
Electron-Accepting
Building Blocks for

Charge Transport Materials

2-(3-Ethyl-4-oxothiazolidin-
2-ylidene)malononitrile

1g / 5g / 25g 
[E1549]

(5,6-Dichloro-3-oxo-2,3-dihydro-
1H-inden-1-ylidene)malononitrile

1g
[D5945]

(5,6-Difluoro-3-oxo-2,3-dihydro-
1H-inden-1-ylidene)malononitrile

1g 
[D5815]

3-Ethylrhodanine
5g / 25g
[E0174]

3-(Dicyanomethylidene)-
indan-1-one

1g / 5g
[D2054]
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These electron-accepting building blocks have been used for both p-type and 
n-type materials in organic photovoltaics as well as hole transport materials 
in perovskite solar cells. The energy levels of the materials can be adjusted 
by selecting different building blocks.
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Applications

Electron-Accepting Building Blocks for Charge Transport Materials 
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Organic Photovoltaic Materials

Tz6T eC9-4F

GS-ISO BTP-eC9

CI-B2 CI-B3

Perovskite Solar Cell Materials
(Dopant-Free Hole Transport Materials for Perovskite Solar Cells)3)

Organic photovoltaics1) using
Tz6T as a p-type material, 
eC9-4F as a n-type material.
PCE: 16.0%

Tandem solar cell2) using 
PBDB-TF as a p-type material,  
BTP-eC9 as a n-type material 
(Top),
PBDB-TF as a p-type material,  
eC9-4F as a n-type material 
(Bottom).
PCE: 20.2%

Perovskite solar cells 
using CI-B2.
PCE: 15.33%

Perovskite solar cells 
using CI-B3.
PCE: 17.54%


