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Figure S1. Dependence of  on T under different  in medium MW RR P3HT. MW=30-50 kDa, 𝜇 𝑉𝑔

=-15 V, T=200-370 K. High T measurements were performed immediately after low T 𝑉𝑑
measurements.

Figure S2. Dependence of  on T under different  in medium MW RR P3HT. MW=30-50 kDa, 𝜇 𝑉𝑔

=-15V, T=200-350 K. High T measurements were performed 12 hours later than low T 𝑉𝑑
measurements, during which the device was left at room temperature in a vacuum probe station.
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Figure S3. X-ray diffraction (XRD) patterns of three MW RR P3HT before and after the high T 
measurement.

Figure S3 shows the X-ray diffraction (XRD) spectra of the P3HT films (a) before and (b) after the 
high temperature measurement. We observe the same (100) diffraction peak at 2θ=5.1°, which 
is the typical signal of the lamellar structure of P3HT.1, 2 The peaks of the P3HT film after the high 
temperature measurement are weaker, which signifies a more amorphous thin film after the 
glass transition.

Figure S4. 10 µm×10 µm atomic force microscopy (AFM) images of (a) low, (b) medium, and (c) 
high MW P3HT.

Figure S4 shows the AFM images of (a) low MW P3HT, (b) medium MW P3HT, (c) high MW P3HT. 
The value of the root mean square roughness (rms) is 1.6±0.1 nm for low MW, 5.3±0.6 nm for 
medium MW and 13.8±1.8 nm for high MW. Lower MW polymers are expected to exhibit  better 
solubility, resulting in films with a lower surface roughness.
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