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Figure 1 Chemical structures of TCNQ and F,-TCNQ
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Figure 2 Chemical structures of oligo-thiophene quinodial compounds
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Figure 3 (Color online) The packing structure of compound 1 in the
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Figure 4 (Color online) The absorption spectra of compounds 2a—f in
THEF solutions (See Ref. [7])
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Figure 5 (Color online) The energy levels of 6 based thin films depos-
ited from THF and CHCI; solution (See Ref. [12])
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Figure 6 The chemical structures of fused-ring thiophene quinoidal compounds
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Figure 7 (Color online) Single crystal structures of compound 14. (a)
Non-bonded S--N interactions among molecules; (b) n—n interactions

and non- bonded SN and C---S interactions among molecules; (¢) mo-
lecular orientations of 14 on OTS modified SiO, substrate (See Ref. [22])
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Thiophene quinoidal organic semiconductors for high perfor-
mance n-channel organic field-effect transistors

WANG RuiHao, QIAO XiaolLan & LI HongXiang

Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 200032, China

Organic field-effect transistors have found wide applications in flexible displays, smart cards, sensors and so on because
they can be fabricated on flexible substrates with large scale and low cost. Though great progress has been made on
p-channel organic field effect transistors, the development of n-channel organic field-effect transistors is largely lagged
behind their p-channel counterparts. The lack of high performance n-channel organic semiconductors has become one of
the bottlenecks for organic field-effect transistors. Low LUMO energy level is one of the characteristics of n- type
organic semiconductors. The low LUMO level of organic semiconductors can not only reduce the electron injection
barrier, in favor of electrons transferring from the electrode into the semiconductor layer, but also prevent the electron
charge carriers being trapped by air and water and obtain ambient stability. Thiophene quinoidal organic semiconductors
have attracted great attentions recently because they have low-lying LUMO energy levels and strong intermolecular
interactions, and usually display high electron mobility. This review summarizes the application of the thiophene
quinoidal organic semiconductors in organic transistors in recent years. According to the characteristic of the molecular
structures, in the review, the thiophene quinoidal organic semiconductors are divided into two classes: the oligo-
thiophene quinoidal organic semiconductors and fused-ring thiophene quinoidal organic semiconductors. Compared to
the extensive studied aromatic diimide n-type organic semiconductors, the research on thiophene quinoidal organic
semiconductors is not sufficient and the molecular species of thiophene quinoidal compounds is not rich. However, the
excellent electron transport properties of thiophene quinoidal organic semiconductors support their potential applications
as high performance solution processable n-channel organic semiconductors. In addition to the application in organic
transistors, thiophene quinoidal compounds usually have reversible redox property, high electron affinity and other
characteristics, and will have potential applications in organic solar cells, charge transfer salts, organic memories and
sensors. We believe that the research of thiophene quinoidal organic semiconductors will make more progress.

thiophene quinoidal compounds, organic field-effect transistors, n-channel organic semiconductors,
organic semiconductors
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