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Abstract  
 
Heavy metal containing phosphors, especially iridium-based emitters, have become the 
standard in high performance mobile displays and televisions, involving organic light emitting 
devices (OLEDs).  The high spin orbit coupling in these compounds facilitates the efficient 
harvesting of both singlet and triplet excitons generated in the electroluminescent process.  
An alternative to Ir-based emitters are solely-
organic emitters based on Thermally Assisted 
Delayed Fluorescence (TADF).  Heavy-metal 
and TADF emitters give similar OLED 
performance, which stems from the fact that 
they give very similar radiative lifetimes. We 
have found that the key to achieving higher 
performance for TADF emitters is to put the 
metal ions back into the TADF emitters.  
 
My talk will cover the evolution of OLEDs and 
how metal complexes have been designed to 
give these devices near 100% efficiency for 
electroluminescence (EL).  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 the carbene 
acts as an acceptor and the donor is an 
amide[1] or aryl group[2].  These complexes 
show high phosphorescence quantum yield 
(FPL = 0.7 – 1.0), with radiative lifetimes in 0.4-
3 microsecond regime, with emission lines 
spanning from the violet to red (see Figure).  
Cryogenic photophysical measurements show 
these are TADF emitters with properties 
rivailing the state of the art iridium based 
phosphors.  We have prepared organic LEDs 
with these dopants and achieved ~ 100% EL 
quantum efficiency for green emissive OLEDs 
and > 60% for blue emissive OLEDs, both at comparatively low drive voltages. 
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(a)	 Structures	 of	 (carbene)M(I)(donor)	
compounds,	 	 (b)	 Emission	 spectra	 of	 MAC-
based	materials,	 doped	at	 1%	 in	 polystyrene,	
and	photographs	of	their	emission.	
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