SUPPLEMENTARY MATERIAL

Neural and Synaptic Array Transceiver: A Brain-Inspired Computing Frame-
work for Embedded Learning

5.7 NSAT equations and Parameters

In this section we provide all the transition matrices (A), the biases b, thresholds (¢#) and
reset values (X, for all simulations (see Eq. (8)) in the main article.

5.7.1 NSAT Neuron Dynamics Support a Wide Variety of Neural Responses

We simulated six different neural responses (see Fig. 6). For every simulation we used one
group of NSAT parameters (0) and no learning at all. Hence parameters for Fig. 6(a) are:
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Parameters for Fig. 6(b) are:
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Parameters for Fig. 6(c) are:
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Parameters for Fig. 6(d):

A= -16 -7 =16 =16
0 =16 =2 =16
0 =1 =16 =6
-1 1 1
o |1 -1 1
SAC=l o
1 1 1 =1
-194
0 -11
b= 0
0
=3000
. .0 | —3000
Xinit™ = 100
10
True
XresetOn' = F; ilse
I'rue
True
=7000
Xrese tD _ —b[[]lU{]'
0

Parameters for Fig. 6(e):
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Parameters for Fig. 6(f):
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Amari's Neural Fields

In the NSAT implementation of Amari's neural fields we used only one NSAT parameters
group (0) and no learning parameters since there is no learning in the simulations we ran.
Therefore, all the parameters we used for simulating the neural fields in the NSAT are given
below.
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Supervised Event-based Deep Learning

Three neuron groups were used and denoted as superscripts: hidden neurons (H), output
neurons (()) and error neurons (F).
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Unsupervised Representation Learning

For the NSAT implementation of the eRBM and eRBMhp we used two different NSAT
parameters groups and two different learning parameters groups, one for the visible units (V)
and another for the hidden ones. All the parameters are given in the following equations.
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Unsupervised Learning in Spike Trains

The parameters by = =Vjy, = =1216, by = m, = 5, w' = 1024, ag; = —n,/Ca = =9 and
agy = —4, a1 = —8 are chosen to appropriately replicate the corresponding state decay time
constants and couplings.
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