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Robotics is HOT! Attracting Tomorrow S TDIK
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For Insights on Service Robotics Market
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Robotic Market Verticals Attracting Tomorrow 42 1 DIK

Industrial

Surveillance Service Companion
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Consumer Robotics Market Size

Consumer Robotic Shipments: 60 to 100 Million units: 12.3% CAGR
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Attracting Tomorrow @TDK

% Shipments by Type (2021)

2.20%
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m Personal/Social Robots
m Other Consumer Robotics Products

(Source: ABI Research)
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Technologies found in general robot applications Attracting Tomorrow 42 TDIK
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Today’s Robotic System Challenges Attracting Tomorrow &y T DIK
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TDK owns a vast majority of the technology ttracting Tomorrow &3 TDIK
that’s found in robotics!

10+ technologies provided by a single supplier!

Gyroscopes Accelerometers Pressure Sensors

Embedded Motor A.l. and
Controllers Machine Learning

Microphones

Time-of-Flight

Many More...
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Attracting Tomorrow @TDK

Introducing...
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The Ideal Robotic Platform Attracting Tomorrow & 1 LI

Comprehensive TDK solution showcase
* IMU (ICM-42688-P)

* Industrial IMU Module (lIM-46230)

+ Barometric Pressure (ICP-10111)

Digital I?S Microphone (ICS-43434 x4)
Temperature (B57861S0103A039)

Ultrasonic ToF Connector (CH101/201) — 9 ports
* Magnetometer (AK09918C)

Embedded Motor Controller (HVC4223F-D2)
Battery port (11.1V)

Microchip SAME70Q21B MCU, 2048 KB flash, 348 KB SRAM
* ARM® Cortex®-M7 running up to 300Mhz
» Atmel Embedded Debugger (EDBG) over USB3 and SWD

Compatible with multiple processor platforms

» Google Coral Dev Board (coming soon)
* Asus Tinker Board 2/2S

* Raspberry Pi
« Nvidia Jetson (coming soon) Coral
S

LAl

nvoia 19 () Motion Controller: HVC 4223F [ Industrial IMU: IM-46230 =) MCU: ARM Cortex M7

JETSON

Multiple interfaces: D Chirp CH101/201 Connectors D IMU: ICM-42688-P ) CAN Connector

» USB, auxiliary USB2, Header with 1.8, 3.3, and 5-volt power,
12 GPIO, serial connection, UART

(©) Microphones: ICS-43434 ) Pressure Sensor: ICP-10111 [ Magnetometer: AK09918C
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Flex cables
Chassis

3D printed housing
User guides

App notes

BLE Module

“OUT OF
THE BOX”

ROS 1/2 driver compatible
Windows/Android app

+ Data collection
MicroROS (coming soon)

Complete Solution: Not Just Another “Dev Board”

COMPLETE
SOLUTION

OPEN
SOURCE

Attracting Tomorrow @TDK

DATA
STREAMING

SOFTWARE
ALGORITHMS

Gyroscope
Accelerometer
Pressure

MEMS
Microphone

Magnetometer
Temperature

Embedded Motor
Controller

e Industrial IMU

Passives
ToF

Cliff detection

Floor type
detection

Obstacle detection

Voice audio
commands

Motor control APls
Sensor fusion
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Valuable At Every Phase!

Attracting Tomorrow @TDK

Software
Development

Algorithm
Concept Evaluation Development

Sensor Driver
+ Algo Lib

Functional SEnsor; User Algo
showcase SPECS +Algos Development

Prototyping

@ TDK RoboKit1:

Use the TDK RoboKit1 across all different phases
of robotic system development with special focus on

software development and hardware prototype phases.

Production }
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Software and Algorithms: Robot Vacuum Cleaner  AtractingTomorrow 3 TDIK

f“i Obstacle detection for any color object in any lighting
Regular 6-axis — TDK Robovac — Wy condition
sensor fusion Q ' *Best-in-class fusion Q '
and calibration "+ - VS. +Smart in-use calibration v -

for integration & fine-tuning

‘\,O) * Thorough technical support (0) ‘ﬁ Floor type and cliff detection using ultrasonic sensors

@ Robovac Algo using IMU data for heading computation

Room Layout Room Layout
Gyroscope
Accel t Quaternion
ccelerometer
MU Motor Control
Temperature Robovac Stop request
Robot state

0: Stationary + motor off = trigger the initial calibration
1: Stationary + motor on = trigger the dynamic calibration
3: Moving = terminate the calibration

© InvenSense Inc., A TDK Group Company * 2022
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Software and Algorithms: Additional Features Attracting Tomorrow &2 1 IK

ROS Drivers
ROS 1 (Python)
ROS 2 (Python)
ROS 2 (C++)

MicroROS

[ ol — 0.

N
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))) “HiToK... §£ ?

“Hi TDK” keyword spotting with noise filter as well as
noise cancellation

ROS1 and ROS2 drivers for all on-board sensors

BLE enabled Windows and Android apps for evaluation
and data collection of sensors & algorithms
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Two Product Offerin gs: Attracting Tomorrow S TDIK

Development Board Package (TDK_RoboKit1-DK) Full Robot Package (TDK_RobotKit1)

TDK RoboKit1 Development Kit Complete Development Board Package and.:

CH101 Ultrasonic Sensor (3x) 3D printed robot shell with sockets for ToF sensors
Ultrasonic Connector Cables (3x) Industrial IMU (1IM-46230)

Windows & Android App for data collection Chassis with metal plates, standoffs, wheels and motors
Open-source board design files, firmware, and ROS drivers On/off switch

ESP32 BLE module for Bluetooth connectivity

© InvenSense Inc., A TDK Group Company * 2022
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TDK_RoboKit1-DK: $199
TDK RoboKit Development Board
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TDK RoboKit
Development Board

Attracting Tomorrow @TDI(

Available via TDK Franchise Distributors Jan 2022:

v\ § MOUSER

Y ELECTRONICS

mearrmenc AUNGW /AAVNET

Reach Further™

www.cdiweb.com

ASymmetry A~
ELECTRONICS COMPONENT DISTRIBUTORS, INC.

A TTI Semiconductor Group Company
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TDK RObOKit1 - $299 Attracting Tomorrow @TDI(
TDK RoboKit Full Robot Reference Design

Available via TDK Franchise Distributors Jan 2022:
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/(| MOUSER

ELECTRONICS

3x CH101 Ultrasonic
Time-of-Flight sensor

ANNGOW  /AVNET

TDK RoboKit | 111 | Reach Further™
Development Board

ASymmetry D
ELECTRONICS COMPONENT DISTRIBUTORS, INC.

www.cdiweb.com

A TTI Semiconductor Group Company

1IM-42630 Industrial IMU Robotic Chassis 3D Printed Shell
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Additional information and resources Attracting Tomorrow & 1 LI

e
V42TDK InvenSense Q TDK Product Center  Login | Register

Solutions  Applications  Developers  Sustainability

&TDK

Visit:
) invensense.tdk.com/robokit

Hardware features:

Multiple ToF modules (connected via flex cable)

Industrial IMU module (connected via flex cable)
6 axes IMU
Digital 1*S Microphone

Pressure Sensor

Temperature Sensor
Embedded Motor Controller
AKM Magnetometer

Software features:

) Moation Controier: HVC 4223F () Industrial IMU: IM-46230 [ MCU: ARM Cortex M7 Range finder

Obstacle detection

B chirp CH101/201 Connectors (B IMU: ICM-42688-P ) CAN Connector

floor type detection
CIiff detection
Robovac/Heading
Motor control

) Microphones: ICS-43434 () Pressure Sensor: ICP-10111 [ Magnetometer: AK0S918C
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Questions?



