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The quantum efficiency of organic light-emitting device (OLED) increase by using phosphorescent materi-
als. Unlike fluorescence, phosphorescence makes use of both singlet and triplet excited states, suggesting the
potential for reaching a maximum internal efficiency of 100%. To maximize the light emission performance, elec-
trophosphorescent devices employ a conductive host organic material with a phosphorescent guest sufficiently
dispersed to avoid concentration quenching. One of the most used compounds, the green phosphorescent fac-
tris(2-phenylpyridine)iridium, Ir(ppy)3, when doped into hosts material with a relative fraction of about 6-10%
allows the fabrication of PHOLEDs with very high external quantum efficiency. However, there are few works
about the comparison between the nominal and the true dopant concentration values present in the emissive
layer and used during the film co-deposition. In this work, X-ray fluorescence (XRF) and Rutherford Backscat-
tering (RBS) analyses are proposed and combined to found a standard methodology for accurately establish
the true dopant concentration in co-deposited organic layers used in PHOLED fabrication. XRF technique is
a powerful nondestructive physical method used for chemical elemental analyses of materials in solid or liquid
state and, differently from the RBS it is also quite common in research laboratories. Nevertheless, RBS provides
absolute, quantitative depth profiles of elements in thin films and can be efficiently used to verify the results
obtained with XRF and to build a calibration chart. Ir(ppy)3 compound was used as guest phosphorescent ma-
terial at different concentrations in two different hosts, 2,7-bis(9-carbazolyl)-9,9-spirobifluorene (Spiro2-CBP)
and copper phthalocyanine (CuPc), to verify the proposed methodology. Once Cu peak is easily detected by
RBS, the CuPc host was chosen for calibration purposes allowing a more accurate determination of the Ir(ppy)3
concentration. The results obtained for Ir(ppy)3:CuPc thin films by using the two techniques show a remarkable
linear behavior (R2 = 0.999) allowing the building up of a calibration chart used for the direct determination
of the Ir(ppy)3 mass content in different co-deposited films just using XRF analysis. For example, in the case
of Ir(ppy)3 into Spiro2-CBP, our calibration gives a true concentration of 8.2 wt% for a nominal concentration
of 6%.


