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Abstract; Dendritic luminescent materials are a kind of three-dimensional (3D) organic optoelectri-
cal functional materials composed of the central core and the dendrons. They are regarded as an im-
portant category of organic luminescent materials for the development of cost-effective and high-effi-
ciency organic light emitting devices( OLEDs) because they possess well-defined molecular structure
like small molecules and excellent solubility like polymers. Thermally activated delayed fluorescence
(TADF) dendrimers-based OLEDs can realize 100% internal quantum efficiency by utilizing triplet
excitons through enhanced reverse intersystem crossing process from the lowest triplet state to singlet
state. Thus, TADF dendrimers represent a promising approach towards highly efficient dendritic lu-
minescent materials. During these years, significant progress has been made on the molecular design
and device performance of TADF dendrimers. In this review, we classify the TADF dendrimers ac-

cording to their core structure and summarize their research progress with the emphasis on molecular
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structure,, photophysical properties and device performances. Finally, the perspectives and the key

challenges on developing TADF dendrimers are discussed.

Key words: thermally activated delayed fluorescence; dendritic luminescent materials; solution processible; organic
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Fig.1 Molecular structure of the TADF dendrimer and the light emitting mechanism of TADF OLEDs



906 K ot

¥R Fa2 B

2 BHHUK TS HOAE IR 35 R AR

ARG ALHE IR DAL — B i A%
(tne 732 AR o0 ) FAME DI RER B (U H A 250X
T RE ST B L T 2R AR AT M, Lo T A
B RS o Hep O R =8 AR — R
Wl 245 P52 (A BT TR ASE I A | Y R
AL PAITL A, 3 A 4 RO A R I T RE
DAL P s B e i 45 7 2K R0 H AN 4s L 1 g
A DLV PR R AOCIERE , R, Sh IR R KOt
O AZ R ELZE AR TSR] LA R0 i e B2 K fi
AR o AR BCR AT AL SE IR 5 et
*ﬂrl?l’ﬂ HUOAZA R ZEAT 73028, XERECIR TADF #481
AT DY B 5 % e BE S5 D 1T Y
ju&%ﬂirﬁT B

D=D=D;=

’O G3

DT-1(G1)
DT-2(G2)
DT-3(G3)
DT-4(G4)

RS v v SIS v o v

Qﬂ’

DT-10

DT-11

Qoaf
C'ey QO
O 20

- 3
OO

J
“1*»

b O 4’ % o;’ h J

D,=D;=Ds=

2.1 KI=Be AR E0R TADF #44
SRRST AT HOR AR A T RE ) 2R
12 AR 78 D /N 731 T A SE IR SRR
HFZ K80, 2015 4F, Yamamoto 55 1 K 218
TLL=B A1 ~ 4 AR5 IR Ry A Y
TADF b4} DT-1 ~ DT4 (& 2) ) WFsE R, 5
2 ~4 AW BCIR TADF A4 RE i T B o5 48 HLiE
(Highest occupied molecular orbital, HOMO ) F/l 5%
IR 5 LB ( Lowest unoccupied molecular orbital ,
LUMO) 5 & 2 & 80/, R 2L H BA i i TADF 4§
P, AE L5510 0.03,0.06,0. 06 eV, I HI% 4
B 5% O & F 20 % ( Photoluminescence quantum
yields, PLQY ) ¥ K T 0. 94, H 2 H ¥ i A& 19
PLQY 41 B 25 A K i) 1 g B I (DT-2: 0. 52
m3w3LDM~0%)ﬁT%%mﬁﬁﬁﬁ

D=D=Ds=
D

Q

N
O R=—CH;

< =2

DT-5 DT-6 DT-7

&
é,
:{*

o ‘%

B2 L= i A IR ACIR TADE A1k 2200

Fig.2 Molecular structure of TADF dendrimer with triazine core

[2530]



%71 I

s G5 BEPBCIR PR AL SE IR DR RHIT 5 907

AR ARG R A 2 S8, TR
F AR 45 B v oD TR AR B 4R R R R AN ik
K (External quantum efficiency, EQE ) 4351 42.4% |
3.4% 1 1.5% ., [RIAT, ZWF TSRS 2 FRARDIR
ST EBIARNFE RS EISEA  fiiE T A B
fEPE BIRECIR TADF #48F DT-5 ~ DT-7, H: AE 4%
Wk 0.10,0.12,0. 09 eV, # A PLQY KT
0.40, H LURCT 3 RAMNEZE R DT-6 Ak
JZ R A BON T T 20 45 W AR Z2 e 1k 1) I
K EQE 1551 9.5% >, i—24% DT-6 B2 5k
R NE =N A e U1 e Rl T 7 D
PLQY 27+ % 0. 76, AN 19 A W0 T. T 28844
ik EQE #2712 16.19% ™

Choi Z54 A0 T J P male A A7 308 2ok S0 Y 56 37 42
#| TADF v #% b 54 i T AR TADF 4
AL DT-8 #1 DT-9, AR I 1 3 (Rl be £ AT A 5 | A
REAZ T W & G0 5 B AR AR A Z 1]
MR T AH EAE A, AR R PO AZ I R R,
FIEEZS PLQY 23518 0. 69 F10. 56, AE 435
0.079 eV fi10.134 eV, #ER DN H A5k 2.9
ws A125.2 ws, Hf DT-8 A1 DT-9 I FH T A2 71

o
e

WAL 2 AR B e F b, Ho ok EQE 433l
H9.5% F 8. 1% , H Lt F A & WAL B v o0 #%
(EQE =1.2% ) , ##FRCRITHA 7 £57

Jiang S5 R WS AR A 38 38 16 0 A s i 3% 4 )
—OREL =R /MR TADF Hu0 iz b B R T R RDIR
TADF #1#} DT-10 #1 DT-11"*', DT-10 I DT-11
P 25 2 S 3 59 52 F- 490 nm A1 487 nm, 5
4: % TADF FRITIY & G (502 nm) AH G, KB

—EBEWE®, I H DT-10 # DT-11 1)
PLQY 4351k 0. 58 F10. 76, M T o %43 T
(0.32) BB 4&F, seAh, Xk &4 07 X
REAS AR M DR 5 RO A ) & e, LR RL A A
FAE I RBAE A &AM i At DAL MR FERR K, LA
DT-11 N %62 il 28 9 3B 48 24 25 15 1) e K EQE
J10.1% , FFX—B TR, Mfi1id & T L
SRR/ =M TADF Hl A 5 BOERAL
ARZSEAEE DT-12 F1 DT-13, H AE 43514 0. 17
eV F10.20 eV, FHF AL 18 A 2 X i B A0 KA 41
HFEH , PLQY HH VLM% F /9 0. 44 £+ % 0. 56
(DT-12) #10. 71 (DT-13) , ] DT-13 #l & 8yE#5
T BB K EQE K 11.8% ),

Y
e, x

o g

DT-14

=o=DT-14
1.2+ == DT-15

Normalized intensity

T T 1 | T T T T I
300350400450500 550 600 650700750
A/nm

B3 PL= Rk TADF #48 DT-14 F1 DT-15 094> F4544 , R (10~

H RSSO i £ (b) Y

O
iaae

g DT-15

f\
G
NS
_
Q
Pl

_
<

107

PL intensity/a. u.

1072

t/ s

* mol/L) BRI & B e (a) K
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Tab.1 Summary of photophysical and electroluminescent properties of representative TADF dendrimers

Ap/nm PLQY/ % AEg/ LE,,./ EQE,../ CIE' .

Materials Ref.

(test condition) (test condition) eV (ed- A1) % (x, ¥)

DT-3 473 (toluene) 100 ( toluene) 0.06 — 3.4 (0.266,0.485) [25]
DT-6 500 (doped film) 76 (doped film) 0.07 42.7 16.1 (0.28,0.49) [27]
DT-8 520 (neat film) 69 (neat film) 0.079 30.8 9.5 (0.32,0.57)  [28]
DT-10 490 (neat film) 58 (neat film) 0.20 30.5 10.1 (0.24,0.51) [29]
DT-13 541 (neat film) 71 (neat film) 0.20 39.0 11.8 (0.39,0.56) [30]
DT-15 509 ( toluene) 74 (toluene) 0.02 63.3 20.6 (0.30,0.52)  [31]
DT-16 492 (neat film) 68 (neat film) 0.09 30.6 12.2 (0.22,0.44) [32]
DT-19 458 (neat film) — 0.11 10.5 6.2 (0.18,0.27)  [33]
DT-20 460 (neat film) 61 (neat film) 0.23 12.6 7.3 (0.18,0.30) [34]
DT-22 438 (neat film) 58 (neat film) 0.25 4.1 — (0.15,0.12) [35]
DT-25 499 (neat film) 57 (neat film) 0.16 — 10.7 - [37]
DT-28 540 (neat film) 54 (neat film) 0.04 24.7 7.9 (0.35,0.54) [38]
DT-29 520 (neat film) 77 (neat film) 0.11 - 13.8 (0.40,0.54)  [39]
DT-32 493 (neat film) 33 (neat film) 0.12 14.0 5.7 (0.26,0.48) [40]
DT-34 501 (neat film) 74 (neat film) 0.08 46.6 17.0 (0.27.0.52)  [41]
DT-39 667 ( toluene) 8 (toluene) 0.16 - 0.254 (0.69,0.30)  [42]
DT-40 667 (toluene) — 0.17 — 0.62 (0.67,0.31) [43]
DT41 - 52 (neat film) 0.17 46.3 15.5 (0.25,0.52)  [44]
DT44 477 (toluene) 89 (toluene) 0.18 63.02 20.41 (0.25,0.52) [45]
DT-46 548 (neat film) 90 (neat film) 0.08 44.5 16.5 (0.42,0.55) [46]
DT47 518 (toluene) 63 (doped film) 0.04 40.6 14.2 (0.25,0.47)  [47]
DT48 477 (neat film) 76 (neat film) 0.03 46.4 21.0 (0.19,0.35) [54]

a WEBCR G ;b R HLTRACE s ¢ SRAMIE TR d kbR
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