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applications, and their commercialization and industrial upgrading are heavily reliant on the continuous innova-
tion of high-performance emitters. The evolution of OLED emitters spanning from traditional fluorescence
and phosphorescence to thermally activated delayed fluorescence and the recently developed sensitized fluores-
cence strategy, has broken the conventional theoretical bottlenecks of exciton utilization efficiency and com-
prehensively promoted the optoelectronic performance of OLED devices. Driven by the booming demand for
ultra-high-definition displays, narrowband materials with wide color gamut have become a research hotspot.
Among them, multiple-resonance systems have attracted extensive attention by virtue of their inherent nar-
row emission bandwidth and superior electroluminescence properties. Furthermore, traditional fluorescent
materials have become another promising narrow-spectrum material system owing to their outstanding device
stability and advances in sensitized f{luorescence strategy. In this review, we take the developmental trajec-
tory of OLED emitters as the central thread, systematically summarizing the luminescence mechanisms, fun-
damental characteristics, and representative molecules of traditional fluorescence, phosphorescence and ther-
mally activated delayed fluorescence, along with the sensitized fluorescence strategy. Subsequently, we fo-
cus on the frontier of narrowband emitters, providing a detailed exposition of the design principles for narrow -
band material systems governed by the multiple-resonance effect and aromaticity localization effects, and sys-

tematically review current BT. 2020-compliant emitters. Finally, we conclude with a forward-looking per-

spective on the future evolution of OLED emitters.

Keywords: organic light-emitting diodes; emitters; narrowband materials; BT. 2020 standard
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Tab.1 Performance summary of BT. 2020-compliant emitters
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SB-DPA 137 13 08 18,7/ 0154 0,031 LTw=056h@  Angew Chem IntEd, 2025, 64:
' SR 100 cd/m? 202503320
LT,=38.3h@ _ i}
{BO-4B 449 13 99 39.6/31.5 0.147, 0.043 500 od/m? Adv Mater, 2025, 37: 2500010
o) C m
A Chem Int Ed, 2025, 64
3BON 440 18 84 23.8/13.7  0.158, 0.040 fgew Lhem N
202518651
LT;,,=1.5h@ Angew Chem Int Ed, 2025, 64:
BO-BTC 423 41 92 24.7/~ 0.156, 0.038 ‘ , :
100 cd/m? €202511921
. _ LT;=0.9h@ Angew Chem Int Ed, 2026, 65:
BOCz-PO 447 18 95 19.6/ 0.152, 0.048 ,
100 cd/m? 8746575
EnBOBO 445 19 91 33.0/~ 0.146, 0.046 J Am Chem Soc, 2026, 148: 8163
TBNO-2 447 15 98 40.4/21.1  0.145, 0.044 Adv Mater, 2026, 38: e17512
LT,,=40.7h@
BN-M3 451 22 100 34.8/14.5  0.148, 0.045 100 cd/m? Adv Mater, 2026, 38: e14617
C m
Green emitters
{CzphB-Ph 524 21 98 29.3/- 0.21,0.75 Nat Commun, 2022, 13: 4876
LT,=321h@ A Chem Int Ed, 2025, 64:
©-DABNA-D 513 19 99 34.6/30.7  0.16,0.75 & h@  Angew Chem In °
1000 cd/m” 202512162
i} LT,<1h@
DBNDS-DFPh 518 16.6 97.7 34.5/- 0.17,0.76 5000 od/m? Adv Mater, 2025, 37: 2416224
o) C m-
) . _ ) _ LT;,=0.53h@ Angew Chem Int Ed, 2025, 64:
DBNDO-3 518 16.2 95 32.0/12.8  0.18,0.75 ) ;
1000 cd/m 202515889
i _ . LT,=15h@
DBF-v-DABNA 517 16 97 25.8/16.8  0.18,0.75 5000 cd /m? Adv Mater, 2026, 38: ¢18330
< C m
. i} LT, =450 h @
m-DBFSi-d 515 14 99 41.9/26.3  0.14,0.76 1000 cd/m? Adv Mater, 2026, 38: 72684
C m-
LT:=28h@ .
0-DABNA-4TBP 519 23 94 34.7/32.6  0.20,0.75 1000 cd/m? Adv Sci, 2026, 13: ¢22814
C m-
DBECN 19 1o o 28.5/21.2  0.18. 0.75 LT4=1187h@ Adv Mater, 2026, DOI: 10. 1002/
) . il Re) . . > O o
1000 cd/m” adma. 74082
Red emitters
, LT,:=605h@
BNNO 637 32 95 34.4/31.4  0.708, 0.292 5000 od/m? Adv Mater, 2023, 35: 2301018
C m-
LT=124h @ 4
RBNO2 645 39 98 26.6/16.1  0.708, 0.292 1000 od/m? Mater Horiz, 2023, 10: 3712
C m
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(1)
A [a] FWHM[a] PL Y[n:
Emitter '/ / v/ EQE, 1000/ %  CIE,, CIE, Device Lifetime Reference
nm nm % ! ’
IDIDBNO 663 39 89 27.2/21.1  0.702, 0.297 Sci Adv, 2023, 9: eadh8296
LTg=124. 3h@
1I-b 660 35 66 22.6/21.5 0.710, 0.290 £ . e J Am Chem Soc, 2025, 147: 19305
1000 cd/m
7 630 21 76 24.2/20.0  0.704, 0.294 Natl Sci Rev, 2026, 13: nwag219
BDP1P 644 23 84 15.6/15.5 0.708, 0.292 Adv Funct Mater, 2026, 36: 29876

T HRERM ) MR-TADF B8 IR M o (s b ks [a AP0 il it

Note: MR-TADF emitters and traditional fluorescent emitters were shown in white and gray background, respectively; [a] In toluene solution.

B K, MR-TADF #1 B} 1 28 0 %5 6 1%
K Z % J1 . MR-TADF # Bl % B A & 1
PLQY FMIE 5 1 & R4 A8 R B, Aok kLA B
MRCRIR B B SRR tE e 22 . H AT, BHF TAE
# R F G AR O RS R R R A AR 2 R OR
W& , S B M 2k 3% MR-TADF bk 88 18 Ao Al

©Bule emititers meeting BT.2020 stamdard (CIE <0.05)

Ph Ph

3B-DPA {BO-4B 3BON BO-BTC

9 Green emittters meeting BT.2020 stamdard (CIE , =0.75)

®-DABNA-D

(CZphe-Ph (perdeuterated)

o Red emittters meeting BT.2020 stamdard (CIE <0.30)

IDIDBNO

Structural summary of the BT.2020-compliant emitters

DBNDS-DFPh DBNDO-3 DBF-v-

BT MR-TADF # 8}, & 58 906 B RHE 4% 1 L A
w G B AR R R A AR E L R
OLEDs i 6t ki e e 4% o H2 , A6k iy 1%
GO B T 8D R T PR K R £ )
JETE AL G 1, LU 1 H e L kR v
JE 0 A AR TR A A

“eu

DPA-B4 (M)-DB-S [B-NIN2

BOCz-PO EnBOBO TBNO-2 BN-M3

J O

DABNA m-DBFSi-d ®-DABNA-4TBP DBFCN
-
CCOL ﬁ
S /‘ & ///
20 TE
Mes @ @
b 7 BDPIP

B3 BT.2020 & 42 #iC &
Fig.3 Structural summary of BT. 2020-compliant emitters

#2 MR-TADF ##FEER MBI EE

Tab.2 Summary of the characteristics of MR-TADF and traditional fluorescent materials

Category MR-TADF Traditional fluorescent materials
FWHM Narrow Narrow for minority
Color purity Better for blue and green;lack of red Better for red;lack of blue and green
Device efficiency Over 30% for majority Over 20% for majority
Efficiency roll-off Small for minority Small for majority
Device stability Limited, commercially challenging Excellent, commercially viable
Future prospects To improve the device stability To narrow spectral width
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% 63 %

3 BHEERE

I 40 4Rk, KO MR B & — B S
OLEDs /R AR & J& i i 03k sh . —
T8I, >y 52 B v 8 R FE 23 RS A 8% B DG A R |
TADF # 8L B Ak 5 ' 55 W AH 4k B I &, AS W
G A% A B A PR 5 55 — O i, b i 2 UHD-
OLEDs 75 3K , 28 Y6 1% w4 R 09 0 & ik 42 7 B /R
Sk R 1, Z AT O £ IR A A
BHE R M 5T F R LR R R AR al A G
HEPEREEE bR bR B AR, O OIS AR
R . SR Z R TR PO aY e 3R 5
5] R, 2% 26 M BT Ak T 52 50 = B 55 1) 1 Ak R
FH Y I 8 3 T 48 B R 6 A A G e e M R iR
RN/ F IR R . Hop 07 B M B
VL7 A A B8 5 A AR 1 O 1% A AL B AR T RR 2R 1 1Y
W LA R HUS TR s 28 . F— 2 b,
XFELA BT. 2020 & GBI G40 BT, AR 25 14
ROR R 5 H 2R M R A

H AT, OLEDs i 7n 77l (9 56 4 #% .0 © AT AR
il 3 A {2 ORI R . Ok, & R R F 2 K
HEEAE LR ILAN4ERE . 1) 3 Bom SR F R 7R b .
HH B T 52 56 5 4% 14 i A5 19 05 R 2 A iR AL
SRR 2 L E B T e R S R B 2 R
Mo 2) @R OCH R bR . i — 0 R RHT
ZE TG A BRI R R SR T T ik B
£ & BT, 2020 b5 #E , J2& oK Ok o T T K%
B FEZT o 3D KA 2 i 2 w6 R
AR AS CR B . MR, 48R 2 50T i 1 7 b i
BHFE S8 PR RE M m AT B AN R 2 T S5 = A
FEE AR R R HERE . FE R EM BHA R, £
AR A RMR SRR AT & M 4 T RS R e
PEIRE 2 RSO0 BB A IR I = A
FEMEAE LB RIAE B R R 5, 9 R A RHA R
JEOCHE . BRI, T RS H E AR RR M
o2l B 5 K T A i RO A RMA R B3 OLEDs
07 BRI 1) R v 0 R AR B — AR R B
KA FTAE .
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