Li,O
(1:0.1 10 nm) | (32.5 nm) T (15 nm) (0.1 nm)
_ ERLBE | g e BF
el = B B BEFHEE A B
816 812b 813b 814b 815b
PCBBIFNDP-9 | PCBBIF | szBTEPDBq‘ NBphen LiF
(1:0.1 5 nm) (5 nm) (20 nm) (525 nm) | (1 nm)
- FB2DBE |N\VITRE
803 804
AgMg DBT3P-II
(10:1 30 nm) (100 nm)

* 2mDBTBPDBq-ILPCBBIF:[Ir{(dmdpbaq),(dem)] (0.7:0.3:0.1 15nm)

[0344]

(FEHT A 2 4 DOIERD)

EFLEAES 11 al, BEZASEEENA2 10 *PalllEL7-%. PCBBiF:NDP—9
DM TEMRRESHE, MBS U7 LES:18S20170124) 4%, PCBBiF :NDP—
9=1:0. 1 (FHEE) L. BUEN10nmilpsd & HIcHAKE L TR L,

[0345]

FAEEE 8 1 2alk, PCBBiFAZAW, BEN3 2. 5 nmilZ2b X HIHEE L TEELE,
[0346]
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FRIES 161X, PCBBiFENDP—9+%, PCBBiF:NDP—9=1:0. 1 (E&

) L. BERS nmile s L HICHAEE L TER L,

[0347]

FEAE@EES 1 2bix, PCBB i FAMW, BENS nmil/d X HIHE L TEMA L,
[0348]

BETVEEE S 14bik, 2mDBTBPDBq—1 IDOFEN20nm, NBphenDEERNS5
2. 5nmilZb L HICIAERAE LT LT,

[0349]

(BT A A 4 OEERE)

FICT NA A A OEHWERFEIZ W CHIE L=, 7k, BIEIX=ER (2 5 CIR=n=RER) TIT

ST,

[0350]

X3 0T, FNT A A4 OBWREE— B FBEIEREEZ R, K3 12, BT NA X4 DEE
—EBRBERN AT, K3 210, BETAA A4 DERBE — B £t 474, K3 312, %

T NA A4 DEE—FRFEBERMEEZ T, K3 412, FNT A R4 OEREE IR T2

IR ART, el BURREUE. BURHR. ROSMIETAHRIL, FLT A ZAOEDCRMER T

W= T R RGE LT, G A - TR L7,

[0351]

#1028, 1W,/ s r / m?*FfHEICEBITDIILET ANA A4 OFRARHEEL =T,

[0352]

(1 0]
EF | B EREE | WHEE |[KatER | ANEF
V) | (mA) | (mA/emd) [(W/sr/mD)| (mW) | ZhER%)
it
FINALA| 6.6 | 042 10 8.4 0.11 16
4
[0353]

B3 0T5EK3 4KRTERL O T LI, BT A 24T, RURFMEEZRT ZERbnol,

FEHTNA A4, FlziE, FUEBRBEICBWC, IR T A3LET A X 2B L OFEET A A

SEVEOWEGHEE T, B L, o, BT A 2 40%, FlzE, FUEREEICBWT, 3

%?N412%i@%%?ﬂ4x3i@%w%%g%ﬁﬁ%ﬁzéoik\%t7ﬂ4x4®W@
Fix, Bl2E, FUEBREEICRSWT, BT A 23 LD,

U)354]
F7. %%?N4X4V10mA/cm?®%ﬁ%W°%ﬁ%ﬁbt@®%%x&7%w%\HS
52T, BHAT MLroflE WARAN Y E (SR=NITI R, M7=z 408) Z2Hn

oo M3 5ITRT LI %t7A424i FHIE813akUFNES8 31 bIZEHEEND [
r (dmdpbq) 2 (dpm) ] OIFNEICHELT, 80 3 nmfiiTiZHkkE—7 2HT 53N
AT ML E R LT,

[0355]

Flo, BUNHREFREABA L2 Z LIk - T, AT MEEM b S, FERIE3 5 nm
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LTV, BET AL 241, 760 nmPEI0O0OnmlU TFTONENRLIIELTEY, &
VY HBAREOIREE L TIERENE N LD,

[0356]

KFENT /NA A 3 DOAREFA RE >

WIZ, FEHTFNA AADE L AT M IVOR B A B A~

[0357]

E3 BN %%?N4x4®Eﬁﬁﬁ®ELx&akwk\ﬁ@ﬁﬁ@EL%N&F»%MELROE
REZIX, BT A A4 OFRNmICEE R FME0° L LT, —80° »nH80° £T10° &
k®ﬁ17ﬁf\%t%~7Fw%MELkom Wik, v TFF v R A (EIRER =7
2 PMA—12) MW, SZIER RN, S#AEICBIT S, BT A A4DELZ
N7 MVEONT o b UTRELE RIS,

[0358]

362, BT AL A4ICBITH, 0° 1"5H60° FTOELANT MLERT,

[0359]

B3 712, BT AAZAZHBTH, EFICBITL74 rBELEEL L, FAKICKITLY
+ N BB AR,

[0360]

M3 6 KO3 7TITRT LT, BT AL 24T, HEAEEEN KX, ER MR Ik
DS SN THDZ Ebhrol, L, BUNHRSFEEAEA L LIk | ERF M OFE
RS BN —FH T, ROFAORLERFD SN THDH, 20X I, EfEFMOFELEN
SROREF AT, IR R O RABROEIRE LCHETH S,

[0361]

B2, AMESICBWT, XEY ERERIN TS, EHPRMICEHR SN THDE5EETE, X
EY LINBRANCHS SN TWAEAE L, XEY EMBRENICER SN TV AIEE L, XEYENR
BRI N T GE L, AFMESICHREN T b0 ET 5, Lini> T, FTE Ok
BIfR. B 20E, RERIISCERIOR SN ERBERICIRE ST, KE 23RO R SN 5%
DAoL, MELIIXECHRSNTHDHD LT 5,

(036 2]
TIC, X, YL, &gy (Bl zE, EE, F . B, BB, B, S EEE, B, 7 Y)
ThHHET D,
[036 3]

XEY EDNEHEMIZER SN TOWAHEO—F L LTk, XEYEOBLAM R A2 LT DHE
+ WZIE, A v F, NTUVRE KERT, AFX T WHFETS, FA A — R, HRHFZA
FNFT, BRI7RE) B XEYEDOMICERINTOWRWEETHY, XY & OBEN
HREEL T AHETF BzIE, AAvF. "NFTUvIRE, REFEF. A X 75, BEHES. 14
— N, RARFEF, BAFETF, AFRRLE) 2ha3FIC, XY LR, ERINTWDLIHETH D,
[0364]
XEY ERBREHINTWAEHEO—FE LT, XY EOBERMREREZEETHHR
+ WZIE, A v F, NTUVRE KERT, AFX T WHFETS, FA A — R, HRHFZA
FNFEF. ARRE) B XEYLEORIZ I EEFEND Z &R AR TH L, BB, AAf vF
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X, A AT BRI SN AREEER R LTS, DED, AL v, EEIKEE (FkEe) | -
X, FEEREE CF7HRRB) IR0 EBIRART M E RV ERIET AHEEE LTS,
iE. A v FiL, BRABTREARIRL TOOEZ HHEELF L TWDH, 0B, XEY ENEX
PICHSE SN TV DAL, X &Y EREENICER SN TWOHEEEZL L0 LT 5,
[0365]

X EY EDBEEMIZER SN TV AEHEO—F L LTk, X &Y & OBREM 22 rE L 3 50
B (FIZE, BRI (f 2 N—% NANDEE, NOREEKZR L) | [F5EHRER (DAL
3%, ADZER, 7o <fERKRE) | B L-OVEKER (BREE (FEERK. FBEE
WinE) | BEOBMLNAEEZD LV T AAERE) | BER, BHRE. 0B E K,
HEEE (B S IREEZITERER E2RE HRDLER, AT 7, ZFEERE, Y —2 7
AR VR, Ny 7 7EERE) | AR, SUEEREE, SIERERKRE) 23 X LY Lo
1EPL BRSNS Z N ARETH D, R, —HlE LT, XEY & OMITHIDEEKAHA TWT
H, XHHAESNTEEERY MeZEEINS2HE1E. XY SIFERENICERIN TS b0 LT
Do B, XEY EBPEREMICER SN THWAEEIE, XEY LREHZMICERI N TWDLEE L,
XEY ERBLMCER SN T DHALE2EL LD LTS,

[0366]

B, XEY ERBEBLIWICHEHRINTWD, EARMIICEEIN TV AT, XY ENEBEXM
WCHRE SN TWAIEE (DFED, XY EOMIHIOFE T IIR ORI A2 A THEFE SN TV D5
) L. XEY EPKERERICER SN TOWDIGE (DFED, XY & ORITHIORIE &k A THRE
FICHER SN TWDHE) & XEY EREHEER SN THDHRE (DED, XY EDOMICHID
R UIRN ORI AR E T IR SN TV D HE) L2, ABFMEFICHRSNTHD DL TS,
DFD, BROICEREIN TS, EHRUICEER SN TV 25581, BIZ, #EishTnsd, &
DHHPRINZFEEH SN TV D IGE L RRRAEDN, ARMESICH RSN T LD LT 5,
[036 7]

B, HlziE, NI UPVRAEIDY R (UIH1OWFRE) . Z1E2N LT UINETF) |
X EEBRWHER S, P PAZDORLA Yy (UIE 20172 E) 25, Z2%7 LT (X
MET) | YEERWCHERENTWDLHER, NV VRAZOY =22 (UEH 1 OuT-72E) B,
Z1O—HEEEMICER SN, Z 10RO —#FRX L EENICERIN, N UAFZDORLA
Y AXTE20u R E) B Z20—E L EHENICHERES I, Z 2 DRIO—EY & EHERICHE
FENTWDEETIE, UTOXHICHKIATHZ ENR KRS,

[036 8]

BziE, IXEYERTUDRZD YA CUTFE 1O E) L FLAy (UEE 208172
&) LiE, AWESMICER SN TEBY ., X, FFrPREFOY—2 (UUIFH 1 O E) |
FTUVAZD LAy CUIF 2 D72 L) | YOIRF TEIMWICER SN TWD, | LR
THIENTED, £E, [FT7 o PRFDY—2 (THE1OWFRE) 1. X EERMICHE
s, NIV TVRAZORLA Y (ITHE2 DM L) XY EBRMICERSL, X, hFrY
ABDY—A (UTFE1OWFRE) | T PAZDORLA Ly UTE2OEF2E) | Yit,
CONEFTEIMCER SN TNWD] ERETHZENTED, £, XX, M2 50
VA (FH1OEFRE) L FLAy (UIF20mT7E) LE2NMLT, Y EEQMITHER
Eh, X, PV RIOY—A (FFE1OWT72E) . FITVRAIORLA L CUIE2D
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7R E) L Yit, ZOBERIEFETRITONTNWS | ERBETHZLENRTE D, 2 b 06 & R
RRBFGEZRNT, BREEICK T 2EROIEFICOWTHET 22 Ik, 9240
V=R (FE 1O L) & FbAy CUIFE2om 172 E) &, XBIL T, HiTrosiHE
ERETHIEMWTXD,

[0369]

Fx, BOERFELE LT FzE, ThIooRA20y—2A (UIE 1 O E) X, b
CEBE L OB AIT LT, X &BEBXIICHER S, BEEE 1 OSBRI, 5 2 O
AHELTELP, BIRE 2 OBGERKIZ. FI oI 252N L, FTrPREAOD Y —Z (U
1 DWT72E) LTV AZDRLA Yy CUIE 2O E) LOBOREKETHY . AILEH 1
DOEEHRKIT, Z1 AN LERETHY, FTUVAZDORLA Yy CUTE 20T E) id, &
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/IB2020/051515

A. CLASSIFICATION OF SUBJECT MATTER
HO5B 33/12(2006.01)1;
33/26(2006.01)1i; HOLSB 33/28(2006.01)1
FI: HO5B33/24;

HO1L 51/50(2006.01)1;

HO05B33/14 A; HO5B33/12 C;

According to International Patent Classification (IPC) or to both national classification and I[PC

HO5B 33/24(2006.01)i; HO5B

H05B33/26 Z; HO05B33/28

B. FIELDS SEARCHED

HO5B33/12; HO1L51/50; HO05B33/24;

Minimum documentation searched (classification system followed by classification symbols)

HO5B33/26;

H05B33/28

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Published examined utility model applications of Japan
Published unexamined utility model applications of Japan
Registered utility model specifications of Japan
Published registered utility model applications of Japan

1922-199%6
1971-2020
1996-2020
1994-2020

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

30) paragraphs

[0076]1-100827,

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 2018-092887 A (SEMICONDUCTOR ENERGY LABORATORY 1, 6-7
CO., LTD.) 14.06.2018 (2018-06-14) paragraphs
[0291]1-[0308], fig. 18

X JP 2017-208334 A (SEMICONDUCTOR ENERGY LABORATORY 1, 6-7
CO., LTD.) 24.11.2017 (2017-11-24) paragraphs
[0268]-[0293], fig. 18

X JP 2006-324016 A (SONY CORP.) 30.11.2006 (2006-11- 1, 6-7

fig. 1

I:' Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

22 May 2020 (22.05.2020)

Date of mailing of the international search report

02 June 2020 (02.06.2020)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.
PCT/IB2020/051515

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:

L. |:| Claims Nos.:

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

2. |:| 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. |:| 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

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

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

3. |:| 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.:

4. & No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: Claim 1 and parts
dependent on claim 1 in claims 6-7

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.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Information on patent family members

PCT/IB2020/051515
Patent Documents Publication Patent Family Publication
referred in the Date Date
Report
JP 2018-092887 A 14 Jun. 2018 Us 2017/0338289 Al

paragraphs [0345]-

[0372], fig. 18

Us 2018/0190727 Al

Us 2019/0229158 Al

WO 2017/199142 Al

KR 10-2019-0009797 A
JP 2017-208334 A 24 Nov. 2017 UsS 2017/0331065 Al

paragraphs [0294]-

[0316], fig. 18

US 2018/0248146 Al
JP 2006-324016 A 30 Nov. 2006 UsS 2006/0232202 Al

paragraphs [0071]-

[0075]

KR 10-2006-0109345 A

Form PCT/ISA/210 (patent family annex) (January 2015)
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PCT/IB2020/051515

<Continuation of Box No. III>

Document 1: JP 2018-092887 A (SEMICONDUCTOR ENERGY LABORATORY CO., LTD.)
14.06.2018 (2018-06-14) paragraphs [0291]1-10308], fig. 18 & US 2017/0338289
Al, paragraphs [0345]-[0372], fig. 18 & US 2018/0190727 Al & US 2019/0229158
Al & WO 2017/199142 Al & KR 10-2019-0009797 A

Document 2: JP 2017-208334 A (SEMICONDUCTOR ENERGY LABORATORY CO., LTD.)
24,11.2017 (2017-11-24) paragraphs [0268]-[0293], fig. 18 & US 2017/0331065
Al, paragraphs [0294]1-[0316], fig. 18 & US 2018/0248146 Al

Document 3: JP 2006-324016 A (SONY CORP.) 30.11.2006 (2006-11-30) paragraphs
[0076]-[0082], fig. 1 & US 2006/0232202 Al, paragraphs [0071]1-[0075] & KR 10-
2006-0109345 A

Claims are classified into the following two inventions.

(Invention 1) Claim 1 and parts dependent on claim 1 in claims 6-7

Document 1 discloses an invention pertaining to a light emitting device
which includes a plurality of 1light emitting elements having EL layers
between a pair of electrodes and includes, between a light emitting layer (A)
and a light emitting layer (B), a first electron transport layer (film
thickness 25 nm), a first electron injection layer (film thickness 0.1 nm), a
charge generation layer (film thickness 2 nm), a second hole injection layer
(film thickness 10 nm), and a second hole transport layer (film thickness 10
nm) . (paragraphs [0291]-[0308], fig. 18)

Document 2 discloses an invention pertaining to a light emitting device
which includes a plurality of light emitting elements having EL layers
between a pair of electrodes and includes, between a light emitting layer (A)
and a light emitting layer (B), a first electron transport layer (film
thickness 20 nm), a first electron injection layer (film thickness 0.1 nm), a
charge generation layer (film thickness 2 nm), a second hole injection layer
(film thickness 12.5 nm), and a second hole transport layer (film thickness
20 nm). (paragraphs [0268]-[0293], fig. 18)

Document 3 discloses an invention pertaining to an organic
electroluminescence element which includes, between a first light emitting
unit and a second light emitting unit, an electron injection layer (film
thickness 5 nm), a charge generation layer (film thickness 10 nm), a hole
injection layer (film thickness 10 nm), and a hole transport layer (film
thickness 10 nm). (paragraphs [0076]1-[0082], fig. 1)

As described above, claim 1 lacks novelty in light of documents 1-3,
and thus does not have a special technical feature. Since claims 6-7 are
dependent on claim 1 and inventively associated with c¢laim 1, claim 1 and
parts dependent on claim 1 in claims 6-7 are classified as invention 1.

Form PCT/ISA/210 (extra sheet) (January 2015)
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PCT/IB2020/051515

(Invention 2) Claims 2-5 and parts dependent on claim 2 or 3 in claims 6-7

It cannot be said that claim 2 and claim 3 have a special technical
feature identical or corresponding to the invention classified as invention
1. Also, claim 2 and claim 3 are independent claims and are not dependent on
claim 1. Claims 4-5 and parts dependent on claim 2 or 3 in claims 6-7 are
dependent on claim 2 or 3 and are not dependent on claim 1. In addition,
claims 2-5 and the parts dependent on claim 2 or 3 in claims 6-7 are not
substantially identical or equivalent to any of the claims classified as
invention 1. Thus, claims 2-5 and the parts dependent on claim 2 or 3 in
claims 6-7 cannot be classified as invention 1.

Claim 3 is an independent claim but inventively associated with claims
2. Claims 4-5 and the parts dependent on claim 2 or 3 in claims 6-7 are
dependent on claim 2 or 3. In the invention in c¢laims 4-7, a technical
feature added to claim 2 or 3 has technical relevance to the technical
feature of the invention in claim 2 or 3. Thus, claims 2-5 and the parts
dependent on claim 2 or 3 in claims 6-7 are classified as invention 2.

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