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What is the Internet of things _

A thing that does something
and/or measures something
— smart

It is connected to and
accessed through the Infernet
— connected

It produces data that is stored
and can be used
- big data




Many applications, many industries

» Applications
N ®e]alife]
» Data

» Information

» |Industries
» Consumer
» Aufomotive
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» Industrial Intfernet

» Medical

» Aerospace
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» Any device can benefit from sensors, controls, RF connection
» Ergonomics moves to software and web/app interface design

» Artists problem

Accelerometer

Controls &

Warning . - WiFi
Light : = :




Any |oT Device has to Worry About

» System integration
» Electromechanical sensor design and integration

trol/actuation desi d test.
» Conftrol/actuation design and tes ‘ AnfETE
» Board and chip packaging =
» Thermal/shock/vibration ﬁnljlk Embedded Software
» Interference/leakage
» Good signal Q1D Pon ey
» True mechatronics. True multiphysics.

O Structural & Thermal



Test costs are way up

» loT increases complexity and number of tests required

» Simulation is the proven way to evaluate and optimize all
of these design issues upfront
» The more complex the system, the largest the benefit of simulation

» Manufacturing

» Smaller, cheaper can be achieved with simulation




Customer Expectations are High

» Smart devices must work, connect without difficulty, and deliver accurate
data

» Inferface must be simple and intuitive

» Online reviews and blogs will kill a product if there are field related
difficultfies

» New loT products must work as expected “out of the box”




The Answer: Simulation

Upfront virtual testing of every aspect of your product
Early in the process
Drive the design

Turn test intfo verification
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Optimize performance, reliability, and
user experience




SO you need simulation. How?¢ =

» Tools

» People

» Process




Tools

L

» Don't get parochial- every portion of the system can be analyzed
» Tools have come a long way in the last 5-10 years

» Structural, fluids, Thermal, High Frequency EMAG, low frequency EMAG,
electrical conduction, optics, acoustics

» System: controls, kinematics, thermal, fluid, and reduced order models to
feed it

» Software testing




People

Experts are critical, especially for detailed component simulation.
Others play an important role

Design the simulation.

Do the simulation.

Coordinate the simulation
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Invest in tfraining




Process

Answer design questions
Build simulation into your development process.

Simulation should drive the design
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Replace test with simulation
» Test becomes verification

» Standardize and improve.

New product development cycle and key functional areas for a typical
embedded product

ASystem

Medical, Automotive, Industrial, Semiconductor




Smart Haommer
Measure usage
Warn user before injury

Track productivity

Accelerometer

Warning
Light

Controls &
WiFi

-

» loT Aspects

>
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On Hammer
Accelerometer
Warning Light

Data Acquisition
Battery

WiFi Connection

Cloud based Database

Cloud based Interface




Examples:
"SmartHammerxXL™

» Questions - Answers

» Whatis the optimal MEMS sensor
designe

» Multiphysics simulation of MEMS device

» Where is the best place to put the
Accelerometer and what does the
signal look like?

» Shock analysis

» Will my bonding hold the three devices
on the hammer?2

» Shock analysis for loads, static on the
bond

» Will the electronics module overheat in
the sun¢

» Thermal simulation with radiation and
convection

Will the user’'s hand block the WiFi
signale

» HF Electromagnetic
Does the embedded code have bugse

» Software simulator coupled to
multiphysics model

How far away can the device be from
the WiFi hot spot?

» HF Electromagnetic
Does the software predict injury?
» Controls Simulation

» Data simulation, using shock simulation
data

Will site safety managers understand
software?

» Software prototyping tools




Examples:
Automoblles

» Massive numbers of sensors
already there

» Connectivity to internet being
added

» Huge use of simulation already




» Sensors and active devices inside the body
» Connected to cloud for doctor, data,

patient

WIRELESS IMPLANTABLE MEDICAL DEVICES

Deep Brain e : o5
Neurostimulators

& Cochlear Implants

Gastric
Stimulators

/4
& » % Insulin Pumps
Foot Drop A3 * v

Implants

—1 Cardiac Defibrillators/
~J/ Pacemakers

» Challenges

» Multiplication of body hosted wireless devices
from various vendors

» Interference between devices and body

» Acceptable body absorption rate

» Solutions

» Modeling device / body interactions

» Investigating interference with life-critical
devices

» Studying extreme scenarios
Impact
» Facilitate approval of new devices
» Protect population against excessive exposure

» Favor the safe multiplication of body hosted
devices




Key Points -

(2

2. Proper use of simulation
can reduce development

1. loT Requires true
iInfegrated Multiphysics

simulation for
components and the
system

. loT Simulation requires
coordination across

mechanical, electrical,

electromagnetic, and
software

time, improve
performance, and
minimize testing

4. Simulation must be fully

iIntfegrated info your
product development
process 1o be effective



Next Steps

» Review your loT Strategy
» Manufacturing, Product, Interface
» Review the product development process and identify:
» Where is simulatfion currently used
» Where is testing used
» Where have there been problems with past products
Consult with your simulation tool providers
|[dentify experts to lead the way

Tools — People — Process
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Avoid “Buzz Word" Hype

» Everyone wants to be the loT Leader, mostly they just label what they have as |oT tools.



Resources

PADT: www.PADTINC.com 480.813.4884
www.ansys.com/iot
ANSYS Video: https://youtu.be/er2eC24P379g

Find successes and failures, study
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» Nest
Fitbit
Nigle
6 Sense Live

Apple Watch
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Google Glasses


http://www.padtinc.com/
http://www.ansys.com/iot
https://youtu.be/er2eC24P37g

