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Progress on Blue-Emitting Hot Exciton Materials
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Abstract In hot exciton materials, the excitons from the high-lying triplet state (T., n=2) can be efficiently converted into
the singlet state (Sm, m=1) via reverse intersystem crossing (RISC) process due to the staggered energy level arrangement,
which maximizes the use of the triplet exciton and theoretically achieves a maximum internal quantum efficiency (IQE) of
100%. Hot exciton materials not only break the exciton utilization limitation of traditional fluorescent materials and tri-
plet-triplet annihilation materials, but also overcome the serious efficiency roll-off of thermally activated delayed fluorescent
(TADF) materials at high current density, exhibiting unique advantages in the electroluminescence. Blue light has long been
the short board of the organic photoelectric full-color display. Compared with the phosphorescent and TADF materials with
unsatisfying color purity and inferior stability, hot exciton materials can achieve higher-quality emission in blue devices, ex-
hibiting excellent performance even in the deep-blue region. In this review, the representative blue-emitting hot exciton mate-
rials reported recently are summarized, the light-emitting mechanism and design strategy are elaborated, and a full vision of its
development is made

Keywords hot exciton; blue emitter; organic electroluminesence; organic light-emitting diodes
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Table 1 T>—T: and S1—T2 energy gaps of benzene and fused
ring compounds

BEERAL S ) AET,-1/eV AEs,-1,%/eV
PN 0.65 0.55
% 1.07 0.43
3 0.73 0.54
B 1.49 0.05
[£4 1.30 0.20
FEPYE 1.40 0.07
JERH 1.30 0.03

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

@T,—T, energy gap. * S;—T, energy gap.
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SEILXT D-A A EAE FH RS AR 1.

2 PEERET 5T RHE OLED
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ML OB TR AFREASE . U I
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P LE/CT 43 5 AR iRy R S8R et R
T R G R D Re 2 FE A RS I, AN 78 43 i K
PEESEPERE. N OB VRGN R sk B B E
FERIETMEL, EEAFEIEHIREPDIE . RIEIKPE(BI)
H. BEIERRIE(PyD) R UL KRB AV, Frids ek
S ARG 51 T3 2.

I3 T AEVE WA b KBRS e A R BURDG B AR (D) IR/ B9 & 177 3 (PLQY) R 2345

HOMO/LUMO HEZ(CV). 23 4- I BREN L (Von)s  FEIRANE(CE). WIZFAHE(PE). M T 2R (EQE). CIE Ak ¥R(CIE). H-=1

SABCTIEIESH—Tn)

Table 2 Peak (1) of PL spectrum in solution and film and EL spectrum, photoluminescence quantum yield (PLQY) in solution/film,
HOMO/LUMO lever (CV) measured by cyclic voltammetry; onset voltage (Von), current efficience (CE), power efficiency (PE), external
quantum efficiency (EQE) corresponding to the value at the maximum, CIE, the singlet-triple state (S»—Tx) in hot exciton channel for

based blue emitters and OLEDs

Compd. A/nm PLQY/% (0\% Von/ V CE/(cd*A™ ") PE/(Im*W ') EQE/% CIE Syn—T, Ref.
1 438/440%/434¢ 90/90% —5.22/—2.27 — 5.664 6.134 5.029/3.134 (0.15,0.11)¢ — [79]
2 407/408%/404¢ 55/35¢ —5.23/—2.09 3.24 0.844 0.48¢ 3.33¢ (0.161, 0.049)¢ — [81]

450/470%/443%/ b . . . 4.95Y4.56%¢/  (0.157,0.206)¢
a — — f d d, / i —
3 4659445/ 85/459/72 5.57/—2.73 2.84/3.2" 7.3144.64 6.239/4.00 6.80%/5.64 (0.152,0.077) [82]
4 437/4509/452¢  85/50¢ —5.19/—2.29 2.8¢ 4.76¢ 3.614 4.9194.564 (0.151, 0.108)¢ — [83, 84]
5 424/430%428¢ 79/25¢ —5.41/—2.31 3.1 2.90¢ 2.84¢ 4.57¢ (0.156,0.053)¢  S(HLCT)—T; [85]
6 422/4349432¢  67/16% —5.40/—2.40 2.8 4.234 4.39¢ 4.77¢ (0.154,0.092)¢  S{(HLCT)—T, [85]
7 448/4409/440¢ 81.7/66.8° —5.27/—2.27 3.0¢ 4.407 4.607 7.2%6.304 (0.150, 0.063)¢ — [86]
8  443/4499/448¢ 81.2/68.0° —5.32/—230 3.0 3.98¢ 3.88¢ 6.339/6.32¢/ (0.151, 0.066)¢ — [86]
408,418/427%/ " _ _ 4 d 4 " " _
9 438/4209/438¢ 89/40 5.59/—2.49 32 2.61 2.44 3.39 (0.157, 0.089) Si(HLCT)—T, [87]
423/4354/ A
10 3/435 9 —/88.5¢ —5.54/—2.37 3.0¢ 4.07¢ 4.114 5.56/4.94% (0.15, 0.08)¢ SI(CT)—T4 [88]
445%/432
11 419/4384436¢ —/77.8¢ —5.33/—2.15 3.0 2.79¢ 2.61¢ 4.95%4.36%/ (0.15, 0.06)¢ Si(CT)—Ts [88]
12 435/4129/428¢ 35.9/— —5.44/—2.18 3.67 1.85¢ 1.764 2.314 (0.165, 0.068)¢ — [89]
13 451/4289/436¢ 35.2/— —5.43/—2.25 3.34 3.84¢ 4.02¢ 3.514 (0.160, 0.078)¢  S(HLCT)—T;(HLCT)[89]
14 447/4229/424¢ 28.7/— —5.43/—2.21 3.67 1.51¢ 1.407 3.03¢ (0.162,0.057)¢  S(HLCT)—Ts(HLCT)[89]
15 454/4209/428¢ —/33%/31¢ —5.39/—2.44 3.1 1.77¢ 1.394 4.0¢ (0.157,0.053)¢ — [90]
16  459/426/424¢ —/20%19° —5.16/—2.53 3.14 0.99¢ 0.95¢ 2.6¢ (0.158, 0.045)¢ — [90]
3.964/3.2247/ 4.95%3.884  (0.150, 0.092)¢
a d a — — d, e — 2 J—
17  426/474/452¢  93/50 5.50/—2.28 2.993.2 413338 6.01¢/4.92¢/ (0.151, 0.076)¢ [91]
2.469/1.944/ 4.5193.834  (0.152,0.057)¢
1 416/4369/440¢ 43¢ —5.57/—2.34 .34/3.3¢ . — ’ — 1
8 6/436%/4407 77143 537 3 33933 1.82¢/1.53¢/ 3.90¢/3.63¢" (0.155, 0.052)¢ (1]
2.704/2.204/ 4.609/4.084//  (0.154, 0.058)¢
a d a — — d, e — ’ —
19 417/4339/436¢ 82/47 5.58/—2.43 3.193.4 1.93¢/1.60% 4983765 (0.153,0.052)¢ [91]
20 413/—/— 65/35¢ — 4.0¢ 0.40¢ 0.86¢ 1.12¢ (0.18, 0.14)¢ — [59]
21  480/460%/4637 7.8/13¢ — 3.5¢ 2.69¢ 1.964 2.20¢ (0.15,0.18)¢ Si(HLCT)—T3(HLCT)[59]
Si(HLCT)—Ts/
22 451/4459— 79/40¢ —5.20/—2.40 — 10.5¢ 5.5¢ 7.80%/5.60% (0.16, 0.16)¢ Sl( T ) ’ [92]
27 17
23 450/449%/— 9/144 —5.86/—2.61 — — — — — — [70]
24 429/4439/4407 20/72¢ —5.72/—2.52 3.44 3.114 2214 4.7144.56%/ (0.15, 0.08)¢ — [70]
428/4144/ . _ in e ’ . r . 3.384/3.224//  (0.154, 0.063)%/ _
25 4354/430¢ 85.2/64.2 5.33/—2.29 3.093.2¢ 1.709/2.10 1.4492.20 5.46¢/4.96% (0.156, 0.047)¢ SI(HLCT)—Ts/Te [93]
428/4504/ 5.959/5.834/  (0.157, 0.084)%/
2 ~100/90.5¢ —5.50/—2.44 193.1¢5.0093.71¢ 1593.71¢ ’ HLCT)—T
6 4489/440¢ 00/90.5 5.50/ 3.193 5.009/3.7 5.1593.7 6.96¢/6.56% (0.153, 0.059)¢ Si(HLCT) 7 [93]
425/4334/ N . . i e J . ’ . 5.0995.084  (0.157,0.074)%/ .
27 4364/428¢ 100/96.8 5.54/—2.40  3.293.1¢ 3.2992.55 2.80%/2.24 5.00¢/5 47¢/ (0.157,0.051)¢ SI(HLCT)—Ty [93]
28  424/405%/4167 71/35¢ —5.30/—2.20  3.0¢ 1.1040.814/ 0.9390.36%"  4.129/3.30% (0.160, 0.038)¢  S(HLCT)—Ty4Ts [94]

29 430/433%4307  76/33% —5.20/—2.20 2.8¢ 2.58%1.72%7

2.83%/0.93%

6499436 (0.156,0.046) Sy(HLCT)—Ty/T,  [94]
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30 453/4614440¢  90/52¢ —5.20/—2.30 2.9¢ 6.4795.304  7.00%3.66%  8.47%6.90%  (0.152,0.083)¢  S;(HLCT)—Ts/T4 [94]
31 423/434%448¢  77/— —5.65/—2.63 5.0¢ 2.74%1.54%  1.499/0.53%  3.504/1.95%  (0.15, 0.09) S>(HLCT)—To(CT) [95]
So(HLCT)/
a/457d — — — d d d,f d df d df d
32 438/440/452 99/ 5.67/—2.72 4.5 5.999/5.294  3.1592.12 7.1196.16 (0.15, 0.09) S4(HLCT)—T,(CT) [95]
406/416°/ 1.19%0.95% 1.25%/0.514//  5.34/4.247/ (0.16, 0.06)%/
“ —5.30/—2.02 3.093.6¢ X . . ’ HLCT)—Tg(HLCT
33 4067/396¢ S0/85 530 02 3.073.6 1.07¢/0.72¢/  0.94¢/0.41¢  7.4¢/5.0¢/ (0.16, 0.05)° SIHLCT) ~TyHLCT) (%6]
396/407¢/ " - - i e 1.3991.02477 1.28%0.524/  7.19/5.3¢/] (0.16, 0.06)% -
M 4049/388¢ 53/82 565/7236 32940 0.82¢/0.68%  0.61¢/0.39¢/  5.2¢/4.3¢/ (0.16, 0.05)° SIHLCT) ~TyHLCT) (%6]
35 444/—/— 99.1/86.2¢ —5.24/—1.83 4.607 19.74¢ 11.494 12.5¢ (0.163,0.198)¢  S;(HLCT)—Ts [97]
36 444/—/— 95.4/84.19 —5.46/—2.06 5.007  4.98¢ 4.98¢ 8.47 (0.155,0.146)  S;(HLCT)—Ts [97]
37 480/442b/— 55/40° —5.55/—2.71 4.1¢ 5.85¢ 4.65¢ 6.31¢ (0.15,0.11)¢ SI(HLCT)—T,(LE)/T3(LE) [98]
38 450/440/— 77/47° —5.54/—2.66 3.7¢ 7.64¢ 7.27¢ 8.82¢ (0.15, 0.09)¢ SI(HLCT)—T,(LE)/T3(LE) [98]
436/457%/ 10.5%7.5341  (0.15, 0.13)%/ [42]
a — — d d e d e > _
39 4584/470¢ 76/48 5.54/—2.16 4.0 12.379/26.2¢  6.9412.5 17.49/11.6%/ (0.14,022)° SI(LE)—Tx(LE) [99]
414,434/ d d d d d d d,f d
40 4499/448¢ 77/38¢ —5.54/—2.16 4.3 5.6192.894 3.48%1.46%  6.76%3.49%  (0.16, 0.09) SI(LE)—Tx(LE) [43]
41  434/452¢/448¢  83/52¢ —5.56/—2.62 4.44 9.07¢ 5.76¢ 9.05%7.884  (0.16,0.11)¢ Si(LE)—Tx(LE) [44]
42 438/454%/452¢  82/49° —5.53/—2.62 5.0¢ 12.3¢ 7.44 12.7¢ (0.15,0.11)¢ Si(LE)—Tx(LE) [45]
43 470/4704470¢  71/42¢ —5.24/—2.59 3.44 18.09¢ 12.35¢ 11.479/9.70%  (0.15, 0.22)¢ S;3(CT)—Ti(CT) [100]
453/465¢ )
44 4232/466532 89/13%/46" —5.70/—2.97 2.8¢ 9.78¢ 8.1¢ 6.73¢/2.92¢/ (0.14,0.17)¢ SI(HLCT)—T, [101]
45 3259;211777; 87/16%/43> —5.64/—2.92 2.8¢ 12.43¢ 10.39¢ 8.13¢/3.33¢/  (0.15,0.23)° Si(HLCT)—T, [101]
46 322227272 76/214/45> —5.64/—2.87 3.2¢ 5.34¢ 4.72¢ 3.13¢0.69¢7  (0.19, 0.25)¢ Si(HLCT)—T, [101]
47 437/44897448¢  82.8/55.6° —5.53/—2.56 3.6° 5.83¢ 5.08¢ 4.6°/1.84¢ (0.150, 0.078)  S{(HLCT)—Ts(HLCT) [102]
48  429/4489/446°  87.9/33.5¢ —5.52/—2.51 3.1¢ 7.61¢ 7.66¢ 7.51¢/5.21¢7 (0.150, 0.118)°  Sp(CT)—T+(CT) [102]
49  466/4674467¢  80/50° —5.20/—2.58 2.9¢ 14.06¢ 14.81¢ 8.89%/8.80%  (0.15, 0.20)¢ S;3(CT)—Tui3(CT) [103]
50  450/450%/450¢  88/62¢ —5.18/—2.54 2.8¢ 16.83¢ 15.32¢ 12.0911.9%  (0.15, 0.20)¢ S2(CT)—Ts(CT) [103]
51  465/493%494¢  0.3/88.5¢° —5.49/—2.44 2.9¢ 16.52¢ 15.55¢ 6.3296.07¢  (0.226, 0.423)¢ — [104]
So(CT)—Ts(HLCT)/
2 461 /5064 .5/67.2¢  —5.54/—2.53 2.9¢ 18.27¢ 19.12¢ 7196.26% 243, 0.447)¢ 104
5 61/503/506 0.5/67 5.5 53 29 8.27 9 6.7196.26 (0.243, 0.447) S\(LE)— Ts(HLCT) [104]
) So(HLCT)—Tg(HLCT)/
53 460/501%/503¢  0.5/659.5¢ —5.55/—2.54 3.1¢ 18.467 16.32¢ 7.16%6.834/ 0.211, 0.402)¢ 104
( ’ ) Si(HLCT)—T4(HLCT) (104]
54 410/4919/492¢  0.5/47.6° —5.56/—2.34 3.1¢ 8.87¢ 8.70¢ 3.9843.2347  (0.201, 0.339)¢ — [104]
55  412/493%493¢  0.6/5.6°  —5.63/—2.51 3.5¢ 5.07¢ 3.93¢ 22792144 (0.213, 0.345)¢ — [104]
56  423/4929489¢  1.2/20.5¢ —5.64/—2.50 2.9¢ 5.44¢ 5.34¢ 2.48%2.044  (0.195, 0.342)¢ — [104]
57 434/436/432¢  6.5/21.7° —5.53/—2.47 3.2¢ 1.49¢ 1.23¢ 2.28¢ (0.157,0.073)?  S;(HLCT)—T,(HLCT) [105]
58  445/453%/4567  35.0/45.2¢ —5.41/—2.47 3.90 3.74 2.98¢ 2.75¢ (0.155,0.164)?  S|(LE)—Tx(LE) [105]
426/4514/ . _ i 1e y . y . " . (0.154, 0.143)%/ _
59 4549/436¢ 33.7/25.5 5.38/—2.47 3.093.1¢ 6.65Y7.83¢  5.66%/7.68 5.0999.02 (0.155, 0.102)° Si(HLCT)—T,(LE) [105]
60  426/4304/431¢  20/34¢ —5.48/—2.40 3.0¢ 2.03¢ 1.48¢ 3.3893.26%  (0.15, 0.08)¢ SI(HLCT)—T4 [106]
61  442/446%/4437  38/50¢ —5.40/—2.38 2.8¢ 4.82¢ 3.83¢ 3.4393.40%  (0.15,0.15)¢ SI(HLCT)—T,(LE) [106]
5.9845.904/  (0.15, 0.14)%/
a@ d a — — d, e d, e d, e ’ —
62 420/450/448 32/28 5.33/—2.50 2.89/2.8° 7.37%/29.43¢ 6.039/26.08 9.83/9.065 (029, 0.56) Si(HLCT)—Ts [106]
63 443/4734471¢  26/50¢ —5.10/—2.48 2.8¢ 13.43¢ 11.03¢ 5.324/5.124  (0.16, 0.10) SI(LE)—Ts [107]
64  430/45994577  43/619/92> —5.06/—2.50 2.6¢ 19.58¢ 17.82¢ 8.96%/8.88¢  (0.16, 0.07) SI(LE)—Ts [107]
65  445/4559456¢  91/62¢ —5.74/—2.43 2.7¢ 8.6 9.24/3.94/ 10.74/8.34/ (0.15, 0.09)¢ SI(HLCT)—T,(LE) [108]
435/4507/ Y . " " i " i J i y SI(HLCT)—T4«(CT)/
66 4504 91.5/81.9 5.46/—2.34 2.6 6.789/6.314/  7.109/4.33 7.116.59 (0.15,0.13) To(CT)/To(HLCT) [109]
67  455/448/— —/68¢ —5.28/—2.33 2.67 6.89/6.3%/ 7.34/5.241 6.19/5.6%/ (0.147,0.134)?  S;(HLCT)—T3(CT) [110]
68  445/451/— —/57° —5.20/—2.30 2.7¢ 5.54/5.441 5.59/3.94/ 4.24/4.147 (0.149, 0.145)  S;(CT)—T3(HLCT) [110]
69  426/458%/464¢  94/457 —5.04/—2.30 2.87 9.16¢ — 8.4796.844/  (0.14, 0.13)¢ — [123]
580 http://sioc-journal.cn/ © 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences Chin. J. Org. Chem. 2023, 43, 573~601
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70 450/468/468¢ 80/42¢ —5.04/—247 34¢ 8747 — 75296748 (0.15,0.21) — [123]
434/4459/ ; o e adre e e oqe 6-87U6.4047 (0.15,0,12)% _

L 84/72 5.58/=240 3193377139697 528589 o o (.15, 0,06y SI(HLCT)—T5(HLCT) [124]
437/449¢/ ; e e e d e T-0496.84%0 (0.16,0.18)Y _

2 a0 89/69 555/—241 3231910667736 8.5197.21° Lo (©.15. 0,07y SI(HLCT)—T5(HLCT) [124]

73 383/4549/485¢ 71/28¢ —5.42/—2.18 361 488 3.847 2.65¢ (0.18, 0.29)¢ S«(CT)—Ty(CT) [124]

74 457/4659468¢ 87/73¢ —5.49/—246 2.6/ 15744 12.67 9.1399.05¢  (0.16,0.22)¢ S)(HLCT)—T5(HLCT) [125]

75 483/4579/464¢ 68/23¢ —5.62/—2.75 351 485 3.837 2.72¢ (0.17,0.22)¢ S5(CT)—T4(CT) [126]

76 478/4519/452¢ 89/29¢ —5.67/—2.77 329 593 4914 4.09° (0.16, 0.16)¢ S5(CT)—Ts(CT) [126]
433/454%/ (0.155, 0.140)%

J— a — — d, e d, e d e d e > —

T iz /66.7 529/—231  2.993.5¢92145.63¢ 9.25U487¢ 7.74Y83 (0,153, 0,077 Si(HLCT)—T, [48]
434/471¢/ eth Con . . B ., ., Si(HLCT)— To(HLCTY/

8 s 90/419/51 583/—2.79 4.1 591 7.06 (0.15, 0.09) LHLCT) [131]

79 417/4359450¢ 98/32¢ —558/—240 32¢ 3614 3.547 4327 (0.15, 0.09)¢ S)(HLCT)—T,(HLCT) [132]
405/420/4244/

80 uiasod 98/16¢ —5.61/—245 347 3637 2.857 3.06¢ (0.15,0.13)¢ S)(HLCT)—T,(HLCT) [132]
410/4734/ Y

81 o 59/359/27 —5.76/—2.55 3.3 4.6 — 4035 (0.154,0.098)°  S,(HLCT)—Ts(LE)  [133]
410/470/

82 59/464/27 —5.70/—2.45 3.6°  3.0° — 40934/ (0.160,0.085)  S;(HLCT)—Ty(LE)  [133]
418/4634/

83 59/48¢/39" —5.68/—2.56 3.1¢  11.1¢ — 10.5¢44.6¢  (0.152,0.065)  Sy(HLCT)—To(LE)  [133]

84  435/4339/432¢ 8A4/45¢ —5.73/—2.69 32¢ 654 5.637 4.637 (0.153,0.054)7  S;(HLCT)—T, [134]

85  418/410%/413¢ 28/33¢ —5.61/—246 32¢ 33867 2.507 3.18¢ (0.160, 0.046)?  S;(HLCT)—T, [134]

86  420/444b/443¢ 88/41" —532/—232 319 5.0493.43%/ 4.89¢/1.89¢ 7.1¢/4.8¢/ (0.15, 0.08)° S)(HLCT)—T;s [135]

87 392/—/424¢  —/3459450 —535/—2.13  3.6° 136 1.06¢ 5.06¢ (0.158,0.036)°  S;(HLCT)—T, [136]

88  405/—/428¢  —/14.09213" —542/—2.18 38  0.77° 0.58¢ 2.11¢ (0.158,0.046)°  S;(HLCT)—T, [136]

89 —/—/450¢  —/98.6¢ —520/—2.00 28/ 557 5.907 6.85¢ (0.14, 0.09)¢ Si—T, [48]
—/450%/ 6.5/5.0% (0.14,0.07)%

J— a b — — J— d e d, e > —

90 oiacor 165479 5.20/—2.00 4.199.8 4.249.1 0.0/ 9¢f (0.14,0.12y Si—Ts [99]
426/4434/ , e . ; . (0.18,0.26)Y

M i /86.3 5.69/—2.66  4.0%4.6¢ 10.689/3.78 5.844/10.54 (0.15, 0,05y SI(HLCT)—T,4 [137]
480/469"/ (0.23,0.45)%

92 —/96.3 —5.60/—2.67  3.8%4.4¢ 1.86%3.22¢ —  0.6992.51¢ Si(HLCT)—T. 137
5004/462¢ (015,017 i )~ Ts [137]
440/446"/ (0.16,0.21)%

J— b — — '3 d, e J— d e 2 —
93 i /92.2 5.65/—2.67  4.0/4.0° 7.56%6.74 4.954/10.25 (0,15, 0.08y SI(HLCT)—T,4 [137]

@ Neat film. ®» Doped film. ¢ Crystal. ¢ Doped device. ¢ Non-doped device./ External quantum efficiency corresponding to the value at the luminance of 1000 cd*m 2.

¢ External quantum efficiency corresponding to the value at the luminance of 10000 cd*m 2
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KA VLS HE ) S 1 Ty A REBR(AEsT=0.76 V), TTA
TADF X5 n, B TTRRBEFERR. 5 R B gNFD I FR A8 40055 i

TPA-PPI, 1
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PLR A CT A Z B RISCIBIE, il ARl 3 K

T T B r B DTHR.
N
Y,
()

mTPA-PPI, 2

2015 4F, Ejia G BABH LR BEMT B 55 45 HL T2 PPI
5% B RE & TR R RN, M T V A D-n-A-n-D
7T 30 IEIMRZAR(C V)R %I 7 BA R HOURE
NEPE. R FEEE D A ¥t B BEWE, A
WK S RN A i &, AT R BN 52 4 2 T 1 /)N
AN SR T CT Al LE [ aR S, [Hik
S1—So FIERIT 230 H1 2520 HLCT Z4/L4RAF, BARiRIiAE
WHE s T B S IE IR I B — R R R, DU TR
AT AR B ar A e, 261 3 AR 2R BT
ITO/MoO; (6 nm)/NPB (35 nm)/TCTA (10 nm)/3 (20
nm)/TPBi (50 nm)/LiF (0.8 nm)/Al (100 nm) %25 Z2 2414
ITO/MoO; (6 nm)/TCTA (40 nm)/CBP:3 (8~10 wt%, 20
nm)/TPBi (50 nm)/LiF (0.8 nm)/Al (100 nm)73 ) /& 5K
WA, EQEma 20BN 4.95%H1 6.80%, #eftfE
43 A FEIE 353504 15598 cdem 2. AR5 28R L H AR
SRR TR BAF 7 LA 28 1 3R
RPE, 7E 10000 cdem 2 FIIRCRIEEINT 8%; B4
fEE) CIE A8%55(0.152, 0.077), HEmbrkis s, mH
EQE 5, SRR ERAR, HAEReZ 4 CIE,<<0.10 1
R¥E OLED Wi fEgi e —.

(O
S
> O ‘% o
Dae vaw,
e )

PMSO, 3

2016 4F, HiAYEHIPABIEET 1, LA™ PPI 437 HL
X TPA ZREEIIXIAL, WitIEE R T V L A-D-A 71 4.
HF DFT fiAb2r 145489, TPA 5 PPI Z Il M A
35°, HHEAEIHLEL A S AT W o T 248, Rl T
FIAES T PRI, ARIT IR HLCT BRA. 1E
T TET 4 WAEB A8+ ITO/MoOs (7 nm)/NPB

Chin. J. Org. Chem. 2023, 43, 573~601
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(50 nm)/TCTA (10 nm)/4 (20 nm)/TPBi (40 nm)/LiF (1
nm)/Al (120 nm), KIEAYERE -5 1 T, EQEma N
4.91%, {HaAEE(FWHM=50 nm)Fl2s/F52 e M5 320k
#, 1000 cdem 2 N HIRCRIRIFAL 7%. AR, MHEZ%
AT 1, VEGT 40 pe (G, nfEFE &, XA]EE
HFTFHEZ A BIGM 5N FEICT . 2020 4,
Yang ZEFHRIE T ET 4 3EB 402 OLED: ITO/
PEDOT:PSS (40 nm)/4 (30 nm)/TPBi (50 nm)/LiF/Al, &
BT B, HES A R, AR 1R L
CIE, F#% 2 0.08. XL IR /R T —AMT 2 A Rt
el W SCE Dy A FonHcE LGRS R A, ]
STHRTBR R FoRE . i LR PR PR RERI A 2L
.

;
Q37 Pl
W W

TPA-2PPI, 4

2021 4, Promarak [][PAESIDABEiE IFAZ O BR[ Y e -
9,9'-7j |(spiro[acridine-9,9'-fluorene], SAF){E N %5 k%,
DR R SR B2 55 244 PL, A 1 T R 2841 i (1) HLCT 4 1
5 6. BT Bl HAT /NG AEs 1, f AEs, 1, DRITIAF
TEVEAE A TEIE. PPT Btk . #WERE R LT,
FLES R F T RE DR IR WS AT v NI 1 LSS MR
PR AT H oy TR A EAE R, R AR A IR B 5
PR, AR TR RS, EE I 2 R H A PR
HLALVE(SCLO) I Atk S M I E0R T 2, KI5+ 6
M50, T IR B, L ITO/MoOs (10 nm)/NPB
(80 nm)/TCTA (5 nm)/5 2 6 (40 nm)/TmPyPB (45
nm)/LiF (0.5 nm)/Al (100 nm) N5 ES 24 8344 2 IR
Wk, FWHM 2354 % 55 Al 61 nm, n, fH05mEiE
65%H1 91%. 6 B354+ 22 5 51, EQEmax 1B £ 4.77%, 1 5
(28 A U R B0 B v R L B 20 5, CIE, IR 42 0.053.

¢
Crc

AT

Do
=0

SAF-PI, 5
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SAF-DPI, 6

2017 4, 2R &R PREHIBABILL PPI N2 144%,
737 L TPA FNZEHE “ R I(NPAELE IR, Wit& T 1E
LA HLCT 0¥ 7 A1 8, BEARDFIKH LE &S24t
(LR LI B LA R o) 3 O RN EUIE R A 1 4
b, TR A S R SR RN TR L L Y
A AT 3R AIHIE S T 7 71 nen HERR, X
AT IR E A per. FRERARAFINR], 7 0 8
PR AL e A1 7 PR AR AR e, TN FL R B vy
PR PRI 7 AR TR R RE AT RE SN, XUE
240F ITO/MoO; (3 nm)/7 5% 8 (20 nm)/TPBI (30 nm)/LiF
(1 nm)/Al (100 nm)SEIL TR R4, CIE ALFRZ) (015,
0.06), 5 =I5 MW HAL(High Definition Television,
HDTV)FIbr#E#E A 3EH VLAL, EQEmax 733N 4.69%F1
4.10%. AfEEEBURGYER, 1EEHI& 2 ZIEB R
f ITO/HAT-CN (5 nm)/NPB (60 nm)/TCTA (5 nm)/7

Qo

[

[
! O
Ay

PPI-2NPA, 8
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5 8 (20 nm)/TPBI (40 nm)/LiF (1 nm)/Al, {E{f4 CIE A
Pl Al B[R, AR R F S B 315 B — 0 4R
151, EQEmax 77 AR F & 7.60%F1 6.33%.

2021 4F, Promarak HIPA\BTRIE T —Fh2ET PI (18T
RURT AR PR AR S 22 R 6 HLCT #L9. 3,6- U T
BERMEIE 340 LE 2Ry, JF HAA R 1 EES R )
Sy F I EAEH, AT RE G R 2085, N(D)ALEE F (1)
PR 3,6- U T BEMRE R A T R A 1 28 AR e A
fRRE . AEF LA 9 (1 FH IR VAR e R T R 4 A Sy
W2, #1467 BB 44 2444 ITO/PEDOT:PSS (40 nm)/9 (40
nm)/TPBi (40 nm)/LiF (0.5 nm)/Al (100 nm). %2458
W e mEAiERRE A RY, FWHM Fl
EQEmax 7514 66 nm A1 3.39%. GEHES) E, 9 1) T,—
T, REFRELTE(0.86 eV) H. To— S BEFRE42(0.02 eV), K
IRATREAFAE AL T, S EMRARESR Si AL FE.
M T RS R S I AT I VAL EE ) RO W e AR B Ak
OLED 2t 7 —Fa M E &t i&iz.

CPPI, 9

2015 4, FRFEBINSILES T D-A f1 “ =57
BT RS, AR BT B PP B 10 A
11, Hr, BRI o i MER BT 240 cQ)b, —
MR B 25 N(DA. 1555 T PPIHLITHI 94 14K
SRR, W R ICT R, MIE O ke®| 285
PRGN H 30 nm, A[FT4E LE &84E CT &4+
S A B v PR W D (e = 88.5%,  77.8%), FLERIK
%%#%%Mmﬁﬁﬁﬁﬁtﬂm“ FRPE. BT X RML S 2%
{4 ITO/NPB (70 nm)/TCTA (5 nm)/10 5% 11 (30 nm)/TPBi
(40 nm)/LiF (1 nm)/Al (100 nm) 5 BV #5 € EL Y61, CIE
Ak bR 5 M (0.15, 0.08)F1(0.15, 0.06), i NTSC Fl
HDTV W ahriE, K30 H R BRAR, 8RR R,
EQEmax 77 AIE F 5.56%7F1 4.95%.
2017 4R, F & ABNBILLRUT 3 Bl = 4 FH BB Y
PPI 524K, FH5I N ZIREENY g (DPAC)E ARG K T
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4nPI-BP-4PI, 10

L
[l
J "

3nPI-BP-4PI, 11

3T 12~14. NIPERARF DPAC B oo AME A B0
o FRE, M HAE NGRS RIS AR T R,
AR T2 E 2[4+, DPAC 5 PPI JEAL T #EK
W7 WA, ARGTW T 7 IL50, 35Tk f k5
8. BUT FA =5 SRR & I MR, SCRe A [
AR F, 12~14 MAERR =S RDCM)H 1)
RUFWER Y. DL ITO/MoO; (10 nm)/TAPC (40 nm)/12
5% 13 5§ 14 (30 nm)/TmPyPB (20 nm)/LiF (1 nm)/Al (100
nm) ¥R 2 E A R SR IE G, 14 a1V RE
I, CIE, iK% 0.057, (HH T =& TR ERITEE R
PR, SRR RN R ) 5 P R I 38R TR B
13 B RCR B, EQEmax 1A 3.51%. 1EEMIE-ZES
FHLIL 25 B AR AR S ORI AEst (0.72 eV)HERR T TTA
A TADF, 3T 2 H 1R A FI(AEs,-1,=0.011 eV),
HEM T3 &2 Sy BAFE B TI8IE

DPACTPI, 12
NFRAF A T m RS, 2021 4, B
BALOIEE 457 1, DARIPE [ 9,9- — H LY g % TPA 1E
A D G, &% 7T HLCT 431 15 Al 16. Hi9FH) D-A
HEMAILFERE, N(OACRIAS PR H AW 700,
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O e
oo

DPACPhTPI, 13

& o

TXFPFL 1) 53— S5 AL T A B G VI TR R, AT i
G RS R S Al P PRI, (B S BRI YUE ESA
A&, B e MEBAK. AEB AR £ ITO/HAT-CN
(5 nm)/TAPC (20 nm 15; 25 nm 16)/TCTA (10 nm )/15 &,
16 (20 nm)/TPBI (40 nm 15; 35 nm 16)/LiF (1 nm)/Al
(100 nm), REF5>HIALT 428 F1 424 nm, X}RF CIE 44
F7(0.157, 0.053)F1(0.158, 0.045), FWHM {KZ 52 #1149
nm, EQEmay 73 B4 4.0%H 2.6%. #—51H5 0 A6 53
N 61%H 65%, Fi A AHFRIHE T HANE AEs -1,
(0.01 £1 0.04 eV)IRANIFBL Tt FE. BB EEMEIR, B
TR PPI T2 [AIFEAE C—H-n M EAEH, 8K
BIF n-n HERRIEAE — @R BE EIRK T 90, (HIX RSk
(1) C—H--n AHEAE A BT oot B BUR G H IRCRIR
B, AEFARH, BUT IABM AT AE 2 84 OLED HEURE
PERETETE )BT SR B

&
3og

DPM, 15
DL - =
L~
DS
TDPM, 16
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2018 4, sKibeZ: AN IHRIE | LABKIEIF[1,2-a] ki
VERH 2R D-n-A 8571 17, 18, 19. XHAiERA
TSR I K AT AT P TE R B B, AT 17 (19 PL 3%
B HOEM . (A R T S 1 R 2,
DRI 18 F1 19 MRS SR, V& BT =ik &l 1
5 442344 ITO/MoO; (1 nm)/TAPC (70 nm)/TCTA (7
nm)/17 5% 18 % 19 (20 nm)/TPBi (40 nm)/LiF (0.8 nm)/Al
(80 nm), F£LA CBP:17 5§ 18 5% 19 (40 wt%, 20 nm){EA
RIGIEAAL CIE AbhR, il % [ KB4 asF. LT 18 71
19 A28 R 5 58 B CIE, SEAR, 1M 17 123 R I H 5
P R SRR RN B AR IR BT ik 17100
cdm 2, BAREA I EREA FREH EQEms M2
6.01%. FE I A R 1 8301k e 22 3 1 iR A
17 B TR G AL 4he J1 i, HoH OLED R I i AIK
IR H R A A AR 18 T ARIR EEIN T A,
X 25 46 R AR A AN R T B CRE 2 2 O B AR i, i
FL OLED I HHAZE #8305 19 X, B 154
RE 1B T, 3L OLED B B/ NIRCRERE. 4
NERKR, TRAEBIRIERB R, HBERYM =
FE R R SR E W4 =, Realie 17 348 1000
cdem 2 F EQE N 4.92%, 1M 14350 cdem 2 | EQE %
HERL T 6%. X i BRI [1,2-a] LB &4 AL A 7
SR FRE RS OLED L B A AR #.

‘N
N
L0~
N N
@ U

PPi-Pid, 17

N
N
L~~~
N N
9 O

PPi-Xid, 18
BN
\
N TN
‘ N
[~
S
PPi-Mid, 19
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2013 4F, JAYEHIBN2G 5 T IEAC K D-A B 03+
20, BEEET 0T 20 A1, EREH B SINTR T EUE,
BT 21 21 A 22, BESERIR, 21 #1122 23 HLCT 28
PERFAE: 21 BT ER ME, RIMH CT F 30
HLCT £; 22 KAl ERIMIBOoR IS n 7 LE A7, &
L LE F1 CT 3PS HLCT &, — &K &, « 3
MRS SBUREAR, (AT 21, KILER 22
MRS ARG A HOR R T 25 nm, XIHFE T4
B LE oy s n, CT 41w 3 i S 800 ek 24k 5 95
HESMMEM. L ITO/PEDOT:PSS (40 nm)/NPB (50
nm)/20 % 21 (30 nm)/TPBI (40 nm)/LiF (0.5 nm)/Al (120
nm) L K ITO/PEDOT:PSS (40 nm)/NPB (80 nm)/TCTA (5
nm)/22 (20 nm)/TPBi (40 nm)/LiF (1 nm)/Al (120 nm)}y
SZERI RS AR B3 RO RS, 21 BRI 2 m
FE 5858 BB AR = 1%(85%), 1H CT =ML R 1S
B oper MHNA 13%, # EQEma (HANE, 525 T %51k
HLCT ZRAHRHE, 22 1 e B R175 40%, ns #2311 100%,
T 26 I L R ) 28 M RS, EQEBmax 1% 7.8%. X I T
XA A TR RS 4l 4% HLCT R4 LE/CT 4
oy RSV, LA RGE R UR AR IR A 5 LS B
EL R0 i KA TE S (1) o] 471

Y0
SRl

2017 78, AR FIPATOSE T 21 F122, DAHLHEH 4G
DI B 5 ) R PR A 25 1, 459 38038 B 0 1 D-m-A B 1

oo
oY

TPMCN, 21

CN

~F_ 0

TBPMCN, 22
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23 1 24. B EHEERIRE, HMET I S5 AH AR AR R PL K Pl
5 NS CQfREEZ R AECR, 35T nn
HERUAE ELAE FH 4 T AT 0 FHERR, DRI AR
W, T 2SR R R R T, RN T 24 (20%
DCM, 72%Zi7# ). b4, 24 DA m iy 2B T 22 30 H 50 47
(R M o i 1 B A A U R R B vy )
PLQY 1H, 1fiHHT CT Hsrisl, 24 RELIEELK,
ERSEE. (EEETHT 24 $1% T B 488 1TO/
MoO; (2 nm)/TCTA:MoO3 (20 wt%, 40 nm)/TCTA (10
nm)/24 (20 nm)/TPBi (40 nm)/LiF (1 nm)/Al (100 nm),
1000 cdem 2 [R5 T 7 t 440 nm (3R I & 58P L
T 0] 2B ) EQE ¥R M (Nroror=3%). 1E#F#5 LL TCTA:
MoOs (20 wt%, 20 nm)/TCTA (40 nm)tAk 725 7 4E 4
2, #1F1 PE. CE Lt —BHE 5, EQEnx HIEE SR
5.80%.

CN

-8 4
84
50y

2017 4, 2R B I 5] N R BRI 2R LR
# D, A BB, &iFART HLCT #Yeh Rl 25, 26 #1
27. ZEENZE IR BRI MR e, 1B n BYIRIRE IR SO
MTEEN, T H A SRR R AT 25, T
ZEEEMITIN, 26 A1 27 (1) 73 T A RS HL I O R bR 5 5,
ne fEHAA PR E. AR, LHEKR 27 R E
26 HE, EFINIX SRR YBEE 2 (B R 1 £ 5l
LR R RS 9 A, DEUIZR AL BRZEEEAE
N B EE A — FOR A m O R AR T . BE T
X=F b AYIBIAEB 2 CBP 15 7% 88 11 9t i) &
ITO/NPB (70 nm 2%, 50 nm)/TcTa (5 nm)/EML (30 nm)/
TPBi (30 nm)/LiF (1 nm)/Al (100 nm). 7+ CBP itk
PERIBEAR LA A FRET SR 3R &, 5838 00 th 5 85
) EL Ytk AL 5= EQE. 25 A 27 MRS 1: R ST s, 1
26 MIZHETLIRB A 5 BRI 3 = B a1 xhe: JE
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B 24 B35 1 EQEmax ££1T 6%, 1000 cdem 2 355 R RURIE
B 2%; 20 wi% 1B 4 24 EQEmax #21 7%, CIE AA4xR
“H(0.153, 0.059), 72& 241 s [F45 CIE, K- T2k
R B . EAEIE, 25 (9 Ts F Tev 26 (1) T7v 27 (1) To
5 Sy &2 AR B FIEIE.

:Q

TPIBCz, 25

:Q

TPINCz, 26

oL - 2 e
Frodgay

TPIBNCz, 27

2020 4F, FEAHLAIBAOLE R 751 N PPI-TPA 14 &,
B iRYE LE/CT 4> & 4 7 HLCT 41 28.29 A130. J
1, 30 i) LE. CT 40Pl SR FR5IAAMATE S
B2 CT 40, ik 7 i-=2aHi G, M A7
FATH B, JE T G5 B 11T /% Z 3 k> o TR B 51
WA =, AR, R TFREFES T ERY
CT M, AR FBOCHERERAIR, =Fho T HIER
NGRS IR . B2k A X = b et
22 AR e DR LR T NPB. Z 2 4EB 2844
ITO/NPB (40 nm)/TCTA (5 nm)/28 =X 29 ¢ 30 (20
nm)/TPBi (35 nm)/LiF (0.8 nm)/Al (100 nm)PL 2% faifk. )
WUZAEB 22814 1TO/28 55 29 5% 30 (50 nm)/TPBi (35
nm)/LiF (0.8 nm)/Al (100 nm) )& 547 TR 3 € X 35,
X RS ANES 3 V. Hor, 28 M R S iR, X H
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AT IA) A& 3% S BOLYE b Wr; 1528 T 5ol A ERIT AR %
) A e, 29 22 OLED #3 R i,
EQE. PE. CE J& T [AZE&MF 203 1) 5 7K-F, EQEmax
FIE 8.47%; 30 MIXUZAAEVERE Ll K 2 28,
RO AER] & T B &% OLED L/ 7).

F
F\Q
e
O L QO
| <Nj
2FPPIMTPA, 28

~ 0
>"@

2FPPITPA, 29

F

o
sh s
O
oalnls

2FPPIDPA, 30

2021 4R, AEPREEBIACHRGE T11,2,4] =P [1,5-a]
ML (TPYE R PT ATAEYD 31 Al 32. TP {F AW L 3,
W L T-AE JuiE v HLES RN, BB 2 CT 414y, X
MRERE AR, T A EMBCRIER TN, 32 BIHRT
o 5 15 2 52 iy L[ AS 2 T SRR CE RO, PR 7R
DCM H PL HCREIE 99%, M THF B4 i & SN 4L
F 2 nm. BEZHERI L, 31 9 To A1 S, 2 [AIKIfERR N
(0.0296 eV), fEEIFEMFETIIHE; H T/ AEs,-1,,
F AEs, -1, 32 A] BRAF1E 5 2 1 # 7@, LA ITO/NPB

/

é@
%
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£k SR

&
7N

N |

=N
O f O
L~
" O
PTPBTPA, 32

(40nm)/TCTA (5nm)/31 8 32 (40nm)/TPBI (40nm)/LiF
(1.4nm)/Al (150 nm) Ry 2546 2585 1 AR5 A 38 A 35 3R A5 5%
AR RS, T 32 B8 (1) CIE, fH BAIK, EQEmax 115
7.11%. tb4h, 1E# L 32 4Kk PPYBA. BTPG k{5
7 EQE =ik 23.85%F WOLED.

R4, P AR BRI DL i 05 = 6 R B2 0 2
PRFN PLSZAK, LT T — &5 D-n-A 70 T, XEAAEY)
SHEELOURR M RN R . = R RSB I 4 T H R AR
BB C B H M B, R . A
HERRHEAN . WEFCRIL, 40+ 33 A1 34 AR
HLCT BURFFIE, 1 H Ts F1 Sy 2 [RIAFAE T 7 (1 3% 18
1&. L ITO/HAT-CN (5 nm)/NPB (60 nm)/TCTA (5 nm)/
33 5k 34 (20 nm)/TPBI (40 nm)/LiF (1 nm)/Al A£5#) )R
Bt E BRI R 5T, FWHM Z1°5 45~46 nm. 34 (]
BRI 7.1%M) EQEmax, mi@ N1k CIE, /M 0.06
MAEB 44T OLED #3 i =i, Lh CzSi B2 5
wt%aE 10 wt%[f) 33 B¢ 34 ﬁaiﬂ;z;‘t):%U%ﬁ?% LA,
EL I&0EAT 1%, (R4 FWHM RIFEIRF, CIE, {Hit—&
P2 0.05, EQEma 2T T 5%, CzSi:10 wt% 33 4%
I T B 1 EQEmax (H(7.4%). 524 83 RCR MR =
AP T 515 20 WK B T R B 78 4 LA A 23 B i 4 .
UL 33 I 34 1F A A& ) S (0 RIRE 4 5% % OLED #£F [F)#F
RIHR TR RS, = HIRREIBIR N« M

3o ol

DSiTPI, 33

L
} s o0 5

CSiTPI, 34
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Y. ARSI D-n-A SRPES T, BAESERE S
PO T PRI S BT E R, mtadi,. IR EL M
R R B
2022 4, B X ERIPCTIEE Y PP S5HE —megh &,
W FEE R T MR HLCT %A KL 35 F1 36. BifL&4)
£ THF WP 2P0 444 nm (IR RS, neo (T
90%, 1M ZHRE I e (E I 80%, & HIME — 7RSI &
R R R — R MRS 2 AR T, A, BT
STNEEE, WS PPI RHCHUMXT R R, B
By T4 PL CRAKPAEN T LL 2, d3EmsR1g i+
%3, L ITO/PEDOT:PSS (40 nm)/TCTA (30 nm)/35
5% 36 (20 nm)/TmPyPb (30 nm)/LiF (1 nm)/Al (100 nm)Ay
SRS J 23 R I AR S 1 B8, EQEmax 73 114
12.5%FH 8.4%. 35 HI#sfH1E ISR ACE FAEH
5, 4 19.74 cdeA™1. 11.49 ImeW ™!, 1fij 36 F 2814
MR I B g B, B2 S, A Ts ¥ CT e DL
BeNIRERR, TRV RE LT AR T T iEIE.

PPIPO, 35

PPIPOCN, 36

2019 4F, A6 BIBROSIBE I Ak T BL 2 F
A 1-BiEEVE A T AR HT Y D-n-A 70T 37 1 38, B
SN B TR A BE S, 900 B 1 i B
JCAMEHE R, —EEMESEMEE. FiET TS BRI
) hRISC L u&iﬁﬁﬁ’a SOC, W7T 1 knrisc 737
A 13X 107 F1 1.6 X 107 s !, 72 kisc B 4~5 fi5, LEH
TADF #EHF krisc K 1~2 /\iﬁziﬁ BT X P F 7
K45 4280 ITO/MoO; (5 nm)/TAPC (30 nm)/mCP (10
nm)/DPEPO:37 = 38 (20 wt%, 20 nm)/DPEPO (10
nm)/TmPbe (40 nm)/LiF (1 nm)/Al (100 nm) 2 JLA 2 11
R R T, EQEmax 20 511N 6.31%F01 8.82%, X NiT 78.9%
%u 93.8%M 1 Al THERII, P41 Sy I Te Z ] ()
SOC HH 3N 0.64 A1 11.7 em™!, T M@ =EAS
FI| B AT 4 TR A R e, 38 HSRRR LT
B e A1 EQE.
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PABP, 37

oo

PAIDO, 38

2019 4F, HAaBAH-SlE it A8 PPT AR AR I
IRHE BB A, B R TR A R O R R A
39 F140, H AT 39 (#3425 — > EQEmax I 10%
[ #EF OLED. W7y MR ESHM = EEBASHE
B BRI LE $RE. B IAERE, 40 Bon B E
M TR 5. JT 39 A1 40 (RS 22 23 E k1) 4% 1TO/
PEDOT (40 nm)/TCTA (40 nm)/39 5% 40 (20 nm)/TPBi (30
nm)/LiF (1 nm)/Al (100 nm), FWHM 735 % % 63 #l 56
nm, EQEma 73 MIEE] 10.5%F1 6.76%. NiHEE TTA, Ma
ZE19917F 39 HHiB 44 2 wt%l BD, il 4% 1135 24 8344 EQEmax
FIE 17.4%, F&Ie5 A ik EE T AT PR R s E
MR, S5 RERM, 40 M2 HE L RoR FRIHE
FE, IR AP T T R A R AT W20 1 LB I 2 1
WAHEAER; 39 HIgsfFEERR et LR A @, 1EER
HBESTLUUTRER: () FIREEK, AR T 3RS
PL 0% (2)ZMEM TR B n] 4 m b i 6 80%; 3)
T BUERRE P, N2 6XERE; (450

Y 0
“

PAC, 39

(]
99

N‘N/@
O~
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HERERE T S A T ReRIAR &, SOC H AL LL 40 =iH
5, R AEs, 1, 8K, 39 1R ILH 5 S 1 krisc PA K
2T 100% 18T R FH 2.

2020 4F, B MAIBAASHRIE T — RO AL e R
15 EQE UMK nrotioe R MEYE VL T 44 K} 41, PLL JE. ek
HIGIE IR T W) TR R, W H R SN R
ARG m-n HERUA R EFAE, M3 58 7+ AH
HAERIFE R R THER. R, Xue FFUSHLHRIE
THRTHRBW ST 42, BT 5N KARF R 2 6] 47 BH
B, SRS T AR HAE B0 B KN A DA b,
T 41 F1 42 BEB A48 1F ITO/PEDOT:PSS (40 nm)/
TCTA (30 nm)/41 B¢ 42 (20 nm)/TPBi (30 nm)/ LiF (1
nm)/Al (100 nm)SEI, | w80k 6K S, EQE 437l sk
9.05%F1 12.7%. 42 HIZRAFEAERSE CIE, /K FHIHES 2
OLED %' EQEma J& T ML, XRAFERE FIAK T &
15 34% I E O R G A ME#E DL\ 2 R nh kg
(PtOEP)H1b 41 A1 42, RILM 4> T AEr, -1, B K(1.43
F11.43 eV)H AEs, 1,55/150.33 £110.37 eV), HHEIIREH
HEBNIRS) T To—> Sy AR, AT SEIl T s s ik
THIH87%FM 76%). tsh, i NTO B, X5+
1) Siv T ASRIH LE SRR, X RN T T
MRS, mL CT HIERm BRI Z & A, M H CT L
N7 R ARG T F BUR G A A B A W R

2020 4, @R B\IEHRIE T UL TPA A%k H
TEFRIEIUR I G5 R ARG L 1) 3 HLCT 43+ 43. {F
Hiile 7T 43 W HRIAES 4 4F ITO/PEDOT:PSS
(40 nm)/TAPC (5 nm)/TCTA (30 nm)/43 (20 nm)/TPBi (30
nm)/LiF (1 nm)/Al (100 nm), Jf-7EgE2EAE E, T PEDOT:
PSS Al TAPC 2 [il4fi A% /XA 2 TAPC (5 nm), #l%
TORACERAE. TR AR AL AR PRI B R S I3 AT 470

Piofos

PICNANCz, 41

Sfofod

‘BUPCAPICN, 42

http://sioc-journal.cn/ 589
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nm, CEmax~ PEmax FH Limax 52 39 F1 40 254 .2 8¢, 9K
B R AR BT, B2 1R BEQE S KE N 8.00%,
1000 cdem 2 FYUAH 0.75% 1R %, 1X{EWE Y OLED Hg
MR LI, AL B M e A 24 HH £, CEomax-
PEmax~ Lmax 7 5735 18.09 cdsA ™1, 12.35 ImeW 1. 29900
cdem 2, EQEmax it — P42 2 11.47%, LA 30%HIEHEF]
RV E nAETTIE 91%. R4 Si— Ty To— T, FIREFREL
B Ss—Ti FIRERIRAE, fEFE VAR n AR R EET
RAET Tio—>Ss FIFET I F2.

Y o o

(Lo~~~

o o O
TPAANPI, 43

2020 4F, Promarak F1BAIOVIET-4rF 43, TR
B SN R DR T3R50 F R 7 # # (ESIPT)
RN, AT HLCT 40T 44, 45 DSR2 R 6T
W) 46. 44 F11 45 ] 'H NMR i, 5 14.26 #113.52 %37
R TE S RAFES THER. BT R%H%2, S M
Si AR FHFE(PT)ME LUK A, (HE B 3 Bk MEEA
SRR 2K I s T TR AL, SR 4T T AE B I T e
SRATRE RV E R T AL RS, AN S A
FFEE M. MEE LL CBP 05528 30 wt% (1] 44, 45
46 TENRHTIE, Hl#& T B AR, 46 AR 1F 1 REAH
X ZE, 44 F1 45 2R A2 R 4F, FWHM 435108 65
A1 68 nm, BRENHLERE 2.8 V, 1 45 (2 1E 2L T ik
8.13%[1] EQE M1 94%M1] n.. {EFH N NEM —&EH T4
TS P FIEIE NN RS FT, T2 eet
. R RSO S 11 AR [ A ELAE

g sVele
A N
A eas e

mTAHPI, 44

Yo 0
oY

pTAHPI, 45
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Yo 0
1:2 8 W, b

pTAPI, 46

i, #EMeE EL RS ELEE, N4 FWHM K
R SRl R 1 S

2021 4, fRPREE. 28 AHE H A0 ARG W I e e AN
MK e I g 1 Dy FEL TS24, & A T R AT AR 47
A48, FRAE S [R]  FE G, WAL ST RS A A
FAEIR A 5y BAF S ANV TR BURIIE. NTO 43 MR HA,
47 (] AEs -1, 48 1) AEs, 1, 7] ZWg ATt LA ITO/NPB
(60 nm)/TCTA (10 nm)/CBP:5 wt% 47 B¢ 48 (30 nm)/
TmPyPb (40 nm)/LiF (1 nm)/Al (100 nm) N Z5H 15 2%
A, BT RAET AT FRET, HBEMLE
R T X RS S8 . 47 KB4 B a7,
FWHM X% 52 nm. 48 ({152 FMERERAE, EQEmax
K 7.51%, XVATHFAR R R AL S RE 1 P S ATt
TR TR

ICz-An-PPI, 47

LT - 52— s
N/\D

IP-An-PPI, 48

2021 4F, Jayabharathi [4]BAUOE e 55 R H B2 AH I,
FEAE PLIN(D)AL 0 A SN NZEREFIZE G, & T D-n-A
R HLCT #6REHAE 49 1 50. HHC R, 49 (1 Tis 5
T HIRERRE 55 (1.89 eV), {HY S;fEEARIT; 50 1) Ts 5
T: MIBEBRE 56 (1.08 eV), 155 S, AE A, XA R4
il = B N L 3T R S5 4 /1% hRISC 72, PRI
LB R G R vh KB/ = A T AT Tis—Ss.
Ts— S, M T IHIEFE AN RSP T I~ Aim gl R
S, BN IE A H HOMO 1 LUMO 7E B3t FH &%
784y, M LE 1 CT Ao rIZb 785y, KA T
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49, LG 50 1) peu A YA ATHE L AOX BRI S
£ R R NENAES 22 85 4F TTO/PEDOT:PSS (40 nm)/
TCTA (30 nm)/49 5% 50 (20 nm)/TPBi (30 nm)/LiF (1 nm)/
Al (100 nm)ZRILHAEFH R T HITERE: Voo KT 3V,
EQEmax 73 115 8.89%A1 12.0%, HHL7EMEIEREI K.
50 AR R TAEFRRE M 32546 cdem 2 (1)
556, CEmaxs PEmaxs 1: 701175 16.83 cd*A™! 15.32
ImeW ', 95%, 1000 cdem 2~ EQE J&[#1¥ 0.83%. H
() B E 2SR AR 58 5 B 49 A1 50 A% ELIB 7 1 e ik g

5294
salialste

1388
oo he

2019 4, JEAL BB\ PSR B 2,07 (TPE) S PPI
FHZE A, I ARER T A T — RYEAT AIE £
4 H D-A 45> F 51~56. Hb, % P15 TPE MIH
RGN AL, BT LI, R4 H
BIRBFEMLE W, BEE AR ML FIEM TN, H
T CT Fethtliam, KUHZHA B EREIL . A
RIN, XL TR ALE FrbE, Ho, 51 (IERES
52l THF ¥ R 858 7 230 £5. BT RE I, 52
B Ts—>Sav Ts—>Si PAK 53 B Ts—~>Sav T4—Si &WETER]
P T EE. T X ANMAEYRIAES a4 1TO/
HAT-CN (5 nm)/TAPC (40 nm)/TCTA (5 nm)/EML (20
nm)/TmPyPB (40 nm)/LiF (1 nm)/Al (120 nm)%& 5} ¥ %¢
ek R, IRBN LN 2.9~3.5 V. TPE X ALIERE 1L
GV EERCRAL R, S51. 52, 53 AR IR K
U EIA 40290 cdem 2. 19.12 ImeW ', 18.46 cdeA”!
B . TR BRI IRACE; TPE [MAEE I
BN W R B H BRI CIE .t T AIE 587
WLEIAEAS 25 52, 52 F1 53 a2 M Re o £, 53 1)
B EQEmax F11E 7.17%H. 1000 cdem 2 R RURIRFEIL
4.6%.
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pCTPI, 51

mpCTPI, 52

CN

ppCTPI, 53

L
L O
"

mCTPI, 54
L
L O
"

mmCTPI, 55

CN

pmCTPI, 56
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2020 4, JEALD B BAOOSIE A8 WAL AG v 1T SRS,
B AL HILE JE 2 P C(6)~ C(9)AL, 55T #5% HLCT 4
¥ 57~59, Hrh, 57 F158 ) HLCT 437/ CT Ml LE &
S, 1M 59 MR BLH S A AL RRAE . 7E R R B A
THF/H.O &, BEKE &8N, =Mor+ 0 K5 AL
EIERE A ERILE, F T JoKIEE T )
ST WA R(TICT)ME K& & T AIE. R FiX=
Rk &4 AR5 24 244 ITO/HAT-CN (5 nm)/TAPC (50
nm)/TCTA (5 nm)/57 8¢ 58 & 59 (20 nm)/TmPyPB (40
nm)/LiF (1 nm)/Al (120 nm)& 5§86, 57 (e tE R 5 i
Wi (CIE,=0.073), 59 2514 M2 I A oy 1 28 140 12 R,
EQEmax KM T 5%. 1E%& LA CBP {EF K53 74544 5 wt%
10 wt%) 59, il & I [FERB A B R 9 5 IR IR
X3k, #3fFRcRdE— 24, EQEma 77 MlIAE] 8.42%F1
9.02%, TR 100%. HEEMN, X=10T
(1) AET, -1, RKH AEs, 1,58/, %22 T 3LE #1 'THLCT #&
Z AR f) SOC (0.18 cm™ "), hRISC L R4k 5 A R
3t 59 FRINH E H EAERRRE.

CN

CNNPI, 57

2TriPE-CNNPI, 58

2021 %, Jayabharathi FFAIIZE PT [ N(1). C(2)hL
GBI NZEREREE, T C6) - COYNL R 7 FIt5E, 15
F3e L HLCT 1 AIE R 36 R 60 61 A1 62, iX
LA FRIREDE CT £ 5. LE 15 DL LS80 11
HLCT P£i. PI 50 Be M #f e 5| S 80+
JFPHER, MBI T mEE PL &3, 1 H T
We 5155 T R E o> AT e, iR AUV T
W RE = A i i, T BRI R 4 T RO R

592 http://sioc-journal.cn/
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CN
< ¢
L
LN
"
owe
O 2CzPh-CNNPI, 59

O, BRI IX = A4k & 4 3 2800 A 1 BUR 6
(mechanoluminescence, ML), IR XU AL Hn 4 B8 HE €4,
Ve #14 7 9E#54% OLED: ITO/NPB (40 nm)/60 5% 61 5%,
62 (20 nm)/TPBi (25 nm)/LiF (1 nm)/Al (150 nm). 2§{f
EQEmax 7774 3.38%- 3.43%411 5.98%, X NT 49.7%.

Sa g
=

PPINCN, 60

O PPINCN-Cz, 62
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50.4%1199.7%H) n.. HT 62 KILH LT 100% )3 TF|
H, 1E# DL 62 B2 AN AR BE 1T 2CNQTPA il %% 1 [FIZE 1)
BoRdstt, Hrb, 2 wi% B AL HLCT-SF #8441 Re
¥, CE. PE Ml EQE 73 Ali5 %] 29.43 cd*A ™!\ 26.08 Ime
WL 9.8%. X SEERAEIFR I LT FIPTR FEPERE, 1000
cdem 2 R B 0] ZBEANTT
2022 4, Jayabharathi FBAIHiziE T 3fH HLCT.

AIE A1 ML #PE (85 HLCT 437 63 A1 64, Hrfr, 63
FILH LE 30 HLCT MR, 1M 64 T 2EE1ESH T
WA T EE 5 W, AELE &AL CT A MR
SR, R E SR ER. LA ITO/NPB (40
nm)/63 5% 64 (20 nm)/TPBi (25 nm)/LiF (1 nm)/Al (150
nm) ARG J B %, BRI A D 4foE
(LT =R BEP I IE 284 P B 1) EL P68, EQEmax
43 IEE] 5.36%F1 8.96%. 64 K AFMEREF M 5, HKT
MBEFEE XS 7 7V 8 A B 3. BFFC R, oy
FAE S Ty A Z [RIAELE /N E 2L 53(0.03 F110.00 eV)
FIE ) SOC (0.23 #10.32 ecm ™), 6B Wb = B AW 7]
PR hRISC WM S . 1EELL 64 5%
ANFIHRE ) C545T, 4% 7 HLCT-SF #81F: ITO/NPB (40
nm)/64: x wt% C545T (20 nm)/TPBi (25 nm)/LiF (1
nm)/Al (100 nm). BEEBIKER S, 64 (1K 75 A
EE, M C545T WIS 5 an IR IG I, R F. ik
Z AR T FRET, {H{EWKEE T HHT DET #0098, &%
MBI, 1.0 wt%dB 2 B 2 e Re fe i e K
ik 26248 cdem 2, CE. PE. EQE i A% 30.35 cdA "'\
28.63 Im*W ', 10.03%. iX &g N IF K w2 AE 1)
HLCT-SF OLED &4 #7 [ JE 7K.

>
X e
'8 N

TPATPA-PPI, 63

NC ©

pr“ C
'8 N

TPATPA-CNPPI, 64
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2021 4F, FPiFIBAISIZES: [ 7E SERR eI HE )
AR, 76 PPI 1) C(5). COY_E A B TPA,
AT HT A HLCT IR M KL 65. A5 7848 1F ITO/NPB
(40 nm)/TCTA (5 nm)/65 (40 nm)/TPBi (40 nm)/LiF (1
nm)/Al (150 nm) &5 F2 € IR G, FWHM % 2 60 nm,
EQEnw 15 10.7%, J&T CIE, /K FHIFE ATk B 24
OLED (¥ =/K . LL 65 (8 nm)/65: 5 wt% BTIPG (25
nm)/65: 5 wt% PPPBA (15 nm){F & EE Tt/
(F/P)i& WOLED /ot sUR S, =ANFHAR K55 7
SI% R T 65. PPPBA Il BTIPG HIATE R4S, EL il
7 7 400~750 nm H AT WLGIX, Z84F ) PEmax A1 EQEmax
I3 BIEIE 71.0 1meW P F 25.4%, FF7E 1000~10000 cde
m 2 R FEVE Y B HY 84~92 I CRIME. X Lbaft
BREN L EAR R 2.6~2.7 V, RUERRBEREM. /EEIEH,
F/P 3t WOLED I MEF IS (HBEIEBRKLE
IREBREN RN T, il KR FRET 28
B, T Re—Fh R A B R (2)
T RICZ AT, AR RS =T EL AHX 58
B, s EARH R .

ol
Lo o
OOQO

2TPA-PPI, 65

2.2 FFEBRME TR S I F AR

BI H T IKME IR o A i s 24 F 2 U 1 A e
Rk AR T, BETE N FAE, X NB T2
A, T HLIX AN B TP R BUR e ik B T
A& .

2017 4, 2R, BERAEMIBNIOHRIE T BL PPL R
YA BT NSZAE BRIRIEAR = #ff () D-n-A 150 66. HiR
P 1E e B 25 B R B L0 R (43 nm) AS RN 77 H A i )
ner B UL A5+ CT.LE 8 — Hi& B AR (15 D),
Zor AR RE A S 2440 I HLCT B 4. MI% NBP
LG A AL RL, 66 KILH TN TN ner T,
ULy P 2R, fEE & T IEB R 1F 1TO/
HAT-CN (5 nm)/NPB (70 nm)/TCTA (5 nm)/66 (25 nm)/
TPBI (40 nm)/LiF (1 nm)/Al (150 nm), 5k & SEA T
452 nm, WENHEEIKE 2.6 V, EQEm ik 7.11%, 1000
cdem 2 R Rrottot N 7.3%, #R1FTE 500 cdem 2 () UH
T (Tso) Kk 50 h. THHE o fEHA 43.4%, HRYE B
HIE S S 2R MG R UL TCHEIR [IBEAS PL G TE, TTA

http://sioc-journal.cn/ 593
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1 TADF WLIBEHER, 1E& AN T,—~S1 (n=4, 5, 6)f1#4
BT FE A T R R LA

e |
NN]@
O BITPI, 66 @

2015 4F, B5F X FRALAERIBAORGE T 3T B A
PI T RS Y I T AR 67 F168. 40 T - =238
EEZLEE AEs 1, 4y HMEZE 0.006 1 0.013 eV, i/ T3
T;—T, HIRERR, R RISC AZ(T;—S)iztt 1C i
(Ts—~T)EHEFEH 7). dhah, R4 NTO 4B F AR AR T
HGER, XP0 T HA HLCT Bk R, PUX i F1L
HEUENEICZEAEB 288 4F ITO (95 nm)/HAT-CN (5
nm)/NPB (40 nm)/TCTA (5 nm)/67 5% 68 (20 nm)/TPBi
(40 nm)/LiF (1 nm)/Al (100 nm) &7 #¢ K& 5+, EQE 434
N 6.1%H 4.2%, KL EBAR HAGRIR IR AT,
EZ 3 LA 67 1 68 N TEARIIBIAFRIKER Ir(2-
phq)s, & T kY] E B985 44 (SEML-SD) [ [F] 25 2% 1F.
Fodp, P67 fEFM. BAANKE R 1.0 wi%H #3528
R F/P IRAIR AL RS, CE il PE 43R EE 56.1
cd*A ' A1 62.9 Im*W !, EQE ik 23.8%. HT =M =2k
AT AT I8 P T IR TE ) R R R B AR A, KBy
SR YRGB S, TR I T TR
W, BRI DUSE Ry B D' 45 2% AU B2 SR AR g 78 40 1Y) e B
%, LT 67 F1 68 [ /H15 2K E T &1L 1.0 wi%,
T+ TG SEML-F/P 284F. BAkEHm AU S T
WA, TR RE R R 7 o, KT R A e R E

o O

She O
NN@

BBPI, 67

PhBPI, 68
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2.3  FEFFRRMEATE SR F AR

ORI 22 BT - AR MU 2 TTA 3% i, WAE
RRIE DGR ST A, B T AL B A 18] )
REEBH I Si—So BRI PR 5 SR S BT AR T
(k=100 s, neLA=29%)110) 414 75 i Bh4h /S ik 1A
B oo HERL, T IEE e ™ 5 ) SR AR5 5 % K (aggregation
induced quenching, ACQ)R(FIN20-1221 25 f& 31| PF A8 45 (1)
REZHED(AEr, 1, =1.3 eV, AEs 1,=0.2 eV)LL KAl 71
REECR N, RGP E NN —FRE T 10
PRI T AR R R T,

2020 4F, PEPEFIBAIBET-40F 1 F 22, DAEEHRK
MAACE PLEL TG, Wit JF& R T 360G HLCT A4k} 69 1 70.
H#daEtE . B PL SR MR, XlMLEMIR
o i g 3 — 2B ) % i L ITO/HAT-CN (5 nm)/TAPC
(55 nm)/TCTA (5 nm)/69 5% 70 (30 nm)/TPBi (40 nm)/LiF
(0.5 nm)/Al (100 nm) N &5 H)4E#E 2% OLED. BRI —
FE, Pas ) BoRaidiot. 69 (2% % Bl 5 = )
CEmax (9.16 cd*A™ ). EQEmax (9.16%) LK FEAK [ 3K 5
JE(2.8 V), T 70 FI#3AF N SEHL T 50046 cdem 2 (188 5%
FEFN 8.74%H) %5 EQE. PAZFHT ne fE 77 1L 91%AH
86%, AL T #IMT ROGHLE. &, EER& T 22
SERI AU 244k WOLED: ITO/HAT-CN (6 nm)/TAPC
(30 nm)/TCTA (10 nm)/PTZMes2B:PO-01 (12 nm, 8%)/
DMAC-DPS (4 nm)/69 (8 nm)/TmPyPB (40 nm)/LiF (1
nm)/Al (120 nm), EQEmax~ CEmax A1 PEmax 735314 21.19%
62.13 cd* A" Fl161.46 Im*W™!, K T M TLLEIMES
HESREA BT RS AL WOLED F s i /K

oo

PyPPA, 69

CN

o
AP o
RO RS

2021 4, BEPE. LA A BN DL R BRI DT S K
FIIE) =HEPK, RNk TR HLCT 4>+ 71 fil 72.
PEZIOR M 5 N— 7 T i CT &8, H— 5 Hm T
IRRUKR, BB RN T 18] n-n A ELVE I 635 S AR
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iR TR Y, AT AR R A U0 1 (IR WS R . I LI,
BT I ke BT 108 71, mih ko {HIE 10 £ 13
#l4% 7 A5 24 % 4F ITO/HAT-CN (6 nm)/TAPC (25
nm)/TCTA (15 nm)/71 B¢ 72 (20 nm)/TPBi (40 nm)/LiF
(0.5 nm)/Al (100 nm)LA & CBP:10 wt% 71 E{ 72 (20 nm)
TENRICERIB A8, BT SR R S 5407 T i L BR
DRI, IR & B DR AR R I e 4, FWHM
AR 50~63 nm. AFBCEEFPURENERE b, SS4F 72 1)
PERETE N H 1 JEB IR BT EQEmax A1 Linax 7370 115
7.04%7F1 40209 cdem 2, X454+ T CBP 5, HT ACQ #
BRI, RSHE— 2R, CIE, fil£% 0.07, FWHM
%A 52 nm, EQEma 2 F 8.44%. HILLEGSLIRK
B, SRR LEZR LK Ts f1 Sy & Z R BT
I FE A E AR SRR ax gl LY, 6T S R
WA ARL, Pyl A2 2 LG SE PT Y H B SR 2 e,

oL - 2
L0~
ot O

PIAnTPh, 71

2021 4F, MR, ATEHIBAIBIE Pyl ] CQ)f7 F4)
BGINFRIERIEEIE, & 5T B SRR 73
74, BT To— S4B T3 — S, Z A REFRRELE, o132
TFEBEN RS EE. NIEEEAMEEE T35 PL

L
POREWEVSY,
DS

PylAnTPh, 72

R, M HAE RS TSR T LE/CT /&, Fit 74
FKILH HLCT Frik. T WA E RS R L1
il £ ITO/MoOs (10 nm)/TAPC (40 nm)/73 5% 74 (30
nm)/TPBi (40 nm)/LiF (0.5 nm)/Al (100 nm). F:+H, 73
AN FHER M E, SRR ZE, EQEmx X
2.65%; AHXTH, 74 (ARSI B PEREAH 248 72, CEmax-

PEmaxs EQEmax 70 A 1A 15.74 cdsA ™'\ 12.67 ImeW ',

9.13%, #HL T 2.6 VIMKIRBIHE . 91097 cdem 2 [1)iH
15 e P DL K AT 0 () 38R R B, 10000 cdem 2 (50000
cdem )5 T EQE WRFF1X 0.9% (6.9%), HEHFZ4E
DUIESE DB T EE RS 22 % OLED Wt
A, 1K A& 02 4 9 1450 s AT R
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ZERZ

o

PylPh, 73

24 HELBWENXBEFHR

9,9-BE B (BA) K J L3 B 7454 . =L TICT
WORME T  LE 255856 R A 5 AATGE. Rl
PAL2OIZE BA & IR U 4 5124 DY A o6, T 2018 4
B 7 HAE) D-n-A Hth s+ 75 A1 76, TR A T
LE H¥EE £ 508, 76 FIRF5REH PL AR 5. 75 1)
Ts—S3+ 76 1] Ts—S; REFRELAE, PRI AFAERE 78 1 T
JHIE; 575 B AErs-13 BN, 1C W FERT Ta P II2 A
FIF B, a2 AR, 76 HIER T
R m H P47, LLITO/MoOs (3 nm)/NPB (40 nm)/75
&Y, 76 (20 nm)/TPBi (40 nm)/LiF (1 nm)/Al (100 nm) /%%
I AFPEREAE 7, EQEmax 27N 2.72%F1 4.09%.
BRIRCR L, 76 FIgAF R AL, BIE 100 mAcem2 1]
RHEMEE T, n G IHEE 70.5%. HilrZ, 76 54+
C545T 28 1EAE 100 mA *cm 2(EK 300 mA *cm )15
WMHET EQE RN 0.9%(8% 3.9%). {E& et T
D-BA-A £5H4, F5m A 1) o TR SO T
R, AT A TICT HiEEASs, Ha
E TR STICT—'TICT 1@, v sz
PRI PURBEEREER )t OLED.

/
NC o}

NCBAOMe, 75

PyIPy, 74

Yoffeg
ST 00 U

TrBACa, 76

2020 4F, FAERIPAI2HRIE T LA 9,9- ¢ F2iE N
FEHEHFH D-n-A BYH56 HLCT 20 1 77. 9,9- 52511
FINAMESE S fRE, R TI55E, oG8 PL ERE, 1M
HBTES TESKS THEA, GFT HLCT S1E
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B BeRAES L, 77 ) AET, -1, BUK(0.418 eV)Ifl AEs, -,
BN0.047 eV), RHHBBE T REHLE. L 1TTO/MoO;
(3 nm)/TAPC (40 nm)/TCTA (10 nm)/77 (20 nm)/TmPyPB
(30 nm #3fF A)E(40 nm #F B)/LiF (1 nm)/Al (120
nm) N ARSI EQE L T 7%. BEJS, 1E&
FTF 8345 B, LA CBP 54% 77 (580 wt%)/F AN KOG ZE
#THB3EM, KU BL g RIERe, JF HpE5 Rk
FERRAR, BRI, 5 wt%iB Ik BT I 38 1F & SR
Wi, BEQEma S2m 3] 1 8.30%.

G
@N O )

TPA-DFCP, 77

B BRI S2Ib e 6 2K R B BT
(AR g A B M, (AR N R4 OLED & S
JEHF, RIEECFAE T (EQEmax=0.5%~2.4%)'27-1301 2019
4E, Ust FIBABURIRGE AL . FIEEN DL A FoCREM
F A B, I ARAR T B B AT A R 1 v R
HLCT 73 7MKL 78. 70 T2 A-n-D-n-A FFIREE W, bk
VE N m ARG, bk 2- 2.0 CUASEAEAR & T Ia R,
1 H R AR E S o HEAER, BRI TIRERS.
TEZFET 78 ek R Z i 4 T 8 IR I 5 2
4% ITO/PEDOT:PSS (60 nm)/CBP:78 (4 wt%, 55 nm)/
TPBI (40 nm)/Ca (10 nm)/Al (100 nm), EQEn.x =&
7.06%, n: 647 69%. =i n HFTREHE T Ts—>Sis
To—S) MBI, EEfd: ZaeE M ETR
BRI P FLHH SR OLED, Mk REnT 48
i CURIE ) B U VA R AR BRI TR S AR A, X gk
VLB, D A B REAL I 2K Zpext T 4 A T L kR
AR G OLED HAT I X

NC
2EHO-CNPE, 78

2018 4R, 2R 7R I BADS2LLSe L BE RE R AT =y
PL R I = 2RI (TPB)E M T, Eh & T —
FRINRIER 6. WHFURDL, 4 TPB 5 2R 2 [A] Hy
SR URIESR, AEs, -1, 5 E /N T AT, -7 55
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K. GINSHFAERERE, BTESEMT CT 28,
K3 7 HLCT ZUHE Ak 79 F0 80, & TIX AL &
YIAES Z bt OLED # il % ITO/TAPC (65 nm)/79 5§,
80 (15 nm)/TmPyPB (35 nm)/LiF:Al. P 8551 &% SR i
Y, EQEmax 775N 4.32%F1 3.06%, i15E n, 725 M
67.5%F1 95.6%. 73T 79 BT AEs, 1, B/ e B LA
J LE/CT 204y B8P Al RSB FI R R BUK, HEF
R WA, EEETERITF RS, RAHE
B R 2 BARAS SR DRE T 3357 R el TPB 3544
BRI 2. AR, g5M-PEFCRHE T, Bl TPB
B IR MR R S8R IR S . HLCT A1k
FEALET I IEE.

borot

Cz-TPB, 79

horoet

CzPh-TPB, 80

2019 4F, G BIBIBHRGE T DL N 55 B F-45
KM% HLCT 43 81. 82 1 83. KM AEr -1, AN
AEs, 1, (n=3 81; n=2 82 Fll 83)FK B m i = £k A AN B2k
B AR E A T2, W H BT SLE—~'HLCT
PR RFERSR T SOC, hRISC Rt — Lt m. T
81. 82 1 83 XK IGIZ 5 A A5 A H il £ ITO/HAT-CN
(6 nm)/HAT-CN (0.2 wt%):TAPC (50 nm)/TcTa:81 5 82
oY 83 (12 wt%, 10 nm)/26DCzPPy:81 L 82 5Y 83 (12 wt%,
10 nm)/Tm3PyP26PyB (50 nm)/LiF (1 nm)/Al (100 nm).
81. 82 (Al TcTa TSI ML T BHREE AW, wit
et SR, SN KRR =R . BT+
V5] AR ELAE F W 25, 83 F a1 S s F i A R B DA
EERIRLAE, CIE 2445 (0.152, 0.065), $£iT EBU & X
HHRBEARHE, CEmaxs Linax F1 EQEmax 205 813L 11.1 cde
A", 10480 cdem 2 F1 10.5%, W1 FIFHFHET 100%.

SORCOSReS
(6]

ol
DP-TX0O2, 81
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TPP-TXO2, 83

2021 4, Promarak [ BAUS* NIRRT K5, PAF
FIRIEM SAF, WitA T D-A B KA 84 71 85,
AW (P RN e L 52 IR 5 2 DR W R . TR
FEEUAR N R sZ R WA S R A RGeS e, AR T
Pem R R, A JUEE B TSR RE b, e Rl Sk
U, R 84 1Y) PL R 5 =11 85 MR ST K. Hgk
BRI TR I, 84 17 7OE R R o i HAR I T A&
P45, PLITO/MoOs (6 nm)/Ce (3 nm)/TAPC (20 nm)/84
&Y, 85 (40 nm)/TmPyPB (55 nm)/LiF (0.5 nm)/Al (150 nm)
1E N dES 244 OLED, SEI Tiﬁf{m SR, BORKR
SISy FIAT T 432 A1 413nm, FWHM 23 511 % & 56 1 50
nm, CIE, {Hfk % 0.054 1 0.046, EQEm.x 73 HiEH] T
4.63%F1 3.18%. HEHETT, i TH To—Si AAAEIETER

P T
L. OO
0 G (30

SAFpCN, 84

! CN

SAFmMCN, 85

2017 4F, ZFpoE. FSE. WEahis BRI T gAY

B’J ESIPT 7 ¥ 2-(2-FFER 5L G (HPO), T hEme—)
TR TPA, & T A BIREE o — R i A 45 2%
HLCT U RE I FIER 6 701 86. Ty 2 B AEME 2 ] 1)
ST NEBA ZINHE T HPO KT Wiesk, s
T AR AR ERIR. AFEVERH S peu (H(74%~99%)
I ERLAEE R I 7 i 2 B LR R S e s ). A B e
THE, 86 MR A tE Iz ARt 26.8 kI/
mol, KI5 BIGEEAR S EG R, B 1TO/
MoOs (3 nm)/TAPC (50 nm)/CBZ2-F1:13 wt% 86 (20
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nm)/TmPyPB (50 nm)/LiF (1 nm)/Al (100 nm){E: 443 nm
b R L R ST, FWHM 1Y 53 nm, EQEmu N 7.1%,
n: A =L 94%, ATHPET Ts—S; i hRISC i #2. 1E& 1R
R R E AR T HPO 154l s X & 5 ) AL
W) OLED, [FIS A1 7 LAHPO 1 A T2 AR M IR 5
PP PR S 451

86

2021 4F, HHRFPAISOHRE T e RN 2
FI3 5 HLCT M RE 87 A1 88. ZE IR Ay —Fh i A5 R
52 R oG, B TRIVEESR, AR T RS &M PL
R BEAN, TR IEIK M RN = SR =R R IR ) 2 Ak,
B P& 2 b A ) 43— (B0 A, 3 A 08 RUR 1 AN 38
fE4 4. 2T 87 1 88 [19E#57% OLED &R ¥ T
PRI X3, b, 87 AR AFSEIL T 52 nm 194 FWHM F
0.051 HIMK CIE, fH. AR K, LA CBP 45l
87 1 88 17 K 52115 4% OLED ##14%: ITO/MoO:; (3
nm)/TAPC (40 nm)/TCTA (10 nm)/EML (10 wt%, 20 nm)/
TmPyPB (50 nm)/LiF (1 nm)/Al (100 nm), & 5535 5%
% 424 1 428 nm, FWHM %% % 55 1 57 nm, CIE, {H{X %
0.04 F1 0.05, EQEmax R AHE R 2 5.06% 1 2.11%. LA
87 Al 88 5% Ir(ppy)s il % 1) OLED SZEL T it RE I 4%
ek KB HERACE 2.7 V, @ 60000 cdem 2,
EQEmax 7 A E] 14.11%1 15.57%. X Lesh B3 0 87 Al
88 SEARA I TR IE 2 2 ThEEM L.

O

/IOy

o . O
»

Sa08
@«Q
Q#@

2020 £F, SR EACERIARE 17— fhdk T
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X =R BIRE AIE AR 89, FFRIRAHUAR 78 A AL
. JEB 4884 ITO/HAT-CN (10 nm)/TAPC (60 nm)/
TCTA (5 nm)/89 (10 nm)/BmPyPb (40 nm)/LiF (1.5 nm)/
Al (100 nm)SEIL T 6.85%MH11% EQE fH. WASUHIUKE
(magneto-electroluminescence, MEL)JMR 2 B, H MUk i
W SRV FEARREIS X 2RI T, e M3 X V- 2 Hh
TR, HRIZREENBRTK, XRHEWS T MEL
MBI TTA £ 5%, IR TH eV, XaTaetde
FPFEUR FRCR ISR N A, FE e 7 2 )
A PL i, RIAFIE— NN RAEIR &, HT/h )
AEs -1, (<0.01 eV), T,—S, A TSRS 2] 7 HLIE.
#F 26DCZPPY:FlIrpic (8 wt%, 5 nm)/26DCZPPY (3
nm)/89 (7 nm)f [FREEAFME T &, BT HBFIHE
Dexter fig & (Dexter) 1455, %41 EQE #t—2
PEZE 7.93%, 1000 cdom 2 FKIHEIE 7.57%. Z%0L
VEAUIE R T FHLHIY MEL W RAREAE, 1 H o an
AT O e e TRl 2% i PR BE D' OLED 244

THNELR.
o @

TPB-AC, 89

2021 4F, BRE . LIAYGER NI T 5> 89, i@
MK o LM, & T BEERBET T 90, REZLIIAS
BEHED AL N PP e IR AR L JE45 24 281 1) MEL
MR T 5 Sy &ZMEAE T FEAERE, HE
knisc TIE 1.63X10% s7!, i KT 144 TADF # A
RISC J#F(10°~10° s 1), AR T b = EEH T I
R, B BeRERE. L ITO/PEDOT:PSS (40 nm)/
TCTA (40 nm)/90 (10 nm)/TmPyPb (30 nm)/LiF (1 nm)/Al
(100 nm) N &5 # () AEB 2R 284 EQEmax R115 6.0%. LA 90:
2 wt% BD 1E AR ZE 454 OLED fE#s {308 7t
HI 5, CEmaxs PEmaxs M EQEmax 73 22 9.8 cdeA ™!\
9.1 Im*W 'l 9.0%. 1E&EFRH, BAB B MFET IR
T AIE ERSPOCEMZ AR AE T AN FRET, 1Xfh
TR AR T POE T PR IR T AR R T
2, NREAE— e REE LiH] ISC. IC 1 DET i #2, Mifi
SEIL T BT R AGR F.

2022 4, EE K. oA FAUSSIDL 2R AT AR
YINEER. =(ZM) I =B(TTT) AR, Wit & T
BB RO TR B R#E HLCT Ak
91~93. {ENHTK, TTA HICHIW HETAE JiEH,
T EL W P T 4546 Bh T4 JE4m S pe A k. BT
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o G
OO
O 8

TPB-PAPC, 90

ICT ZBEIE H, 91~93 BRI PMMA VI 35 e SR i
o, B RETERT T 420~470 nm. 4 FH G FISZIGIF 5L,
X =N 73 AR B AT IBIE (Ta—S)). 1E& 2
FIX=FArRL, Hl% THBIN A OLED. JEHB R4
T ™= IR E K, EQE #1K; PL ITO/PEDOT:PSS
(40 nm)/1 wt% 91:mCP E{ 1 wt% 92:CBP 5{ 1 wt% 93:
CBP (20 nm)/TmPyPB (45 nm)/LiF (0.5 nm)/Al (120 nm)
TERGERIMB RSB RIUE ER RS BN CIE,
A = EQE. Horh, 91 £ 93 () #84F EQEmax 705l 15
10.54%7#1110.25%, CIE, 7> AIMIK %2 0.05 110.08. E& 32,
XZFET TTT I HLCT AT ok ko, L8
PP RE R T AT O T PR ¥ Y6(CIE,<<0.08) HLCT %Y
OLED & =i7KF-.

R
R
91R=H

N
92 R = OMe
93 R=Bu
R

TTT-TPA-R, 91 ~93

3 R&ESRE

P AR R T A = RS R B LR 3 2 TR g R AR
PP R RIE K, = BEABCAE DUER KR SR,
AN B TR 2 LA SE TTA Il TADF A48}, 1M L 5e ik 1
1 HL L TR ORI B ™ B 1), A AR T 5
F T2, NMAERBUR G 1F & R H AR 1)t
# i, RIS L T BT ELE A
g, RMAE L& 8Os e ki FRAEENRA. B
A, MUEEHT T 7 10, MEL RUELIRES N S28 -4 250IE s
T hRISC MR o Tt 7, FHIM s
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THAEIKZ 22—k PR LAY), S BL A Pyl £i7
AW TR GE B R L I R ORI, Bk, 2
T BA. 18%j. X ZHe. TPB SE45 1) 1 G P T4
TEEIRE, Bk LE, KO THRKEANHTE, &
THERIE B 2RI 2 AL, a5 -YERTT T, T a5
BHERE ) RIBBPAR T KRB, I XU B Lb s %
B R T R AE IR Re 25 A0 PRI RE 7 1T, X 4
WA T RHESRE . BEFIRCR F ey,
WU AIE. ML 5 2R 5 450 R 1 M o 1% —
P, BT R T, BB TAMEMERNIEB R RS E
i, REREIE T,— S, T HLH] R H A0 | R RD i 2
), EfgiEL Dexter fE R, H T, TR R H]
BB R BB AR K BB, 1R RSB RE E IR,
BE TR Y15 AR AR R i e, R gt FRET SRR
R AESR, 1XF FRET A 2GR INR A A 71 72
FHIH] ISC. IC. Dexter REREFEFIIFE, MM & a5 F)
M Ta Rl 5ok, SRR AL B 251
A1 F/P 44 WOLED JF & FAEUS 7 — @ iyt g, it
RS, WE G AT AR B RO B AR O, XL L
OLED i B AT mr 5 . gl . (RIS o R S o5,
HRI R 28 RCR . AR TAERse . HAm
PR ML BE LA K A8 2 T2 AR AR i P 1391, 324 1k
CLRIE Y E % T OLED 1, dEB 24 23F 1 CE. PE.
EQE 7 fil i ik 19.74 cdeA ™'\ 19.12 ImeW '\ 12.7%,
WK E AL 91097 cdem 2, B4 82Tl 1 &k
17.4%] EQEmax. B BOGHBETM BRI CR AN
FZE SR T A I, SRR R 4 e s
THRRIE, JHERNRIETM. RACRARELEE 2
FZ M.

R BT 2O RHE K G A 13 7
% FEAHBRE, SRR ETREA M. H
I, Wt RS M EHE D A FIMRIBCE 1)
WERELL T B BN — Ak, BUE RS E )
e HEA . MRS HEM TR P LE/CT o=, it
T e 5 SR B Pl I BRSO et 38 AR 8eR
AR — DR, HAh, DL LA R s
RGBT AR ESRIEIE T BB T2 E B RA, (=
SRR FIR AR B AR A AN ZE R, X
. /2& OLED &k b— KA. 53—7J71, Pl
TR OLED fEZS e RE Ty A 5 & Sk, CkiE
(103 Y R T AR DL DS L R DR MR R L SR £,
el il ok A BRI BT SRR T TR R JTFREZ .
B R R T MR S N — REkAR. Rk, 1
JERIE T MR E R GYLEER T. F ot 4t
PEFRAI BT K, RN FTEENE T HRFEE W
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DT RIHAR . WA TEM SMEHERFI R R TR
T PERE. BEARRA AR . RIS OLED. #x et
BHERBOR S SHERTEN_ EEA P E, 5T 581
ORISR S ARA, JT Ak RE S AR A D BT
MR, O BN HES) 4R o M 25 [ B Bt — 2D kR
KA.
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