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1919 Transcontinental Motor Convoy
Lieutenant Colonel Dwight D. Eisenhower
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The route the convoy would take was mostly along the Lincoln Highway, the first

major transcontinental motor route. The more than 8o vehicles carried 24 officers
and 258 enlisted men, and they left D.C. at 1 p.m., on July 7, 1919.1t took the convoy
the rest of the day to reach Frederick, Maryland, where Eisenhower joined the group.

| In seven and a half hours, they had traveled 46 miles, a drive that today would take
just about an hour.  ith traffic?!




Washington D.C. — San Francisco
in 62 days




Data Analytics is central to
nearly all emerging technology applications today,

and in nearly all markets including:

Transportation
Agriculture and Education!
Healthcare
Energy
Environment

Manufacturing



... data which is substantially provided by

Sensors

that are in turn enabled by

micro-nano



Trillion Sensor Visions
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In ~ < § years:
~ 1 Yottabyte of data / year

(1 024) (avg ~ 4MB/s/person)

Ultimately (20357): Abundance?

(1047) BRONTOBYTE



In~ 15 years:

50-80% of worlds GDP
(i.e. ~> $60 — 90 Trillion)



In ~ < 20 years:

Abundance estimated: B
45 Trillion connected nodes

(most of which end in a sensor)



Sensor Market Impact
Human — Machine Interface
‘Printed’ Sensors / Electronics

Sensor Enabled Software Startups

Job / Skillset Impact



Sensor economy opening expanding

;-, % - The g iR eServices and opportunities for individuals,
N, 0 lagggy -~ industry
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The Trillion Sensor Economy is Coming. Are
You Ready?

“In many ways we : R s

says Bob Brumley, |
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electrification of mobility (and the earth)

autonomous

drones
V2V

emergency response
power management

higher efficiency motors

sensor enabled

sensor enab
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100s of startups for ‘smart mobility’

65 Global Startups Set to Share

Mobility Innovations at 2019
AutoMobili-D

LUMINAR TOPOSZNS

24



sensor based smart agriculture
@ UNDERSTORY

A

A AMERICAN ROBOTICS

The ground-truth data that our weather
stations gather is analyzed & processed to
create real-time datasets & actionable
information to grow your business.
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livestock tracking
and health
monitoring

food freshness,  paper based gas
food & water safety sensors replacing

WaterBot:
connected for safe

water

internet of water



seeds with built in sensors



AgriFood Tech Category Definitions

Ag Biotechnology Innovative Food

( itured meat, novel ingredients, plant-based
proteir

Agribusiness Marketplaces In-Store Retail & Restauran t Tech
= Commodities trading platforms, online input Shelf-stacking robots. 3D food printers, POS systems
L* procurement, equipment leasing 1

Bioenergy & Biomaterials Restaurant Marketplaces

N f 1 plattorms delivering f i from a wide

Farm Management Software, Sensing & loT eGrocery
Ag dat pturing d i n port soft ( s and marketplaces for sale & delivery o
essed ag products t NSUMEr

Farm Robotics, Mechanization & Equipment Home & Cooking Tech
. ' ' fact t kitchen appliances, nutrition techr )

Midstream Technologies Online Restaurants and Meal Kits
O

Novel Farming Systems Miscellaneous

Crunchbase, March 28. 2019



Economy

"Great" profits from smart agriculture
ing bao
kinh du
While many localities in the country still struggle with 50 million VND / ha fields, aty
the farm of the family of Mrs. Nguyen Thi Hue, Phuoc Thanh residential group,
Ward 7, Da Lat City (Lam Dong), each hectare Agricultural land here has yielded
up to 5 billion VND [ year.

y and product quality.
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Ex-Apple CEO John Sculley: Why Sensors Are the
Future of Health Care Tech

July 17,2019




Pills that tell your doctor when you've
taken them — and how much ex¢ Ingestion Sensor —Tiny, Sa
you're getting

.Jv(. = e x - e ke
Copper: 0.0077 mg 2 mg in Centrur
Magnesium: 0.0098 mg | 50 mg in Centn

|

Proteus' digital pills work by way of a tiny sensor roughly the size |

Only 2 materials detected within range of rep:
Drug Substances (2008)

b LI

Proteus' digital pills work by way of a tiny sensor rc ' IFC I eus Fig. 2 Photograph and schematic of the ingestible sensor and cross-section

a period. The sensor can either be stamped into a fues vr mrvrwwcw showing electric polential and current low (arrows) around the sensor,




Helius Home: Stable Patient

E Helius Home: Unstable Patient

Data for 90-Year Old with Mild Dementia
Reveals Unstable Activity and Medication Patterns
Son Follows Up Frequently to Make Sure His Dad is Doing Okay

Supine

Circadian Pattern Based on Posture Medication Taking Behavior

Fill Taking Behavior

Sitting

Standing

Supine
Patch not

worn Sitting
Standing

Patch not 8 *]
worn

Average Circadian Pattm (+-sd)

D Dose Taken

Patch not worn
excluded session from %

o
Tima of Day




The Healthcare Internet of Things (loT) Market Map

Clinical Efficiency Clinical-Grade Biometric Sensors Consumer / Home Monitoring
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)

Home slee P testin g ARES™ provides a comprehensive analysis

of sleep health from the comfort of home.

made easy



EXO IMAGING

Medical
Imaging For
Everyone

proliferate into numerous new applications ranging from tomography, endoscopy,

ultrasound patches, tissue ablation, precision surgery, targeted drug delivery and




The Human Machine Interface

The technology feeding development is:

Micro — Nano!

Success forms basis for mHealth



E-textles  Wearables Functional Fabrics

Flexible — Stretchable - Conformal

Advanced Functional Fabrics of America N Eﬁ F |_ E ,f@

A IMCc1o nextmput

HEXOSRIN

HEALTH SENSORS & Al




: \ NEURALINK

BRAIN-MACHINE INTERFACES

Neural signal ,
interpretation —)- Qutside world

' '

Feedback to the New sensory
brain information




NEURALINK







NEURALINK







MONOLITHIC THIN
FILM SUBSTRATE




NEURALINK




: \ NEURALINK

ON-CHIP SPIKE DETECTION

Implant

I » € -uvE ¥ 1mm <



NEURALINK

Now Recruiting

Robotics Mixed signal chip design Machining Software Security

Materials Optics Firmware FDA regulatory
Electrochemistry Neurosurgery Software Veterinary
Micro-fabrication Metallurgy Neuroscience Infrastructure

Histology Biochemistry Applied math Clinical research



the fitness tracker for HVAC systems

Self-serve

in-line inspection
for oil and gas.
Zero downtime.




Deteriorating Infrastructure
Smart Municipalities
Internet of Water

Disaster Resilience (Hitachi — 1.4T sensors)

Wellness sensing

eWallpaper — T sensors in B m?



2 FLOW LABS
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Industry loT — Industry 4.0

Extreme customization

Printed sensors / electronics

No more wafers? FPD based microfabrication



analytics / intellige

advanced robotics

additive manufact
shorter and shorter product cycles



=- THE INDUSTRIAL IOT (110T) STACK:
125+ STARTUPS BRINGING DIGITIZATION TO HEAVY INDUSTRY

SENSORS & CONNECTIVITY

CONNECTIVITY SENSORS & MONITORING M2ZM
SATELLITE

cubic
TEMPERED ©

ON DRONES 3D PRINTING INDUSTRIAL AR/VR
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" everyone Is a ‘maker'”

Extreme customization —
no product like any other






Printed electronics

Exponential technology on verge of disruption

AsahiKASE| W Xe XLl

DIMENSION




Dr. Robert Andosca, AEI

SUBSTRATE SIZE INCREASING FOR MANUFACTURING ECONOMICS

Substrate generations

jumbo

Gen10

Large area manufacturing
uses similar techniques as
IC processing
v'1X and stepper
photolithography
Spinless resist coating

Down to 1.2 um linewidths

DC and RF magnetron
sputtering and PECVD
deposition

High uniformity
RF plasma etch

High uniformity




Dr. Robert Andosca, AEI

ECONOMIES OF SCALE - FABRICATE MEMS USING LARGE AREA TECHNIQUES

A single Gen 2 substrate area equivalency —
v' 6.5 wafers @ 200 mm diameter

Asingle Gen 4 substrate area equivalency — '
v’ 22 wafers @ 200 mm diameter

Y
ﬂ Chips / substrate | Est. chip cost low volume "st. chip cost high volume
+ 200 pm scribe 6-masks, 90% vield 6-masks, 90% yield
2.0

1x1cm? 1406 $3.80 chiponly | $8.00 WLP{ $0.38 chip | $0.80 WLP ’

4.0 1x1cm? 4945 $1.46 chip only | $3.00 WLP \$0.15 chip | $0.30 WLP/



Dr. Robert Andosca, AE|

dpixg GEN 4.5 FPD FOUNDRY — NOW ONLY LARGE AREA MEMS FOUNDRY IN WORLD

World class cleanroom facility
— Location: Colorado Springs, CO, USA
— Building: 260,000 ft2

— Cleanroom: 65,000 ft2

— Substrate size: single G4.5 plate = (39) 6” wafers
— Single lot: (20) G4.5 plates = (780) 6” wafers

Volumes

— Prototyping

— Pilot production

— Mass production
Customer Benefits

— Provide customers a secure IP environment for
technology and product development

— Extensive design engineering expertise
. ] X-ray photo detector arrays X-ray photo detector arrays
Open for business 9 MEMS Apnl 2019 ! for medical imaging on for medical imaging on

Gen 4.5 glass Gen 4.5 flexible substrate




Robotics forecast to eliminate 50% of current US jobs
within next 10 years

Autonomous transportation will eliminate millions of jobs

40% of large companies disappear along with ~100M
jobs replaced with exponential tech companies

During the same time ~ 300M new jobs worldwide due
to loE, loT (~100M in U.S.)

... Massive Global Retraining required



Coding / Algorithm Development / Debugging

Materials (mechanics of matl’s, elect, thermal,
biomed, optical)

Estimation (order of magnitude)

Meaurement Science - Units / Tolerancing

SENSOrs Startups

Quality Management

Documentation




accelerated / more efficient learning

Online - ASU
Chronotype adapted

with in somnia. they're exhausted

Gamification — sensor enabled!

Learn by doing — AR — Immersion learning
- sensor enabled!




' fmagme ‘Design. Create

eptte_r world th,_' _ugh peace éhgineermg
3& & L AR %"

November 12 16 M@»




“positive, sustainable
engineering and innovation
based solutions to world problems’



News About Conferences Journal Resources Stay In Touch

ESJP14 and ESJP Critical Conversations

Fosted on June 23, etary

ESJP 14

seeks to better understand the progressive potential of engineering. Th




/\% PEACE INNOVATION LAB

STANFORD

ABOUT RESEARCH w PRESS RECENT POSTS CONTACT US THE HAGUE

RECENT POSTS

What is Peace Engineering?

by Admin

o MARK NELSON
Peace in Our Lifetime? iy e e e
STANFORD UNIVERSITY

Culture is the Ne

al Entrepreneurship Inside of




DREXEL UNIVERSITY
ﬁ College of
Engineering

ACADEMICS ADMISSIONS STUDENT EXPERIENCE RESEARCH AND DESIGN NEWS AND EVENTS

PEACE ENGINEERING

MS IN PEACE ENGINEERING = RESEARCH = URBAN TECHNICAL EXTENSION | PEACETECH LAB = APPLY NOW

Home » Academics » Areas of Study & Programs » Peace Engineering

Peace Engineering is the nation's first program dedicated to preventing and reducing violent conflict through education and research that integrates
innovative technologies, approaches, and policies with the studies and practices of peacebuilders. This new program was created in collaboration with

PeaceTech Lab, an NGO headquartered in Washington, D.C.

MS in Peace Engineering

NEW IN FALL 2018

The 48 credit MS Degree in Peace Engineering is open to students from STEM backgrounds and combines case-based courses with experiential learning

internships and research development efforts that are driven by the needs of the peacebuilding community.




WEEF 2019




 Peace Engineering

November 15, 2020 - November 20, 2020
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microfabricated components and nano materials
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www.mancef.org

MANCE About MANCEF v Conferences v Resources v  Vlog Series  ContactUs 'w jo

Emerging Tech Commercialization

Conferences




