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(57) Abstract: Disclosed is a quantum dot light emitting diode,
comprising a cathode, an anode, and a quantum dot light emitting
layer disposed therebetween. A functional layer is disposed be-
tween the cathode and the quantum dot light emitting layer. The
functional layer comprises n layers of stacked functional structur-
al units. The functional structural units are composed of alterna-
tively stacked electron blocking material layers and electron trans-
port layers. The electron blocking material layers in the functional
structural units are disposed close to the quantum dot light-emit-
ting layer, the electron transport layers in the functional structural
units are disposed close to the cathode, and n represents an integer
greater than or equal to 1. The functional layer of the quantum dot
light-emitting diode of the present disclosure is arranged to reduce
the transmission rate of electrons to the quantum dot light-emitting
layer, so as to balance the injection rate of electrons and electron
holes to increase the recombination efficiency of carriers in the
quantum dot layer. and further increase the luminous efficiency,
stability and service life of quantum dot light-emitting diodes.
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-TPD:-NiO, NPB -TPD: CuSCN, NPB: MoOs. NPB: CuO. NPB: V>0s. NPB: CuS.
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B S B RHEAD 5 = A2, Pk ThBe 2 1 sz o v B A
kHz HEIR & SRO6ZE R E, Bk D)se 2 M 02 8 i 42 B AR IRk
By VAR T, PR R i PR AR Z AR R PVK. B2
H 1.5wt.%Li-TFSI 1) PVK. #4446 3wt.%Li-TFSI ] PVK. 4.5wt %Li-TFSI ]
PVK LA 6wt %Li-TFSI [ PVK; BTk AR A ITO, JEREA 100nm; Bk = 7k
NJZM KA PEDOTPSS, JEIEHN 40 nm; Frid s 7L ZM BN TFB, BN
80 nm; FTiA & SR ICE MM BN InP/ZnS, A 100nm; ik 42 EFFE
PARLZ SR 4nm;s BTk B b A5 = MRS N ZnO, BTk Bz i+
RS E R B2y 20 nm; BTk IRy Al JEJZ 4 50 nm.

LIt 2

—MEFAOCRE, NTE LRKREFEZESRE MR, k. 20
Nz Btz EFRRO6Z DIReEMYIN, ridohseZafEes=a%
B S B RHEAD 5 = A2, Pk ThBe 2 1 sz o v B A
kHz HEIR & SRO6ZE R E, Bk D)se 2 M 02 8 i 42 B AR IRk
By WM E IR T E, PR R L AR Z A EMK IR TFB. 54647
1.5wt.%Li-TFSI [ TFB. #24H 3wt %Li-TFSI [ TFB. 4.5wt.%Li-TFSI [ TFB
DA 6wt %Li-TFSI [¥] TFB; Pk BHIK A ITO, JEREA 100nm; Pk yGENZ
¥y PEDOTPSS, J§ 27y 40 nm; Frid == A& M =4 KLy TFB, JE/Z 74 80 nm;
Bk &+ SO RIMESA InP/ZnS, JEEH 40nm; Ak i RRES A RLE
WS EER 4nm; BTk &)= 52BN SnO, Bk &2 4840 12 1 2 5
10 nm; JrkBfiN Al JEJE 79 50 nm.
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A 1.5wt.% MoOs ] TCTA 152 3wt.% MoOs ] TCTA.4.5wt.% MoOs [] TCTA
PAJC 6wt.% MoOs 1) TCTA: Pk BH% 9 ITO, JFE2A 100nm; ik = /A&
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¥y PEDOTPSS, J§ 27y 40 nm; Frid == A& M =4 KLy TFB, JE/Z 74 80 nm;
Bk & SO RIAM BN InP/ZnS, JEE 80nm;  ATid%E 2 BRI R E
RISy 4nm; k2 A5 E A EHA 08 TiO, it &2 W BREH RHZ (9
JEJZE N 15 nm; Frid Ay Al JE DY 50 nm.

LIt 4

—MEFAOCRE, NTE LRKREFEZESRE MR, k. 20
Nz Btz EFRRO6Z DIReEMYIN, ridohseZafEes=a%
B S B RHEAD 5 = A2, Pk ThBe 2 1 sz o v B A
kHz HEIR & SRO6ZE R E, Bk D)se 2 M 02 8 i 42 B AR IRk
By VAR T, PR R i PR AR Z AR R PVK. B2
H 1.5wt.%Li-TFSI 1) PVK. #4446 3wt.%Li-TFSI ] PVK. 4.5wt %Li-TFSI ]
PVK LA 6wt %Li-TFSI [ PVK; BTk AR A ITO, JEREA 100nm; Bk = 7k
NJZM KA PEDOTPSS, JEIEHN 40 nm; Frid s 7L ZM BN TFB, BN
80 nm; ik &F i NZ M KL N CdZnS/CdZnSe /ZnS, JEJEN 120nm; Frik
TR PR ENZ IR AR 4nm;s Bk B HUZE M BN AlZnO, ik )2
HFAL 2 IE RN 8 nms BTk B AL B4 50 nm.

LIt 5

—MEFAOCRE, NTE LRKREFEZESRE MR, k. 20
Nz Btz EFRRO6Z DIReEMYIN, ridohseZafEes=a%
B S B RHEAD 5 = A2, Pk ThBe 2 1 sz o v B A
kHz HEIR & SRO6ZE R E, Bk D)se 2 M 02 8 i 42 B AR IRk
By WM E IR T E, PR R L AR Z A EMK IR TFB. 54647
1.5wt.%Li-TFSI [ TFB. #24H 3wt %Li-TFSI [ TFB. 4.5wt.%Li-TFSI [ TFB
DA 6wt %Li-TFSI [¥] TFB; Pk BHIK A ITO, JEREA 100nm; Pk yGENZ
¥y PEDOTPSS, J§ 27y 40 nm; Frid == A& M =4 KLy TFB, JE/Z 74 80 nm;
Fid &1 S ROEZHIMESA CdZnS/CdZnSe /ZnS, JEE A 30 nm; FrikeEZHT
BRELARLZ T BE Y 4nm; IRk B2 o746 2 A RN TPBIL,  finid i) 1
TR E Dy 12 nm; BTk BIROY AL JEJZ 04 50 nm.

LIt 6

10
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—MEFAOCRE, NTE LRKREFEZESRE MR, k. 20
Nz Btz EFRRO6Z DIReEMYIN, ridohseZafEes=a%
B S B RHEAD 5 = A2, Pk ThBe 2 1 sz o v B A
kHz HEIR & SRO6ZE R E, Bk D)se 2 M 02 8 i 42 B AR IRk
B WRFHRE AR R, PR R R R A MK IR TCTA B2
A 1.5wt.% MoOs ] TCTA 152 3wt.% MoOs ] TCTA.4.5wt.% MoQs [] TCTA
PAJC 6wt.% MoOs 1) TCTA: Pk BH% 9 ITO, JFE2A 100nm; ik = /A&
¥y PEDOTPSS, J§ 27y 40 nm; Frid == A& M =4 KLy TFB, JE/Z 74 80 nm;
Bk &1 S RS2 HIMESA CdZnS/CdZnSe /ZnS, HIEE AN 110nm; FriddE/z
FERRAAEHZE T B 4nms ik &3 2 P4 50 2 A RS A ZnO, Pk i 2
HFAL 2 IE RN 8 nms BTk B AL B4 50 nm.

g7 LR, ARAFREIEF AU S IRE AR E IR & RUROZ
Z I hRe)s, ik Thfe 24 n ZESRE NI IT, FrikIhiesdsi 5
0 HH 2 B B I L B A RH ATl A R 2, Pk Dy B 45 44 B 7o b i L
PR R Z S SRR A, Tk DR 4548 50 o (1) HL A i = S B A
W, ik n HARTEHT 1 MBS KAFHEF SR CRE BRI EeEm
B BRSBTS I A 22, I8 LR 2 BTN
WA, DIREERFEE T 2 PNESE, #fikeET SO RENE
JEREE . FREVERE I A s D, FrAThARR ) i SRR R AT
b HLF AL 52 T B RS T R & VRG2S MR R ™ AR AR

B FRAR AL, AR AT IR AR T 3R 284, b A AT i R 7ok
Y, AT LU Lk U BN DA B e, I AT 3 e 5 AR S S & T AR A Pl
BB L SR (AR M

11
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R EKRH
1. —METF RO, WREIIN. BHBR AR B A B AR BH B 2 TR

BEFAROLE, HEEET, FridBIfE 7 82022 M EAhRE, ik
gt 2 A n BA & B NIRRT, Pk DhRe4i M ST = & I E LT
BELESHA BHZ T H At )= 2R, Pk D R 4546 B 7o Hh i P BR S A R Z SR & 1
RURICEE, iR Dy B4 M S oo v 1 WL T AL A E S AR, Tk n KT
ST 1AL

2. MRIERCRIESR 1 Tk & s R 9, HAHMERT, Ak FaeY
MRHERIR BHE H PVK. Poly-TPD. NPB. TCTA. TAPC. CBP. TFB #l DNA
B 2 i

3. MRERUCRIZER 1 iR &EF R g, HAHEE T, Bk s pa Y
WRHZ A B B4 &9 241 PVK. Poly-TPD. NPB. TCTA. TAPC. CBP.
TFB 1 DNA W {—FE 2, Priffb&4i% H Li-TFSI. NiO. CuSCN. MoOs.
CuO. V2053 CuS H11—Fh,

4, WRIEBCRIE R 1 Tk &7 SR 9, HAMEAT, Bk FaeY
MEHZE I LUMO 8824 4-2.0~-5.0 eV

5. AREERCRIER 1 iR &+ SR R, HAHIEET, Bk n HKT
ST 2 MEEL HPTR n Z IR o R AL E hRe S ot R, SR
P FLF FRESR BHE AR LUMO BEROK T 1R & s R 62 1 B BRI R
JEM BT LUMO R84 .

6+ MREBRIZR 5 iR EF mUpOL RS, HAFEET, 2<n<10.

7. MRABEBRER 5 Bk EF AAO6ZRE, HAHMEET, 2<n<S.

8. MIBAER 5 ik M=+ SUROG RE, HAHMEAET, AHATH-F R
MEHZ LUMO §84% 22 4-0.1~-0.5 eV,

Oy MAEBCRI R 5 FrR S+ SR A, HAMEET, kg ZEd+
BEE4ATELZ I 2-5nm.

10, RAEBURIZER S TR 8+ SR A, HAHIEE T, FridZm+
Pl 2 (1 )82 M 10-120nm.

11, MRAEACRIEER 5 Rk S+ SR ke, HAHIEAE T, Ak e-F 1
ERREEE ZnO. TiOs. Algs. SnO. ZrO. AlZnO. InZnO. GaZnO. MgZnO.

12
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ZnSnO. BCP. TAZ. PBD. TPBI. Bphen A1 CsCO; F1ffj—FhEL £ fh .

12 WRIEBOHER 1 ik 85 SO RE, HAHMEAET, b By aiE
MEHE B O-VIEAEY . TV EEYAT -I-VE RSP i —Fhei 2 Fh

13 MRABEBCMEER 1 Pk () &+ RO R, HARHEE T, Ik BHARAN &
T RECRZWE s EA 2 ez, k2 7L 2 M B & B TFB. PVK.
Poly-TBP. Poly-TPD. NPB. TCTA. TAPC. CBP. PEODT: PSS. MoOs. WoO:3.
NiO. CuO. V:0s il CuS HH—Fhok £ Fh.

14, MRIEBCFZR 13 Pk &+ mUAO6 RS, HAHIEAE T, Pk ik
)2 0 )2 R 30-100nm

15, —MF R HI&TE, HEMEET, B80T D%

PRALEEAR

FEPTR AR B IhER ), Pk Dige B 040 n B RS B R D BE 45 BT,
JITik Ty B 45 46 5 T HH 8 BBV L B LR A AR R 2, ik D s s
T M BRI B ASOUERE, ik D se 4 S R
el = AR AR BCE, Pk n AR TET 2 1%

13
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