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ASIC1.3 — Analog audio front-end for edge SNN inference

ANDANTE
Overview .
+ SynSense designs ultra-low-power sensory processors, designed to move SNN-based ~ Daughterboard Motherboard
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compute as close to the sensor as possible

 ASIC 1.3 “Xylo™ Audio” is a mixed-signal audio inference processor, combining an
analog audio pre-processing front-end with a digital synchronous SNN inference
core.

* Platform 4.1b provides a development platform for ASIC 1.3. A motherboard /
daughterboard combination hosts a Xylo Audio device, with an analog microphone
or selectable analog direct input.

 Platform 4.1b is designed to connect via USB to a host PC, and an ARTIX-7 FPGA
controls the configuration and interfacing with ASIC 1.3.

e UC3.2and UC5.13, b, c implemented using Platform 4.1b
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Analog front-end

Digital cores

 ASIC 1.3: Analog audio front-end * Synchronous digital simulation of LIF neurons and exponential
 16-channel band-pass filterbank Band-pass - synapses
: : : filterbank Rectification L : :
 Mixed-signal LIF event encoding * 8-bit signed weights, 16-bit synapse and membrane state
* Integer bit-shift simulation of exponential decay, fully configurable
Low-noise
mplifier per synapse and neuron

Microphone * SRAM implementation of parameter and state storage

1000 LIF spiking hidden neurons, 8 output neurons

Digital LIF neuron
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 ASIC1.3: Analog audio front-end, synchronous digital SNN inference Ny ), neuron population
core Input channels > Ny [> Output channels
 (Cadence tools for manual layout and validation of analog cores D—) Win| = - = | Wour | = - —)D
Nout
* RTL synthesis for digital cores Nip < 16 > Readout weights D Now <8
Nhid
* Standard foundry SRAM cells Input expansion > Now < 8
e« TSMC 65nm fabrication weights

Npiqg <1000

Validation Results and SotA Lessons learned
* Filterbank characterized e UC Accuracy: >95% * Digital SNN inference core can be very
 Use Cases deployed (see demos) e UC inference power: ~300 uW efficient, configurable and good for SNN
e espones oure ones * UCAFE power: <100 pW deployment
2 * Analog front-end in digital CMOS gives
: e Successful implementation of ultra-low- rise to mismatch between design
2, power sub-milliwatt SNN sensory specifications and fabricated
processing implementation 2> digital filtering
“ * First low-power commercially available approach taken in subsequent chip
digital SNN inference processor iteration
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