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Fig. 1 Multiple OLED material electroluminescence mechanisms diagram
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Tab. 1 Device performance of aniline based MR-TADF materials

Von/ Lmax®/ CE nax®/ PE nu/ (AgL'/ CIE®
Emitter EQE ./ % Ref.

v (ed*m™2) (ecde A1) (Im+* W™ 1) FWHMS#) /nm (x,y)
DABNA-1 4.1 — 10.6 8.3 13.5 459/28 (0.13,0.09) [8]
DABNA-2 4.2 — 21.1 15.1 20.2 467/28 (0.12,0.13) [8]
TBN-TPA 3.5 16 593 40.2 30.0 32.1 474/27 (0.12,0.19 [17]
t-DABNA 3.3 — 21.9 22.0 25.2 465/27 (0.126,0.102)  [18]
t-DABNA-dtB 3.3 — 28.1 26.0 25.4 473/23 (0.112,0.157)  [18]
PAB 4.7 782 10.4 7.1 14.7 456/31 (0.145,0.076)  [19]
2tPAB 4.5 1241 8.0 16.8 16.8 456/27 (0.145,0.076)  [19]
3tPAB 4.1 1100 10.2 19.3 19.3 460/26 (0.145,0.076)  [19]
tDPAC-BN 3.5 1126 17.6 15.4 21.6 460/28 (0.135,0.094)  [20]
mBP-DABNA-Me — 21.3 24.4 24.3 468/28 (0.124,0.140)  [21]
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Fig.3 Chemical structures of carbazole based MR-TADF material
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Tab. 2 Device performance of carbazole based MR-TADF materials

N Veout/ Lo/ CE nux®/ PE i/ —— QeL/ CIE® el
Vo (edem?) (cd* A" (m-W1) FWHMS#) /nm (x.y)
DtBuCzB 3.6 6 934 43.2 37.7 21.6 188/29 (0.10,0.42) [22]
DtBuPhCzB 3.8 13 670 66.2 54.7 23.4 504/34 (0.15,0.61) [22]
CzBN 3.4 49 933 38.3 10.1 20.6 180/34 (0.13,0.31) [23]
CzBNCz 3.2 52 803 12.6 17.8 20.7 471/36 (0.15,0.26) [23]
Cz2DABNA-NP-M/TB 3.3 - 29.8 26.0 21.8 477/27 (0.11,0.23) [24]
»-C2-BNCz - - - - - - - [25]
m-Cz-BNCz 2.9 26 230 117.6 127.4 31.4 528/45 (0.26,0.68) [25]
y-Cb-B - - 17.8 19.0 19.0 161/28 (0.13,0.13) [27]
TCz-B - - 100.7 72.4 29.2 515/30 (0.16,0.71) [27]
DACzB - - 81.6 58.2 19.6 571/30 (0.47,0.51) [27]
CzBNNa 2.9 56 610 41.8 50.5 20.5 184/42 (0.149,0.360)  [28]
CzBNPyr 3.2 34 872 11.5 37.1 19.4 183/34 (0.133,0.318)  [28]
SF1BN 3.9 - 70.0 59.8 35.9 492/27 0.077,0.471)  [29]
SF3BN 4.0 - 70.0 57.5 32.2 496/30 (0.092,0.515)  [29]
TCzBN-DPF - - - - 26.4 191/28 (0.09,0.53) [30]
TCzBN-TMPh - - - - 25.1 186/27 (0.11,0.38) [30]
TCzBN-oPh - - - - 26.0 189/28 (0.09,0.46) [30]
BN-CP1 2.4 54 753 83.8 109.7 40.0 196/25 (0.09,0.50) [31]
BN-CP2 2.4 57 582 82.6 108.1 36.4 197/26 (0.10,0.53) [31]
S-Cz-BN 3.1 - - - 30.5 187/25 (0.10,0.31) [32]
D-Cz-BN 3.1 - - - 37.2 188/24 (0.11,0.40) [32]
TW-BN 3.7 9 726 45.3 33.1 27.8 488/26 (0.14,0.36) [33]
TPh-BN 3.7 13 518 54.8 43.1 28.9 192/28 (0.10,0.46) [33]
pCz-BN 3.6 11 483 64.6 50.8 27.2 496/30 (0.13,0.54) [33]
mCzBN 3.7 13 725 61.2 44.7 25.9 496/31 (0.15,0.55) [33]
DPACzBN1 3.7 16 234 36.0 - 23.6 475/34 (0.14,0.30) [34]
DPACzBN2 3.7 15 495 31.6 - 24.0 169/28 (0.13,0.16) [34]
DPACzBN3 4.2 14 629 34.5 - 27.7 172/24 (0.12,0.18) [34]

LIU % AP FE DtBuCzB 43 F 0l 07 7% 82 AN [R) (1 B 56 3% 3 i TW-BN, TPh-BN, pCz-BN DA K mCz-
BN. B A1 [ 51 I 4 5 A 00 ) 0 v 430 ol 4 U 3 0 R AIC 1 241 B8 . TPh-BN £ F 19 2F 18 588 28 nm, EQE W]
ik 28.9% , KR EFUER K 492 nm. H R, 184 F 3523 MR-TADF #BHGE 09 78 A AT 2 A~ EL A Pk AR M 1R
B, QIU 458 A i 41 [l 3 A1 4& i DPACZBNI 1 5% % 152 11 & i T DPACzBN2 #1 DPACzBN3, H i
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DPACzBN1 Fl DPACZBN2 il £ () #5421 0 56 43 31~ 34 nm #1 28 nm. 3T DPACZBNS il £ 1) 8% 144 AL 52
BT 27.7% W EQE , HAUg %835 24 nm. fy Pb AT A5, 28 e 3L P A9 51 A A HR 80 7 M B i) Iz 1) R T A 5ok
A A T O 1 .

S22 o E T e A R IR A s v B M ) 8 R R I R AR T R S M S R st 1R AR R AR R B
HH 3 1 1 O UK SRR A 2R R AR O B T R B B 2 T LR AORE , 51 A R A7 BHL 1A A A 1 5K
b T LA S ) e SR R TR R PLQY R G I 100 i b REFE 5 95 2% e B 14 3% i 55 RN iR
VR o [F) UL L A1 A Rt 2 22 o TRARAZ O B IR 6 5T ABE L 32 AR EE 14T, w] LI HOMO-LUMO R B DT 52
PR R B T SRR, ELER ) & Al B E R L1 s A i kG R RL

2 ETHREFREMLESHEREN MR-TADF # & 8%

B 15 IS LS P B0 L 05 X 7 B A A 4 A TT DLk i MIR-TADF 4 g 76 ] & 2 MR-TADF
PR ef s i — 20 B 0 A R EUR AT DLSE i 22 R AR 42,2018 4F HATAKEYAMA ##%2 A BA 42 H
T — WA N A R A 3 MR-TADF #1878 PAB 43 T 45 (10 361k B 51 A 2400 R 7531 IF A i B2,
SCPR 2w LR I B 2R A b R T o BT S A AN IR T A B2 S AR & OB IEA R 460 nm, FWHM
ik 34 nm, K EQE Jy 18.4%. K5 1% 20 82 A BAAE T 1 0k 2 S 4R B 28 b g | A 4 DNAER TR 2 A0 R 744
T vDABNA SUI B4R U F 5] AT T 43 F 1 R T/ T80 % A I 25 8 s L B S
il 76 RS X ST - DABNA #1419 OLED 28563 2 18 551218 nm, I HF I & B4 469 nm
() 480 G K S BB K EQE GBI T 34.4 %0 326 BHZ Y 4 A 1k PR R 5 4 1 5 Ot MR-TADF k2 — 28l
Hi, RAYAPPA % AU 7E v-DABNA 4y F 4589 B 5] AfEi FF 3%, 5% 0F & U T m-v-DABNA. i 1 F 563
VA 51 A B 7 B 57, 1055 1 0 A9 W H T BB 1 ZE R B v-DABNA U 28 3545 & B R R L 5ok @
KA AT vDABNA, m--DABNA #5141 & S %% T 4 nm, 15465 nm. HATAKEYAMA #( 4%
A BAFE L DABNA-1 B 42 1 S ftk o6 0 DR A0 08 7 X SR P8 15 6 0, 3 F th ADBNA 2 & LR B4, 7
ADBNA #MEIBIA 1,3,5- = H 3R 1,3,5- =T A I % ) ADBNA-Me-Mes Al ADBNA-Me-Tip"*" , #
I T DABNA-1,ADBNA-Me-Mes fil ADBNA-Me-Tip i AEs A T #F— 2 00/0 , BB T 32 Mm%
F R B8 & ST 3 5 R 482 nm Rl 479 nm, #5208 FE 43024 32 nm 133 nm, EQE A 16.2 % il 21.4 % , B I
& IEIE AT MR-TADF #RHEHE T 2 % .2022 45, HATAKEY AMA #0432 A BA 3E— 45 31 55 5 )5 7 508 ok
§ )& DABNA WA 2 EILRE 2 B — 2 R F s C—H ML M & s B 3 3R 719 V-DAB-
NA-Mes"*** i FAEM Y o SLH0E 48, 645 50 F 19 & S5O0 1% & 4 2088, 3k T V-DABNA-Mes il # 1) #% {4 & 4¢
W37 K 480 nm, W FEIK 27 nm, | K EQE N 22.9%.

YASUDA ##2 5 38 3o 98 15 8 b2 Fn 08 7 1 HE S 7 X0 & T — R D635 98 19 MR-TADF 4
TU R N-n-B 25 84t a7 LU RH 55 435 W e B (4 43t L L BB g DU B RS O (8 A s M 5 B B-n-B
FN--N 1 HEF 7 20 5 2 52 1A D5 B 4k LW H - B g, BE I 2088 O € A Bl itk O vk AT DL S M RPOYG 68 3%
L], BN F N-7-B 7 F 458 19 BBCz-DB, #5447 LR I & G568 466 nm 6 & 41 3£ F B-x-B
Hl N-7-N 70 F 458 1) BBCz-R B %5 1 A S 0647 nT LIGA R 615 nm ., 3 H 2006 & 5T 28 b L Bk 204 A1 BAAE
CzBN Z5 44 iy 358l b L T B-w-B Ml N-z-N 94> F 3056 w8 SL 4B 429 %31 R-BN Al R-TBNM 4
BT CzBNL W Fh A RIS SE I TOGRERY 208 T R-BN FI R-TBN 45 59 & G 88 523 T 04224 664 nm Al
686 nm ML . H EQE 4 lik 3 25.6 YoM 24.7 %0 28 F K1 SE 4R 48 nm. LA, 1647 48 B #5047 T BA i
TH B — 30 T AR A 38 2 7 Sk B s R R = R AR Y &L A 8 BNTUBN2 R BN3MY L 3 Ff okt LB 3L T TR
— PR HTR N1 H A, BNT AT BN2 | 43 A4 L i BNS i F 51 A T AR T, AP R £ &R
0 B 0 WD K B 45 g A BSR4 43 W e B O A 04 5 L e Ah L i T BNS B Nex-B 1943 T
GERE ST RSP (Y BE A B T BN3 il B 2% 18 & S 0 7E 458 nm, EQE N 37.6%, H B I GE AL N
23 nm, H CIE @A FR y {Hik 0.08. 1 T8 AU s + A X7 B 5 i 992 1 MR-TADF #BH 2514 LI 4, 281
PERE W2 3.
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Fig.4 Chemical structures of B-N atom adjustment-based MR-TADF material
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NN2 il & 09 28 14 & S A7 23 58 479 nm 1 485 nm, fix K EQE 4354 36.0% A1 33.4 % . Hh m[B-NIN1
HETF 2% (RESFO BT WIS ETE 1 000 cd » m 2H1 5 000 cd » m 45 ¥ F EQE ik 32.3% #l
27.6 %0 - FRILI T AR A R5CR TR B AT B0 02, K 2 HO0UI A R B 7= 261K G B TR HE B 45 it s i 2k e 1)
B 0 B A6 7 2 AN AT DA $E o 1 B oz 7 33, AT DA A B A i B AL S A R A R A B AR AT AR
— LA A USRS BT A L T — R T A 2 H 3R 420 43 F mDBIC, pDBIC,BIC-mCz Al BIC-
pCz 3 Ao 28 5 AR 20D AT 3% 67 DA B s ) A B RO D - S B T O T 30, P BIC-mCz
1l mDBIC B F R N-z-B 4> F TR 0%, 6% iF — 2 15 82 BIC-mCz Fl mDBIC il £ 1) & J6 25 14 43 51 52
T WA K 428 nm B 426 nm B K ST, B 0S4 91K 28 nm A1 26 nm.BIC-pCz i TR0 T N-z-N 4 HE
G 5 2 5T B O RCT SR e ) L RE T, S TOL B R AR T BIC-pCz W AR RS B TR
SR WAL Ry 462 nm, A IEFTIK 38 nm M T AT 3 AT BT BB Al N-n-N 5y F 2549 1) pDBIC 553
TOe e EA R, AR R CIESE 532 nm, e ETE R 27 nm. H o, BIC-pCz Rt T 1L 5 i 4 PR g,
K EQE ik 39.8%.
®3 ETMREFHEINCESHEFER MR-TADF #4488 4 1 6t
Tab. 3 Device performance of B-N atom adjustment-based MR-TADF materials

Von/ L max"/ CE nax®/ PE max"/ Qe'/ CIE"
Emitter EQE ./ % Ref.

A% (cd e m—?) (ede A1) (Im+W™1) FWHME®) /nm (x,y)
B2 3.8 - 16.7 13.8 18.3 460/34 (0.13,0.11) [35]
v-DABNA 3.4 — 15.0 - 34.4 469/18 (0.12,0.11) [36]
m-v-DABNA 3.7 - 32.1 - 36.2 471/18 (0.12,0.12) [14]
ADBNA-Me-Mes 5.5 — 24.5 19.3 16.2 482/32 (0.10,0.27) [37]
ADBNA-Me-Tip 5.5 - 34.7 28.7 21.4 479/33 (0.11,0.29) [37]
V-DABNA-Mes 3.2 - 26.7 20.0 22.9 480/27 (0.09,0.21) [38]
BBCz-DB - - - - 29.3 469/27 (0.12,0.18) [39]
BBCz-R — — — — 22.0 616/26 (0.67.,0.33) [39]
R-BN — — — — 25.6 663/48 (0.720,0.279) [40]
R-TBN — — — — 24.7 684/48 (0.722,0.278) [40]
BN1 4.3 8 323 20.9 14.9 31.2 457/28 (0.14.,0.08) [41]
BN2 4.3 14 064 29.7 20.3 33.2 467/23 (0.13,0.11) [41]
BN3 4.1 18 438 27.5 19.0 37.6 458/23 (0.14,0.08) [41]
m[B-NIN1 2.6 21 760 58.6 61.9 36.0 479/27 (0.115.0.272)  [42]
m[ B-NJN2 2.6 26 480 48.4 53.5 33.4 485/33 (0.112,0.319) [42]
BIC-mCz 3.3 - - 9.7 19. 432/42 (0.16,0.05) [43]
BIC-pCz 3.0 - - 51.1 39.8 466/48 (0.14,0.16) [43]
mDBIC 3.4 — — 9.7 13.5 431/42 (0.16,0.05) [43]
pDBIC 3.4 - - 87.0 31.0 535/30 (0.33,0.64) [43]

Zi b 3E 0 22 T LR AR R AR A 7 R TR AR L T S B R G T ORI AR B Nox-B
FEHe g bl LUEI 55t 0 e 1 D A At W R 1 RE 7 T AR O (LA SO L A B BB AT N-o-N B HESI 7
AR 2 AR T B L T RE 0 MNITTZL RS ' (. e Ab 7R RN 2 2 W 22 o AR PR B AR A5 4R T R
WP B4 25 2 AR R | AR 285 B0 25 4 st TR A L 0, DT AT DL 52 B A i o e 5

3 SIAZEFX MR-TADF #1898 Iy

TE 0 583k 2 i AR L0 (A 28 rp 5 | A A, vl 17 50 0 A i T D 8 R O bR Y 1 e LB AR A B AT R
Y = e A5 T B0 2 1) % () R A, T 488 T 85 1 2803 L R AR S8R TR I A JE 28 52 AT B T 1 A Al 2
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MR-TADF # %} 2PXZBN # 2PTZBN"" . i1 F it (1) 5 J 1 200, 8 22 Bi e E 19 2PTZBN k2 3 H 558 11
I LT R G 0 1 S 1) R ] B R, Hh 2P TZBN 78 B I W A5 10 & o 38 2.8 X107 s LT
2PTZBN il % i g8 18 & S A7 € 528 nm, 0§55 K 58 nm. I K EQE 4 25.5%. Hi % # B0y s BUR S 8
fF7E 100 cd » m *H11 000 cd » m * N EQE 409l h 21.7 Y0 M 17.2% R T BAL B SCR R . LA
X BAZE BN 5 — T TAEH#GE T PTZBN1Y AT 2PTZBN,PTZBNL WG & 4B T W% . & 5 g {7 78
490 nm. 3@l i 7F PTZBNL B X5 37 &b 3% 45 — 2R e SE AT & i th PTZBN2, 36T PTZBN2 [ & S s =
483 nm. i J5 K PTZBN2 A5 T A ML T PTZBNS i H & 5163 oE— 5 A $1468 nm, 215 58
ik 30 nm. fHS T E A& PTZBN2 [ 884F EQE ik 30.5% ., HAE 100,1 000 cd » m 2%5JF F ) EQE 43 % K
29.7%F1 23.0% , B FH# T PTZBN3 Al PAB B4 , 32 B B A0 8508 8 [

B 5 L1 % ANV 7E C2BN 2 & LR 5 42 L gl AG R+, %33 & M T C2-BSN #l DCz-BSN. A1 4 F
CzBN, Cz-BSN Hl DCz-BSN 2 B H %8s 1 B 1] £ 8] 8 58 3, Hoh DCz-BSN S22 RN ko H1X10° s,
SEIRT R TEN R 473 nm B WG K G, B FEIE 29 nm.Cz-BSN Fl DCz-BSN 3T 5% (i A ¥0 824 F iy
e F o3 SE T 18.9 %0 22.0 0 By IR R EQE 2B W8 58 43531 24 32 nm 1 29 nm. I 4h, YASUDA Z#%2 Al BA7E
4 22 AR B A v g | A B T A W 3T T BSBS-NLL U 28 32 5 1 25 0 0% W 1 L i 45 44
REE I A T 2 AT A B R A ST A SR T MR A BEPLE RS A R TR &R A A R,
BSBS-N1 7€ 2% (Fi 20 $0 8 22 W T AR 8 £ e 35 1.9 X 10% s 1 3 F BSBS-N1 il 5 A 2% 4 S2 8L T 7
9478 nm R EE K G, L IE TN 25 nm. ik K EQE ik 21.0%. %83 , YASUDA #0852 25 45 i J5 1 F1 A J5
F3lA CzBN Z &\ IR B4, %A T C2BO, C2zBS I CzBSel ) AR % T4 R , Bl 7T 25 % 15 19 4% ri 7 %L
FIVTT SR 4 19 e B0 E R A H BT C2BSe 3R 90 AR 2 19 S 1) R 1] 4 B 3% . CzBSe 48 2 W IR DU A5 1 & o
Rk CzBO 1 CzBS 1 20 000 F1 800 47,3k 1.8 X 10° s ' 3T CzBO, CzBS,CzBSeffil] 5 1Y # 1F 5 K
EQE 53535 13.4 % .23.1 %81 23.9% .3 FAF BHE 1 000 cd « m ™" YR 35124 3.5 % . 15.0 %6 F1 20.0 %6 , AT LA
B il CzBSe KRB AR 1Y R0 VR . B 5 R T 19 51 AL SR HF 0 R A T B R 58, CzBO. CzBS.
CzBSe #1216 55 43 31 4 30,31 1 33 nm, fifi F| CzBSe il B A9 B8 B0 & 6 %8 7 75 481 nmAb 52 BLK ¥ 6 &k 5.
2022 4E % B A BATFE 2P TZBN 2544 (¥ S fily 1 (i B A6 5L -1 B 46 6 JAL 7 3% 115 B T BNSeSel L fifi #5 44
[ BNSeSe 2B H M2 55 1Y £ o » 2391009 2PXZBN F1 2PTZBN Y 46 f5H1 10 475, HAB 2 R MAF 04 £ o 08
2X10° s~ ' 3T BNSeSe il #1419 & 1N 512 nm, e K EQE 5 36.8% .7 1 000.5 000 1 10 000 cd * m™*
SRR EQE 4831k 34.0% .26.9 % F1 21.9 %, RIS T HAK A 8RR B YASUDA %5 3k T v-DABNA 4
TR T 3 MEE L MR-TADF 43 BOBO-Z,BOBS-Z FIBSBS-Z-") 8 15 VE & 19 J& . M8 T 2 5051
AT BT 1 MR-TADF #1 ¥ . BOBO-Z.BOBS-Z Hl BSBS-Z H1 T XU B 42 K VE (1) 45 ¥4 45 4, b1 k22 390 1 28
)P SE 7E S| AR JF BOBS-Z 1 BSBS-Z 843 T H He #L & M & . B A A8 IR R 848 09 2 W 58, 4300 Ry
23 122 nm. It 5k, BOBS-Z #il BSBS-Z 1) )2 ] 7 [i) 8 8 % i 2% & T BOBO-Z 1 v-DABNA, 43 Jl] ik %
8.610 5F11.610 6 s '. 5T BOBS-Z fil BSBS-Z W #1F EQE 43 %I 4 26.9 % f126.8 % . If H A R IR M 15
BT k.

Z4 I F O TR T AR S G O L R SR AR R g AR R T W RE L dndlad 51 A b T EE
3059 19 48U R OB R R 4 0 R 2 i SRR A v Y U T R O (8 A R B A AT A R T A A R e
#it i CzBNO.DMACBNO Fl DPAcBNO 3 /4~ MR-TADF # #1574 b T DtBuCzB £ & 3L 4F B 48, 2 T 0l
RAMIRE 21 CzBNO . DMAcBNO . DPAcBNO S SE8 T I 2% 1 5 5% i DPACBNO i 5 1Y & 648 7
ST 468 nm WA b 5RO & ST BB SE R 37 nm, EQE 35 23%.2021 4 HATAKEYAMA %4
v DABNAZ;# o () — A EUR F &40 AR 711 T v DABNA-O-Me™ | i T 5 /9 4L B 7 fig ) Lt 2R F
55 .4 v-DABNA-O-Me B & 7 #H58 T v-DABNA #f—2 88 T 5 nm. % T v DABNA-O-Me #5452
BT 465 nm MR LS 8 4F EQE K 29.5%. 1AM, th FHE R 1 krise » 3T v-DABNA-O-Me 19 &k Hds
FE7E 1 000 od » m *ZE B N Y EQE AJ LL4EHRTE 26.9 % AH 3 Rl J51 7 5 46 5 W 23 1 15 5 78 O 33 2 1 55 1
18 nm/EFE & 23 nm ™ A [H] TR F . )0 R ] g T8I/ 3 MR-TADF # B I & 15355 T
BT W AR G AR L SRR T i AT R 2 R R SR A AN R AT LA SR R
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71, M 0 55 AR T B E BB T OIS B O € 8 1. RAYAPPA S8 AU FE v-DABNA fl mov-
DABNA 4> 7458 F5l AW o F i8R 7% it T 4Fv-DABNA 4F-m~v-DABNA. i T 87 75| ATEE R T
HIAB A7 Bl 55 T &R F B9 ik B 7 8 )1, 4F-v-DABNA il 4F-m-v-DABNA M % T vDABNA 235l %% T
11 nmAMl 13 nm, EQE 43 %llik 35.8 % Fl 33.7 Y0. 85 (02 , T > A B &5 2 21 06 58 AR 4E K5 76 18 nm, AHEL T
v DABNAZ T I A i 50 5] AR5 i MR-TADF # k450 WK 5, 281k W2 4.
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Fig.5 Chemical structures of heteroatom-based MR-TADF material
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Tab. 4 Device performance of heteroatom-based MR-TADF materials

Von®/ L max™/ CE max®/ PE na?/ Qelt/ CIE®
Emitter EQE .x¢/ % Ref.

A% (cd e m—?) (eds A1) (Im+W™1) FWHMS®) /nm (x,y)
2PXZBN 3.0 11 910 64.9 58.3 17.7 522/60 (0.28,0.64) [44]
2PTZBN 3.0 16 720 96.5 86.6 25.5 528/58 (0.28.0.65) [44]
PTZBN1 4.0 31 431 69.9 49.9 26.9 496/47 (0.16,0.51) [45]
PTZBN2 4.0 32 662 59.6 46.8 30.5 483/43 (0.13,0.31) [45]
PTZBN3 4.0 16 322 30.6 24.0 19.9 476/36 (0.13,0.22) [45]
Cz-BSN 3.6 6123 38.5 — 18.9 482/32 (0.11,0.28) [46]
DCz-BSN 3.8 6 841 38.7 — 22.0 473/29 (0.11,0.17) [46]
BSBS-N1 — — — — 21.0 478/25 (0.11,0.22) [47]
CzBO 4.1 — 7.4 5.7 10.7 448/30 (0.15.05) [48]
CzBS 4.0 — 25.8 19.4 27.4 474/31 (0.11,0.16) [48]
CzBSe 3.9 — 34.8 25.8 29.7 481/33 (0.10,0.24) [48]
BNSeSe 2.4 108 188 121.0 146.3 36.8 512/48 (0.19,0.66) [49]
BOBO-Z 4.5 — 7.2 5.0 13.6 445/18 (0.15,0.04) [50]
BOBS-Z 4.5 — 16.7 12.9 26.9 456/23 (0.14,0.06) [50]
BSBS-Z 4.5 — 23.2 15.0 26.8 463/22 (0.13.0.08) [50]
CzBNO 4.0 — 14.7 — 13.6 454/36 (0.14,0.08) [51]
DMAcBNO 4.0 — 31.2 — 20.4 472/41 (0.13,.0.19) [51]
DPAcBNO 4.0 — 28.0 — 23.0 468/37 (0.13,0.14) [51]
v-DABNA-O-Me 3.4 — 24.6 22.7 29.5 465/23 (0.13,0.10) [52]
4F-»-DABNA 3.7 — 26.8 - 35.8 464/18 (0.13.0.08) [14]
4F-m-v-DABNA 3.7 — 24.9 — 33.7 461/18 (0.13,0.06) [14]

4 & iE

ARG TR T AR R 1 MR-TADF & J6b kL BF 5% 35 . 23 3 DA A1 Bl Ik 1148 1 . 0 280 D A
X A7 B R DA AR 2 B R R - B B N ZR IR 3 A T TG R RE I G B AR R R R A 52 e AT
BEAR.MR-TADF 153 F B 5 W 38 5 A48 « (1) X &b FBBCAC 0 478 8, sl 55 0 260 22 o0 L4l 1 28 v il i A%
T 1 A L 7 B8 g AT DS BN O € 1 WE AL L O i Bh R BELRRONE L 51 A BB s L il ) 43 A AR 1 55 4
AR EAE L (O ¥ Z A EUR T 51 A S Z LR MR, 4 g W 23 22 DT 6l /s A R 0 016 33 2 068 8.
)k st 0 B TR T B9 HEAG B 8 B-r-B, N-z-N 8¢ B-z-N 450, M T 2l 728 25 4K L 32 7K 2T i it L e 15
JE SEELREOE @ A IR 4. (O FEB A MR-TADF 5 28 N ik A H 5 -, R 35 58 43 1 19 B eI T8 A0 5 R0 » DA T 2
o S [in) 2R 7] B G o 56 A% 30 B SR S 08 T AR AN ) R L S B UK R MIR-TADF #1906 1  8k0R | i
Yo S SRR L PR b FE AT BT AT DA TR] B SR 22 B0 5 2 URIR] #2204 v AR S A R

S48 MR-TADF # ML T £ 5 D-A ) TADF AR I 56 L (8 400 8K 55 5835 40 ) 81 5 A2 Fa e 1 0
T L ABAEAEAS JE , EL2R PR IR W I S, S BB W R 7 ol S 7 R T B S N 8 5 AR A R B AR 9 ]
PLIRI B A BE R 28448 T e MORME T 1R FDBUBI AR R L £ /&1 40 B 2R 0 W1 40 1 D' 35 8 5. O — D i
AT WP 7 4540 v 10— 25 5B SO D 7 o £ B D R0 1 5 A R B R G . DA B R X =4k
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Progress of Boron-Nitrogen based MR-TADF emitter for OLED with narrowband emission

Wang Lei, Su Hanrui, Wang Yaxiong

(Wuhan National Laboratory for Optoelectronics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Narrowband emission organic light emitting diode are of great significance for wide color gamut ultra-high def-
inition displays. Traditional thermally activated delayed fluorescence (TADF) materials often exhibit broad emission spectra.,
which limit their application in wide color gamut ultra-high definition displays. Recently, a novel type of multiple resonance-
based thermally activated delayed fluorescence (MR-TADF) materials has attracted widespread attention due to their effective
color purity. The rigid conjugated framework of MR-TADF materials suppresses structural relaxation of the excited states and
the vibrational coupling between the excited and ground states, resulting in narrower emission spectra. Currently, the MR-
TADF material systems mainly include boron oxygen, boron nitrogen, carbonyl nitrogen, and indolocarbazole. Among these,
the boron nitrogen system exhibits stronger structural modification, narrower emission spectra, and pronounced thermally acti-
vated delayed fluorescence characteristics. Therefore, this paper mainly focused on discussing boron nitrogen-based MR-TADF
materials, summarizing and analyzing their molecular structures and optoelectronic properties from the perspectives of periph-
eral substituents on the phenylamine and carbazole resonance cores, regulation based on the relative positions and quantities of
boron nitrogen atoms, and the influence of heteroatom introduction.

Keywords: organic light emitting diode; Boron-Nitrogen system; narrowband emission; multi-resonance effects;

thermally activated delayed fluorescence
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