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FIGURE 10.1. OFET device structure with highlighted materials component (center)
and p-channel (right) and n-channel (left) operation.
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FIGURE 10.2. Example of output and transfer plots for an n-channel semiconductors.
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FIGURE 10.3. Chemical structure of common (hetero)aromatic rings and cyclohexane

generating conducting and insulating molecular orbitals, respectively.
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FIGURE 10.4. HOMOs and LUMOs of benzene (left) and thiophene (right) and of the
corresponding molecular semiconductors trtracene and quaterthiophene,
respectively.
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FIGURE 10.5. Schematic representation of twisted and planar conformations
affecting intramolecular n-conjugation and intermolecular packing.
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FIGURE 10.6. Chemical structure of oligothiophenes (nTs) and the corresponding
o,m-disubstituted derivatives with perfluorohexyl (DFH-nTs) and hexyl (DH-nTs)
chains.
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FIGURE 10.7. Experimental and theoretical HOMO and LUMO energy plots
versus the number core thiophene unit (n) for DFH-nTs and DH-nTs.
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FIGURE 10.8. Schematic representation of herringbone and coplanar molecular
packings.
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FIGURE 10.9. Crystal structures of sexithiophene and pentacene.
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FIGURE 10.10. Crystal structure of mixed perfluoroarene-thiophene oligomers
(FTnFs).
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FIGURE 10.11.AFM and SEM images of pentacene and DFH-4T films,
respectively.
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FIGURE 10.12. Schematic representation (left) of molecular orientation of DFH-
nT (n =4, 5, and 6) molecules on the SiO, surface. XRD plots of DFH-nT films

vapor-deposited on Si-SiO,, substrates.
Introduction to Organic Electronic and Optoelectronic Materials and Devices (Eds. Sun & Dalton) CRC Press, 2008. ISBN-10: 0849392845



I [ | | | | [ | | | | | [ | [ | | | 1
norganics/High- olymers _
I ics/High-k Pol Self-Assemble |
| \ . . Mono-/Multilayers
! "’ n” w v |
¢ ° Luq%ﬁiq’?n“w |
I N ¢
Si0,, Al,O,, HfO,, OH PS PMMA 3 E; @
| zo, Basr,TiO, PVP o Q 8 @ |
Tio,, Ta,0, ) LA . |
| 'HCI/’)‘ .@!L), g §j dp |
| PVC PVDF PaMS m—(%:—' P }"r:fa
s %Tm"
I R'O r.r.t, '|| -15I fef, I
*, 0] (e} S "-n—i"v"-o’
« RO il il
! .(jc;)': (RORO ORO ’ - Gate |
(n*-Si, ITO)
| PVA CYPEL |

FIGURE 10.13. Gate insulator families used on organic TFTs.
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FIGURE 10.14. Conducting materials used in organic TFTs.
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FIGURE 10.15. Semiconducting families used in organic TFTs.
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FIGURE 10.16. General structure of [n]-
acenes and oligophenylenes.
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FIGURE 10.17. Chemical structure of
anthracene, tetracene, pentacene, and
heptacene.
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FIGURE 10.18. Synthetic routs to soluble
pentacene precursors and back to
pentacene upon heating.
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FIGURE 10.19. Chemical structure of various pentacene derivatives
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FIGURE 10.20. Chemical structure of
various oligophenylene derivatives.
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FIGURE 10.21. Synthesis of p-5FP.
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FIGURE 10.22. Chemical structure of
various sexithiophene derivatives.
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FIGURE 10.23. Chemical structure of
various thiophene-based small molecules.
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FIGURE 10.24. Synthesis and chemical
structure of fluorine-based molucules.
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FIGURE 10.25. Chemical structure of ATD,
BDT, and TDT derivatives.
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FIGURE 10.26. Chemical structures of
SDF-4T and CF-PTZ.
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FIGURE 10.27. Chemical structures of
various thiophene-based n-channel
semiconductors.

Introduction to Organic Electronic and Optoelectronic Materials and Devices (Eds. Sun & Dalton) CRC Press, 2008. ISBN-10: 0849392845



Oe Oe 0800 OEIO

FIGURE 10.28. Chemical structures of perylene and naphthanedianhydride
(NDA) and corresponding N-alkyl-tetracarboxydiimides.
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FIGURE 10.29. Chemical structures of various core-cyanated PDI and NDI derivatives.
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FIGURE 10.30. Chemical structures of various
matalphthalocyanines.
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FIGURE 10.31. Chemical structures of
various hexabenzocoronene derivatives.
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FIGURE 10.32. Chemical structures of
HBC-C,, and HBC-OC,,.
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FIGURE 10.33. Synthesis and structure of
BTQBHT.
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FIGURE 10.34. Chemical structure of various molecular semiconductors
investigated in single crystal TFTs and their maximum carrier mobilities.
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FIGURE 10.35. Bottom-gate, botom-contact and top-gate, bottom-contact
SCFET configurations and chemical structure of the dielectric parylene.
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