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Self-Assembled Tri-, Tetra- and Penta-Ethylene Glycols as an Easy, Expedited and Universal Interfacial
Cathode-Modifier for Inverted Polymer Solar Cells
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Triethylene glycol (3-EG), tetraethylene glycol (4-EG) and pentaethylene glycol (5-EG) are presented as new cathode modification materials to achieve high-performance inverted-
PCSs. By spin-coating from a non-chlorinated solvent, these small molecules can self-assemble on I'TO via surface coordination and hydrogen bonding to form an ultra-thin layer.
Based on the PBDTTT-EFT:PC,,BM blend, the bulk heterojunction device using the S-EG layer exhibited a higher short-circuit current density (Jsc) of 15.27 mA/cm2, fill factor (FF)
of 0.69, and power conversion efficiency (PCE) of 8.46 %. More importantly, this simple and expedited strategy is also demonstrated to be universally effective to various p-type
conjugated polymers. The EG oligomers with well-defined chemical structures have the advantages of easy availability, simple processability and good device reproducibility, which
are crucial keys for future commercialization using large-scale roll-to-roll production.
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@ Possible interaction modes for diethylene glycol (2-EG) adsorbing on
the simplified ITO surface (SITO) deduced from DFT calculations.

@ Characteristics of devices with PBDTTT-EFT, PBDT-TS1, PBDCPDT-
FBT, PBDCPDT-TPD, PDPP3T and P3HT as the polymer donor,

(a) mode 1 (hydrogen bonding) (b) mode 2 (hydroxy coordination) respectwely.
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describing the largest orbital interactions.
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@ J-V curves of the devices using (a) PBDTTT-EFT (b) PBDT-TS1 (c¢)
PBDCPDT-FBT (d) PBDCPDT-TPD (e) PDPP3T (f) P3HT as the
donor material under AM 1.5G illumination at 100 mW/cm?2.
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(d) 2-EG adsorbs on SITO via inte rnal oxygen coordination
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& Characteristics of the PBDCPDT-TPD-based devices with the 3-EG
layer made by spin-coating, drop and immersion methods.
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