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Figure SlI1. Characterization of the synthesized polymers by 'H-RMN and I-V
voltammetry. a) *H-RMN spectra of the monomer H-BFDO (top) and the PBFDO after
polymerization (bottom). b) *H-RMN spectra of the mixture monomer H-BFDO +
end-capper BF (top) and the PBFDO-OH after polymerization (bottom). ¢ - d) I-V
measurements to measure the electrical conductivity of spun-coated films of (c) PBFDO
and (d) PBFDO-OH using the four-probe technique.

The absence of signals in the H-RMN spectra confirms the full conversion of the
monomer BDF and the end capper BF to yield the PBFDO and PBFDO-BF, respectively.
The lack of 1H-NMR resonances can be attributed to its conjugated backbone and
paramagnetic signal broadening arising from its doping. The two orders of magnitude
lower electrical conductivity of the PBFDO-BF compared to the PBFDO can be explained
by a shorter polymer chain length.
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Figure S12. (a-d) Dynamic Light Scattering (DLS) measurements for the PBFDO (a, ¢)
and the PBFDO-BF (b, d). e) Rheological analysis of the viscosity of both polymers.
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Figure S13. Transfer characteristic curves for the OECTs fabricated with a) PBFDO, b)
PBFDO + LiTFSI 5 wt.%, ¢c) PBFDO-BF, d) PBFDO-BF + LITFSI 5 wt.%. Scan rate: 30
mV s,



a)
10'

o / MA

107

Figure Sl4. Transfer characteristic curves in semilogarithmic scale for the OECTs
fabricated with a) PBFDO, b) PBFDO + LiTFSI 5 wt.%, c) PBFDO-BF, d) PBFDO-BF
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Figure SI5. Transient drain current response upon the application of gate voltage pulses
of different widths, for OECTs fabricated with a) PBFDO, b) PBFDO + LiTFSI, c)
PBFDO-BF, and d) PBFDO-BF + LiTFSI. Parameters: Vgs (pulse)= 0.8 V, Vs (read)=0
V, Vgs = 1.2 V.The devices are deactivated to the OFF state before the pulse by applying

Spiking-Width-Dependent Plasticity (SWDP)
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Vgs=-0.8 V for 20 s. Drain currents are subtracted with the drain currents at t = 0.



Spiking-Voltage-Dependent Plasticity (SVDP)
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Figure SI6. Transient drain current response upon the application of gate voltage pulses
of different voltages, for OECTs fabricated with a) PBFDO + LiTFSI, and b) PBFDO-BF

+ LiTFSI. Parameters: Pulse width = 10 s, Vs (read) = 0 V, Vgs = 1.2 V. Drain currents
are subtracted with the drain currents at t = 0.
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Figure S17. Long-term potentiation (LTP) and long-term depression (LTD) cycles for the
a) PBFDO OECTs, b) PBFDO + LiTFSI OECTs, ¢) PBFDO-BF OECTs, and d) PBFDO-
BF + LiTFSI OECTs. Each LTP/LTD cycle is built upon the application of 25 consecutive
pulses at Vgs = 0.5 V (set voltage) followed by 25 pulses at Vg = -0.5 V (reset voltage).
Vgs (read) =0V, tpuise = (8, b) 5 ms, (c, d) 2.5 ms.



