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We investigated the effects of volatile additives, trifluoromethylbenzene (TFMB) in the
solutions used to prepare thin-film transistors (TFTs) of regioregular
poly(3-hexylthiophene) (P3HT). The additives improve the performance of the
resulting TFTs when the boiling point (Tb) of the major solvent is lower than that of
the additive. The relative Tb of the solvent and additive affected the film formation,
with the TFMB remaining at the final stage of thin film deposition influencing the
precipitation of PSHT aggregates. In addition, charge transfer interactions between
P3HT and TFMB may also improve the performance of the resulting TFTs from
another experiment using methylcyclohexane, a saturated hydrocarbon, as the volatile
additive, whose Tb is almost the same as TFMB.
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Electron Affinity Dipole

(eV) (debye)

Solvent

DCB -0.78 2.64

TFMB -0.59 3.10

SRR

SiO, (200 nm)

Si wafer (Gate)
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(a) CTC:TFMB=10:1 (b) no TFMB
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On/off ratio Ss No. of

(10°) (V/decade)  samplex
018+016 125+29 15
013+003 11.7+09 12
18+27 81+27 4
1.0+0.7 68+18 6
16+10 38+05 10

CTC:TFMB Vi (V)

HreT
(102 cm?Vs)

NoTFMB  0.651+0.282 -488+26
100:1 172+048 -526+15
50:1 325+050 473+22
10:1 397+087 -357+37
5:1 266+057 -344+33
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Bolling Meting  density  Specific &'ﬁgi:;ym

Solvent pi)int pi)int (g/m:) at permitti wioe) a
(°0) (°0) 20°C vity 40°C
CTC 77 —23 1.60 24 11.4
p-Xylene 138 13 0.861 23 0.568
Toluene 110 —95 0.866 24 1.37
DCB 180 -18 131 9.9 9.52
THF 65 -108 0.888 75 226
Chloroform 61 —64 1.49 4.8 10.3
TFMB 102 -29 1.20 ] n.d.x
MCH 101 -126 0.77 ] n.d.x

n.d.: Not dissolved
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