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Table S1. Summary table of previously reported OECTs for material, key electrical parameter, 
and synaptic plasticity demonstration.

Channel Electrolyte
μC*

(F V−1s−1cm−1)

gm, max  

(mS)
Ion / Ioff

Synaptic 
plasticity Year Ref.

PE2-OE4 NaCl 831 15.36 1 x 103 N/A 2025 58

PEDOT:

PSS
PVDF-TrFE / 
BMIM:TFSI 496 0.4 151 LTP 2025 59

PEDOT:

PSS

MTEOA:

MeOSO3
284 7.766 8.12 × 104 N/A 2022 60

P3HT: 
APT

BMIM:TFSI / 
PVDF-TrFE 67 1.27 5.82 × 104 LTP 2024 61

DPPDTT
-p-ps PBS 1103 10.8 104 LTP 2025 62

CX-
P3HT TFSI 41.33 1.67 5.9 × 103 LTP, 

LTD 2024 30

CX-PVA 
/ CX-
P3HT

BMIM:TFSI 206 0.3229 2.5 × 103 LTP, 
LTD 2025 This 

work
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Fig. S1. The process of current flow a) only the CX-P3HT film, b) both CX-P3HT and CX-

PVA films.
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Fig. S2. OM images of each fabrication step of the device a) formation of source and drain 

electrodes using chromium and gold, b) formation of the CX-P3HT film, c) formation of the 

CX-PVA film, and d) deposition of the BMIM:TFSI ion gel.
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Fig. S3. XRD pattern of the device a) with only the CX-P3HT film, b) with both CX-P3HT 

and CX-PVA films.
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Fig. S4. The crosslinking reaction mechanism of the crosslinking agent DTBP and P3HT.
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Fig. S5. The crosslinking reaction mechanism of the crosslinking agent glutaraldehyde and 

PVA.
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Fig. S6. AFM images of a, b, c) only the CX-P3HT film: height, amplitude, and phase. d, e, f) 

Both CX-P3HT and CX-PVA films: height, amplitude, and phase.
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Fig. S7. Only the CX-P3HT film is present a) pulse voltage, b) pulse width, c) LTP and LTD 

performance.
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Fig. S8. Array integration of 16 CX-P3HT/CX-PVA devices.
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Fig. S9. Transfer and transconductance curves of a) the CX-P3HT/pure PVA device, b) the 

CX-P3HT/CX-PVA device.
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Fig. S10. Transfer curves over 50 cycles for a) the CX-P3HT-only device, b) the CX-
P3HT/CX-PVA device.
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Fig. S11. LTM trends for a) the CX-P3HT-only device, b) the CX-P3HT/CX-PVA device.
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Figure S12. Recognition accuracy as a function of epochs for CX-P3HT OECT with CX-PVA 

film.


