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Supplementary Information 

 

 

 

Supplementary Figure 1. Spike generation scheme. Key parameters for spike generation 

algorithm. (Similar to Figs. 2a and 3a-d synchronous spikes are shown with thicker lines.) The 

durations of all spikes, including rise and fall times, are always 38 ms. The reference positions of 

synchronous spikes are always at the start of frame. The references for noise spikes are 

staggered in time without a gap, starting with the spike at the highest row number. tjitter and Δoffset 

are random variables drawn from uniform distributions [-(tjitter)max, +(tjitter)max] and [-(Δoffset)max, 

+(Δoffset)max]. If spike position moves outside of the frame after adding jitter or offset to the reference 

position, this spike is generated in the corresponding adjacent frame. Note that there is an 

additional 200 ms between the reference position of the last spike and the end of frame.    

 

 

start of frame 

tjitter

(random jitter added 
to synchronous spikes)

1

20

0 0.2 0.4 0.6 0.8
Time (s)

Ro
w

 N
um

be
r

Δoffset

(random offset added 
to reference position)

phase-
shifted 
reference 
positions

phase-
shifted 
reference
positions

38 mS 

end of  frame 



STDP Learning of Coincidence Detection with Memristive Circuits, Prezioso et. al., final version, Nov. 2018 

Page 2 of 2 
 

 

 

Supplementary Figure 2. Photos of experimental setup. (a) Printed circuit board hosting 

switching matrix, based on low-noise low-leakage mechanical relays, and memristive crossbar 

arrays. (b) Leaky-integrate-and-fire neuron implementation with discrete integrated circuit 

components of the circuit shown in Figure 2c. (c) Packaged memristive crossbar circuit. The 

detailed discussion of PCB functionality and the typical neuron circuit parameters are provided in 

Methods section. 

 

 

  

 

 

 

 


