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Figure S1. The internal layout and interface circuit of MEA. (A) Internal layout of MEA.
(B) The interface circuit of MEA.
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Figure S2. Electrical stimulation model for activation of hippocampal neurons to

S2



produce learning.

Figure S3:

Figure S3. SEM images of three neural interfaces. (A) SEM image of Pt. (B) SEM

image of CNT/PEDOT:PSS. (C) SEM image of cGO/PEDOT:PSS.
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Figure S4. Measurements of Cdl from cyclic voltammetry experiments. (A) The cyclic
voltammetry curves of Pt at different scan rates. (B) The cyclic voltammetry curves of
CNT/PEDOT:PSS at different scan rates. (C) The cyclic voltammetry curves of
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c¢GO/PEDOT:PSS at different scan rates.
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Figure S5:
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Figure S5. The electrical characteristics of neural sensor. (A) The reaction current of
CNT/PEDOT:PSS and cGO/PEDOT:PSS during modification. (B) The Nyquist

impedance spectrum of Pt, CNT/PEDOT:PSS and cGO/PEDOT:PSS-modified
microelectrodes.
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Figure S6:
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Figure S6. The biocompatibility and stability of cGO/PEDOT:PSS-modified
microelectrodes. (A) Changes of coating material (cGO/PEDOT:PSS) morphology
before and after cell culture. (B) The impedance of CNT/PEDOT:PSS-modified
microelectrodes before and after cell culture (n=5).
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Figure S7. The safe potential window of Pt and cGO/PEDOT:PSS. (A) The safe
potential window of Pt. (B) The safe potential window of cGO/PEDOT:PSS
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Figure S8. Detecting charge injection limits (CIL) pulsing currents applied to neural
interfaces.
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Table S1

Table S1. Comparison of electrochemical performance of electrodes modified with

different materials.

Electrode material Geometric |Z| [MQ um?]  CSC (mC/cm?) CIL(mC/cm?)  Reference
area (1L m?) at 1 kHz

Pt 706.5 393.8 0.37 0.19 This work
Ptlr 4500 452 12 0.15 []
Au ] - 0.4 0.4 2]
TiN 4000 ; 2.47 0.9 [3]
Ir 1250 586 0.1 NA [4]
PINPs 5000 390 12 3 [5]
CNT array 5700 5.9 ; 1-1.6 6]
CNT/PEDOT:PSS 706.5 11.89 4.80 1.93 This work
c¢GO/PEDOT:PSS 706.5 5.13 7.53 3.11 This work
Figure S9:
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Figure S10:
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Figure S10. Neuron Classification Methods.
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Symmetry index = (a-b)/(atb)
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