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Table S1. Electrical parameters of top-gate/bottom-contact OTFTs based on P(NDI2HD-T2Cl2), P(NDI2HD-T2Cl2) (High Mw), and P(NDI2OD-T2Cl2) as a function of semiconductor solution concentration and annealing temperature.

	
	Conc.
	Annealing

Temp.
	Mobility
	VTh
	SS
	Ion/Ioff
	Ioff

	
	(mg/ml)
	(℃)
	(cm2/V·sec)
	(V)
	(V/ dec)
	-
	(A)

	NDI2HD -T2Cl2


	1
	100
	0.008 ± 0.002
	15.60 ± 1.59
	22.22 ± 0.53
	~ 104
	~ 10-9

	
	1
	150
	0.009 ± 0.003
	16.26 ± 1.41
	22.84 ± 1.18
	~ 105
	~ 10-10

	
	1
	200
	0.011 ± 0.003
	20.32 ± 1.76
	15.75 ± 1.60
	~ 105
	~ 10-11

	
	1
	300
	0.003 ± 0.002
	31.92 ± 2.04
	13.01 ± 0.91
	~ 105
	~ 10-11

	
	5
	100
	0.016 ± 0.004
	12.74 ± 2.09
	20.76 ± 0.54
	~ 103
	~ 10-8

	
	5
	150
	0.025 ± 0.004
	16.78 ± 1.22
	20.20 ± 0.84
	~ 103
	~ 10-9

	
	5
	200
	0.029 ± 0.003
	18.76 ± 1.33
	18.56 ± 1.10
	~ 104
	~ 10-9

	
	5
	300
	0.033 ± 0.006
	23.81 ± 0.57
	14.83 ± 0.51
	~ 104
	~ 10-9

	NDI2OD -T2Cl2
	1
	100
	0.019 ± 0.007
	21.49 ± 3.50
	18.66 ± 0.72
	~ 103
	~ 10-9

	
	1
	150
	0.025 ± 0.008
	22.66 ± 1.50
	17.80 ± 0.84
	~ 104
	~ 10-9

	
	1
	200
	0.037 ± 0.013
	20.93 ± 1.87
	17.48 ± 1.24
	~ 105
	~ 10-8

	
	1
	300
	0.020 ± 0.013
	30.17 ± 0.92
	11.32 ± 0.54
	~ 106
	~ 10-12

	
	5
	100
	0.022 ± 0.005
	18.56 ± 2.42
	16.86 ± 0.86
	~ 103
	~ 10-8

	
	5
	150
	0.044 ± 0.015
	15.81 ± 2.66
	20.41 ± 0.88
	~ 103
	~ 10-8

	
	5
	200
	0.039 ± 0.013
	18.44 ± 5.43
	20.22 ± 1.10
	~ 103
	~ 10-8

	
	5
	300
	0.057 ± 0.010
	23.29 ± 1.02
	13.37 ± 0.65
	~ 105
	~ 10-10

	
	10
	100
	0.024 ± 0.006
	11.23 ± 2.53
	21.67 ± 0.90
	~ 103
	~ 10-8

	
	10
	150
	0.040 ± 0.007
	13.78 ± 2.66
	23.17 ± 0.62
	~ 103
	~ 10-8

	
	10
	200
	0.034 ± 0.009
	20.69 ± 3.04
	18.85 ± 1.15
	~ 103
	~ 10-8

	
	10
	300
	0.053 ± 0.013
	24.70 ± 3.51
	11.29 ± 0.48
	~ 105
	~ 10-10
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Figure S1. HOMO and LUMO pictorial representations for the polymer model structures I-V.
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Figure S2. Evolution of OTFT charge carrier mobilities (a) and the corresponding X-ray diffraction (XRD) scans (b) of P(NDI2HD-T2Cl2)-based thin-films with annealing temperature.
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Figure S3. Contact resistance of P(NDI2HD-T2Cl2)-based OTFTs with various concentration of P(NDI2HD-T2Cl2) solution. 
[image: image4.emf]
Figure S4. Representative n-channel output curves (Vg = 80V) for top-gate/bottom-contact OTFT devices of the indicated semiconductors. 
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Figure S5. Representative p-channel transfer curves for top-gate/bottom-contact OTFT devices of the indicated semiconductors. 
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Figure S6. Representative transfer curves for P(NDI2HD-T2Cl2) and P(NDI2OD-T2) OTFT devices with PMMA and CYTOP gate dielectrics upon aging in air at ~ 60% RH. 
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Figure S7. Representative transfer curves for P(NDI2HD-T2Cl2) and P(NDI2OD-T2) OTFT devices with PMMA upon immersion in water for the indicated time.
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Figure S8. Optical image of a OTFT array with CYTOP as gate dielectric after immersion in water for one week and drying using a flow of nitrogen. Dielectric film delamination is clearly visible.
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Figure S9. Bias stress stability for the indicated devices after 35 min.

