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Solar cells based on coupled organic and inorganic semiconductors (COINs) are the focus of this pro-
posal. A promising combination of pentacene and PbS-ligands were studied in our project to emulate 
the present research in this field worldwide. A ligand exchange process has been enforced to prepare 
COINs and fabricate normal and inverted stack devices. Evidently, the size of inorganic semicon-
ductor PbS-QDs and Ligand type tune the conduction band to align with the triplet state of organic 
molecules like pentacene. Pentacene molecules exhibit the advantage of singlet fission phenomena. 
The aim of searching for such molecules which have singlet fission property is to overcome the 
Schockley-Queisser limit in solar cells. Therefore, singlet fission comes to attention as an observable 
phenomenon in organic materials like pentacene. 
Morphology and structure of COINs were scanned by atomic force microscope AFM and transmis-
sion electron microscope TEM. The images show that nanoparticle distribution is substantially rela-
ted to a ligand’s type. Electrical, impedance and optical measurements reveal results in consonance 
with a qualitative order and quantities of QDs.
To detect solar cell efficiency, developing incident photon to converted electron IPCE equipment is 
required. On the other hand, better understanding and discovering the dilemma which prevent high 
values of external quantum efficiency EQE in layers under investigation is needed. For this purpo-
se, a new ligand of amino phenyl TIPs- pentacene and Zinc tetraphenylporphyrin with mono and 
di-carboxyl side group were synthesized at the University of Tübingen. Other materials which can 
enhance device performance are nominated for future work. Ultraviolet photo-emission spectrosco-
py UPS determine the highest occupied energy level HOMO and the work function of COINs, while 
lowest unoccupied energy levels LUMO were calculated accordingly from the optical band gap.
Internal quantum efficiency will be measured also by using transient absorption spectroscopy using 
femtosecond laser. TAS is a powerful method to detect and analyze several processed and phenome-
na; Dexter energy transfer, singlet fission and charge transfer states as well. Furthermore, we are loo-
king forward to optimize COINs layers to enhance device performance and measure Deep-level tran-
sient spectroscopy DLTS for defect detection and intensity modulated photocurrent spectroscopy.  
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