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NeuroVoice VAD

AI Chip for Voice Processing

Intelligent Voice Detection

NeuroVoice, a NASP-based chip (or chiplet) 
solves the challenge of voice wake-up at ultra-
low power consumption and low latency.  
The NeuroVoice voice activity detection (VAD) 
includes NASP (Neuromorphic Analog Signal 
Processor) engine and integrates standard 
peripherals, such as SPI/I2C for management, 
PDM/I2S input and output interfaces,  
and a debug interface.



Neural networks are very helpful for voice wake-
up functionality, but currently available digital 
sound processing solutions are power-hungry. 

Benefits
� Significantly decreases the power consumption  

of devices for voice activatio�
� Increases the accuracy of voice activity detection 

on triggering wake-up phrases, key word spottin�
� Integration flexibilit�
� Always-on operation for continuous human VAD

� Support for various input audio sampling rate�
� Audio bypass controlled depending  

on the VAD signa�
� Configurable VAD core sensitivity leve�
� Configurable VAD core duty cycle  

(ultra-low-power mode)

Moreover, the real-time operation needed  
for sound processing requires ultra-low latency 
beyond the capabilities of digital solutions.  
The NeuroVoice AI chip is built to solve those 
challenges. Thanks to its neuromorphic analog 
architecture the chip ensures voice activity 
detection with ultra-low power consumption.

NEUROVOICE KEY FEATURES

Power Consumption: 30µW

Voice Detection Delay: 25msec
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Applications Functionality
� Smart Microphone�
� Voice Control Device�
� Smart TV Remot�
� Other remote voice controls systems (including 

Smart Home, Smart Factory, etc.)

� Voice detection at ultra-low power consumptio�
� Control interface with the host�
� Configuration by the config-pin(s): auto-config 

when the host is not available�
� Audio Bypass from PDM or I2�
� For debugging purposes, a Boundary Scan and 

Debug unit are available with access to core 
registers via JTAG.

Modes Description Operation

STANDBY NeuroVoice VAD is at full 
stop, keeping/waiting  
for configuration

� All clocks are stopped, therefore no MEMS microphone  
is availabl�

� There is data retention, so the device reconfiguration  
or recalibration is not required when leaving standby mod�

� During the Standby mode, the NeuroVoice VAD is ready  
to accept commands from the external serial interface 
(SPI/I2C�

� All other product features are switched off

SLEEP

(substate  
of STANDBY)

This substate can be 
useful to keep the MEMS 
microphone in sleep 
mode with possibility  
of rapid wake up

� MEMS microphone is driven by a decreased clock signal  
for possibility of rapid wake u�

� All remaining clocks in this substate are switched of�
� There is data retention, so the device reconfiguration  

or recalibration is not required when leaving standby mod�
� During the Standby mode, the NeuroVoice VAD  

is ready to accept commands from the external serial 
interface (SPI/I2C�

� All other product features are switched off

LOW 
POWER

Mode used in a case  
when MEMS microphone 
should work but we want  
to disable VAD Neurocore 
functionality

� MEMS Microphone clock is switched o�
� NeuroVoice VAD audio bypass is permitted by certain 

configurations (integration scheme with mic audio goes 
through the VAD chip�

� VAD Neurocore functionality is switched off

ACTIVE Fully operational mode � All product features are active

NeuroVoice VAD
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VAD Processing Cycle

VAD core operates with 8 msec frames. The gap between frames could be increased up to 8 frames. 
It is a part of the configuration and aims to reduce power consumption.
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VAD Core Sensitivity

VAD Sensitivity Level (VSL) is a configurable parameter between 0 to 1. By defining VSL, the neural 
network core is tuned to a different balance of voice detection between false positives and false 
negatives.

VAD sensitivity diagram (threshold value defines VAD sensitivity level)
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Specifications:

Clock Generator and Reset 
Controller with programmable 
External Clock Signals

Master clock (MCLK) input from Host system up to 25 MHz  
Automatic power-down when MCLK removed.

Host interface for initial 
configuration and status 
readout

Serial Peripheral Interface (SPI)

Two-wire serial Interface (I2C)

I2C Address Selection Pin

I2C Serial Control Interface operational without MCLK

Audio IO PDM (Pulse Density Modulation) Interface for the MEMS microphones

PCM/I²S (for subsystem connections):

� RJ/LJ/TDM/DSP mode supported�
� 8-, 16-, 20-, 24-, 32-bit mode supporte�
� 16kHz, 48 kHz sampling rates supported

Required power supplies Digital core: 1.2V±10%

Analog core: 1.2V±10%

I/O: 1.8V±10%

Power consumption 30µW

Voice delay detection 25msec

Debug IEEE® 1149.1 JTAG Boundary Scan on All Digital Pins

NN sound detection type Human voice

NN accuracy Voice Detection Accuracy (F1 score) > 0.9

NeuroVoice VAD
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Ordering Options

Product Name Product Description

NV-VAD 100 Voice Activation Detection only

NeuroVoice VAD

AI Chip for Voice Processing

Note: the customization options for system voice control 
and management could be discussed upon request

For the full configurations 
list please contact us at info@polyn.ai

Integration Options

The NeuroVoice VAD can be integrated into the audio path from a microphone to a host  
or placed in parallel.

NASP VAD
Audio Bypass

Wake-up Signal

� Voice activated action�
� Voice user interface
� Voice activated action�
� Voice user interface

HOST


