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Estimation of Electrical Properties:

The field-effect mobility ( ) and threshold voltage ( ) were extracted from the saturation 𝜇 𝑉𝑇

regime transfer characteristics (  = -60 V) with following equation:𝑉𝐷

𝐼𝐷 =  
𝑊
2𝐿

𝜇𝐶𝑖(𝑉𝐺 ‒ 𝑉𝑇)2

where ,  and  are the drain voltage, gate voltage and drain current, respectively. While 𝑉𝐷 𝑉𝐺 𝐼𝐷

, ,  are the channel width, channel length and insulator capacitance per unit area of the 𝑊 𝐿 𝜇
gate dielectric, respectively.

The photocurrent/dark-current ratio ( ), photoresponsivity ( ) and detectivity ( ) could 𝑃 𝑅 𝐷 ∗

be typically defined by the following equations:

𝑃 =
𝐼𝑝ℎ

𝐼𝑑𝑎𝑟𝑘
=

𝐼𝑙𝑖𝑔ℎ𝑡 ‒ 𝐼𝑑𝑎𝑟𝑘

𝐼𝑑𝑎𝑟𝑘

𝑅 =
𝐼𝑝ℎ

𝑆𝑃𝑖𝑛𝑐
=

𝐼𝑙𝑖𝑔ℎ𝑡 ‒ 𝐼𝑑𝑎𝑟𝑘

𝑆𝑃𝑖𝑛𝑐

𝐷 ∗ =
𝑆𝑅

2𝑞𝐼𝑑𝑎𝑟𝑘

where ,  and  are the generated photocurrent, the drain current under illumination 𝐼𝑝ℎ 𝐼𝑙𝑖𝑔ℎ𝑡 𝐼𝑑𝑎𝑟𝑘

and the drain current in the dark, respectively. ,  and  are the incident illumination power 𝑃𝑖𝑛𝑐 𝑆 𝑞

upon the channel, the area of the channel exposed to illumination, and the electron charge, 
respectively.

The external quantum efficiency (EQE, η), which could be defined as the ratio of the 
number of photogenerated carriers to the number of photons incident onto the OFET channel 
area, was measured using the following equation:

𝜂 =
𝑅ℎ𝑐
𝑞𝜆

where ,  and  are the Planck constant, the speed of light and the incident light wavelength, ℎ 𝑐 𝜆
respectively.

In addition, the anisotropy factor of responsivity ( ) was defined by the following 𝑔𝑟𝑒𝑠

equation:

𝑔𝑟𝑒𝑠 =
2(𝑅𝐿 ‒ 𝑅𝑅)

𝑅𝐿 + 𝑅𝑅

where  and  are the responsivity under LCP and RCP illumination, respectively.𝑅𝐿 𝑅𝑅
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Fig. S1 Transfer characteristics of the F6BT/P3HT OFETs with various F6BT contents. (a) 
0%/100%. (b) 10%/90%. (c) 20%/80%. (d) 50%/50%. w/w.

Fig. S2 (a) Circular dichroism and (b) circularly polarized luminescence spectra of pristine 
samples (Pristine, black), pristine samples irradiated with circularly polarized light in the 
handedness of left (L-CPL, blue) and right (R-CPL, green), respectively.
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Fig. S3 The performance degradation of the enabled F6BT/P3HT OFETs with various F6BT 
contents. (a) 0%/100%. (b) 10%/90%. (c) 20%/80%. (d) 50%/50%. w/w.

Fig. S4 Photo-responses of the enabled F6BT/P3HT OFETs to left-/right-handed CPL. (a) 
10%/90%. (a) 20%/80%. Enabled by L-CPL for 20 min.
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Fig. S5 Transfer characteristics from the same batch of the pristine F6BT/P3HT (50/50, 
w%/w%.) OFETs.
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Table S1 Summary of the pristine F6BT/P3HT OFETs electrical properties

Table S2 Summary of the enabled F6BT/P3HT OFETs electrical properties

Table S3 Summary of the enabled F6BT/P3HT OFETs photosensitivity properties


