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Fig. S1. Dielectric properties of PS. a) dielectric constant, b) dielectric loss(tan ), ¢)
capacitance, d) impedance Z', ) impedance modulus |Z|, f) breakdown strength.

Fig. S2. AFM image of C12-BTBT film with a) no dielectric layer, b) PS as dielectric layer,
and c¢) FPS dielectric layer.
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Fig. S3. OFET performance of C12-BTBT/PS and CI12-BTBT/FPS. (a) Transfer
characteristics of C12-BTBT/PS OFET with +100 V and without pretreatment by gate stress.
(b) Transfer characteristics of C12-BTBT/FPS OFET with +100 V and without pretreatment
by gate stress.
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Fig. S4. Fluorescence intensity variation of C12-BTBT devices with different structures under
negative electric field. a) Fluorescence intensity variation of devices with PS as dielectric
layer at -40 V, -60 V, -80 V and -100 V voltages. b) Fluorescence intensity variation of
devices with FPS as dielectric layer at -40 V, -60 V, -80 V and -100 V voltages.
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Fig. S5. Ambient stabilities of C12-BTBT/PS OFETs with negative electrets.
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Fig. S6. OFET performances of C12-BTBT/PS. a) Transfer characteristics of C12-BTBT/PS
OFET. b) Output characteristics of an as-prepared C12-BTBT/PS OFET.
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Fig. S7. '"H NMR spectrum of C12-BTBT.

Table S1. Performances of C12-BTBT/PS and C12-BTBT/FPS OFET devices.

C12-BTBT/PS C12-BTBT/FPS
Hmax (cm?s7 V) 10.2 9.8
Uaverage (cm?s7 V1) 9.6 8.7
Ion/Ioir (average) ~2x106 ~1x107
~Vin-average (V) ~20 ~15
An (cm™?) 7.3x1012 4.8x1012

Table S2. Parameters for bottom-gate/top-contact OFET devices based on BTBT. Including
maximum and average mobilities, average trap state densities, and threshold voltages.

Hmax (cm?s” Haverage TSDgy, Vinaverag Ref
VAN (cm?s V1) (cm?s V1) V)

Vacuum dep. 1.46 1.36 1.1x1013 14.4 Ref. 30

Drop-cast. 3.59 2.05 7.1x1012 16.5 Ref. 30

Liq.-liq. 2.89 1.49 7.0x1012 17.7 Ref. 30
C12-BTBT 9.1 8.3 4.3x10! ~18 This work
C12-BTBT/PS 10.2 9.6 5.8x10!! ~20 This work
C12-BTBT/FPS 9.8 8.7 5.2x10M ~15 This work

Table S3. Performances of representative photodetectors based on organic semiconductors.

Materials Wavelength P R (AW D* (Jones) Ref.
(nm)

C10-BTBTN 266 1.6x107 8.4x103 7.7x1014 39

P3HT/C3NS5 540 - 3.91 4.5%10"3 43

CPB QD 365 1.3x10°6 1.2x103 1014 44



C8-BTBT (ribbons) 280 8200 44 - 45
Rubrene/Graphene 405 - 8x10° 1012 46
Graphene/BUBD-1 270-850 - 7x103 4x10M4 47
Pentacene/Graphene 658 - >10* - 48
Graphene/PM6:Y6 450-1064 - 2.8x10°¢ 1.47x1014 49
PPy-NGr/SnO, <240 4594.25 6.47x10! 50
C12-BTBT 365 1.9x10°6 1.03x10* 1.17x1015 This Work
il
Video S1.mp4

Video S1. Fluorescence changes of single-layer C12-BTBT device at -100V.

Video S2. Fluorescence changes of electrofluorochromic device at 100V 1Hz.
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