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Experimental 

General Methods: UV-Vis absorption spectra were obtained from ethanol solutions with a 
HP-8453 UV-vis spectrophotometer. Excitation and emission spectra were recorded on HORIBA 
JOBIN YVON Fluoro Max-P spectrophotometer. Diffraction intensity data for single crystal of 
Europium complex collected at room temperature on a Rigaku Saturn CCD diffractometer 
equipped with graphite monochromated MoKα radiation (λ = 0.71073 Å). Cyclic voltammetry 
(CV) measurements were carried out in 1.0 mM of substrate in anhydrous degassed DMF 
containing 0.1M tetrabutylammonium perchlorate (n-Bu4NClO4) as a supporting electrolyte. 
Platinum electrode was used as a counter electrode and carbon electrode was used as a working 
electrode and Ag / AgCl as a reference electrode. All the chemicals and solvents were commercial 
grade, and were purified or dried by standard methods when required. 

Device fabrication and measurements: The substrate was an indium tin oxide (ITO) coated glass 
with a sheer resistance of ~30 Ω/□. Pre-patterned ITO substrates were cleaned sequentially by 
sonication in detergent solution, doubly distilled water, and EtOH for 5 min in turn before being 
blown dry with a stream of nitrogen. The ITO substrates were then treated with oxygen plasma for 
5 min before being loaded into the vacuum chamber. The organic layers were deposited thermally 
at a rate of 0.1-0.3 nm/s under a pressure of 5 × 10-4 Pa. Current-voltage-light intensity (I-V-L) 
and EL spectra were measured and recorded by using a Keithley 2000 digital multimeter and 
ST-900M spectrometer luminance meter. The EL spectra were measured using an OPT-2000 
Model. 

 

Fig. S1 Cyclic voltammograms of Eu(DBM)3(sbf) and supporting electrolyte 
(tetrabutylammonium perchlorate (n-Bu4NClO4)). 

Table S1 Electrochemical properties of the complex Eu(DBM)3(sbf). (The HOMO and LUMO 
data was calculated according to the equation reported by de Leeuw et al.[1]) 

Complex 
Voltage (Oxy. onset) [V], 

EHOMO [eV] 
Voltage (Red. onset) [V], 

ELUMO [eV] 
Eu(DBM)3(sbf) 1.16, 5.56 -1.18, 3.38 
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Fig. S2 PL spectra of film a: Eu(DBM)3(sbf) : CBP (8%) and film b: Eu(DBM)3(sbf). 

 

 

                a) 

 

                  b) 

 
Fig. S3 a) EL spectra at different applied voltages and b) J-L-V properties of compared device. 

(Device stucture: ITO / TPD (30nm) / Eu(DBM)3(EPIP) (EPIP = 1-Ethyl-2-phenyl- 
imidazo[4,5-f]1,10-phenanthroline) : CBP = 8% (30nm) / AlQ (30nm) / LiF / Al) 



Supplementary material (ESI) for Journal of Materials Chemistry 
This journal is © The Royal Society of Chemistry 2011 

 

 

Fig. S4 J-V properties of the two devices. 
 
 

 
Fig. S5 Packing diagram showing pi-pi stacking interactions among the rigid planes of sbf ligand 
(The fluorine moieties (C56-C68) between adjacent molecules are nearly parallel to each other 
and partially overlapped. The mean interplane distance is 3.56Å.)  

 

Reference 
[1] D. M. de Leeuw, M. M. J. Simenon, A. R. Brown, R. E. F. Einerhand, Synth. Met., 1997, 87, 
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