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Abstract

In this paper, a series of monochromatic and bicolor devices are prepared based on exciplex
formed by hole transport materials and electron transport materials. The device efficiency can be
easily improved by changing the thickness of the blue exciter complex layer on both sides. A
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maximum current efficiency (CE) of 11.66 cd/A, a power efficiency (PE) of 11.14 Im/W, and a Lu-
minance of up to 12570 cd/m? are achieved in the monochrome device G1. The CE and PE values of
the optimized two-color OLED device B14 are 11.69 cd/A and 14.81 Im/W, respectively. The ex-
ternal quantum efficiency (EQE) reached 5.95%, exceeding the theoretical limit of traditional flu-
orescent OLEDs (5%). This simple structure provides a new way to realize high efficiency and low
cost OLED devices based on exciplex.
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AR CEA R —F RO, BAERA ARG, M. EERAMn S SR, £R
75 [ A R AT T R B B AT SR (1] [2] [3] [4]e AEAHLARE 20 (OLED) & 28R (I L EA
S, A BRI B RS K REFEAITERE . SR OLED 28R Ref% LLEE /D (1Y) B 5 S AR () ) 0 B2 A
ERRIM, MMEK A, BRIRIIFE. R, G BT 9000 4 7= A F B IRV FE[5) -

FR A Bt AR AN [R], OLED 1] LAy 9 =R 2. % 5% OLED . ' OLEDs. Fl#IHIE 1L 1R % % (TADF)
OLED [6] [7]o #OtAEHHT R e R 25%I1 3 MR AWK . 85 6AR SRS Enl BUFI A 100919
T ABRBOGMEMEE S A A EeRIT R (WHKEH), AT -SBOEG BUSCA I, I RIA S5 4
IR, X AR = AEAFIFM[8]. TADF MELE—MEIEIR ek, HPEE - —HEAREM(AES-1)
AEH /N, AL I AR AT LUK MR RE R (= ) A 2 M Re (L), LR R8T H(RISC),
M ] 100% 13T FIFH 2R [9] . 1H TADF AMEHBETH RIS BB R AE, BT DA% B 51 [10] R AP
P AR LA B AR R A TR . AMURAS, 16 B RISC BMi[11], FrbAZ 2207
HIERFT. Chen % N mCP, TAPC Fl PO-T2T =g HLAb A Wid ich 11 )& LR 17 = FPiicE B 5ot
SR A SRS T R 1 DUt TR R EUR YA, SRR CELPELEQE 43Jili& %] 5.02 cd/A.4.40 Im/W. 2.19%,
W FR(CRI)A 75 [12]. Miao 28 KA PN IE (5 & 062 (EML) Hh [a] S — A3 5 EML IX P i 5L () 2544 SE 30 1
Xt WOLED, HEEH0iAF] 88, (Ha*% PE. CE f1 EQE fUA %] 7.15 Im/W. 6.48 cd/A 1 3.06% [13].
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2, & T RASE BL M GLl. HEEE R A, #id % mCBP:PO-T2T [1)F B M
TCTA:PO-T2T fEKJEZHFHIAL B 4 T W EABHEE 41 OLED ##1f B11~B14.
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Figure 1. (@) Schematic diagram of vacuum evaporation; (b) Molecular
structure diagram of self-luminous layer materials
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Figure 2. Device structure diagram
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Figure 3. (a) Current density-voltage-brightness curves of devices B1, G1; (b) Power efficiency-current densi-

ty-current efficiency curves of devices B1, G1
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Table 1. Electro-optical performance of all devices

1 ARt IERE

i U RS RE O RRME DIERE AR TR CRI CIE (xy)
e vV  (mAlcm?®)  (cd/m?) (cd/A) (Im/w) % 75V
Bl 4.00 188.36 608 1.47 151 0.65 0 (0.1794,0.2354)
Gl 275  224.41 12570 11.66 11.14 5.02 0 (0.4507,0.5212)
B11 3.00 201.89 7110 10.08 12.83 4.33 48 (0.3437,0.5158)
B12 3.00 197.27 7449 10.36 13.19 4.45 46 (0.3483,0.5340)
B13 3.00 158.86 7253 10.56 13.46 451 45 (0.3502,0.5290)
B14 300  157.30 7526 11.69 14.81 5.95 44 (0.3573,0.5432)
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Figure 4. (a) and (b) show the normalized spectra of devices B1 and G1 at different voltages, respectively
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Figure 5. (a) Normalized spectra of devices B1 and G1 at 7.5 V; (b) Normalized spectra of devices B11~B14 at 7.5V
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FE (4.2 x 10 %) KT TCTA (3.0 x 10)F1 mCBP /(2.0 x 103 /G Z[17] [18] [19], Frbh B R4 %44
HFIE A X(RZ)FEUT HTL ), KthBEE ETL M2 — W A2 B IEHHE N, TCTAPO-T2T Z& 5
I HTL fUl, @ disEils RZ, MMk THEZ MR, ([ERRFMBEREEHR S . ERadiid

H &b =L

TCTA:PO-T2T M= AR F kT mCBP:PO-T2T. irbA RE il TCTA:PO-T2T Rl fE L HIR1BHEE,
S M RE L& TR T

10 10° 10°
: —a———Bl1
107 F e ——B12
,\ ~———Bl13 ;
] ——-—B14 100 - & <
o e, a =
4 10 £ & =
: e %
s i3 =
{%ﬂﬂ J 102 B N ~E§J
m 10 & —h—
10° “—B12
~———BI3
(a) 110! (®)  —e——-B14 1
100 —£ 10" : ' : 107"
2 3 4 5 6 7 8 9 10" 10° 10" 10°
HLIE (V) L (mA/cm”)
(a) (b)

Figure 6. (a) Current density-voltage-brightness curves of device B11~B14; (b) Power efficiency-current density-current

efficiency curves of devices B1 and G1
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Figure 7. (a)~(b) show the normalized spectra of devices B11~B14 at different voltages, respectively
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