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Fluorescence : Radiation restricted to singlet excitons, = n ~25%
Phosphorescence : Radiation is from triplets > 1 ~ 100%.

If the excited state is formed from the combination of two uncorrelated electrons, then in a completely random formation
process the relative degeneracies of the singlet and triplet states result in a 1: 3 singlet : triplet ratio, i.e. the fraction of singlet
excitons is y 4= 0.25.

M. Baldo and M. Segal, phys. stat. sol. (a) 201, 1205 (2004)
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* The emissive state is a mixture of a LC exiton and a MLCT exciton 2m‘c

* The MLCT state has stronger singlet - triplet mixing, due to the overlap with the heavy metal atom.
« For strong spin-orbit coupling, the IC and ISC rates are very fast.
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M. A. Baldo and S. R. Forrest, Phys. Rev. B 62, 10958-10966 (2000).
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Firpic = iridium(I11)bis[(4,6-
difluorophenyl)-pyridinato-
N,C?]picolinate, E;=2.65 eV

Host
4,4'-N,N'-dicarbazole-bipheny! (CBP),
E=2.56 eV, a maximum EQE=5.7%

C. Adachi, R. C. Kwong, P. Djurovich, V. Adamovich, M. A. Baldo, M. E.

Thompson, and S. R. Forrest, Appl. Phys. Lett. 79, 2082 (2001)

3,5'-N,N'-dicarbazole-benzene (mCP),
E=2.9 eV, EQE=7.5%

PL Intensity (a.u.)

R.J. Holmes, S. R. Forrest, Y. J. Tung, R. C. Kwong, J. J. Brown, S. Garon,

and M. E. Thompson, Appl. Phys. Lett. 82, 2422 (2003).

4,4'-bis(9-dicarbazolyl)-2,2'-dimethyl-
biphenyl (CDBP), E,=3.0 eV, EQE=10%

S. Tokito, T. lijima, Y. Suzuri, H. Kita, T. Tsuzuki, and F. Saito, Appl. Phys.

Lett. 83, 569 (2003).

R.J. Holmes, S. R. Forrest, Y. J. Tung, R. C. Kwong, J. J. Brown, S. Garon, and M. E. Thompson, Appl. Phys. Lett. 82, 2422 (2003).
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C. Adachi, R. C. Kwong, P. Djurovich, V. Adamovich, M. A. Baldo, M. E. Thompson, and S. R. Forrest, Appl. Phys. Lett. 79, 2082 (2001)
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* endothermic energy transfer
* exothermic energy transfer
* charge trapping
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Fig. 5 a) The elecroluminescent response of the endothermic system Ie(ppy i : TPD, as compared to the exother
¢ system Inppyya: CBP. The lifetime of Infppy); in a TPD host is significantdy longer (15 ps) than the natural
radiative lifetime of In(ppy)s (<] ps). The initial peak in the response is principally due to fluorescence from TPD.
(b The photoluminescent response of 8% Inppy )z in TPD at 7= 292 K and T'= 200 K. The hifetime mcreases at low
temperatures, consistent with a thermally activated process such as endothermi :rgy transfer. However, unlike the
EL response, the initial transient in the photoluminescent response is comprised entirely of emission from photo-
excited Irippyls. Adapted from Ref. [24].
M. Baldo and M. Segal, phys. stat. sol. (a) 201, 1205 (2004)
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The delay in the PtOEP phosphorescence after an electrical excitation pulse is due to triplet diffusion through the Alg3 host. The
delay is observed to decrease to zero as the exciton formation zone is moved closer to the PtOEP layer, confirming that excitons are
formed initially in the Alg3 host. These experiments were used to estimate the triplet exciton lifetime in Alg3 to be (25 £ 15) ps.

M. Baldo and M. Segal, phys. stat. sol. (a) 201, 1205 (2004) ; M. A. Baldo and S. R. Forrest, Phys. Rev. B 62, 10958-10966 (2000).
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M. A. Baldo and S. R. Forrest, Phys. Rev. B 62, 10958-10966 (2000).
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Triplet — Triplet (T — T) Annihilation
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- decrease the effects of T-T annihilation by:

o1 1 10 100
short triplet lifetime will decrease T-T annihilation Current density (mA cm)

decrease dopant aggregation in the thin film

Ref. M. A. Baldo, C. Adachi, and S. R. Forrest, Phys. Rev. B 62, 10967 (2000)
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M. A. Baldo, C. Adachi, and S. R. Forrest, Phys. Rev. B 62,10967 (2000)
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M. A. Baldo, C. Adachi, and S. R. Forrest, Phys. Rev. B 62,10967 (2000)
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Triplet-polaron annihilation
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S. Reineke, K. Walzer, and K. Leo, Phys. Rev. B 75, 125328 (2007)

23/30 Changhee Lee, SNU, Korea

12



