INN3:unleli The influence of injection barriers on performance of organic
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Boundary condition:

p(x=0)=0
n(x =0) =ng, = Necexp[ — (E; — ®,)/ kp T]

p(x = 0) = pg = Ny exp[ — d,/ kg T]

K @, and @, - injection barrier heights of holes and\

electrons respectively

« nyg, and ng, - thermionic charge carrier densities of

electrons at anode and cathode respectively

* p, and pg, - thermionic charge carrier densities of

holes at anode and cathode respectively
N, and N, — effective density of states

K E, — energy gap

Boundary condition:
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Fig. 1. J-V curves simulated for different hole injection barriers
using DDM with included transport layers.
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Fig. 2. J-V curves simulated for different electron injection

barriers using DDM with included transport layers.
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px=d)=V+TV,,
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Fig. 3. Simulated J-V curves for the structure without transport layers
using zero and realistic injection barrier values in the DDM compared to
the measured J-V curve.
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Conclusions

electrodes Fermi level pinning.

= A simple way of including transport layers in the DDM is presented — each layer (HTL, AL and ETL) is described with its
electrical and optical parameters. Hole and electron injection barriers are considered.

= Model validation 1. J-V curve simulations show expected trends with changing hole/electron injection barriers.

= Model validation 2. Simulated J-V curves of ITO/P3HT:PCBM/AI device (structure without transport layers) reproduce the
experiment well when realistic values of hole/electron injection barriers are applied in the DDM.

= Model validation 3. Simulated J-V curves of ITO/PEDOT:PSS/P3HT:PCBM/LiF/Al (sturcture with transport layers) show
excellent agreement with experiment when zero hole/electron injection barriers are used in the DDM — this confirmes
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Fig. 4. Simulated J-V curves for the structure with transport layers
using zero and realistic injection barrier values in the DDM compared to

the measured J-V curve.




