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Abstract Four luminescent materials with 2-cyanopyridine as electron acceptor were synthesized, and the effects of

different electron donors on the luminescent properties of these materials were investigated. In the single crystal
structure of compound 5-(10H-phenothiazin-10-yl) picolinonitrile (PTPN) , the intermolecular hydrogen bond between
the pyridine ring and the C—H* * * 77 intermolecular interaction between the phenothiazine group form a coplanar
molecular configuration between the pyridine ring and the thiophene group, causing its luminescence to blue-shift
from 520 nm in the thin film to 400 nm. The luminescence wavelengths of four compounds in polymethyl methacrylate
(PMMA) thin films range from 434 to 520 nm. The photoluminescence quantum yields (PLQYs) of 5-(10H-phenoxa-
zin-lO-yl)picolinonitrﬂe(PXPN) , PTPN and 5-[9, 9-dimethylacridin-10(9H)-yl]picolinonitrﬂe(DAPN) , which are
thermally activated delayed fluorescence (TADF) emission, ranges from 0.17 to 0.57. Their delayed fluorescence
lifetimes range from 4.1 to 5.3 ps. The values of AE,, are between 0.045 and 0.069 eV. The PLQY of 5-(3, 6-di-tert-
butyl-9H-carbazol-9-yl) picolinonitrile (BCPN) is 0.91, and its luminescence lifetime is 12.4 ns, indicating fluores-
cence emission. Electroluminescent device tests have shown that these materials emit green light. The device based
on DAPN had the best overall device performance. The maximum brightness of the doped device can reach 2855
cd/m?, and the peak current efficiency (CE) , power efficiency (PE) and external quantum efficiency (EQE) are 37.6
cd/A, 12.6 Im/W and 10.4%, respectively. The device based on BCPN has formed an efficient electroplex with a
maximum brightness of 2367 cd/m’, and peak CE, PE and EQE are 29.3 c¢d/A, 11.5 Im/W and 9.4%, respectively.
This study indicates that cyanopyridine receptors can form stable intermolecular hydrogen bonds and can be used for
the development of TADF materials.

Keywords Thermally activated delayed fluorescence; Organic light emitting diode; Cyanopyridine; Electron

acceptor
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T LA A-TUREIEIE Ny HL T S2 R B 20 e b et 4, OB EAR (I EQE,, R118 26. 1%. 2021 4F, Tao 5514
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Scheme 1 Molecular structures of cyanobenzene/cyanopyridine-based TADF materials

reported in the literatures
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BEHR, BT AFPAEE WL N TR R, W5 T ANE A AT AR R SETERE RS, FEREAL T N
HT OLED (197 /7 .

1 SEIGERS

1.1 KFENEE

SRR (L6 99%) . = M (SHEE 99% ) FIZR H FE N s 12 B R (PMMA , P340 F-1 0 1x10°)
R AR E] 9,10- -9, 9- ISV RE | 3,6- AU T EEIRIME | WyBERR | R | 2- -5 50
MR R T R, 4l 98%, ¥ ARAHARI A\l AW He(CHLCL) . N, N-—F JEH EEE (DMF) A7
fik, Aral, b 2542 AR A

Avance 400 BURZRE YRS ("H NMR 1 °C NMR) , Fii 1 Bruker 23 7 ; TU-1901 528 4h- 0] IOl
I (UV-Vis) , db 5084 A FR A A 5 Smartapex Y X 528 B A7 8L (XRD) , 7 [ Bruker 23 7] ;
Q-TOF6500 543 ¥ it X (HRMS ), 3% [ Agilent 23 7] 5 DTG-60H RPN - 22 B L (TGA), HA R
HAH]; DSC600 A 22 /R R AL (DSC), HAH LA F] 5 1S-55 BEO GG (PL) , SE[H PerkinElmer
3] 5 FLS980 T Y6 i X, H[E Edinburgh 23] ; CHI1140B BUHL fb24 T ARG, _F i IR AEANERAT PR
A5 PRO655 RGIEZEAETT, 3218 Photo Research 23 ) 5 Keithley2400 I JH 3%, SE[E Keithley 22 ] .
1.2 LIEEE
12,1 BEAZ P AR A R ¥4, 6 g(41.0 mmol) U T FEHH | 2.5 ¢(20. 5 mmol ) 2-F55E-5-FRUILIE | 24. 6
mmol AH N & FI 40 mL DMF N A ST, 76 NSRS R B RN 12 he RN 4R )E , #rERHE
F i, EIA 100 mLAOK R BN, FHTE R I E BT, B A e 25, 152 MERE A .

5- (10H- W} 72 & -10- 58 ) Mt g FH Bt Jie (PXPA) , B €8 [ 44, 722 82%. 'H NMR (400 MHz, CDCL,) ,
8: 8.59(d, J=1.7 Hz, 1H), 8.44(d, J=8.3 Hz, 1H), 7.92(d, J=8.2 Hz, 1H), 7.83(s, 1H), 6.77~
6.70(m, 4H), 6.66~6.62(m, 2H), 5.92(d, J=8.0 Hz, 2H), 5.80(s, 1H); HRMS (CH,,N;0, # it
{8), m/z: 304. 1090(304. 1086) [ M+H J*.

5-(10H-WyBE R -10-56 ) ik e B L% (PTPA) , IR B (G [EAC, 773 73%. 'H NMR (400 MHz, CDCL,),
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5: 8.37(d, J=2.7 Hz, 1H), 8.12(d, J=8.6 Hz, 1H), 7.67(s, 1H), 7.55(dd, J=8.6, 2.7 Hz, 1H),
7.37(dd, J=7.7, 1.5 Hz, 2H), 7.24(t, J=7.7 Hz, 2H), 7. 15(t, J=7.5 Hz, 2H), 7.07(dd, J=7.9, 1.4
Hz, 2H), 5.63(s, 1H); HRMS (CH,,N,0S BI{EE ) , m/z: 320. 0862(320. 0858)[ M+H ]*.

5-[9,9-  FI LMY BE-10(9H) -JE | mE H LG (DAPA) , JK FA (A [E1A, 723 74%. 'H NMR (400 MHz,
CDCl,), 8: 8.57(d, J=2.4 Hz, 1H), 8.47(d, J=8.2 Hz, 1H), 7.91(dd, J=8.2, 2.4 Hz, 1H), 7. 87(s,
1H), 7.51~7.48 (m, 2H), 7.04~6.97 (m, 4H), 6.25~6.21(m, 2H), 5.77(s, 1H), 1.70(s, 6H) ;
HRMS(C,,H,,N,0 #i&{E ) , m/z: 330. 1600(330. 1606)[ M+H ]

5-(3,6- KU T HKE-OH-E Mk -0- L ) Atk I FH Bk iz (BCPA) , B IEIA, 7 73%. "H NMR (400 MHz,

CDCL), &: 8.87(d, J=2.4 Hz, 1H), 8.45(d, J=8.3 Hz, 1H), 8.15(d, J=1.9 Hz, 2H), 8.10(dd, J=
8.3,2.3Hz, 1H), 7.91(s, 1H), 7.50(dd, J=8.7, 1.9 Hz, 2H), 7.39(d, J=8.7 Hz, 2H), 5.76(s,
1H), 1.47(s, 18H); HRMS (CyH,)N;O FRIEH) , m/z: 400. 2393(400. 2389) [ M+H |*.
122 & EwE XA R K6 mmol G th AT A BB, BT kR T IFE N, SR
TARKIIA 40 mL — & e L 3 ¢(14. 4 mmol) = FH LR EFF1 3 (30 mmol) = Z i 5 TNEERBE vk ER T
IEFE T RSP 12 by [N S5 A5, BERE 78 TR0, T 4 W DA A v Jik/ — G0 R Be 4 A R B 54
VeV —pe=1:2) , RERAT JZAT A5 B FUEMEE S ) .

5-(10H-Wye& Ba-10-8 ) ML RE G (PXPN) , B [E {4, =% 85%. 'H NMR (400 MHz, CDCL,), &: 8.75
(s, 1H), 7.91(s, 2H), 6.82~6.77(m, 4H), 6.73~6.68(m, 2H), 6.03(d, J=7.3 Hz, 2H); “C NMR
(101 MHz, CDCL,), &6: 152.96, 144.73, 139. 82, 138.68, 132.58, 132. 12, 130. 21, 123.59, 123. 34,
116.77, 116. 48, 114.18. HRMS(C (H,,N,O FIi&{H) , m/z: 286. 0985(286. 0980)[ M+H ]*.

5-(10H-WyWEWE-10-5L ) ML BE G (PTPN) , FIEEIAR, 72%90%. 'H NMR (400 MHz, CDCI,), &: 8. 40
(d, J=2.9 Hz, 1H), 7.52(d, J=7.8 Hz, 2H), 7.47(d, J=7.9 Hz, 2H), 7.44(d, J=8.7 Hz, 1H), 7. 40
(t, J=7.6 Hz, 2H), 7.29(t, J=8.3 Hz, 3H); “C NMR(101 MHz, CDCl,), §: 144. 42, 139. 46, 137. 80,
134.73, 129.28, 128.80, 127.70, 127.17, 126.98, 124.01, 119.93, 118.01. HRMS (C,,H,N.S H it
&), m/z: 302. 0756(302. 0752) [M+H]".

5-19,9- — H JL Y BE-10 (9H) - 3 | ML IE i (DAPN) , F4 (@[5 4, 7= %€ 85%. 'H NMR (400 MHz,
CDCL,), 8: 8.75(s, 1H), 7.86(s, 2H), 7.52~7.50(m, 2H), 7. 13~7.06(m, 4H), 6.52(d, J=9. 4 Hz,
2H), 1.64 (s, 6H) ; C NMR (101 MHz, CDCl,), &: 150.08, 142.03, 139.95, 134.87, 134. 46,
130. 43, 129. 96, 126. 74, 125. 64, 123.27, 117.28, 116.90, 36. 76, 30.09. HRMS(C,H, N, H#i5{H),
mlz: 312.1504(312. 1501) [ M+H .

5-(3,6- BT HL-OH-H M -9- KL ) L BE Ji§ (BCPN) , @4 [f1A , 7% 95%. "H NMR (400 MHz,
CDCL,), 6: 9.05(d, J=2.5Hz, 1H), 8.14(d, J=1.9 Hz, 2H), 8.08(dd, J=8.4, 2.5 Hz, 1H), 7.93(d,
J=8.3 Hz, 1H), 7.51(dd, J=8.7, 1.9 Hz, 2H), 7.41(d, J=8.7 Hz, 2H), 1.47(s, 18H); *C NMR(101
MHz, CDCL,) , 8: 148.42, 144.90, 138.27, 137.84, 133.12, 130.29, 129.42, 124.51, 124.39,
117. 14, 116. 83, 108. 77, 34. 88, 31.95. HRMS(C, H, (N, BIiEAE ) , m/z: 382.2279(382.2283)[ M+H |".

2 GRS

21 UEYMER . RIERANFMER

b A5 5 07 I B C—N (IR S I3l B A A, i S T 81 5 B AT . (IR SR RETE
Bl 2 P 45 e T e B R A SR AZ IO, B M 2 e - 3 A5 4 v 07 R il L -
K, FFIRMBER T, SO A S kA BRI R, TR S B O ER T s RE T AR
SRR VAR R, AR AR T B A BORAZ U . AR A 1, 220 2- 50 -5- FRnH e o U5 G A
[F] FEL - 265 P P UL 2 R A B (5 B R U Scheme 2 TR ). 1 T A3 8800 Ak 05 e SOk Hh ) U T
R T SRAA TR, P BL, AR T, BRI RE LU R R (73%0~82% ) 5 2- 17 HE-5- 98
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Scheme 2 Synthetic routes of new compounds
Reaction conditions: (i) 2-cyano-5-fluoropyridine, potassium tert-butoxide, DMF, N,, 160 °C, 12 h; (ii) trifluoroacetic anhydride,
triethylamine, CH,Cl,, N,, room temperature, 12 h.
N T RT3 TR B e o3 [ AHELARE 0 T 3R o0 Py 60 B R b . Jd bR I bk
184 b G 0 — &R BV W 3845 T DAPA FI PTPN (9 B, L5725 K 1 Scheme 3 IT/R . 7
DAPA FYERGHZER R, 23T AR Y i BE AT, P E L 14T vp 2 S JRBRIA) A I Ay 29. 3°, 1h 2R ER S )

B

N2

H1
239.4 pm

Scheme 3 Crystal structures and intermolecular interactions of DAPA(CCDC No.2211938, A) and
PTPN(CCDC No.2211941, B)
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IR 4 4 A5 S5 BT T 5 e SR 2 [R1 A R 84, 47, 3XCH R T8/ b 45 R 5 32 AR 2 ] Y ik
BT S . I IEA LR F o 1 e B L AL BB GG 1 4 18] - MERUWE FH 7= 28, B FREARo 1
KGRI PR R . AL A P38 o e e 3 A1 1 0 F TR S (H - - - O BE M 0. 21 nm) JE R T RS2 19 — 2R 4K,
[vi) s Pt frde S AT b ) 5 — AN U T S BE R IR B T 4 N S (H - - - N FE B 0. 23 nm) , DT P e Sk
PSR AT peAh, BRIE | MERE FIBERE i SR 7 S5 0 B SE B G 2 N R IR Z AR FAE C—H - - o1
HEAMER, E—F0E T4 T8 . 76 PTPN (B S 4504 b 2 F-F4 T [ R s BE L, (A A7 e ir 22
5. BT C—SHMHEK L C—C R, WyBERILH v 2 AN IRIRIE sh2s (B R, PRI 2 (Rl ff
/N A 22,47 R WY BE R I Hh B 7S T IR 11 4 A ) B %) T 1T 5 ML E 28 22 B] 9 A i /N8 60. 7°, My
WA I B AT i 25 R e vh /U - Y SEES T,  ER IR L A W o3 3 Ak Ik E R AT (] 1 3 ) AU
(H-+-NFEZ 4 0. 24~0. 25 nm) JE AR E I —ZE 2% . WMBEWR L (A1 2 [RIIRAFHE C—H - - - FHLEAEHT, 2K
A2 ) 530 B SO B B 0. 3996 nm, Ak T i ar-ar HEARAE FH I SO 25 GEL /N T 0. 4 nm giA N H.
A m-m EBWERD , BT AUCHTE T R, i — 2R3 T4 FHL .

FI 227 A L (DSC) AR - 22 B M (TG A BIFSE T AL S T2 i, 25 R R T 3 &%
1. DSCMEALE R, 4/ Mb G B BB AR (T) , RE/R TR . BT F i
I, AR SR, 6 PXPN, PTPN, DAPN Fl1 BCPN A% 540510 182, 145, 108 F1224 “C.
TCAMIALS R FZH], 4 BV 5% K EWLE (T) #1230 °C. 46549 PTPN F1 BCPN 1 7,8 ,
53904 282 F1278 “C5 1bG 4 PXPN FI DAPN /9 T, 4341, 439314 246 F1236 “C. M T 4 - bB W RIS 5
I, PFUEEA R, (HREIIREMT 32 5 B2 A5 1 A5

@A) — PXPN

100

B) —PXPN

Q —
2 BCPN 80
- Q
_g _'3 60
3} b

g 40
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Fig. 1 DSC(A) and TGA(B) curves of as-prepared compounds

Table 1 Physical properties of as-prepared compounds

D,/ d)lfn' Tyl TDF’)/ 1 Oiskm(‘/

Sample Al /am Db (%)
p max PL (%) (ns- “‘571) kRISCC/Sﬂ

AEG/eV  Ep/V HOMOYeV LUMO7eV EfeV mpf/'C TyC

PXPN 518(520) 54 29/25  24.0/4.1 296/0.30  0.052 1.09 -5.89 -3.38 2.51 182 246
PTPN 520(400, 510 sh) 17 3/14 19.9/42  517/0.05  0.069 1.13 -5.93 -3.43 2.50 145 282
DAPN 487(474) 57 47710 22.6/5.3 235/0.07  0.045 1.31 -6.11 -3.37 2.74 108 236
BCPN 434(437) 91 olf/— 124/— 73— 0.337 1.54 -6.34 -3.48 2.86 224 274

a. PL spectra were recorded in PMMA at mass fraction of 1% and as neat powder (in brackets) at r. t. ; b. lifetime(z) and quantum yields
(@) were recorded in PMMA at mass fraction of 1%, PF and DF represent prompt and delayed fluorescence, respectively; c. intersystem
(:r()ssing(klsc) , and reverse intersystem cr()ssing(kmsc). d. energy levels of Sl and T, states estimated from the intersection points between the
baseline and the tangent of the emission peak on the short wavelength side in time resolved PL spectra at 77 K; e. HOMO=-4.8 - £, ,™;
/- LUMO levels were calculated from HOMO and Eg”’". Eg‘”" was estimated from the absorption edge; g. m.p.: melting point; h. T,: temperature

corresponding to 5% weight loss to the initial weight in TGA analyses.

2.2 ERSM-RT MR R LB A S (PL) MR

AMAEE P ZEA0-RT WSO TS N 2 Firos . BT 45 2R, M IBOGTE ) 22 5L/ . 350 nm
DL BY5R M & TR 25 3R ar-ar B T IR . 11T 350~480 nm 22 7] (RS W e AT DL @ T 145
KB HFSZ AR Z (A1 3 N FL A 55 8% (TCT) BRAT, Forh b G4 PXPN 7E AT UG IX A W iesme it , DRI T

Chem. J. Chinese Universities, 2024, 45(3), 20230470 20230470(6/11)
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Fig.2 UV-Vis absorption(in CH,Cl,) and PL(in PMMA films) spectra of as-prepared compounds(A)
and PL spectra of as-prepared compounds as neat powder at room temperature(B)

TS TE R i R OCH S, I H DL BT it 3 400 1% 15 2% T PMMA Hh il s DU L &
SerE. 2P, IR 400 A W PMMA B 380 98 M JCRS A0 S50 1 & S 26,k S E
437~520 nm 2Z[i] . Hrd PTPN i &G K 520 nm, PXPN [ &G 5 2 #538, 24 518 nm, DAPN ()
KICPE K RS 5] 487 nm, BCPN (A G K g, b 434 nm. LA W00 LG0T 15 484 i) 1)
i —25, [FAEZ bR Bl . B PTPN Ab, ik & EHAOR K 1 &'t 5 LA PMMA SR ) &
FEEL, WK AR AE 2~13 nm Z (0], U B2 AR AEAE - HERUVE . 465 40 PTPN 19 [ {4 % St
KA TARKAZAL, 75400 nm HBUHT A K 5906, 98 B i K, ALY & 6 DA S i et 300 . AR STk
(22,23 [R5 (1) 75 Wy WE R HL 25 AR RH) & SEAF AN, 400 nm &b 9 & 60 UH & 001 R A5 DA E S
] A BUAEAE B (96 A, 520 nm Ab A &S EI & T 40130 A8 AT DR T8 R4 RUAEAE B SE IR D8 &
5 SCHRAR A [7] Z AT T — B AL A B A A et 1) A4 B S8 R R B, R SEE S, (R TE
PTPN 3 7R B B ity o by 2B 04 R 6 (AR SCEE (5 T ST 3 3 B2 R Ay B it A 780 5 e 2 1) 93 R 2
TR, A BRY T K aE F RIAH BAR AR S , o FAEUR R, MRS DURE , X2z k0t HAE
afi A BRI, 0] DARZ R SRR PTPN 43-F- [BIAH BAE F BIAEAE . 76 PMMA i, {644 PXPN
FIDAPN FEEUE R FROCR (PLQY ) A2, 40514 0. 54 10. 57, BCPN FURCE = 4 0. 91, 1fif PTPN
MIRCREAR, HAT0. 17, X EERE 4TIk et T AR A KT 8. {659 PXPN, PTPN A1 DAPN
FE PMMA 5 H 114 2856 R SR B0 (DA SC SR (5 BRI S2) |, B A4 AE 19. 9~24. 0 ns Z ], KB ARTE
4.1~5.3 ps Z[0], Ut BRGSO (PG AL GE IR 58 . FR 2 R A () A8 T DAHESRE 3 R & 4
R H T FROCRAE 0. 10~0. 25 Z 1] . LG4 BCPN B9 &6 R A8 B0, R 12. 4 ns, A HLAIAY
PRI 77 KTNSO FI ot 1 (& 3) 7T LA 1 kA 4 PXPN, PTPN FI DAPN ()
AELAY 31 0. 052, 0. 069 F10. 045 eV, H/NF0. 1 eV, i /&£ 774 TADF 94544, i1k 9 BCPN 1 AE,,
$90.337 eV, KF0.1eV, NG/ ETADF LG . M4 4 bGP ERILEIR 5t 7 7R K Fp i
TG Y B ZR 1) B R 38 (g ) TS [ 2R [B) 3 0 (k)™ 45321 PXPN, PTPN I DAPN 1 by 25 57
K, ITE10" s BOR DL, T ks 2252 5K, PXPN (E K H 3x10° s, PTPN AT DAPN (UG, 43514
5%x10° s A1 7x10° s7'. BCPN F ko 5/NR 0. 73107 87!, Epys A 0.
23 BUAFMREEIRITE

R TG RS B A 4 FUE (HOMO) R AR (5 43 #1iE (LUMO) By R, Wik 1 A
WRAL M. MEIAFTLE S, 4032 RT3 0 &4k, k&9 PXPN, PTPN, DAPN F
BCPN By HL AN 1. 09 VAR THE R 1. 54 V(vs. Fe'/Fe). B HL T2 AR B 45 o TRE AR5 .
i S A0 7 B L PR 2R A IR i HE R 2R AR B (), #fE S L HOMO F LUMO ek . L&)
PXPN, PTPN, DAPN F1 BCPN f#) HOMO/LUMO BBZ% 435l A -5. 89/-3. 38, 5. 93/-3. 43, —6. 11/-3. 37l
—6.34/-3.48 V.
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Fig.3 Fluorescence(a) and phosphorescence(b, 5 ms) spectra of PXPN(A), PTPN(B), DAPN(C) and

BCPN(D) at 77 K in PMMA films(1%)
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Fig. 4 Cyclic voltammetry curves of as-prepared

compounds in CH,Cl,
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Fig. 5 Calculated frontier orbital distribution and energy levels of as-prepared compounds
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Fig. 6 Structure and energy level diagrams of the fabricated devices
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PTPN(D2) LT %A 784k, DAPN(D3) (G & A T 27 nm (/MR EELLAS , 0T RESE T Ak i A
KA AFE RS, BCPN(D4) BOGIEN & A T 80 nm f L EL1H, MiZIBZH R R RHE S YI)
FEEUR G R T FOREUR GBI, WA BB & i (ARSI R E B S4) , BEERTE A%
THEGEE AW B S HERR RS BCPN I RTZRFERESH AT UL, BCPN ) HOMO REHAIE T mCP
7 HOMO, ELATEF N T, HLF M BCPN /i LUMO BEZ% % 25 51 mCP i HOMO BSR4 551, 1 HLitk
BEZE A REIR 25t 5 B 3 Fb At rebizi , R & i K2

TR R B - R - FE R AN 7 (B) B . g AT S LR AE 5. 6~6. 5 V 2 0] . #84F D3 Al
D4 (R F5 R A2 4351 fy 2855 F1 2367 ed/m?, 5 T4 D1(1459 cd/m®) A D2(933 cd/m?®). #4 D2 (IREE
AR, AKRIMEFRCR(EQE) LN 6. 3%, 5 PTPN £ flk i PLQY AHWI & . #$4F D1 B el 1) EL %
A, WE(E LR (CE) | DIRSCE (PE) FEQE 4358 37. 4 cd/A, 33.0 Im/W F111. 2%. {HiZ# 115K
RIS, AR SR IR, 2555 R T IR KA G . #nF D3 M RE AL AT
IE{H CE, PEFIEQE 43418 37. 6 cd/A, 12. 6 lm/W F110. 4% Ff- H. 1 T FF LY 0 KL FA 53R A W A7 .
SEF L KT REEAR A /AR RE i DI IHR , SEOZAR I RCRIE M N, 1RSSR 100 cd/m? T 1)
RO REIRFFTE 27. 2 ed/A, 6.5 Im/W F16. 8%. #ff D4 BAhEE ELYERE, WE(H CE, PE A EQE 43514
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T IE A B B 47 i LB P EfE
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Fig.7 Electroluminescence spectra(A), the luminance-voltage characteristics(B), the current efficiency-
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Table 2 Summary of device performances of as-prepared compounds

Device(Sample) Ay o /om VIV Li(ed-m™)  CEf /(ed-A™)  PES /(Im-W™') EQE?, (%) CIE, * coordinates
D1(PXPN) 518 6.3 1459 37.4(33.1) 13.7(8.3) 11.2(6.1) 0.32, 0.55
D2(PTPN) 522 6.5 933 20.5(29.7) 8.8(7.3) 6.3(3.0) 033, 0.55
D3(DAPN) 514 6.0 2855 37.6(27.2) 12.6(6.5) 10.4(6.8) 0.28, 0.53
D4(BCPN) 514 5.6 2367 29.3(14.4) 11.5(3.1) 9.4(5.6) 0.28, 0.50

a. Values at 7 V; b. turn on voltages at 1 ed*m™; ¢. maximum luminance; d. maximum (100 c¢d+m™).
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A TADF BICPERT, JERFEFHATED. 1~5.3 ps ZI], AE,TE0. 045~0. 069 eV Z[f]. BCPN [ PLQY 24
0.91, M2 RS. MTaFRAERMFZm, AEE SRR 5 PTPN R I H IR TADF FIEOEUL 5y
PE, IFH RO F . BBUROBYERRINR R, 4 FhA RS & 5400, b DAPN #9255 d 1: Vk g e
FE, B2t i s B 0] 3k 2855 ed/m?, W CE, PEFIEQE 2351 37. 6 cd/A, 12. 6 Im/W F110. 4%,
H M FRCRE SR/, 100 ed/m® F BBCRAEFTE 6. 8%. 2T BCPN ML L T R B0t 2 &
Yy, #F I KT AT 3K 2367 ed/m?, WE(H CE, PE A EQE 7354 29. 3 ¢d/A, 11.51m/W F19. 4%, #it
TP 5% W HM T RCR IR . 25T R SR E SZ AR REIE Ute 2 1Y 70 F- [ =08, 76 TADF
MR B FG rh BA BRI A T

3 i#
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