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Impedance Spectroscopy (IS) 
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Fabrication and characterization 

ÅITO/ PEIE/ PTB7:PC70BM/ MoO3/Ag 

ÅActive layer thickness ~100 nm. 

ÅCathode thickness of ~5/100 nm 

Å Fabrication process and encapsulation 

in Glove-box 

ÅEfficiency ~9% Solar Simulator 
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IS Measurements 
ÅSamples stored in dark conditions outside the glove-box >2 months. 

Measures once a week. 

ÅThe devices are illuminated several minutes in order to activate the 
PEIE layer, until the S-shape disappears and their efficiency stabilizes. 

ÅIS measurements are carried out under dark conditions. 

ÅFreq: 1 Hz- 106 Hz; V: 0 V-0.8 V 

ÅModel used to simulate the data, proposed by Guerrero et al1 with 
the addition of an inductance component. 

1Guerrero, A., Ripolles-Sanchis, T., Boix, P. P. and Garcia-Belmonte, G. Series resistance in organic bulk-heterojunction solar 
devices: Modulating carrier transport with fullerene electron traps. Organic Electronics, 13(11), 2326ς2332 (2012). 5 



HF- Diffusion 

LF- Recombination 

Chosen circuit: RL-R-RCPE  
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ṞEC=RP×CPET 
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Results 

Impedance under dark conditions of the first (left) and last day of measurements (right) 7 



Rise of the ratio RT /RP shows the enhancement of the diffusion mechanism, which causes the 
worsening of charge transport.  

Decrease in RP ŀǘ ƭƻǿ ǾƻƭǘŀƎŜǎ ŀƴŘ ǘƘŜ ƛƴŎǊŜŀǎŜ ŀǘ ƘƛƎƘ ǾƻƭǘŀƎŜǎ Ҧ ŜƭŜŎǘǊƛŎŀƭ ŘŜƎǊŀŘŀǘƛƻƴ ƻŦ ǘƘŜ ŎŜƭƭ. 
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Geometrical capacitance 
(CT) remains constant along 
all the days, as was 
expected. 
The increase of CPET reflects 
a poor charge extraction 
through the electrodes. 

ḎIFF increase Ą 

lower mobility  

ṞEC decreases for 

low voltages and 
increases for high 
voltages, reflecting 
the change in RP. 
 

ḎIF=RT×CPET 

ṞEC=RP×CPET 
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