
 

Supplementary Figure 1 

Detailed NeuroGrid structure and electrical characteristics. 

a) Optical micrograph of a 256-channel NeuroGrid (scale = 1 mm). Optical micrograph of PEDOT:PSS-based recording sites 

(inset; scale = 10 µm).  

b) Optical micrograph of 64-channel NeuroGrid conforming to a 100 µm diameter cylinder (scale = 200 µm). 

c) Current measurement by a single NeuroGrid electrode site in response to 0.5 V stimulation at 50 mHz is stable for over 9 

hours. At shorter time scales (upper plots) waveforms are similar between widely separated time points (red boxes). 

d) Comparison of electrode impedance over a broad range of frequencies between the NeuroGrid (filled circles) and conventional 

Au-based electrodes (open circles). Impedance of NeuroGrid electrodes is consistent between different arrays (inset; blue 

circles) and more than an order of magnitude less than conventional implantable silicon probes (inset; red circles). 
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Supplementary Figure 2 

Frequency characterization of the NeuroGrid and implantable probes. 

a) Comparison of signal power over physiologically relevant frequencies for NeuroGrid (blue lines) and silicon probe (red lines) 

during REM sleep (upper traces) and post-mortem (lower traces).  

b) SNR of surface recording by the NeuroGrid and depth recording by a silicon probe. 
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Supplementary Figure 3 

Extracellular action potential waveforms and recording stability in cortex. 

a) Placement of a 64-channel NeuroGrid on rat somatosensory cortex (expanded version of Fig. 1b).  

b) Spike-triggered averages of multiple individual units recorded at each recording site overlaid on NeuroGrid geometry. 

Recording sites that were located over major blood vessels, as demonstrated in corresponding anatomical photograph 

(scale = 300 µm) of NeuroGrid placement, did not resolve any spikes (scale = 3 ms by 50 µV). 

c) Spatial extent and morphology of a sample subset of multiple individual trigger-averaged extracellular action potentials 

from (b) are consistent over 10 days of recording (scale = 3 ms by 50 µV). 
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Supplementary Figure 4 

Extracellular action potential waveforms and recording stability in hippocampus. 

a) Simultaneous implantation of a 64-channel NeuroGrid and a 4-shank silicon probe in rat hippocampus (scale = 300 µm). 

b) Spatial extent and morphology of a sample subset of multiple individual trigger-averaged extracellular action potentials on 

different NeuroGrid recording sites are consistent over 10 days of recording (scale = 3 ms, 100 µV). 
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Supplementary Figure 5 

Simultaneous recording of ripples and units by the NeuroGrid (green) and a silicon probe (blue) in the hippocampus. 

a) Raster plot of spike firing during ripples as recorded by the NeuroGrid on the hippocampal surface and a silicon probe 

inserted into CA1, immediately next to the NeuroGrid. 

b) Raw LFP showing a ripple recorded on multiple NeuroGrid electrodes and simultaneously captured by multiple sites of a 

linear silicon probe in CA1 (scale = 100 ms by 500 µV). Recording sites of the silicon probe are separated by 20 µm in the 

vertical direction. The tip of the probe is in the pyramidal layer. 

c) Band-pass filtered traces at ripple frequency (100 – 250 Hz) of the NeuroGrid and silicon probe recordings above (scale = 

100 ms, 200 µV). 

d) High-pass filtered (fc = 500 Hz) time traces of the NeuroGrid and silicon probe LFP recordings above (scale = 100 ms, 

100 µV). 

e) Autocorrelograms (in color) of a putative single unit’s spiking activity as recorded simultaneously by the NeuroGrid and a 

silicon probe. Cross-correlation (black) of spiking activity demonstrates co-occurrence of recorded spikes (bin size = 1 

ms). Note the similar form of the autocorrelograms, though fewer spikes are recorded with the NeuroGrid. 
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Supplementary Table 1: Yield of LFP and spike data from NeuroGrid recordings. 

 

 

 

 

 Rat Recording 

mean±s.d.; (range) 

n = 10 (cortex, C) 
n = 3 (hippocampus, HC) 

Intra-operative Human 
Recording 

mean±s.d.; (range) 

n = 2 
Number of functional 
electrodes 

60 60 

Average number of 
electrodes yielding LFP 

HC: 39.7±24.0 (12 – 54) 

C:  57.0±4.5 (47 – 60) 

60 (for both patients) 

Average number of 
electrodes yielding spiking 
activity 

HC: 33.7±19.3 (12 – 49) 

C: 46.1±9.9 (33 – 56) 

19.0±4.2 (16 – 22) 

Average number of 
spikes/channel/s 

HC: 31.9±20.1 (6.2 – 101.2) 

C: 22.4±3.5 (16.8 – 32.2)  

5.6±3.3 (2.9 – 11.8) 

Average number of 
clustered units per session 

HC: 33.3±11.6 (20 – 41)  

C: 46.1±9.9 (33 – 56) 

Not applicable 
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