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Abstract: My talk will cover the evolution of organic LEDs and how metal 
complexes have been designed to give these devices near 100% efficiency 
for electroluminescence.  I will then focus on the photophysical and 
electroluminescent properties of two-coordinate copper, silver and gold 
carbene complexes, i.e. (carbene)MI(donor), where the carbene acts as an 
acceptor and the donor is an amide or aryl group.  These complexes show 
high phosphorescence quantum yield (ΦPL = 0.7 – 1.0), with radiative 
lifetimes in 0.2-3 ms regime, with emission lines spanning from the violet 
to red.  The “tuning” of emission between violet and red involves careful 
manipulation of the carbene-acceptor and donor ligands to control the 
donor-acceptor energy difference.  Binuclear analogs show a further 
increase in radiative rate.  Cryogenic photophysical measurements show 
these complexes emit via thermally assisted delayed fluorescence (TADF) 
with properties rivaling the state-of-the-art iridium based phosphors.  We 
have prepared organic LEDs with these dopants and achieved ~ 100% EL 
quantum efficiency for blue and green emissive OLEDs at comparatively 
low drive voltages.  By careful ligand design we have achieved radiative 
lifetimes (carbene)MI(donor) complexes as low as 250 ns, while 
maintaining a high ΦPL.  I will talk about our recent results of these fast 
phosphors in high efficiency OLEDs. 
 
 
Biographical Sketch: Mark Thompson was born in Palo Alto, California USA 
in 1957.  He received his B.S. degree in Chemistry in 1980 (U.C. Berkeley), 
his Ph.D. in chemistry in 1985 (California Institute of Technology with Prof. 
John Bercaw) and was a postdoctoral fellow at Oxford University in the 
Inorganic Chemistry Laboratory with Prof. Malcolm Green and in 1987 took 
a position as an Assistant Professor of Chemistry at Princeton University.  
In 1995 he moved to the University of Southern California as an Associate 
Professor and promoted to the rank of Professor in 1998.  Thompson 
currently holds the Ray R. Irani Chair of Chemistry. 
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