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AIS240A MEMS Microphone with Feature Extraction

General description

The AIS240A “SpectroMic” is a smart analog MEMS
microphone with included microphone interface and
feature extraction. It is a multi-chip module that
integrates the two ICs AIS210A “Sparrow” and
AIS2001 “Monarch”.

The AIS210A “Sparrow” is a MEMS microphone with
analog signal output, acoustic activity detection and
adjustable signal gain. An interrupt line can notify or
wake up a host controller whenever the acoustic
activity exceeds a selectable threshold.

The AIS2001 “Monarch” is a smart analog MEMS
microphone interface with included feature extraction.
The proprietary charge domain feature extraction
engine eliminates the need for data conversion and
complex power-hungry DSP while generating the
appropriate form of spectrogram for neural network
word and sound classification input. This results in
superior ultra-low power performance with no
compromise in accuracy.

The analog front-end amplifier interfaces directly to
single-ended analog MEMS microphones with
minimum additional components. This allows for a
significant power benefit compared to digital
microphones.

The AIS2001 development environment supports
standard flows such as TensorFlow lite. The trained
and quantized parameters can be stored directly in
the on-chip SRAM. This provides ultimate flexibility for
ultra-low power standalone applications.
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Features

e Acoustic activity detection with adjustable
threshold level and frequency characteristic

e Single package with acoustic port on bottom

e Wide gain adjustment range with internal
programmable resistors, and/or external
resistors

e Ultra-low current consumption:
o 19 pA always-on
o <300 pA during spectral processing

e Single 1.8V supply supports common analog
MEMS microphone ranges.

e Supports 32 configurable frequency bins in
Feature Extraction image.

o 32 KB SRAM for coefficient storage

e SPI interface (load coefficients, transmit
features to Microcontroller)

e 2 Interrupts to wake microcontroller: VAD and
spectral data ready

e Small footprint in a 32 pin 5x5 QFN package
(5.4 mm x 5.4 mm).

Applications

e Wake-word recognition
e Acoustic Anomaly / Event Detection
o Event Based classifier templates

Package lllustration
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1 Overview

1.1 Purpose

This document describes the multi-chip module AIS240A “SpectroMic”, which is a smart analog
MEMS microphone with included microphone interface and feature extraction. It integrates the two
ICs AIS210A “Sparrow” and AlS2001 “Monarch”.

1.2 System Concept
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Figure 1: System concept with Spectromic

2 Absolute Maximum Ratings

Please check the individual data sheet for more details.

3 Characteristics

Please check the individual data sheet for more details.

4 Digital Functions

For more information on the SPI Interface and Register Map of AIS210A and AlS2001, please check
the individual data sheet for more details.
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5 Package Information

5.1 Package lllustration

Figure 2: AIS240A package top (left) and bottom (right) view

5.2 Package Outline

Each of the 14 rectangular pads is 0.70 mm long and 0.50 mm wide. The microphone opening hole
has a diameter 0f 0.35 mm the surrounding GND pad has an inner diameter of 0.85 mm and an outer
diameter of 1.4 mm.
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Figure 3: AIS240A package dimensions in mm
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5.3 Pad List

Table 1: Pad List

Pin No. Pins Function
1 VDD 1.8V Supply
E 2 AVDD 1.2V Regulator for Analog
3 DVDD 1.2V Regulator for Digital
4 GND Ground
5 AP Audio positive channel
6 AN Audio negative channel
@4 7 APF Audio positive filtered channel
8 NCS _SP | SPI: Low active Chip select for Sparrow
[9] 9 NCS_MO | SPI: Low active Chip select not for Monarch
10 SI SPI: Slave In
11 SO SPI: Slave Out
12 SCLK SPI: Clock
Figure 4: Package (top view) 13 IRQ Sparrow IRQ output
14 GPIOO Monarch IRQ output
15 GPIO5 Monarch External Clock input

6 Typical Application Circuit
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Figure 5: SpectroMic application circuit

Also see the block diagram on title page and for more details check the individual data sheet.
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7 List of Abbreviations

Table 2: List of Abbreviations

Name Description
GND Ground
GPIO General Purpose Input-Output
MEMS Micro-Electromechanical Systems
PSD Power Spectral Density
SPI Serial Peripheral Interface
VAD Voice Activity Detection

8 Revision History

Table 3: Revision History
Revision Date Description

Author

1.0 2025-05-27 Document release
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11 Important Notice and Disclaimer

AlStorm provides technical and reliability data, design resources, application advice, web tools, safety
information, and other resources in their original state, with all faults. AlStorm explicitly disclaims all
warranties, both express and implied, including but not limited to warranties of merchantability, fithess
for a particular purpose, and non-infringement of third-party intellectual property rights.

These resources are intended for skilled developers who are designing applications using AlStorm
products. It is your sole responsibility to:

1. Select the appropriate AlStorm products for your application.

2. Design, validate, and test your application.

3. Ensure that your application complies with applicable standards and meets all safety, security,
regulatory, and other requirements.

Please note that these resources are subject to change without notice. AlStorm grants you permission
to use these resources solely for the development of an application that utilizes AlStorm products as
described in the resource. Reproduction and display of these resources for any other purposes are
strictly prohibited. No license is granted for any other AlStorm intellectual property right or any third-
party intellectual property right. AlStorm disclaims any responsibility, and you agree to indemnify
AlStorm and its representatives fully, for any claims, damages, costs, losses, and liabilities arising
from your use of these resources.

AlStorm’s products are provided under AlStorm's Terms of Sale or other applicable terms, available
on aistorm.ai or provided in conjunction with the respective AlStorm products. The provision of these
resources by AlStorm does not modify or expand AlStorm's applicable warranties or warranty
disclaimers for AlStorm products.

AlStorm explicitly rejects any additional or different terms proposed by you.
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