Nsireae T NEUROTILE

Smart! Al FOR IOT

Unique combination of sensors, microcontroller, FPGA and
a NeuroMem® neuromorphic chip in a miniature module
perfect for wearable and low-power |loT applications.

The multiplicity of onboard sensors including
accelerometer, gyroscope, pressure, and audio allows you
to create plenty of imaginative projects for wearable, home
and building automation and 10T smart things.

Single or multiple sensor signals can be collected and
matched with models stored in the NeuroMem neurons.
The NeuroMem network is trainable on-the-go or off-line.

Decision can be taken immediately without any requirement for connectivity and cloud-based
software. Bluetooth Low-Energy (BLE) transmission can be triggered when an event of interest is
detected. Storage of the data on the SD card can become selective too.

NeuroTile can be programmed using the Arduino IDE or the ST development tools for the STM32.
Support external Li-lon battery to power portable and wearable for rapid prototyping.

Main board __ —

e NeuroMem digital neural network (1152 ITAGR: Debug

neurons)) I

e STM32L476 microcontroller

e Lattice FPGA X03 EPGA

e 14 GPIO lines (SPI, 12C and digital lines) X03

e  MicroSD card

e Micro USB : :

e  Battery-charging circuitry NMS00 X271 Micro

e Upto 800mAh Li-lon battery | | . 82 | |
SensorTile

e  Bluetooth Low Energy

e  6-axis accelerometer + gyroscope

e  6-axis accelerometer + magnetometer

e  Pressure sensor

e  Microphone
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1.1 Hardware Overview ’V"F

CogniSight Sensor is an evaluation module for the NeuroMem technology applied to video and image recognition.
The board features a CM1K chip with 1024 neurons, a high quality Aptina monochrome video sensor, a
reconfigurable Actel Field Programmable Gate Array (FPGA), 8 MB of SDRAM, 4 MB of Flash memory, one high-speed
USB2 port, two RS485 ports, 2 opto relays, and one opto-isolated input line.

The CM1K chip can learn and
recoghize pixel data coming
directly from the Micron sensor or
previously manipulated in the
FPGA to produce a feature vector.
In the former case, the feature
vector is automatically extracted
by the CM1K chip from a region of
interest defined by the user. The
FPGA can also consolidate and
format the response of the neural
network for transmission to the
outside world. The SRAM is
partially used to store the memory
frame but can also hold user data.

Aptina MT9V022 video sensor
Monochrome or color, Progressive scan
752x480 pixels at 60 frames per second

Global shutter, Automatic exposure control (AEC),

Automatic gain correction (AGC)
External trigger input
12C sensor control

Lens (default)
60 degrees horizontal field of view angle
M7 (7 mm thread)

Adjustable to 10 mm horizontal Field of view (8 mm

distance) to infinity

Cypress USB chip

The Cypress Semiconductor Cypress CY7C68013A_8

USB Microcontroller chip supports
bandwidth offered by the USB 2.0.

Aptina CMOS

sensor Optorelays

8 Mbytes
SDRAM

Optocoupled trigger
Actel IGLOO FPGA input
for custom logic

J6: Comm header

4 Megabytes SPI Flash J7-PS and VO headsr

NeuroMem CM1K Cy7C68014
1024 neurons HiSpeed USB
6-36 Volts
FPGAJTAG header "~ DC/DC converter
< . High Speed USB connector
CM1K chip
1024 silicon neurons working in parallel with

automatic model generator

Classify vectors of up to 256 bytes, Up to 16382
categories

Radial Basis Function (Restricted Coulomb Energy) or
K-Nearest neighbor classifier

FPGA hosting recognition and decision logic
Actel IGLOO FPGA 600 (600,000 gates)

Flash memory
Atmel Flash Memory 2048 pages of 264 bytes. SPI
access.

SDRAM
Micron MT48LC8M16A2. Synchronous 8 MB DRAM: 2
Meg x16 x 4 banks

the high
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CogniSight Sensor Hardware



	本地磁碟
	file:///C|/Users/Ling/Documents/DS_NeuroTile.pdf
	AI FOR IOT


	1.1 Hardware Overview
	2 USB driver installation
	2.1 Windows
	2.2 Troubleshooting

	3 RTL programming
	3.1 CogniSight Sensor Address mapping
	3.2 CogniSight module
	3.2.1 The feature extraction
	3.2.2
	3.2.3 Programming examples
	3.2.4 Considerations about the processing speed

	3.3 CM1K Module
	3.3.1 Registers
	3.3.2 Programming examples

	3.4 Board module
	3.5 Sensor I2C Master module
	3.6 Flash module
	3.7 Choice of two recognition engines
	3.8 Timing on CogniSight Sensor
	3.8.1 Single and Fixed Region Monitoring
	3.8.2 Searching for objects  in a region

	3.9 Interfacing the CogniSight Sensor to I/Os
	3.9.1 I/O lines accessible on the DB9 connector of the industrial enclosure
	3.9.2 I/O lines accessible on the board


	4 The Communication protocol
	5 Connectivity and I/Os
	5.1 Power supply
	5.2 USB Port
	5.3 RS485 serial ports
	5.4 I2C lines
	5.7 I/O Connectors
	5.8 JTAG connector

	5.5 Opto-isolated relay outputs
	5.6 Trigger Input
	6 Appendix A: Lens selection
	6.1 Cleaning the lens

	7 Appendix B: Erratum
	7.1 Noisy feature vector if image width is not modulo 16


