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Fluorophilicity as Selection Criterion of Solvents for Printed
Organic Electronics
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The deteriorations of carrier mobility of organic thin film transistors after immersing into
various solvents containing fluorine were investigated. The deteriorations showed the
correlation with the fluorophilicity, the partition ratio between solvents containing fluorine
and without fluorine. The fluorophilicity will be a useful parameter for screening the process
solvent.
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Fig.1 Structure formula of CT-Solv180 and CT-Solv100E.
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Fig.2 Structure formula of C10-DNBDT.
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Table 1
SIOBE | Gate I Vs Drain it Vp
100nm +20V ~ -30V =30V
500nm 20V ~ 80V -80V
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Table 2. Organic solvents for the immersing test.
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Name Structural formula Fluorine content Mw dbD dP dH | Fluorophilicity
C4F
CT-Solv180 4 O N-C4Fq 76% 67100 | 128 | © 03 o
C4Fg
AC2000 F3C-(F2C)4—CHF; 7% 320.05| 13 0 0 12
AC6000 FaC-(F2C)s~C2Hs 71% 34810 138 | 0 0 56
FzFF
CT-Solv 100E Fo=Co 0§ 71% 35008 | 115 | 31 | 1.1 8.2
o.
F ks
Vertrel-XF Fac)QKC‘CFa 75% 252.05| 11.6 0 0 3.7
FH
1H, 1H, 2H, 2H-perfluorooctanol
, il il FC- F - 0,
(Co-alcohol) 3C=(CF,)5-CH,CH, OH 68% 364.10 | 14.2 | 01 | 46 1.1
Fa
AE3000 F3C.50.6-Cy 66% 20005 | 141 | 43 | 28 0.6
Hy Fa
FiC-CHCL,
HCFC-225ca/cb(45/55) Fa CIF,C. .CHCIF 47% 20294 | 141 | 32 1 03
Fy
=
F. F
Perfluorobenzene 61% 186.05 16 0 0 0.3
F F
F
F3C._CF;
Hexafluoro-2-propanol (HFIP) \I/ 68% 168.04 | 17.2 45 147 0.24
OH
1H,1H,7H-perfluoroheptanol H—(CF;,)s—CH,OH 69% 332.08 | 15.1 0 5 0.23
HsC,  CHs
Isopentane ,CH 0% 72.15 13.8 0 0 0.18
HsC™ Ha
1H,1H,5H-perfluoropentanol H-(F2C);—CH,0H 65% 23207 | 149 | 08 | 73 0.1
HsC H_CH,
Isopropy! alcohol (IPA) (;J 0% 60.1 15.8 6.1 16 0.04
OH
CHj
cH
PGMEA i “eH, 0% 132.16| 156 | 56 | 9.8 0.02
Hie™0 Oy,
EDM H3CO-(CH,CH20), CH,CHg 0% 1482 | 158 | 5.3 6.1 0.01
Hj
_— HaC.H.CL
1,2-propanediamine ? NH, 0% 7412 | 128 75 15.2 0.01
NH,
ethanol CH3CH,-0H 0% 46.07 | 158 | 88 | 19.4 0
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Fig.3 Transfer characteristics of OTFT before/
afterimmersion in (A) CT-Solv 180 and (B)
PFB.
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Fig.4 Transfer characteristics of OTFT before/after
immersion in (C) C6-alcohol and (D) HFIP.

Table 3. Carrier mobilit of OTFT before/after Table 4. Carrier mobility 2 of OTFT before/after
immersion in {Asl CT-Solv 180 and (B) PFB. immersion in {C) C6-alcohol and (D) HFIP.
(A) (B) ©) D)
Before immersion | 3.3 [em?/Vs] | 2.3 [em*/Vs] Before immersion | 3.8 [em?/Vs] | 3.5 [em?/Vs]
After immersion | 3.4 [em¥Vs] | 1.5 [em¥/Vs] Afterimmersion | 3.7 [em*/Vs] | 2.1 [em*/Vs]
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Fig.5 Degrees of damage by each solvent plotted on fluorine
contents and molecular weight (C10-DNBDT TFTs).
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Table 5. HSP and Ay of organic solvents for the immersing

test.
Solvents dD dP dH Au
CT-solv 100E 11.5 3.1 1.1 32%
CT-solv 180 12.8 0 0.3 2%
AC6000 13.8 0 0 1%
1H, 1H, 2H, 2H-perfluorooctanol 14.2 0.1 4.6 1%
Vertrel-XF 11.6 0 o -1%
1H,1H,5H-perfluoropentanol 14.9 0.8 7.3 -12%
1H,1H,7H-perfluoroheptanol 15.1 0 5| -16%
AE3000 14.1] 4.3 2.8| -34%
Perfluorobenzene 16 0 0| -34%
HCFC-225 14.1 3.2 1| -39%
Hexafluoro-2-propanol 17.2] 4.5 14.7| -40%
Isopropylalcohol 15.8 6.1 16| -49%
EDM 15.8 5.3 6.1 -75%
O: Au <10%
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Fig.6 Degrees of damage by each solvent plotted on HSP
space.
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Fig.7 Degrees of damage by each solvent plotted on
fluorophilicity (Pf) and molecular weight (C10-
DNBDT TFTs).
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