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Why Use Organics?

Advantages:
•Material cost
•Fabrication costs
•Form factor
•New fabrication 
methods

Disadvantages:
•Stability
•Requires thin‐film 
structure
•Device thickness
•Material selection
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Device Architectures

• Bilayer

• Inverted

• Bulk Heterojunction

• Tandem



Bilayer

• Simplest structure
• Generally low EQE

– Short diffusion 
lengths

– Tradeoff with device 
thickness



Bulk‐Heterojunction

• Spin coat mixture
– Donor/Acceptor 
blend

• 10‐20 nm phase 
separation

• Near unity IQE



History of Devices

• Single layer (MIM): 0.5%

• Metal‐Insulator‐
Semiconductor (MIS): 
0.7%

• Bilayer: 0.95% (Tang)

• Tandem cell : 11.1 %



Materials

• Donors
– Copper pthalocyanine 
(CuPc)

– Boro Subthalocyanine 
Chloride (SubPc)

• Acceptors
– C60

• Extracting materials
– BCP
– MoOx

– ITO, PEDOT:PSS





Fabrication Techniques

Mostly physical deposition 
techniques:
• Vacuum thermal 
evaporation

• Organic vapor phase 
deposition

• Spin coating
• Gravure/ink‐jet printing



Device Uses

• Flexible PV

• Wearable PV

• Printed PV
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