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| Intelligent Systems Engineering

Established in 2017

Four undergraduate divisions

® Nanotechnology >$40M

©® Biomedical Engineering

in research funding

©® Computer Engineering since 2017

©® Cyber Physical Systems 2 O 1
30 b

ABET accredited as of 2022 Current Alumni since 2017

Faculty
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] Agenda

Part 1 — The Landscape

- Radiation-Hardened Microelectronics - Resiliency in the face of threats
« The Challenging Path to Trusted Rad-Hard Microelectronics

Part 2 — The Strategy

* Private/Academic/Government partnership for Rad-Hard enablement

- Workforce Ecosystem - It's more than a catch-phrase

Part 3 — A Sampling of Ongoing Research Activities at IU-CREATE
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DoD

: . Ensure timely access to measurably secure and
Microelectronics affordable ME technology
Vision n

Motivate programs and their primes to modernize
and exploit the most capable ME

0

Vision Statement: TI11

Guaranteed, long-term Access
to Measurably Secure
Microelectronics

Leverage tools, policies and enforcement to reduce
or eliminate costly sustainment issues

Centralize knowledge in a DoD "front door”
organization to augment decentralized execution

enabling Overmatch
Performance

Increase ME discovery and innovation, and
accelerate transition into DoD systems

and increasing Military
Operational Availability and

Warfighter Combat Readiness Contribute to and influence interagency and

national efforts to grow ME capabilities to meet
national security needs

This requires a complete

solution to be 5% Cultivate a right-sized workforce with the right
successful..... pERYA skills at the right place and the right time -

DISTRIBUTION STATEMENT A. Approved for Public Release Adopted from M. Kay, OUSD, NSWC Crane



] Mission-Critical Mlcroelectronlcs

Where failure is not an option:
— Mil-Aero/Comm Space
— Nuclear Power
— Weapons
— Medical
— Automotive/Industrial
— High-consequence IT

Harsh environment radiation
resiliency is foundational to
this ecosystem

Source: L. Massengill, Rel-Micro
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| Feature Size Development (Intel)

Fisatiire sige ﬂ'lu!lﬁ-ﬁl‘ﬂﬁl‘l.‘! A1 250’ (1 O “m)
[Intel, 1970 - 2014)

| Launch of
Hubble Space
Telescope 3 (500 ME]

i

g L 4125 (10mm)

Feature Size (nm)

Release of P4 [ GHa NASA

first CubeSat / Core (2.GHI) Releases

Specifications CubeSat
F”'st Cowe [1 GHL AVE) LaunCh
CubeSat Initiatives
LaunCh Cowd (4G8E, ANKT)

1
1970 1980 1990 2000 2010 2020

Source: Intel
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| Moore than Device Miniaturization

Nanowire Nanosheet IBM/Samsung/GF 5-nm

FinFET

i .5 ,"\' o=
Better electrostatics allows reducing L while controlling SCE
*SCE: Short-Channel Effects

Source: |. Esqueda, JPL Workshop, 2019
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. atthe Cutting Edge

anufacturing Facilities are Diminishin

SilTerra
X-FAB

Dongbu HiTek

ADI ADI
Atmel Atmel
Rohm Rohm
Sanyo Sanyo
Mitsubishi Mitsubishi
ON ON
Hitachi Hitachi
Cypress Cypress | Cypress
SkyWater SkyWater = SkyWater
Sany Sany Sony
Infineon Infineon | Infineon
Sharp Sharp Sharp
Freescale Freescale | Freescale
Renesas (NEC) Renesas | Renesas Renesas Renesas
Toshiba Toshiba | Toshiba Toshiba Toshiba
Fujitsu Fujitsu Fujitsu Fujitsu Fujitsu
Tl m T T m
Panasonic Panasonic | P; i P: i P: Panasonic
STMicroelectronics ST™M ST™ §T™M STM STM
HLMC HLMC HLMC HLMC HLMC
IBM IBM IBM IBM IBM IBM IBM
umc umc umMc umc umc umc umMmc
SMIC SMIC SMIC SMIC SMIC SMIC SMIC
AMD AMD AMD GlobalFoundries GF GF GF GF
Samsung Samsung | Samsung Samsung Samsung Samsung Samsung Samsung Samsung Samsung Samsung
TSMC TSMC TSMC TSMC TSMC TSMC TSMC TSMC TSMC TSMC TSMC
Intel Intel Intel Intel Intel Intel Intel Intel Intel Intel Intel
180 nm 130 nm | 90 nm 65 nm 45 nm/40 nm | 32 nm/28 nm | 22 nm/20 nm 16 nm/14nm | 10nm 7 nm 5nm

Source: https://en.wikichip.org/wiki/technology_node
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| Manufacturing Capabilities Are Stacking Up

2D 2.5D 3D >

<> ¥

On-shore capability

Limited SHIP SHIP DARPA NGMM
NSTC + NAPMP NSTC + NAPMP ERI 2.0
ME Commons

| Silicon process I | Multiple processes |

Source: DARPA
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| Radiation Effects Engineering

Radiation Environments

External Space
Transport Dose / Flux

Component Response

Total lonizing Dose
Displacement Damage
Single Event Effects
Prompt Dose Effects

Sub/System Reliability / Availability

Worst-Case Analysis
Probabilistic Analysis

INDIANA UNIVERSITY

Radiation

Environment Models

Radiation
Transport Models

N

Component
Response

N\

Accelerator-Based

Experiments

| Predict error rate | l l System Response |
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] Radiation Hardening 101 °

Multiple approaches may be employed (independently or in Depleted
combination) to protect electronic systems
. . ) SO
* Radiation Hardened by Process (RHBP) y =

Ultra-thin

» Specific materials/layers/wafers (e.g. SOI), processing techniques Fo-sol  Bured

+ Examples: UTBB/SOI, dielectric engineering

» Most appropriate for TID, SEL

« Usually requires a dedicated rad-hard foundry fabrication line ($$$) O] epsepan <

+ Only viable business model: U.S. government support = o o :i“;

 Radiation Hardened by Design (RHBD) =2 2 E A

« ASIC chip layout or circuit modifications for charge isolation and/or F K e % [l JL2 ™
information redundancy (spatial & temporal partitioning) _7 .I. ﬂ', 1 JJ‘

* Examples: DICE cell, guard gate, interleaved layout 1 1

* Most appropriate for SEU and SET

* Requires rad-hard IP + fabless ASIC flow + pure-play foundry ($3$) e T T
* DoD and ‘old’ space interest and support B R il ; "
 Radiation Hardened by Architecture (RHBA) Mgagdee g pav g didy e fddd )

Source: L. Massengill, Rel-Micro
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| Challenges for Radiation Hardening
The Big Picture

«  State-of-the-art chip systems contain billions
of transistors, integrated analog and digital,
3D IC stacks, and multiple voltage domains

«  Critical charge can be just a few fC

Lo icI NOR IC from Apollo

(=1961)

Challenges for RHBD

« Integration of process, layout, topology, and 1
system-levelapproaches

» Architecture-level SE simulation and high- =R
level RHBD approaches

» SEE forlow-power circuits

» Developmentand analysis of RHBD libraries

* Integrated modeling, simulation and
experimental analysis methodologiesfor

1M sensors
/
——— 1Mb RRAM

s 2\ CNT-FETs

“interwoven compute + memory + sensing”

D- nsor/machinel nin

advanced technology ICs IC from Stanford (2017)
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| Good for Job Security, Challenging for
Assurance

03

Disruption Variation

Scas:
g Q3a:
5 Do,,. (Geometry, Doping) Bias,
_ﬂ. . Width)
3 5
?: 10 /1 E
I E I

150 nm 150 nm 130 nm 90nm 65nm 45nm 32nm FDSOI F|nFET UTBBNanowwe

Rad 14 nm 14nm
Hard CMOS Technology

Palkuti 2014

Hughes 2015  Riffaud
2020
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] Agenda

Part 1 — The Landscape

- Radiation-Hardened Microelectronics - Resiliency in the face of threats
« The Challenging Path to Trusted Rad-Hard Microelectronics

Part 2 — The Strategy

* Private/Academic/Government partnership for Rad-Hard enablement

- Workforce Ecosystem - It's more than a catch-phrase

Part 3 — A Sampling of Ongoing Research Activities at IU-CREATE
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] Technology is Evolving Rapidly, So Must
Education and Workforce

Process Vs

By 2030 ...

300,000

Shortage of engineers

90,000

Shortage of skilled workers

Source: https:/Mww.mckinsey.com/industries/semiconductors/our-insights/how-
semiconductor-makers-can-turn-a-talent-challenge-into-a-competitive-advantage

INDIANA UNIVERSITY

L

L

é

Multiple participants
with well-defined roles
Designed for an end
customer

Participants may have
different interests

but work towards
shared goal
Repeatable,
predictable, and
measurable outputs
Regular paths to
uniform outputs

Center for REliable And Trusted Electronics@

Multiple participants with
diverseroles

Naturally evolves to meet
diverse needs of all
participants

Participants may have
different interests and
sometimes even
competing interests
Evolving outcomes and
adaptation to changing
circumstances

Diverse paths to variable
outcomes, even for similar
participants

Source: deloitte.com/insights
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| Funding Diversity

Current grants & contracts:
« SCALE OUSD/T&AM

- [EDC

- CFDRC (MDA P2 STTR)
« SkyWater

- DTRA IRM (PSU)

« SCALEWFD

« NASA

* Nimbis Services (MDA)

- CFDRC (DTRA P1 SBIR)
« CFDRC (NASA P2 SBIR)

g} ,-_colleliable

Technology transfer

Applied Research and
Technology
maturation

Basic research/discovery
$3.5M in Expected FY24 Research Expenditures

INDIANA UNIVERSITY

Center for REliable And Trusted Electronics@
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| IU’s iInvestments in microelectronics include:

Faculty 100 hiring initiative, investing $23.5 million over the next five years to recruit 25 new faculty
members in microelectronics, nanotechnology, artificial inteligence, machine learning and
cybersecurity. IU will focus on hiring faculty with Department of Defense experience, as well as
the creativity and entrepreneurial ability to develop dual-purpose technologies and capabilities.

Investing $53.5 million in laboratories and other facilities, equipment and faculty start-up costs to
support key research areas with defense applications; increase research partnerships; expand federal
grants and contracts; and create additional opportunities for IU and Crane personnel to collaborate.

Announcing today a $10 million investment to launch the new Center for Reliable and Trusted
Electronics, which will lead research activities focused on the modeling and simulation of radiation
effects and the design of radiation-hardened technologies. The center, to be known as |U CREATE,
will build on an existing initiative at the 1U Luddy School of Informatics, Computing and Engineering
supported by a $5 million grant from NSWC Crane and an additional $1 million from the Indiana
Economic Development Corp. that is focused on building and testing microelectronics in extreme
environments.

Implementing new degree programs to train students in microelectronics and nanofabrication and
investing in nanofabrication facilities to support IU programs and the IU-NSWC Crane partnership.
The total developmental, renovation and equipment, and operational commitment will be $13.5 million.

Committing $1 million for each of the next five years to support innovative faculty research in key
technology areas such as biotechnology and synthetic biology.

INDIANA UNIVERSITY
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https://news.iu.edu/live/news/28032-iu-bloomington-launches-faculty-100-hiring
https://news.iu.edu/live/news/31784-luddy-school-partnership-with-nswc-crane-iedc-to
https://news.iu.edu/live/news/28195-new-iu-degree-programs-in-nanotechnology

| Early Construction — IU/RMS/Crane Team

Curricular development,
industry/academiaco-
instruction, lab sharing

IU-CREATE @
Bloomington

__Cooperative
"~ Network
Points

Internships, DoD
workforce development

WestGate

Reliable
O

INDIANA UNIVERSITY
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] IU Center for REliable And Trusted Electronics

Community of Policy & Practice

Working group of academic, DIB, and government experts
o Track barriers, opportunities, and policy priorities for entry
into semiconductor manufacturing and
microelectronics design
o Assess technology and workforce readiness
o Provide export regulation expertise to
drive reform

Collaboration

&
Coordination

Workforce Development

Provide a ready workforce for RH design and
test through interactive academic-industry-
government partnership and cooperative
network for teaching/training, R&D, and
development of policy guidelines

o Mentorship programs
o Internship placements
o Certifications

INDIANA UNIVERSITY
Center for REliable And Trusted Electronics

Research & Development

 Extreme environment & dual use technologies

* Adjacent commercial markets, e.g., automotive

«  Critical infrastructure

o Diverse funding and integrated research and
technology maturation

o Leading-edge computational and experimental
capabilities

o Sharedresources, e.g., Westgate, DIB

Trust & Assurance

* Technology readiness
* Mission-driven solutions
» Verification and validation

Transfer

Basic research ’ Technology maturation

DISTRIBUTION STATEMENT A. Approved for Public Release
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| R&D Thrust Areas

Cross-Center Collaboration
Education/Curriculum

Workforce Development

Short-Term Growth
Long-Term Growth

INDIANA UNIVERSITY

Center for REliable And Trusted Electronics@
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SCALE

| Innovation in RH Education and WED &2

’ Applied Abilities | Workforce Placement, Tech. Transfer

J Industry Collaboration | Internships, Training, Export Control

\ Guided Research | R&D/Applied Skills

Knowledge | Curriculum and Certification Units

Early Exposure | Practical Skills Modules

INDIANA UNIVERSITY

Center for REliable And Trusted Electronics

(1) STEM:

* Pre-collegiate and community college programs
« Certificates and learning modules

* Apprenticeships

(2) Undergraduate Coursework:

* New courses on Extreme Engineering, Creative Design, Semiconductor
Devices, Intro to Radiation Effects, and Systems Engineering

(3) Graduate Coursework:

« Courses in radiation effects (Radiation Effects and Reliability, Embedded
Systems for Space Applications)

« Opportunities for specialty electives

(4) University-Sponsored Projects:

« Experiential learning credited coursework
* UG/GA research

« Sponsored capstone design

+ Community engagement

(5) Networking Outreach:

* Wide community-based network and technology ecosystem
« Industry involvement, training and workshops

* Mentorship programs

« Career and networking fairs

DISTRIBUTION STATEMENT A. Approved for Public Release



SCALE

SCalable Asymmetric Lifecycle Engagement

Experiential Learning ===

¢ ENGR-E 399/599: Microelectronics Radiation
Effects and Reliability

o ENGR-E 490: Capstone Summer Research
Experience for

Undergraduates
e ~20 undergraduate/graduate student Image captured
by MOC-2 at
researchers per year approximately

30.5km.

w UG Curriculum

Solar eclipse totality
Community captured by MOC-2 at
approximately 10.5 km.

Engagement
‘s Image captured
. . by MOC-2 at
E -~ approximately
33.8 km following
e ,_qom-li,.hf:x Industry 5" the balloon burst.
& Placement

SPAaCEX %9

Center for REliable And Trusted Electronics
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SCALE

SCalable Asymmetric Lifecycle Engagement

| Experiential Learning

| rersote

¢ ENGR-E 399/599: Microelectronics Radiation
Effects and Reliability B
o ENGR-E 490: Capstone Summer Research ﬁ
Experience for

/" Radar Refiector %

N

Undergraduates
e ~20 undergraduate/graduate student Image captured
by MOC-2 at
researchers per year approximately
30.5km.

b/ UG Curriculum -,

0
1NN

1 Solar eclipse totality
Community i captured by MOC-2 at
Engagement vi approximately 10.5 km.

! Image captured
. . by MOC-2 at
. Rad : approximately

33.8 km following

IUB-Sat will launch in April 2024 during the Total
Solar Eclipse in Indiana

INDIANA UNIVERSITY

Center for REliable And Trusted Electronics
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SCALE

SCalable Asymmetric Lifecycle Engagement

| Industry-Relevant Capstone Experience

RADFX

LBNL Emulator to be used in collaboration with
Radiation Effects Testing Vanderbilt LabRaTTS

B

- . g
Engineering electronics for high emission environments demands a unique analysis of the e @ — i | e Srmting | mn e
component. Creating the desired atmosphere within the comfortable confines of earth’s magnetic ““"‘"“". = I T | S .
field can come with prohibitive costs and extensive regulatory concerns. Our service streambines the e g R ! | i ,.- _‘] - I-'—'— =
test request process for multiple facilities and is dedicated to the optimization of particle accelerator Vo SN SN [ . oo _“ r‘nm}n% .
ree GRE  GEURE ! . e !
schedules. Once your account has been approved, you can search the ion and energy combinations we IRES SN we =Cmr o U
offered at each of our participating facilities. When your customized request is completed, you will e s i
receive scheduling updates while our facllity managers and administrators adapt to the demands of _ P ——re— fr e |
urgent requests and routine maintenance. @ M o s i e [i5557] .
w—eli W g T e G| . . é, i ! ! .
se—§ .
== Test Statun !! !/ ] .
. g, o 1 ren) ren) gy H b
ISEEU Heavy-lon Scheduler Currently Being s il 1
R . b 'l-' . 1-‘1 Atl:i 'VL-'. 'l“ ) 'l<‘l ™
Delivered to MDA for use in DeCPTR o —— $
s e SRS e
wey Ul g e e e — fit
® original data
e Gold Standard
o 20 40 60 80 100

# €3 $Q= B
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SCALE

SCalable Asymmetric Lifecycle Engagement

| Industry-Relevant Capstone Experience

RADFX

LBNL Emulator to be used in collaboration with
Radiation Effects Testing Vanderbilt LabRaTTS

- kot
Tabbe Matten Camgre  Bow 3 S
Engineering electronics for high emission environments demands a unique analysis of the P \x) P e oz sk "‘
component. Creating the desired atmosphere within the comfortable confines of earth’s magnetic “"“'“'“. . J eSSy | o ‘
field can come with prohibitive costs and extensive regulatory concerns. Our service streambines the e ~——srooe | = v ‘-9— =
test request process for multiple facilities and ts dedicated to the optimization of particle accelerator v S S e~ [ . ,___*‘ b -
wo QRN G - B -
schedules. Once your account has been approved, you can search the ion and energy combinations | L«
offered at each of our participating facilities. When your customized request is completed, you will PN s 1
receive scheduling updates while our facllity managers and administrators adapt to the demands of _ @ Ve s i e [0
urgent requests and routine malntenance. L I ==y | .
wneli W@ v e T j= D | H ! ! .
Teat Status . .
ot P R

Cnnt Py

ISEEU Heavy-lon Scheduler Currently Being
Delivered to MDA for us

wss
Gund Py

ISEEU-Smart Schedule -
aid in test plan development o

® original data
Gold Standard

o 20 40 60 B8O 100

# €3 $Q= B
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] Agenda

Part 1 — The Landscape

- Radiation-Hardened Microelectronics - Resiliency in the face of threats
« The Challenging Path to Trusted Rad-Hard Microelectronics

Part 2 — The Strategy

* Private/Academic/Government partnership for Rad-Hard enablement

- Workforce Ecosystem - It's more than a catch-phrase

Part 3 — A Sampling of Ongoing Research Activities at IU-CREATE
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| End-to-End: IC Design, Fab, and Test

Verification
Macro Design

! Development Cycle for Technology Characterization
Sequential Logic and BIST Design | and Circuit Test Vehic

e 1 g T

w D}}}JD‘L

Custom Board Fabrication

Design

S

Test Circuit
Design and
Simulation

Testing

Advanced
Radiation

Model
Development
and Verification

—— - )

7J|u4u

HH Circuit Test Vehicle
2]

Development and
Fabrication

v

Verification, Testing &
Characterization

[}

RH Solutions

INDIANA UNIVERSITY
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] Example Project (Nisswa): =g SKywater

On-Chip Characterization of RTS Noise

«  Framework for large-scale random-
telegraph signal (RTS)
characterization of SkyWater SOOLN

« Thefocusis on improving spatio-
temporal statistics

. DOE1-C3:
— 90nm bulk CMOS
—  built-in-self-test (BIST) architecture o
for on-chip measurement of RTS of a
large transistor array (~2x104
transistors — 256x96)

INDIANA UNIVERSITY
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| DOE1-C3 On-Chip RTS Test Setup =g SKJWater

Test PCB

Host
Computer/
Data Storage

Keithley 2400 A
SMU (10 pA
accuracy)

. 24,576 unit cells accessed via
row and column scan chains
controlled by an external MCU

«  Unit cells comprised of all
transistor variations DOE-1 Column Select (CS) Scan_|<

Keysight EXR104

availablein technology at 8 r . _%‘u?‘igmme{ i
WI/L ratios per type and deep n- s [ _—l—l—l—l_ —
well option g —
) || v
< 2l | ] Ll RTS Measurement
Precision Current E / : | 7 D—’
. References K9] - .
: $ - T 0 0 A AR
2 s e e v
[ iz | & ]
Seesesass L = Keithley 2634
Keithley 2634 ey
Se'\l/tlue()io o CE’Z? VIV IV V) (¥ accuracy)
accuracy) i> —_,

INDIANA UNIVERSITY
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| DOE1-C3 On-Chip RTS Test Setup ?SKUWO@(

Final Test Board for RTS Measurement (P2.0)

~

DOE-1 Chiplet 3 Packagedin 100 LCC
on Custom Daughter Card

Chips labeled DOE1-3-N
Prototype Test Board for RTS

Measurement (P1.0)

INDIANA UNIVERSITY
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| DOE1-C3 On-Chip RTS Test Setup q.-swwoter

Pre-process/Initial Scan ]—» S

nnnnn

Data Processing

Statistical Analysis ] S ™ MM

) ) )
%
i
4
E!
|
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| DOE1-C3 On-Chip RTS Measurementzge S<YWOter

; 9

«  The device under test (DUT) within o 2 IS

each Unit Cellis biased as a source - |

follower using an on-chip current l L

i |
source (Ips) and an externally applied VA |[ J \ »
gate bias (Vo) | ouT
AV

« AVgis measured via an on-chip RS() ——»>

amplifier, thus allowing for extraction

of AV g

Ree 1o (¥ Vgs = Ve-Vour

« RTS manifests as discrete shiftsin
VGS

«  Capture (tc) and emission (tg) time H’ ' 'H H H "' m m
constants, and other statistical = ’ ‘ I' ” u

parameters are measured

INDIANA UNIVERSITY
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01 0N T
10

1.07
~ 1.069
P

| Example of
2 Level RTS

-DEVICE TYPE OBFUSCATED;

1.067
0 8
Time (s)
. Histogram (V__)
1/f Signature
10 e , 3000 — %=,
- - |
B L ”?T‘I’l é‘gooo- AV =1288 Vv
N 10 ‘ %
(]
20 ” £ 1000}
10-15 0 e L LELELE i, “H | IS
40 107! 10° 10' 102 10° 1.067 1.0675 1.068 1.0685 1.069 1.0695 1.07
frequency (Hz) Vgs (V)
Histogram (112) Histogram (721)
60 " 10 r : i
> >
2 2
80 : =65.6 5
g Teeems g
w w

50 100 150 200 p i 5
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| Next ... Radiation Testing

Y The Problem
- Capacity at Heavy lon Facilities -

«  The customer required
assessment of radiation
wulnerabilities

Acronyms
Lawrence Berkeley National Laboratory

. The DIB needs workforce Texas A&M University (TAMU)
Michigan State University (MSU)
! P ing Cy ﬂ
(NSCL)
° Bi kh: Nati | Labs (BNL) or
The problem ... el W ‘: ” "
SU

Strategic Radiation Hardened (NSRL)
Electronics Council (SRHEC) M -
Single Event Effects (SEE) Testing | N T Capability _
Analysis of Alternatives (AoA) ‘Ye:r'f;g:::my iy s
identified in FY21 a 5,000 hour per g 0 - 2000 hours Pecbat
ear shortage of SEE beam-time S G Yearly Capacit
Y ’ Tty 2500 - 1000 heurs
— Since that study, US nuclear e

modernization Is further .\
increasing test demand at heavy TAMU o
ion facilities — these facilities Capability

i i + Piece-Part
also support increasing Al
commercial consumption + 4,000 hours

. e ]

» Limited number of heavy ion test facilities, with limited capacity, and highly competitive
user base

- Growing demand for time requires improved test efficiency of this resource .
Source: Ahlbin, MDA
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| On-Site Workforce Training

4 ' " J

1U graduate student Jaekon (Jay) Kim stands in front of his experiment at the Lawrence Berkeley National
Laboratories 88" Cyclotron Facility in September 2023. IU announced Oct. 10, 2023, it will invest $111
million over the next several years in the microelectronics industry. Photo by Courtesy Photo / The Indiana
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| Demonstration of Radiation Tolerance
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| FY23 Metrics R

Invention Disclosures 2
Research/Faculty Awards 1
Funded Collaborations: | | S Wiefle )
* Reliable Microsystems, LLC (L. Massengill and J. Kauppila) _
- NSWC Crane (M. Gadlage and K. Perry) Invited Talks 3
«  Vanderbilt University, Basic research in radiation effects Conference Proceedings 4
mechanisms (M. Alles) _
- Vanderbilt University, POLSIR Spacecraft (R. Bennartz) Conference Presentations 6
*  Purdue University, SCALE WFD (P. Bermel) Collaborations 11
«  Arizona State University, Radiation, RTN and cryogenic o
measurement (H. Barnaby) Journal Publications 4
*  CFD Research Corporation, TRL maturation (of DTRA-IIRM
findings) through DTRA SBIR Phase | and Graduate Researchers !
MDA STTR Phase Il (K. Linga) Undergraduate 10
« Johns Hopkins Applied Physics Laboratory, Van Allen Probes and Researchers

System Fault Modeling (J. Likar)
*  NASA GSFC, Data and Subject Matter Expertise on NASA Capstone Students 10

SpaceCube and System Modeling (M. Campola) Internships 7 +18
«  University of Cadiz/European Space Agency, CubeSat Reliability

Modeling (I. Mateos) WFD Impact 35

INDIANA UNIVERSITY

Center for REliable And Trusted Electronics@

DISTRIBUTION STATEMENT A. Approved for Public Release




| Contact Information

Indiana University Bloomington

Center for Reliable And Trusted Electronics (CREATE)
Multidisciplinary Engineering and Sciences Hall (MESH)
2401 N. Milo B. SampsonLane

Bloomington,IN 47408

Inputs Outputs

Best in Class, Nation Leading

‘ Workforce
‘ R&D

‘ IP Creation and Retention
INDIANA UNIVERSITY w Tech Transition
CREATE Tech Augment &

Transition

Daniel Loveless
dlovele@iu.edu Students
812-856-0703 Funding Cost Share

DoD
Commercial
Internal

Strategic Data Analysi
. Commercial Needs
DoD needs

Product Oriented
Culture for ROI
Maximization
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