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Fig. 1 The HOMO and LUMO energy level sketch of TPD*
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Table 1 Relevant bond distances, bond angles and torsional angles of the optimized geometries of ionic, neutral and electroplex

states of TPD and PBD

N—C,/ N—Cs/ N—C,/ C,—C,"/ CyCNCs/ C4CsNCy/ CyCoNC,/ C,'C,'C,Co/ £CNCy/  £CyNCs/ £CsNC,/

TPD

nm nm nm nm ) ) ) () () (®) )
B TATPD* 0.1382 0.1406 0.1404 0.1441 -150.0  39.6 -144.0  -19.8 120.6 119.2  120.3
A A
0.1407 0.1410 0.1420 0.1459 —151.0  36.6 -139.2  -28.1 119.6 118.2 1221
i) TPD *
FPEATPD  0.140 1 0.1404 0.1402 0.1455 —145.3  37.0 -146.4  -28.3 120. 1 120.0  119.9
PBD t—Bu—C,/nm C3—C,/nm  Cs—Cg/nm  Co—Cyo/nm CyC3C,N,/(°) NyCsCeCyr/(°) C5CoCroCyy/(°)
BT PBD - 0.151 1 0.141 5 0.140 8 0.144 2 0.7 0.3 18.0
HEMILE AW PBD - 0.1516 0.143 1 0.143 1 0.146 4 -0.3 0.5 129.3
k% PBD 0.151 1 0.143 3 0.143 2 0.1459 -3.7 -2.7 33.1

Mg A 73 170.2 €V, 5 TPD* ( -42 895.2 €V)
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Fig.3 The generation process of different excited species in

the OLED

%2 PBD # TPD §y HOMO #1 LUMO gt &1
Table 2 Calculated energy levels of HOMO and LUMO for PBD and TPD

PBD TPD
HOMO LUMO . HOMO LUMO Eg
SR (Expt. ) -6.2 eV —2.6 ¢V 3.6 -5.4 eV -2.3 eV 3.1
PRI (Cale. ) -5.4 eV -2.6 eV 2.8 -4.2 eV 1.7 eV 2.5

PBD #1 TPD [ LUMO 1 HOMO i3 & (4
HF3 2, 7] LLA #) PBD f) LUMO {H 5 & 141K
I, 1 HOMO {5 20 AH 22 8 K TPD BI85 - #L
TE A B E RN S B0 A A B R 22 15 B BT
R A B, BT N T AT
B4 v & BTG 16 Y JR 38 %% 3 3 Bl (LDA ) 5§
Ao SRR FEIE Bl (GGA) #R i3 E /N T 52
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ot B (RS OZ B0, BT LLE AT RE R ZE 11 L
BAMRAEIRSE L.
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RI7E TPD/PBD S &b 25 0 AWy &5, I8 4
B M PBD 7 A E| TPD Fb 25 /M TPD i A |
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SR MR ETFIEANELZIA0.9 eV, Hit
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Fig.5 The electron cloud distribution of electroplex (TPD*PBD ™) (a) HOMO; (b) LUMO; (¢) HOMO and LUMO.
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Theory on Geometrical Structure and Electronic Configuration of
Electroplex at the TPD/PBD Interface in Organic Light-emitting Diodes

LEI Jun-feng', HAO Yu-ying', FAN Wen-hao', FANG Xiao-hong”, XU Bing-she’
(1. Deparlment of Physics, The College of Science, Taiyuan University of Technology, Taiyuan 030024, China;
2. The Key Laboratory of Interface Science and Engineering in Advanced Materials,

Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; The studies of geometrical and electronic structure of electroplex( TPD " PBD ™), which is formed
by TPD* and PBD ™, were carried out by simulation calculation. The analysis of the geometrical structure data
of electroplex (TPD*PBD ™) suggests that the electron transfer occurs from PBD ™ side to TPD* side and the
electroplex between TPD ™ and PBD ™~ can be formed efficiently when the position of PBD ™ and TPD * is appro-
priate. The electroplex (TPD *PBD ™) is energetically favored comparing with isolated ions TPD* or PBD .
This result implied that the ionic state TPD* and PBD ™ at the interface TPD/PBD inside OLED tends to form
electroplex. The lowest unoccupied molecular orbital (LUMO) of (TPD*PBD ™) is localized at PBD ~ side
and highest occupied molecular orbital (HOMO) of (TPD *PBD ™) is localized at TPD * side. The energy gap
of electroplex (TPD *PBD ™) is 1.3 eV, which is approximately equal to the energy difference of 1.6 eV be-
tween LUMO of PBD and HOMO of TPD. The emission of electroplex is theoretically intermolecular radiation
transition from LUMO of PBD to HOMO of TPD.
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