All-carbon-nanotube flexible multi-electrode array for neuronal recording and stimulation
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Fabrication of PDMS passivation layer 
[bookmark: _GoBack]The poly(dimethylsiloxane) (PDMS) passivation layer was prepared using a SU8-3050 (MICRO-CHEM) mold with predefined pillars for defining the pads and the electrodes. SU8-3050 resist was spin coated on a Si wafer and prebaked for 40 min at 95 °C (Supplementary Fig. 1a). This process was repeated twice to obtain a film thickness of 400 µm. SU8 pillars were then patterned by a multi exposure step (3 cycles of 20 s exposure and 15 s intermission; KARL SUSS MA6 mask aligner) followed by a post exposure bake at 95 °C for 10 min and development in an SU8 developer (Supplementary Fig. 1b). The final preparation step of the SU8 mold included a hard bake at 190 °C for 2 hours followed by a Cr film (5 nm) and an Au film (15 nm) deposition. The thickness of the CrAu layer provides mechanical stability allowing multiple peeling-off of PDMS membranes. Next, an uncured PDMS layer was casted, spin-coated and cured at 60 °C (Supplementary Fig. 1c). Finally, the thin PDMS film was peeled off from the SU8 mold (Supplementary Fig. 1d).
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Supplementary Fig. 1: PDMS passivation layer fabrication. a, SU8 layer was spin coated and cured. b, SU8 pillars were patterned by a multi exposure step and a post exposure bake. c, An uncured PDMS layer was spin coated and cured. d, The thin PDMS layer with predefined holes was peeled off.
Fabrication of CNT films used for electrical resistance measurements 
Sets of CNT bars with different lengths and a constant width and height, were fabricated between TiN pads as follows. A 100 nm TiN layer was sputtered (MRC RF sputter) on a Si wafer (Supplementary Fig. 2a) followed by a lithography step and a reactive ion etching (Nextral 860) to pattern the TiN pads (Supplementary Fig. 2b).  Due to a marked difference between the diffusion rate of Ni through SiO2 and TiN at the CNT growth temperature, two different Ni layers were deposited by e-beam evaporator (VST). The first layer (8 nm) was deposited on the inner half of the TiN pads and the second layer (2.5 nm) between the TiN pads on the SiO2 substrate (Supplementary Figures 2c and 2d respectively), with an overlap area on the inner half of the TiN pads. Finally a CNT film was grown (Supplementary Fig. 2e) by a CVD process.
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Supplementary Fig. 2: CNT films for electrical resistance measurements.  a, TiN layer was sputtered on a Si/SiO2 substrate. b, TiN pads were patterned by lithography followed by a reactive ion etching. c, Ni catalyst layer was deposit first on the inner half of the TiN d, A second Ni layer was deposited between the TiN pads, with an overlap area on the inner half of the TiN pads. e, CNT film  growth by CVD.
Calculation of the electrical sheet resistance of CNT films
A CNT film is considered as a three dimensional (3D) film with length (L) width (w) and thickness (h) (Supplementary Fig. 3a). The electrical resistance of a 3D resistor can be derived from the relation  in which R is the electrical resistance and  is the resistivity. CNT films with constant thickness and width can be described as 2D films (Supplementary Fig. 3b) and divided to equal squares. To derive the CNT film sheet resistance we plotted the electrical resistance values of such 2D CNT films with different lengths versus the number of squares in each film.
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Supplementary Fig. 3: Electrical resistance measurement of CNT films. a, 3D resistor illustration. b, 2D resistor illustration by considering constant width and thickness of the film and dividing it into equal squares.
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