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E 1. The hightest Field—effect Mobility (i) Values Measured from p—type OTFTs as Reported in the Literature, An—
nually from 1984 to the Present Time, for Each One of the Most Promising p—type Organic Semiconductors

Year [i\f:gt{f}fliﬂ] Material (depostion method) © I/ 7/ Reference
1o64| nge |Cu-phthalocyanine (v) (fist demonstration of| b \p o e cier et ol Solds, 25, 603 (1964).
field effect in small organic molecules)
1gs3| g |Folvacetylene (5) (first demonstration of field) o y0 g phicava et al, 4 Appl Phys, 54, 3255 (1989),
__|effect in polymers)
1984] 1.5x10™ |Merocyanine NR | 7000 |K.Kudo, et al., Jpn.J. 4ppl. Phys, 23, 130 (1984).
1986 10 |Polythiophene (s) 10° NR  |A. Tsumura, et al., Appl. Phys. Lett, 49, 1210 (1986).
10 Polyacetylene (s) 750 |J. H. Burroughes, Nature, 335. 137 (1988).
1988| 10 |Phthalocyanine (v) NR 3 |C.Clarisse, et al., Electron. Lett., 24, 674 (1988.)
10" |Poly(3-hexylthiophene) (s) NR NR |A. Assadi, et al., Appl. Phys. Lett., 53, 195 (1988).
J. Paloheimo, et al., in Lower Dimensional Systems and Molecular
1989 10""5 Poly (3-alkylthiophene) (s) NR NR  [Devices, Proceedings of NATO ASI, Spetses, Greece (Ed: R. M.
10° a-sexithiophene (v) NR NR  [Mertzger), Plenum, New York, 1989.
G. Horowitz, et al., Solid State Commun., 72, 381 (1989).
1992 202320/- ; g;;;iletfllleolgs)ene ) Eg IB?}S G. Horowitz, et al Synth. Met, 51, 419 (1992).
1993 0.05 a-o-dihexyl-sexithiophene (v) NR  [100~200|F. Garnier, et al., J. Am. Chem. Soc., 115, 8716 (1993).
0.22¢  |Polythienylenevinylene (s) NR 1000 |H. Fuchigami, et al., Appl. Phys. Lett, 63, 1372 (1993).
1994 0.06 a—o—dihexyl-sexithiophene (v) NR 50 |F. Garnier, et al., Science, 265, 1684 (1994).
1995 0.03 a-sexithiophene (v) >10° 21 |A. Dodabalapur, et al., Science, 268, 270 (1995).
0.038  |Pentacene (v) 140 | 1000 |C.D. Dimitrakopoulos, et al., J. Appl. Phys., 80, 2501 (1996).
002 Phthelocyanine (v) 9x10° | MR 7. Bao, et al., Appl. Phys. Lett, 69, 3066 (1996).
" . 7. Bao, et al., Appl. Phys. Lett, 69, 4108 (1996).
1996  0.045  [Poly(3—hexylthiophene) (s) 340 20.8 . ; )
g Y.-Y. Lin, et al., 54th Annual Device Research Conference Digest, 80
0.62  |Pentacene (v) 10 11 (1996)
15 Pentacene (v) 10° 2.5 |Y.=Y.Lin, et al., IEEE Electron Device Lett. 18, 606 (1997).
1997 0.13 a—o~dihexyl-sexithiophene (v) >10° 7.3 |C.D. Dimitrakopoulos, et al., Synth. Met., 92, 47 (1998).
0.05 Bis (dithienothiophene) (v) 10° 500 |H. Sirringhaus, et al., Appl. Phys. Lett., T1, 3871 (1997).
0.1 Poly (3—hexylthiophene) (s) >10° 20 |H. Sirringhaus, et al., Science, 280, 1741 (1998).
1998 0.23 a~w~dihexyl-quaterthiophene (v) NR 1.5 |H E. Katz, et al., Chem. Mater, 10, 457 (1998).
0.15 Dihexyl-anthradithiophene NR 1.5 |J. G. Laquindanum, et al., J. Am. Chem. Soc., 120, 664 (1998).
1999 0.2 Pentacene precursor P. T. Herwig, K. Mullen, Adv. Mater., 11. 480 (1999).
01 a-o-dhexyl-quaterthiophene (5 H. E. Katz, et al., Chem. Mater,, 10, 633 (1998).
2000 24 Pentacene (”V) NR8 NR  |J. H. Schon, et al., Org. Electron, 1, 57 (2000).
97 Pentacene (v) 10° [ 10~100 |J. H. Schon, et al., Science 288, 2338 (2000).
) J. H. Schon, Science 287, 1022 (2000).
0'001010 602 glg,cfa(ﬁﬁZ;Lﬁﬁ?;;ﬁgj;igﬁe C. D. Dimitrakopoulos et. al., IBMJ. Res. & Dev., 45,11 (2001).
2001 X . 56 Karz et al. Accounts of Chemical Research, 34(5), 359 (2001).
0.02-0.03 \FTTF 1010 H. Meng, 7. Bao, et al, J Am. Chem, Soc, 123, 9214 (2001)
0.02-0.03 |DH-FTTF 2%10° - MENg, £ B0, €L &, J. Am T '
2002 0.29 Pentacene precursor 2X 107_ A. Afzali, et. al, J. Am. Chem. Soc., 124, 8812 (2002).
B 0.66 BP2T 4.4x10° M. Ichikawa, et. al, Adv. Mater., 14(18), 1272 (2002).
8}2 gg_gi 10 K. Ito, T. Suzuki, et al. Angew. Chem. Int. Ed., 42, 1159 (2003).
2003 0 - 20 in-2 . | C. Videlot, et. al, Adv. Mater., 15(4), 306 (2003).
5.2-5.5%10""| Arylenevinylene (4TV2) 10 .
o V. Kunugi, et. al, Chem. Mater, 15(1), 6 (2003).
3.6X10™"  |4-selenophene

“Measured at RT. ?(v) = vacuum deposition, (s) = from solution. ¢ Values for Z,/rcorrected to different gate voltage
ranges and thus are not readily comparable to each other. The reader is encouraged to read the details of the e x—
periments in the cited references. “NR = not reported. “This result has not yet been reproduced.
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B 2. The Highest Field—effect Mobility (u) Values Measured from n—type OTFTs as Reproted in the Literature,
Annually from 1990 to the Present Time, for Each one of the Most Promising n—type Organic Semiconductors

Year [i\fr%ti}’l’l?s/’l} Material (depostion method)? | Z,/Z,#¢ /L Reference
2x107° PesLu NR | 0.1cem/50 pm .
1990 14107 Pe,Tm \R 0.1 cm/50 um G. Guillaud, et. al. Chem. Phys. Lett, 167, 503 (1990).
1993 107 Ca/Cro (9:1) \R 8 cm/5 um Jl.9}ggstner, et. al. in Solid State Science, Springer, New York, 521,
1994 3x107 TCNQ 4~450“] 10 mm/5 um |A. R. Brown, et. al. Synth. Met., 66, 257 (1994).
-l 008 10° 400 _
1995 03 Ceo 99 100 R. C. Haddon, et. al. 4ppl. Phys. Lett., 253, 301 (1995).
1.5%x10™ PTCDI-Ph NR 0.5 cm/50 um
1996 0.003 TCNNQ 8" | 250 um /12 um” | G. Horowitz, et. al. 4dv. Mater, 8, 242 (1996).
10 NTCDI 10°* | 250 pm /12 um® |J. G. Laquindanum, et. al. J. Am. Chem. Soc, 118, 11331 (1996).
0.003 NTCDA 10°% | 250 ym /12 pm
“4_1n5 b J. R. Ostrick, et. al. J. Appl. Phys., 81, 6804 (1997).
1997 107-10 PTCDA NRT 1 250 um /12um |1y g et al, Appl Phys Lett, 59, 823 (1991).
1998 0.03 F1sCuPc 5x10" [ 250 um /12 ym |Z. Bao, et. al. J. 4m. Chem. Soc. 120, 207 (1998).
o NTCDI-C8F 10° (T B Kate, et . L m.Chen. Soc, 122, T787 (2000,
2000 062 DHF-6T 10° 15 m./7F n A. Facchetti, et. al. 4ngew. Chem. Int. Ed., 39, 4547 (2000).
0 Pentacene NR ‘ 15‘~180“ . H. Schon, et. al. Org. Electron, 1, 57 (2000).
2001 0.6 PTCDI-C8 10° | 1500 pm/95 pm |P. R. L. Malenfant, et. al. unpublished results.
0.005 quinodimethane T. M. Pappenfus, et. al. J. Am. Chem. Soc., 124, 4184 (2002).
2002 4-5.0x10" BBL 30~150| OO0 L0 |\ 5 ke, et. al Adv. Mater, 14, 371 (2002).
0.048 DFH-4T 10°
2003 0.026 DFH-5T 6x10* T. J. Marks, et. al. Adv. Mater, 15, 33 (2003).
0.001 DFH-6T 10!

“On/off ratio increases upon exposure to air. *Personal communication. “Values for 7,,/L corrected to different gate
voltage ranges and thus are not readily comparable to each other.
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,% 101 O TCNNQ
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2 <> NTCDI

= 1% o A NTCDA
104 A DHF-6T

W Pentacene

1‘:989' 1991 1993 1995 1997 1999 2001
Year

8! 9. Evolution of OTFT mobility for the most
common n—type organic semiconductors. The various
n—type materials are grouped together into families
of similar molecules taking into account only the
core patr of each molecule. For reference, a rep—
resentative range of electron mobilities for a—Si:H
TFT is shown.
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