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Abstract:  As a new generation of solid-state film cells, the organic solar cells have become the research focus in
the field of renewable energy sources, and the reported power conversion efficiencies are close to 15%. The hole
transport material (HTM), a critical component of the organic solar cells, has a major impact on the power
conversion efficiency and stability of the organic solar cells. At present, the hole transport materials (IHTMs) used
in organic solar cells can be divided into two main categories: the inorganic hole transport materials (IHTMs) and

the organic hole transport materials (OHTMs). The organic solar cells with IHTMs can achieve satisfied
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efficiencies, however, these IHTMs are not suitable for the large-scale printing because they need high-temperature
vacuum evaporation process. Recently, a large number of OHTMs have been synthesized and successfully used in
the organic solar cells. To explore the OHTMs with matched energy levels and higher hole mobility is an effective
way to increase the power conversion efficiency and stability of organic solar cells. Therefore, the OHTMs are the
present research hotspots of the development of HTMs. Currently, PEDOT:PSS is one of the most commonly used
OHTMs. Unfortunately, due to its acidity and hygroscopicity, PEDOT:PSS is unfavorable for the long-term
stability of organic solar cells, hindering its long-term manufacturing and application. Meanwhile, OHTMs based
on conjugated electrolytes have been evaluated, which can significantly increase the power conversion efficiency of
the organic solar cells. In this paper, the effects of molecular structure of conjugated electrolyte-based OHTMs on
the power conversion efficiency, fill factor, open-circuit voltage, short-circuit current, and stability are summarized.
Furthermore, the energy level, hole mobility, and use of additives are thoroughly discussed. Although some
problems still exist in the application of OHTMs, their solution-processing and flexible modification can provide
wide space to the development of organic solar cells. The coexistence of challenge and opportunity in this field
suggests that with the innovation of OHTMs, the organic solar cells with high power conversion efficiency, high
stability, and large-scale manufacturing will emerge in near future, and such organic solar cells posses excellent
commercialization prospect.
Key words: organic solar cells; hole transport materials, energy level; power conversion efficiency
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Table 1 Device characteristics of organic solar cells

AL HTL ETL  Voc(V) Jsc(mAem?)  FF(%)  PCE(%)  Ref

PTB7:PC7BM CPE-K Ca 0.71 16.29 69 8.2 48-50
PTB7-Th:PC;iBM  CPEPh-Na  ZnO 0.78 16.80 69 9.0 51
PBDBTITCC-M  PCP-Na  PFN-Br 1.03 14.8 66 10.1 52
PTB7-Th:PC;iBM  PCPDT-T PFN 0.77 16.3 61 9.3 53
PBDT-TS1:PC7BM PFS Ca 0.78 18.0 66 9.76 54
PTB7-Th:PC;BM  p-PFP-HD  PFN 0.78 16.1 68 8.9 55
PTB7-Th:PC;BM  p-PFP-O PFN 0.78 16.6 70 9.2 56
PTB7-Th:PC;BM  PhNa-IT  Bis-Ceo 0.79 17.0 71 9.89 57
PTB7:PC7BM PhNa-1T PFN 0.75 16.0 69 8.18 57
P3TI:PC7BM PEDOT-S Ca 0.69 12.9 58 5.12 58
P3HT:PCsBM SPDPA Ca 0.60 10.3 68 4.20 59
P3HT:PCiBM P3CPenT TiO5 0.56 9.3 67 3.4 60

Active layer, abbreviated as AL; Hole transport layer, abbreviated as HTL; Electron transport layer, abbreviated as ETL; Short-circuit

current density, abbreviated as Jsc; Open-circuit voltage, abbreviated as Voc; Fill Factor, abbreviated as FF.



R, S ANUREARE B AL Bk e R B ek 7

+ K* Na+ Na+

Coulombic
Stabilization

s S n +:In

PEDOT-S P3CPenT SPDPA
(SIEEPERITE L=V D i
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Hole transport layer, an import constituent of organic solar cells, significantly affect the power
conversion efficiency and stability of organic solar cells.



	Key words: organic solar cells; hole transport mat

