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LUMO £ Ztet. dE 59, 0.2 WA 2mn o] Ee FAE 2 HAg&

SAPo|=9] F = V|E R AT A7EFT ()T F(4) Alold #

AF 5 FYAE obdobd MR wAl, 538 S5 Vel MR aeiAl, A8 So AW 44 1 A 39
U GOAE TYT S Ak oUW FRAE UEFTAY & AL, 9534 olF, mAAE 708 o
stel Qo olldl W elAlE s FFEAY & Atk oW WMEse, st zve] §3e 5o
4 Ve B GAE AEHE 5, FTA Ul EAsh oldoln WAl F Al HgH.

AREDE AFES A7BFS TP A2 83 QPSS 2E BA T4 AgEn. oF B,
! B

Age] Ameel Aue] g

2=, oA EFe 5455, dF B9 A 435 B4 2 3 A9 B, dE o Ze 92 EFvE
o] o]FZ(ZFAES FAER A WO 98/10621 Zol /MAE); ulE Da(ZFAES FMFR A W0 98/57381 &,
¥ [Appl. Phys. Lett. 2002, 81(4) 634] @ ZAESF TAAZTR A WO 02/84759 Zo MAH); L= %51\ 5
o] B, 53] dA F8S BEshe 4w ke 47 ESH9 SAbE e ERodol=(dE

dE ZFegol=(FAES ?ﬂﬁi Al WO 00/48258 Zol 7HA|

), BFE EFge|=(Ed[Appl. Phys.
Lett. 2001, 79(5), 2001]el 7HAI|), B vhF SAfel=)9] whaS 23 4 vk, AR A a&4<
FUE AT AsA, MRS vbASHAE 3.5V mRE, Bk upgk s AlE 3.2¢V Wk, 7B vk s
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N'-(4-5-& 3 d)-B| 2-N N' -3 -1, 4-s d Afolo}nl ) S 33},

DPVBi:= A EZ o Al BB A3 o xS zE=thH(E& [Chen, P. et al. White organic light-
emitting devices with a bipolar transport layer between blue fluorescent and orange phosphorescent
emitting layers. Appl. Phys. Lett. 91, 023505-3 (2007)]; &% [Schwartz, G., Fehse, K., Pfeiffer, M.,
Walzer, K. & Leo, K. Highly efficient white organic light emitting diode comprising an interlayer to
separate fluorescent and phosphorescent regions, Applied Physics Letters 89, 083509 (2006)]; = 3
[Romanovskii, Y.V. et al. Phosphorescence of pi-conjugated oligomers and polymers. Phys. Rev. Lett.
84, 1027-1030 (2000)] ).
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Monkman, A. Triplet build in and decay of isolated polyspirobifluorene chains in dilute solution. J.
Chem. Phys. 121, 10803-10808 (2004)], % & [Dhoot, A.S., Ginger, D.S., Beljonne, D., Shuai, Z. &
Greenham, N.C. Triplet formation and decay in conjugated polymer devices. Chemical Physics Letters
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Zhz A4S 7] e F3E 5459 3 olyd 71l s & 543t o] k(@ [King, S., Rothe, C.
& Monkman, A. Triplet build in and decay of isolated polyspirobifluorene chains in dilute solution. J.
Chem. Phys. 121, 10803-10808 (2004)] % & [Rothe, C, King, S.M., Dias, F. & Monkman, A.P. Triplet
exciton state and related phenomena in the beta-phase of poly(9,9-dioctyl)fluorene. Physical Review B
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= & Y AL MZol 71L7)o)t;,  Hdk, 200ns B -10ve] & ulolo]jx H AT},
221 AF7E AR F, 250ns B Ao HLEEHE A, AUEF " QX (turn off)el]l Wik F¢FS eI
o}

o, Akl RC AIZE 5ol sl R A HlgR 2700] H%0} mesl s, oo
4 o sl A7 % vhelamk vol gET QwAow OLED
;A ERjoriY e AW HiksE T TIARFE] date] Afxgre] Aotk
(=%l [Kondakov, D.Y. Characterization of triplet-triplet annihilation in organic light-emitting diodes
based on anthracene derivatives. J. Appl. Phys. 102, 114504-5 (2007)], *%[Sinha, S., Rothe, C,
Guentner, R., Scherf, U. & Monkman, A.P. Electrophosphorescence and Delayed Electroluminescence from
Pristine Polyfluorene Thin Film Devices at Low Temperature. Physical Review Letters 90, 127402
(2003)]1, ¥ ¥3([Sinha, S., Monkman, A.P., Guntner, R. & Scherf, U. Space-charge-mediated delayed
electroluminescence from polyfluorene thin films. Appl. Phys. Lett. 82, 4693-4695 (2003)] #=).

279 71#ES T

3 AAH A2 Ego]A(trace) S - ,
AASAY Aol s ndAAL Fojtk. A7) dolH
o2 HA Foh wgo] okt AHEHANE, o ulo]ojiA HA o]Fo EL94 Z:”J*JE x4 el Hvls) ®akA
RFerte e BHoFuh, wEkd, x3E "o Az IR A= Az g gEet ozt olyga
229 4 AH(EFH[Popovic, Z.D. & Aziz, H. Delayed electroluminescnecne in small-molecule-based

Fa7] SsH, A4 AR7 TR F, v o vlololx BAE 100ns B A8, F9
Agged, o dat A= Moﬂ e Qele wdH A3 7)ol
= o
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ré

organic light-emitting diodes: Evidence for triplet—-triplet annihilation and recombination-center—
mediated light-generation mechanism. J. Appl. Phys. 98, 013510-5 (2005)] #=). Alt7l, Asd Ed=E
F3ele AR f=e FHE vas] B 11e] =A%, 2719 #F Aol gledl, AAs, Aed A4
AlZHHlEro] BLO] & o} FAetthe ZlolAwh, By FasiAlE, g Ede] 4o gl Ve A
Do) AFo 71&71¢ wig- ARt Holvk.  olfgh #EL ) ELO| IR #A7F 2879 AsE-ied &
Hhg(o]l= g wdd of7|E fdgthel 71Q1gk loleks Aol g FAoIt. AT o7|x W=
10v g wlelo]z Ao Ao ofs] arpA| AAFWA ¥, 1 o] & 2 o)A Ag AR
ko] A7l tia] Aol ddd@d Y dds] HAs] wEedel F5Eske Aol T stk (i@ [Rothe, C,
King, S.M. & Monkman, A.P. Electric-field-induced singlet and triplet exciton quenching in films of
the conjugated polymer polyspirobifluorene. Phys. Rev. B 72, 085220 (2005)] % &&[Deussen, M.,
Scheidler, M. & Bassler, H. Electric-Field-Induced Photoluminescence Quenching in Thin-Film Lighting-
Emitting-Diodes Based on Poly(Phenyl-P-Phenylene Vinylene). Synth. Met. 73, 123-129 (1995)] #%).
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