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(57) Abstract: A quantum dot light-emitting device and a fabrication method thereof, a display substrate and a display device. The
quantum dot light-emitting device comprises: a substrate, and a first electrode layer, a light-emitting layer, a second electrode layer,
and an encapsulating layer formed in sequence on the substrate, the light-emitting layer comprising a quantum dot light-emitting ma-
terial, a fluorescent material being provided between the first electrode layer and the second electrode layer, the fluorescent material
comprising a thermally activated delayed fluorescence (TADF) material; one of the first electrode layer and the second electrode lay -
er being an anode layer, and accordingly the other of the first electrode layer and the second electrode layer being a cathode layer.
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FTEAREMHALH G X, RTFERFRETEE

TARATIR
ANTHRETERREMRLSET %, ETEARAREFRE,

HEHEA

2.5 (Quantum Dot ) 2 ARFH EF. M EREHTFEZA TN F
6] bR AT GG H FARG R LEM. Bldm, TTOAR—Frdy 11-VI 33K [11-V 3%
AFERGNATL., BT EOER—BAT 1-10m 2|, §FoFfzER
BT IR, ELEMRTEMERET TGS LRALEH, LT
AL R, ATFTETFHE, FEEKAfEE, ZALBMH. LFEMIT
WHFARBRER 2R A%, AFRLELNFE ARG T EHR$EET
B, XA KA — 24K E T 5 (nano—electronics)
EHEBRGERAET.

T RO BA B IR 2 AT R A RRA T A
AN, BPERKNEREREINEZTELLE, TS T EEZANE
EFTELARE, EXRFAEGFTEETFTELRENTSRBTLA; H—F 24
ARG T X, WESHREN R TRREAEEEL T T At m Ak,

ARG FF EERMEEMOE—ANERIENE. —ANERERE.
— A TFERE, —ANETELARE, XRbdFHERE SRERE. EX
ENETARFHNGT . ANEESY, LT ARINERENY. B2,
BT EF LN TRARKTERERENRS O EASE (HOMO) feL, 2
REGENEA £, FHEATRIH, JIAREAF BB, AiBhH
Bt R KL T T T,

KA A

AT LB R T —FrEF R LB, 35 AR VABRAIRK T &,
EEAM EGE—SBE. EXE. F o9 EMIFEE, LF, ALK
KREOIFESTT EL M, FEE—aRERE M EZ AR EAR M
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B, BT R AT QLFEHGE IR IR R A, TR — AR BRI A F
W EZ —H VO E, PP R 5 — M B AT ik 5 AR P 64 55— A TAME .,

FEANTF RGP T 2B Y, Hlde, FFEAET ELRES
HETFTREANFMHE V2 — FTARAMH S rid & F 58 A £ 48
RPTIE LI Ee; Fm, PR R AR BT R K B — MR MY R A E 4532 R,
Pk fe 24518 2 B TR & R BEARE ik,

FEANT RGP T 2B T, Hlde, PR dE—
8 MR K IR T AR AR,

FEANTF RGP E T ELAREM T, Hlde, PREMBHAIER RN
MEFA 2, 4,5, 6-v9 (9-—=Frk H) —8 K —pF (4CzIPN)

FEANTF RGP E T ELAREM T, Hlde, PREMBHAIER RN
Ry @48 TR e BARA A 4G IRAAH

FEANT RGP T R BT, Hlde, PR ROHHHEE L35
B B R IE R R FAF M 04 R AT,

FERNT R TR E T 2L BT, #lde, P TRMH A%
1, 2-—rfed—4, S-—H ALK (2-CzPN) . (3 - (4,6-=FKHK-1,3,5-=%-2-
B - (1, 17-8£%K) -3-4 ) -9H-"Fwk (3-CzTRZ) #= 2, 5-% (»Fvk-9-4 )
-1, 4-—FFE K (CzTPN) F#g £V —H, PTRZIRMH @3& DFDB-QA F=
DMeDB-QA o &4 £ 1) —AF, Ak R B HOPCA FE R T4 M 6 A @45
4,47 -3 (N-»Fvdt) -1, 1’ -B£3K (DBP) ,

FEANTF RGP T T 2L REM T, Hlde, PRRRHAIER RN
MG R AL RS ik & F 2L RMAHBBIEE VTSR, HE S
o mAR b BT R BARATR G 5K ST i d AR ey 30%A L

FEANTF RGP ET 2L RSB Y, Hlde, FFEET 2L
piFEakETE. hETEREAETTFAFHE Y —FF,

FEANTF RGPS T T 2L RSB Y, Hlde, FFRALLELEFTERK
KKK 550-650nm. PTRLE N E T 2R KA B KA 480-550nm. FTiLTE
KT ERKREAEKA 400-480nm,

FEANTF RGP ET 2L RSB Y, Hlde, FFEET 2L
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R B AL s MG RAAE .

FEARNF ARG PTAGET 2L REMF, e, FFREF 004
R EA BAR, PTiLBeikit B bAFBARBLIR . S BLARAn B BR BE AR 20 AR A 40

FEARNTFRAEGPTEGET 2L REMF, e, PFEHORL LR RE
MR PR L E— MR BN R EEE R, Pridfeeibit 25 ATk &k
BAREAR, PriAfe-g4638 B09 )32 E 8 3-80nm 2 J4],

FEARNTFRAEGPTEGET ELAREMF, e, PR EF RSN
LAIETAAH Z VX —: EPTATAMEFPTE LR EZ AIRAKXE G TR
ENE BRAER ERE RS E, A, EPTERAREFPTIE L EZ AR
KR BWa T ENE. B4 Ef s LA,

BEANTF R PTG T LB, Hlde, Prd Ak 5] 2R,
FTiA FEAR G BT ik 4 5] Ar o 69 - R U AR S ik 3,

AT 6 KA PR R AT 4 & E T A RBM 7k, a5 REE
M, JEPTREM EARART G — OB, ARE. F oAl ERHERE, £
¥, TR EREOIEET T ELRME, TS R L OIEEES — R EF
F AR EZ AR R SR, PTE R AT L AE RO T R AL AT
RE— R ERTAS AR EZ AR, TS — SR ERATAS =
WARE A 69 5 —F A AN E.

FEARNTFRAEGPTEGET 2L REMF, e, FFEREPTES SR
BAadh — B B2 R E RAMAL, Pk s AT 648 RO R IE IR R A A
QIETRRE V22— FIE K AMA S T ET S LA RS LT R
Frid L K E; Fa, BTR R RMAHEPTIE L S E—MR BN R G E 5 A,
BTk e 24818 B 5 BTk & K EARIEfk,

ANTT 64 F PR R BF IR, i LPTiA 6 T 2 A LB,
HA 2N =T 8 L ABHA ERED 697 A

AT EABIL IR A BT AR, @454 L AT e B R

M & 5EEA
AT B RMGLA KL A ERMGHEARFTE, T @t L6060 B 4%
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BEWANE, B 5 I, T @Ak o 6 i B AR B 69— 2k 5364,
w1 AR AT AR A G TR

B 1 h K%K B — 36534569 OLED B4 4M & A,

B 2 h K& B X — £ 3453244549 OLED B 4H & B,

B 3 K& B X — £ 3453244549 OLED B4 M+ & B,

B 4 K& B X — £ 3453243549 OLED B 4H & B,

B 5 hREB\ X — L4453 4E69 OLED B4+ H.

WAL N EHA G B 6. FRF EAREEF R, FTEREERL
Bf) ZAE) T B, ST AL B FEHA FEAR T RMATER . REHME. BA,
FiT 434 64 523649 B R E IR 69— 30 o LA, fa R ARG k. AT AT
R EG R G ], AAUREBRARARELE QM7 ST AR
ey PR ot 360, BT ARLARPGTLE,

FRAE B VRS, SR 49 AR KB R A A ARE A S A AL T BAR
BB — IR AL TR el m &L, KA F AR 5L B A B
HERBFEAGY “F—" . B UBEMGGIEF RE TG .
HEXRAEETEZM, MAZA KRS TR LRSS, BIF, “—A XH “—7
F RN BARRTHERS), MAEATHEEY A

AL B e MR T

2-CzPN)

3-CzTRZ - (3 / —(4, 6-diphenyl-1, 3, S—triazin-2-y1)-(1,1 ’
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—-biphenyl) -3-y1)-9-carbazole

CzTR

CzTPN : 2,5- 3 ( #»F w» —9- ) -1,4- — & £ ¥

2, 5-bis (carbazol-9-yl1) -1, 4—-dicyanobenzene

5
DFDB-QA
S
DEDB-QA
DMeDB-QA
CqHg Q
AAHg
G i
DMeDB-QA
10 DBP
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A 6 ALk 6 R T B A R B e UE R RBGA T o9 iEN. 4
ANF, SHBELSEN T RENE HIL, B XRAEHE HTL, ©-F444% & BTL, &-F
ENE BIL R A B a4 M, 35 B AL,

TADF AL 2 F)F) BA LB g 2 EA—Z T AMAE ( AEy) 69A AL
ST, AZESETAFREAGETTAELRE ZAE FH (RISC) X—
AR A L F AT OAE], ik E LB TR ARAR] 100%. 2 A
M, vA TADF At 24K, BAARG AHA 6], S EANKFILT, /£ TADF
FARMAF ARG L ERE S ZEREENGGIH 1 3, BARIEE
A-ZEFASMAE (AEx) 49 TADF ZAMA AR RGOGERA T, L=F%
ZASRBIT R 6 & ) FAR (RISC) WAZHA A BT A L. S TADF Z4RA4
5FF E A RMHEA RIFHHERALX AN, TASTERKLSTRGES
B0 T 5HEH KA2 Foster A4, PR EA-LEAMEHBGT
KR. ATFERRHE, BERSTF T ARMSABEAE R IARE T YL SR
2, LT ARIFEE RISC TBEMALESHTH SR T RS, Eib
EHAZTFHEALLD] 100%, T, FURA TADF & A6 FH4aE 212184
T ELAE, TOMEET R LAEE,

B 1 ARL P RO R ET ERAABHLEMTER. 2T A
BRBHG o L35 EA 100 DABAR KT s AE Pk AR 100 L6495 — o &
101, ARE 102, F o8& 103 Fedf i B 104, FTEALE 102 @452 T
EERAAL, PTiAH —aME 101 fofh ZWwARE 103 Z AR BEA & A4
Bk 3¢ B M L3 O R R 53¢ % ( Thermally Activated Delayed
Fluorescence, TADF) #t#f; BTk & —wARE 101 4 FEAR B 2K A AR E 5 ELAR
BRI Z AR R 103 A A ER AN E, ERERGT, HHELIERK
& (TADF) #P# 52 FELRMA LB R RAELCE 102, PTAR A
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L E PR L IR KA R AR TR R AMHAE Vol — A R L IR R
FATHE, ABIE T ASA HAl K A A

Bl 2 R AR EZAGI R S —Fr ET EAREMHEMFTER. L2 T
BEREM B AL FE: AR 200 ABARK I BRAEFTE AR 200 E49 5% — AR
201, ReB B 205, KRR E 202, B owM A 203 A3 B 204, AR
FHSF, KL HE 202 B1F T R A A, T @35 #ag R 38R 5 ( TADF )
MR 5 A R B PTIE Z B 202 AR AR HY e B 1538 & 205,

Bl 3 AR EZAGI R S —Fr 2T EAREMHEMTER. L2 T
BE KB B L FE: AR 300 ABARKR I BRAEFTiE AR 300 E49 5% —dAR
B 301, H—feBAEEE 305, AORE 302, HofeEMAiE A 306, H AR
B 303 Fedt R 304, EARZERSGIF, KAE 302 §EF ELAAMHT R,
" QL IE MR IER TR (TADF ) A6 FOEAM AT b Tk A 0 & 302 4R4%
kb 5 —Re FE B 305 Fudf — A B AR E 306,

Bl 4 & AR ZAGI R S —Fr ET EAREMHEMTER. L2 T
BERBEM B AL FE: AR 400 ABARK I BRAEFTE AR 400 E49 5% —dAR
B 401, BB E 405, KRB 402, BB E 406, H AR
B 403 Aot R 404, ERFERGF, #HAERENR (TADF) #HE5 2T
BRI AT R FTIR R B 402, FFEHMGHA IR FE K (TADF) Ak
TG L AR 402 A0k 69 5 — R 24538 & 405 Fo s R 24518 & 406.

Bl 5 AR ZAGI R S —Fr 2T EAREMHEMTER. L2 T
BERBEM B AL 48 HEIR 500 ABARKR Y RAE TR AR 500 Lg% —daig
B 501, BRIENE 508, RRAEME 509, =R E 5100 ZLE 502,
wF A E 511, & FEHE 512, B-FEAE 513, F ZaiR & 503 fedt
B 504, EARFEHMGIP, BOPAILREHK (TADF) tth & 5 L LApE
BT AT LB 502, FH—aME 501 AFRME, % 9 E 503 A M
ME., HAEMNAE, ERAZTRENE 508, ERAERE 509, BT E
512 ®-FiE AR 513, R E 510, @& -FIRISE 511 HRARRLF ¢y, T
VARRIE 5 TR L8 Ao KA W,

e B T3 X, TR PO & 38R A A e T A I A <0, 1eV
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e, £ LR ERT AT, AR R AT oA d 2 — 0 O R 2R
RAMAHAR,. Blde, PTG EILR T AMETAR 2,4, 5, 6-19 (9—-Fek
H)-BR ZRg (4CzIPN) . RF, FrE#OBAIER R AMAET AN 36 1
AT H A AR A 0 Re ), Blde, PTiE TARMFHL G 1, 2-—vFrk—4, 5-—
FHEE (2-CzPN) . (3 - (4, 6-—FFE-1,3,5-=95-2-%) - (1, 1V-F£¥K)
~3-3) —9H—"Fwk (3-CzTRZ) . 2, 5-3% (»Fed—9-2 ) -1, 4—— & L3 (CzTPN)
65 —AF, FTiREARARL B DFDB-QA. DMeDB-QA ¢4 &/ —A¥, X34,
BT i PG & 38 3R 5 FAHARE 7T VA i —F 36 R B A BOgUE 3L 3R R HeAF 6 %
SRR, Bldm, Bk TARMARE A 1, 2-—vEed-4, 5- R IR (2-CzPN) .
(3" = (4,6-=3KHK-1,3,5-=%-2-3L) - (1,1/-BK) -3-4) -9H-=frd
(3-CzTRZ) . 2, 5-3 (»kvk—9-3 ) -1, 4-—H K (CzTPN) 44 £y —Ft,
P ik B AR #i4 B DFDB-QA. DMeDB-QA 49 £V —FF, Frik TEA Mok 3ER
¥ edk ey 5 A4 4, 47 -3 (N-F k) —1, 1/ -B£3K (DBP) .

B EREHTF R, TR ET A LR TURBEE ZRBELLET L.
GrrETERELETTE, #lo, TRALEETFTERRELEKS
550-650nm, FrifZEAE T RR KA AKK S 480-550nm. PRk b= 5%
KA KK 400-480nm; Flde, PridEF EERMBTARLEGAZ/ o4
e ERALEE

B TR AIE R R A TN R E TR G T B LA
ik, B, HOLE IR R AMAHGEFATE LB TR RO L IR 5t
FHO R B L BT 5 L AL R IC B, A21F A8 B A BGRE IE R 5 AT
BF B LR B A 3. Bldo, PR HOHCR JER 3 A g 3 R
HrELS TR ET ELAMHRMABRE VIS TR, BT EA50EMRE
Fi iR AR A 64 32 0K S R @ AR GG 30%A . 40%A L 50%eA L 60%pA k.
70%A E3x 80%A L.

B LR FZHFXF, Plde, FFELMARGEARK, ATABARY
dwit B MAABARELAR . FABL AR RERA ARG, BT ETEEHAR
MFHALRFR, BT ERAAMAR@EERK, TR XL T 846
MM SEAKE, HARBRE ST LR AR,
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LR EHT AT, Hlde, TR EAEEGEEE 3-80nm 28], K
5-50 nm . Ja]. &K 10-30 nm 28], feSHEEFEREN ARG
i B A7, BEMEKR, ST RERZESEL T 2L BAEL
Ay, WAL EAE R R ARG R % B R

B ERFHRF X, Blde, TRENESF 4T R Z KA RA L
H P RS RGHENERE ARG R, -4 (SR8 k) K]
Je. 4,4 4 0 =[-8 =K e (2-TNATA) f 4,47 , 4
—=Z—(3-WARE R AL ) = K (m- MTDATA ) . #%4F (CuPc ). Pedot: Pss.
TPD 3%, F4TCNQ, & RIENEEEA| T4 17100nm, HRE 10 50nm,

e EE T X, Blde, B RAER BT KA 55k R,
ZRIEAESY . FEEZ RIS Y . BRI IETA Y. R AWMIA
vEok KB A4 %) K. 4= NPB. TPD. TCTA VA BT TIhvErk 8 L 24Kk, & RAE
Hy BB AR desT vl 20 200nm, &F 30 80nm.

e EE TG K, Hlde, SFAEE A e T KR ARIE FARITAY, I
PEETA Y, EEATAY), KeATAY, BBEAY, BHiTAY. BARTY
045 8-F A kur4a (Alg;) . 8-F - Boird® (Liq) . 8- AEoRer, A [2- (2-
BIEF A1) e ] 4R 2-(4-—F 8 54— T R )-1, 3, 4-IE —»4(PBD ).
1,3, 5-= (N-3RFA-2-3KJfekrd—2) X (TPBI) . BCP. Bphen %. & -F/i:#
BB AR AmE T VA S 20 500nm, S E 50 100nm,

B B FHF K F, Bldo, BT EABEL LTl KA A BRI . B
BB, BB BIERIAE (Li,0) . RA4ZHN (LiBO) . A
FALAF (K,Si0,) . BRER4E (Cs,C0,) &; e B R e 38 Afk4e (LiF) |
w4k (NaF) &, @-FEAERE B4 T A 0.5 3nm,

AL oG — 2k ZRGTRE T —F R T AR, OEIENHBAHAG S
LR FFELREM., KA —LZRGTRET —FRTHE, O
ik 2R AR

AL 6 EHBILR AT S T EL Bk, o LR
R EPTRER EARAMRE —BRE. EHE. R EfITRE, £
¥, FARREOIEET EL A, Pk 7 iEd QI AR S — M Eie
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H U EZEREREMA, TAERAEM I L ERB L LR KA
(Thermally Activated Delayed Fluorescence, TADF) #t#f; Ffid% —d,
HBLE Sy BOAR B 2R TR AR B 7T ELAR R P id 5 — i 2 4 TA AR 3 PR

B PR ER, Hlhe, PFREES —EOMERE SR EZARER
RAH, TR S AM M e A 38R A (Thermally Activated Delayed
Fluorescence, TADF) #M#t e & Tk MH £ V2 —: KPR M5 Pk
T R A MRS LT RATE LN B, AP R A PTE R E—M
KAME R e EE &, Pk fe 4638 25 ik & b BAREAL.

LR FEHFRT, BT ELRBMGEELEMT RA TS EHE., #)
do, TVKABRG FABRIRE., TRIENE. ZRERE, AALE. &
TR E. STENE. URE. BFERRN, EH—ELRARAIINE,
FRT VAR A IR AR G B T ARAR IR, AR A oo VAR R 3R, PRSP
RIFR FH, RE Bl T AR RS &F REL . AZRERMNFT AAR
IR FE A

VA T 4448 6 5K 36 0) it — F LR AR I ARG IR T S A B4 694
it AE,

KA 1 B EAh:

[ITO/PEDOT: PSS/poly-TPD/PVK/DPEPOCz: FIrpic: QD/Zn0/LiF/Al]

#VE IR 645

D). FHees IT0 Z A wM (FaM) $3kIBATR: A& B T RATEFT%
FEAR B LI 20 4, REARAAMLTRERRT, BLALE 10504, AF
& IT0 &d, FH4RA 1T0 ke ) R4

2) . ERENEWEME: TEARY, EFFEHGICEA KA 3500 #/
AP iR A% % PEDOT: PSS, #2iRRTIE] 4 45s. sz /AT A0F 120°C 2k
20 441, T RIBR T RAK,

3) . ERABHEGENE: HHNTFEH, 4 PEDOT: PSS & LA 2500 4%/
SAP e 5k AR poly-TPD 8% (RJE 10mg/ml) , Z&RETIE % 455, 28k
TG EFEFF 110°C 12K 30 4P A& poly-TPD &;

4) . R EGGEIME: £ poly-TPD & LA 2000 45/ 5-4F 6945k 5% %

10
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PVK ik (GRS dmg/ml) , #=iRESIA) ) 45s, R T ARG EFEH T 170°C
B oK 30 o-8F Ak, PVK &

5. KRB % Kk Ed DPEPOCz: Flrpic: QD 354 %, £ ¥
DPEPOCz: FIrpic ZB% TADF KA MM T, FHATREAELETELAR
A

6) . W FAEH EAGEIVE: B BML B LA 2000 4/ 54T 0G4k 5208 In0 &
B (JRJE A 30mg/ml) , #e/ART1E) H 45s;

. BFENEGHME: ok TR B AN B REER Y, A
LiF;

8) . MAR&GHIVE: £ LiF B LA MRLE, FEE T ELREMHF.
VA _E BT AL B 69 e M KA N, AR A T IRE) AL IR 69 R 5T
B, ARE AR TE B b BT M a9 AA ] B KA T

APHERT216F2A 18 B#RFE LA PHEH 201610091388. X
BT 201654 A 15 B 56T E A RFS 201610237544, 9 5 8948 564,
Fsb 5| ] Lk o B £ AR E AT 69 R XA K e iF e —3r 4,
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A F|E R F

1. —HWEFELREME, O3 BBRABAIRKTY RIAEFTE LM £ % —
AR, RAE. U EFIRE,

HF, AL REQEET RAUMH, kS —aRERTES =4
FBEZ R B KA ik 5 — M B e T A AR B X — ) AL,
Pk 5 — AR BAn BT iR 5 — M B 04 5 —F h AR E.

2. BRABEAANER 1 ey T RAREM, o, PTER MM ek
R IE IR R A

3. ARIERAIER 1 K2 TR E T LB, L, rEETF 240
B HLTREANFHE S Z—:

B ik 5 AL 5 Brik & F B A A A EB RT mPTid L B, F=

B ik R A E BT iE Z R E— MR MY R e 2138 &, Fridfegibid
5 B ik B R AR fik

4, RIBAAIEZR 2 ik ey T EAREM, A4, FrRR A dE—
8 MR K IR T AR AR,

5. ARABEAANER 4 FTiL ey T RAREM, EF, PTESRAEREA
MEFA 2, 4,5, 6-v9 (9-—=Frk H) —8 K —pF (4CzIPN)

6. ARIFBAAIFZK 2 R 3 TENET ELAAREM, L TR B R IE R R
KA A @3E TR A AR IRAA .

7. ARIFBAFIEZK 6 ik e & T 2AREM, Lk R AMAHE 04E R
FLAT PGP R I 3R 5 I M 04 S AT

8. ARABEAAN TR T FTik ey & T R AR, o ATk TR 645 1, 2-
Zefek—4, S-ZHIEK (2-CzPN) . (3 - (4, 6-=FKKk-1,3,5-=%-2-3)
- (1,17-Bx3K ) -3-4 ) -9H-=Fvd (3-CzTRZ) F= 2, 5-3 (»fFed-9-3 ) -1, 4-
R (CzTPN) F 8§ £ —Fb, P& BARH# €.4% DFDB-QA F= DMeDB-QA
o E Y —F, PR R B SR AR 5 AR M R BT 638 4, 4 - (N-
vEek) -1, 17 =B 3K (DBP) .

0, ARFARFIEZK 2, 5. T-8 e9ME—IRFTR G T EALREMF, LAk

12



10

15

20

25

WO 2017/140159 PCT/CN2016/107830

PP LR T R AHG AL T8 B TR E T B A AARRORORE £ ) 3R
SEE, BE &A@ E PR ARG LS @A 30%A B,

10, HRIBHFIZR 2. 5. 7-8 E—RPT R T ELABME, L A7
RFFEEAAMMHOELAET L GLETEFRBEAET AP E S —F,

11, ARIEBAIER 10 Frik ey 2T L84, AFPrdabegF 2R X
KKK 550-650nm. PTRLE N E T 2R KA B KA 480-550nm. FTiLTE
KT ERKREAEKA 400-480nm,

12, MIERF|ER 2. 5. T-8 eE—RFTk ey E T 2L AEMH, L AT
R T B M B AL/ e e R EE

13, HRIBAAZEK 2, 5. T-84F—AFTAMG ST L AEM, L Pk
FF S L MR @ EA BUK, PR BRE f ARBRAREAR . AT R B
ALARZE AR A9 21

14, ARBAAEZER 2, 5. T-8E—AFARGEFELREN, LFrTR
oM R FEIR 2 A B PR BB — MR AN i fe B8 R, FTARLS/H
i 25 P KR BEAREAR, PTARE 218 B0 BEIE 3-80nm Z 4],

15, ARABAAEZR 2. 5. T-8fFE—HATEMET L REMN, LOHET
RHH E

FE PR PR B Ao BT i BB Z AR KGR B R RIENE . BRI B
TR E;, Fa

FEPT R TAM AT i A BEZ R KGR B 60T IiEANE. O-T 4 Efe
BT E,

16, ARABAAZER 2. 5. T-8E—AFAEFELREN, L£FrR
%ﬁ%%@%ﬁ I i FRAR 5 P& 5] EAR T 69 FF K U8 ik 3,

. P EEE T EARE S R, OE

31’&4%}%%7]‘}5\;

PR AR EARKR TG i — BB B, AHE. BB B R
E¢,%ii%%@%§%éiﬁﬁﬁ,%uf&gbﬁﬁﬁu%*
PEFa iR AR EZ AR E R A, PTiA R — AR ER TR —EAR
EZ AP, ATt s —aiR EA ik AR E T 69 5 —F A AIRE,

13



WO 2017/140159 PCT/CN2016/107830

18, ARABACFI R 17 ik ey ik, HF, PRk R A a3 R A 38R
R A
19, ARIBEARFER 17 X 18 BTk ey 7k, PR ATk — B EfpTiE
F AR EZ AR B A, TR R AT S E RO T AR R A L
5 TRAAHZEVZ—:
FPTIE R i B F 5 R AR B L T RATE R B Ao
BTk 5 AP L B E— MR AN R EEEE, Pridfeeibit
B 5 Pk B EARE fik,
20, —Fr BT A, LIEA AR K 1-16 F—RAT R FF .58 0 B4,
10 HFZANEsF 2 L08R ERET] 697 A
21, — A RT7REE, GiFwAAEER 20 ATiLe) R 7 HEM,

14



WO 2017/140159 PCT/CN2016/107830

204/
203f -
202I i

205~/

20177

200

&2

1/2



WO 2017/140159 PCT/CN2016/107830

s
513%

B 5

2/2



International application No.

INTERNATIONAL SEARCH REPORT
PCT/CN2016/107830

A. CLASSIFICATION OF SUBJECT MATTER

HO1L. 51/50 (2006.01) i; HO1L 51/54 (2006.01) i; HO1L 51/56 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO1L, HO5B 33

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNTXT; CNABS; DWPI; SIPOABS; CNKI: quantum dot, tadf, quantum, dot, qd, delayed, fluorescence, energy, transport, transmit,

transfer, luminescence, electroluminescence, light emitting

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN 105276526 A (PAN, Caifa), 27 January 2016 (27.01.2016), description, paragraphs 1-5,10-13, 15-21
[0035]-[0038], [0054], [0073], [0078], [0130], [0135] and [0251]-[0261], and figure 5
Y CN 105276526 A (PAN, Caifa), 27 January 2016 (27.01.2016), description, paragraphs 6-9, 14
[0035]-[0038], [0054], [0073], [0078], [0130], [0135] and [0251]-[0261], and figure 5
X WO 2009081918 A1 (IDEMITSU KOSAN CO), 02 July 2009 (02.07.2009), description, 1,3,17,19,20,21
paragraphs [0019], [0027], [0029] and [0155], and figure 1
Y WO 2009081918 A1 (IDEMITSU KOSAN CO), 02 July 2009 (02.07.2009), description, 9,14
paragraphs [0019], [0027], [0029] and [0155], and figure 1
Y CN 104835916 A (JILIN UNIVERSITY), 12 August 2015 (12.08.2015), description, 6-8
paragraphs [0010]-[0014]
PX CN 105870347 A (BOE TECHNOLOGY GROUP CO., LTD.), 17 August 2016 1-21
(17.08.2016), claims 1-19
[] Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“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)

“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

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

20 February 2017 (20.02.2017) 03 March 2017 (03.03.2017)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao ZHANG, Yue

Haidian District, Beijing 100088, China .
Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 62089115

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/107830
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 105276526 A 27 January 2016 None
WO 2009081918 Al 02 July 2009 None
CN 104835916 A 12 August 2015 None
CN 105870347 A 12 August 2015 None

Form PCT/ISA/210 (patent family annex) (July 2009)




N

[ b BB S
PCT/CN2016/107830

A. FR 2R
HOIL 51/50(2006.01)i: HOIL 51/54(2006.01)i; HOIL 51/56 (2006.01) i

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

B3R R AR PR B SCRR (BRI 2 R ARG 355)
HOLL, HO5B33

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )

CNTXT; CNABS; DWPI ; STPOABS ; CNKI : & F pi, HEIR, IE#F, tadf, %006, it, &=, &8, ¥#, £H, b,
quantum, dot, qd, delayed, fluorescence, energy, transport, transmit, transfer, luminescence,
electroluminescence, light emitting
C. FHFRSCAF
By SIHSC, LER, feMHERRE EEHE e E

X CN 105276526 A (7% 20165 1H 27H (2016 - 01 - 27)

PEA15[0035]1-[0038]. [0054]. [0073]. [0078]. [0130]. [0135]. [0251]-
(026118, &5

1-5, 10-13, 15-21

Y CN 105276526 A (7% 20165 1H 27H (2016 - 01 - 27) 6-9, 14
PEA15[0035]1-[0038]. [0054]. [0073]. [0078]. [0130]. [0135]. [0251]-
(026118, &5
X WO 2009081918 Al (IDEMITSU KOSAN CO) 20094 7H 2H (2009 - 07 - 02) 1, 3, 17,
19, 20, 21

PR 2500191, [0027]. [0029]. [0155]F%, K1

2009081918 A1l (IDEMITSU KOSAN C0) 20094F 7H 2H (2009 - 07 - 02) 9, 14
Y555 0019] . [0027], [0029]. [0155]8%, L

Y Wwo

Y CN 104835916 A (FEMK2E) 20154 8H 12H (2015 - 08 - 12) 6-8
W25 [0010]-[0014] B
PX CN 105870347 A (HAFTRBEARMHERAT) 20165 8H 17H (2016 - 08 - 17) 1-21

BURIZESR1-19

[]aessor ek e i,

LRI R

* FIHSCHR) R ARSEAL.

“A7 NARERRIAI KBRS T I AR — BeR S B 0

“gr EEFRHRIED NSRBI AR E S RIFE L

“17 ATEEXT LSRR SR AR RE B, B ASE R s | T
%%E?ﬁ%ﬁ%ﬁ%ﬂﬁ@%%ﬁmﬁ%ﬁ%I#(mﬁ
WROSRATE (. R Al 77 4 TR RS

2ATH T [ br BB BRI TR ESRAGL S B30 #

#
7
“n”
“p»

“rr EHE AR A
KH 2 3B R ) £

B4
Xt
BBIAIRR I, S
T
HoA

E,5$%Kﬁﬁ%,@%7ﬁ%
B, NEERESRIRIA

“ X’}
H A B
BERLAERSCHE, S
B R B T A,
BN A B
e R S

“y” BERELEERLAG It

2
. .
RN R 5 WA, R ETH R

5
A

“g”

Bk 3R S B 72 1R

Bk R 4 Ay H 4

rE b BT HRE K & IR 65 100088
HEHS (86-10) 62019451

20174 2H 20H 20174 3H 3H
TISA/CNF) A4 BRI 25 Mt SZRUE R
R N RICANE FE AR AUR (ISA/CN) A

BiEERD (86-10)62089115

% PCT/ISA/210 (Z5271) (2009%7H)




P R [ 1 3 5
KT AR EFIIE B

PCT/CN2016/107830
Ko ) 5 RIS (ﬁ;f /ElEI) LA (ﬁ;f /ElEI)
_____ CN 105276526 A 2016£|51H 27H 36
_____ wo 2009081918 Al 2009f|57ﬁ 2H 36
_____ CN 104835916 A 2015f|58ﬁ 12H 36
CN 105870347 A 2015f|5 8H 12H T

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)



	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

