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Fig. S1 UV-vis absorption spectra of BTBTT6-syn film; inset: molecular structure
diagram of BTBTT6-syn.
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Fig. S2 AFM images of (a) PVP, (b) PPO, (c) PVP/HfO,, and (d) PPO/HfO,.
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Fig. S3 XRD patterns of vacuum-deposited BTBTT6-syn on PVP, PPO, PVP/HfO,,
and PPO/H{O,.
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Fig. S4 AFM images of BTBTT6-syn films grown on (a) PVP, (b) PPO, (c) PVP/HfO,,
and (d) PPO/HfO, dielectric layers.
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Fig. SS Statistical analysis of electrical characteristics of 49 devices.
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Fig. S6 Output curves of the devices with (a) PVP, (b) PPO, (c) PVP/HfO,, and (d)
PPO/HfO, as the dielectric layer.
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Fig. S7 Transfer characteristics (forward and reverse sweeps) with (a) PVP, (b) PPO,
(c) PVP/HfO,; and (d) PPO/HfO, as the dielectric layers.

The photosensitivity (P) and photoresponsivity (R) and detectivity (D*) are key
parameters for measuring the performance of phototransistors.!

P=1 illumination / 1 dark (1)
R = Iillumination (P‘S)_l (2)
D* =RS"*Qel,,, )" 3)

where P; is the illumination intensity and S is the illuminated area.
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Fig. S8 Transfer curves of (a) PVP-based and (e) PPO-based OPTs under different
illumination intensities. P values of (b) PVP-based, (f) PPO-based, (i) PVP/HfO,-
based, and (1) PPO/HfO,-based OPTs under different illumination intensities. R values
of (¢) PVP-based, (g) PPO-based, (j) PVP/HfO,-based, and (m) PPO/HfO,-based OPTs
under different illumination intensities. D* values of (d) PVP-based, (h) PPO-based, (k)
PVP/HfO,-based, and (n) PPO/HfO,-based OPTs under different illumination
intensities.
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Fig. S9 (a) Multilevel memory of PVP/HfO, by multiple light pulses (365 nm, 88.3
uW/em?, foike = 1S, tinervat = 1 8), showing 256 storage states. (b) The corresponding
magnified curves of Fig. S9a.
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Fig. S10 Working mechanism of electrical-programmed state and light-erased state in
the PPO/HfO,-based device.
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Fig. S11 (a) Endurance characteristics of the PPO/HfO,-based device, change in off-
and on- current over 700 P/E cycles. (b) Detailed curves of the endurance characteristics
of the PPO/HfO,-based device, programmed by Vis = -20 V, tyie = 2 s, erased by a
light pulse (365 nm, f,ie= 2 s) with Vgs =10 V. (c) Retention characteristic of program
state and erase state for PPO/HfO,-based device.
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Fig. S12 The relationship between EPSC of PVP/HfO,-based device and (a) light pulse
number (b) light pulse width (¢) light pulse intensity.
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Fig. S13 The energy consumption of PVP/HfO, triggered by light pulses (Vps = -0.5
mV, tspike =1 S).
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Fig. S14 Preview of 85 palmprint images used in this work, sourced from the CASIA-
Palmprint database. These images were randomly selected from 5 out of 312
participants, with specific IDs and counts as follows: ID 0003 (16 images), ID 0010 (16
images), ID 0100 (16 images), ID 0265 (20 images), and ID 0305 (17 images).
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Fig. S15 The film thickness of (a) PVP spin-coated on ITO, (b) PPO spin-coated on
ITO, (¢) PVP spin-coated on HfO,, and (d) PPO spin-coated on HfO, dielectric layer.
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Fig. S16 Capacitance characteristic curves of different dielectric layer from 20-10° Hz.
To measure the capacitance characteristics, 100-nm-thick silver films were deposited
as electrodes with an area of 4 mm? on different dielectric layers.



