Electronic and Optoelectronic Polymers

3rd exam
May 5, 2009
1. (total 25 points) (a) Please describe fluorescence and phosphosphorescence for the electronically excited molecule and draw the energy diagram to explain them? (6 points) (b) please define the following terminologies: Exciton, Excimer, and Exciplex (6 points) (c) please explain why the energy of photoluminescence is always lower than that of absorption (3 points); (d) please describe the difference between photoluminescence and electroluminescence (10 points).

2. (total 25 points) (a) Please describe the possible advantages of organic light emitting diodes in comparison with the traditional LCD technologies? (5 points) (b)Please describe the role of each layer and electroluminescent mechanism of three-layer structure from conjugated polymers (5 points), as shown in the following diagram.
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(c) Please describe at least three factors to optimize the PLED device performance? (5 points) (d) what kinds of electronic parameters required to be considered as selecting the emitting layer and cathode and anode in an OLED device(5 points).

(e) Why do many luminescent polymers show much higher electroluminescent efficiencies using calcium as the electron-injection contact? (5 points)

3. (total 20 points) (a)Please compare the order of the quantum efficiency: anthrance vs. benzene, fluorene vs.biphenyl; methoxy substituent on the PPV vs. un-substituent PPV  (10 points); (b) Please use the electronic transition to explain why poly(pyridine) is much more fluorescent than pyridine (5 points); (c)In a literature, (2-(4-biphenyl)-5-(4-tert-butyl-phenyl)-1,3,4-oxidiazole)(PBD) was added between the PPV and Ca metal. What is the role of PBD in this PLED device (5 points). 
4. (5 points)Please describe why there is an increased interest using the Ir(iridium) based organometallic compound or materials to improve the electroluminescence efficiencies? 
5. (15 points)What do you expect on the order of photoluminescent maximum for the following alternating copolymers PFQ, PFBT, and PFTP? (5 points) (b) What would be order on the quantum efficiency between PF99-co-TP1 and PFTP?  Please also explain it (5 points)(c) Please describe how to make  white light-emitting diodes through the copolymer, blend or other approaches? (5 points)
6. (total 10 points)If the anode and the cathode are ITO and Al, respectively, could we make the good EL device based on the following HOMO/LUMO diagram of the EL polymer bilayers, PPV/PQs, PPV/PBTs, PPV/PATs, and PPV/BBL? Please explain the possible EL performance on each biplayer system from the consideration of energy level. 
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