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Serving our customers through

three business groups
il s

Safety & _ ' Transportation & Electronics
Transforming how work Solving tough customer challenges Bringing 3M to the hearts and
gets done to advance a connected world minds of consumers

© 3M 2026. All Rights Reserved.
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3M is a Technology Integration & Innovation Company

Ab En

Innovations built upon 3M’s

Abrasives

Fundamental Technology Strengths Management
Ad that enable differentiation and sustainable value A F
Adhesives Acoustic Flexible

Management Electronics
Ce Ms | An Is Ct Fs
T Analytical InéerfFa::e&
na ([ ]
Ceramics 5;1'3;;‘5‘“ Science 5::11"&?::2 TQE:'!'II'II"I‘;‘D&Q? E;;urﬁm
L ]

Cm | Nt Ps Cv | Ro | As Pr Di Lm
Circul N - Pol iti C t i i %
Materials | technotogy | Science | Mandfacturing (A el Sl Bskmiy | Display G

Components Management

Co Rm Pc Ds | Se | Cp | Sd == Mf

Precision

Advanced Release Coating & Web Data Science & Converting & Sustainable Energy Mechanical
Compaosites Materials Processing Analytics Sensors Packaging Design Components Fasteners
. Particle &
Electronic Performance Specialty Dispersion Electronic Software Inspection & Accelerated Engineered Thermal
Materials Materials Materials Processing Systems Solutions Measurement Woeathering Graphics Management

Materials Processes Digital Capabilities Applications



Technology Platforms

Abrasives
Adhesives

Ceramics

Electronics, Software

Films
Microreplication

Nanotechnology

Non-wovens

Precision Coating

Vapor Processing

Automotive
Commercial Solutions
Communications
Consumer

Design & Construction
Electronics

Energy
Manufacturing
Mining, Oil & Gas
Safety

Transportation
Climate Tech

Making uncommon connections and innovating — that is what we do!

© 3M 2026. All Rights Reserved.



3M operates an integrated innovation model

Creation and application of technology to product development

The Application of
Science & Engineering ...

The Application of
Technology ...

TECHNOLOGY
DEVELOPMENT

PRODUCT
DEVELOPMENT

Market Trends
& Customer
Insights

Corporate | Basic Science
Research | & Engineering Platf
Lab (CRL) | Capabilities atforms

BG& Diiv Product
Labs Platforms

Commercialization through different go-to-market models: Consumer + Industrial + OEM Spec-in



CRL Integrates Analytical, Materials, Process, and Systems

Corporate Research Analytical
Laboratory (CRAL)

Materials

Intellectual
Characterization

Property 5 7
Substantiation QF"—':'XEI

Growth through fundamental scientific
understanding & data analytics

Weathering

Imaging & Analytical
Research Center Surface Analysis Analytics
Corporate Research Materials BioSciences Optical / 5G p— Specialty Films, fibers,
Laboratory (CRML) — - ‘ﬁg‘ Materials coatings
Creating new materials that provide a NI S
sustainable competitive advantage Adhesives & 2 - Ceramics o2 q.{é“wu/\ ] ’
Release Materials &Glasses Ul T3,
. Nonwovens,
Corporate Research Process Materials & Momb T
Laboratory (CRPL) Radiation Processing Ultrasonics

Building new, differentiated process and
manufacturing platforms

==

Digital Manufacturing, - - Precision Coating

Specialty Films,

. . Brepe L 3T 8 Web Processin Microreplication &
Analytics & Processing 9 Polymer Processing
Corporate Research Systems Software Technology, i & ii = =
. . : . Advanced = Materials
N
Laboratory (CRSL) M;cglrle ;efarnlng, Ine .21 Integrated Systems :..{ }-_{ e Informatics
- - ata Science ) I 7 IR
Building integrated systems and digital . OnePlace B I
platforms to enable new products Modeling & éﬁﬁ) Data AMX /Extreme
Simulation f Systems Mechanics

© 3M 2026. All Rights Reserved.




Corporate Research Process Laboratory

ONECRL

Precision
Coating & Web
Processing

Specialty Films,
Microreplication &
Polymer Processing

SFMPP

Materials &
Radiation

Processing
MRP

Nonwovens,
Separations &
Ultrasonics
NWSU

Digital Manufacturing

Analytics &
Processing

Technologies

Coating
Drying
Printing & Patterning
Optical Metamaterials
Process Mechanics

Embedded Modeling

© 3M 2026. All Rights Reserved.

Technologies

Hot Melt Coating
Reactive Extrusion
Blown Film
Oriented Film
Extrusion Replication

Continuous, Cast & Cure

Technologies

Chemical Processing
Radiation Processing

Plasma & Surface
Modification

Thin Films

Ceramics & Particle
Processing

Technologies

Melt Blown
Spunbond
Fiber Processing

Separations Technologies
Modeling & Informatics

Ultrasonics

Technologies

High Resolution Additive
Manufacturing

Rapid Prototyping
Injection Molding

Measurement & Process
Analytics

Robotics & Automation

Process Informatics

Technologies

Euro Express Line

Hotmelt, Film, Multilayer &
Co-Extrusion

Liquid Coating

PSA Process Tech
Reactive Extrusion

Hotmelt Compounding

Injection Molding



3M™ Ultra Barrier Solar Film 3M™ Charge-Collection
Solar Tape 3011

Applications

3M Charge-Collection Solar Tape 3011 and 30118
are designed for use as a charge collector or

bus within a thin-film solar module. 3M Charge-
Collection Tape 3011B is designed for applications
that FE!]L.IiF& the bus on the front side of the

. . module. The adhesive was formulated to undergo
Typical Properties the vacuum lamination process typically used in

” the manufacture of solar modules.
Properties Test Method Typical Values® Comment
Water Va por s @s0° [ ]
Tt | Moo | sorotymiy | ascromoia 3M™ Adhesive Transfer

Features Typical Flexible PV Module Construction
* Good optical transmission I
from 400 - 1400 nm I a pe 966

* Very low moisture vapor
transmission rate 3M™ Ultra Barrier

* Excellent UV stability Solar Fllon - >

* Flexdble ‘ " The 3M™ Adhesive Transfer Tapes with 3M™ High

Key Highlights ‘ = CIm—— ’ Temperature Acrylic Adhesive 100 are designed for

e UL Certified Component L = Adhesive ' 1 temperature exposure to 450°F (232°C) for short
(E316895) |

; periods of time and/or solvent resistance. They have
: exceptional shear values even at elevated

’ temperatures. They also offer low “outgassing”
properties, which is an important consideration for
the aerospace, automotive and electronic industries.

o WWVTR: < 6 x 105 g/m*/day
@ 50°C, 100% RH

® Transmission > 90%
(Awvg 400 nm - 1400 nm)

e Low Shrinkage: 0.15%
# Partial Discharge 1,000V
* Low CTE

Encapsulant
Solar Cell

Backsheet R.

Edge Seal

© 3M 2026. All Rights Reserved. 3M 9



Cover Films for Satellite Solar Cell Arrays

——
——

Advantages: Performance Requirements:
» FEasy to use and scale via R2R processing e Low earth orbit durable
* Domestic supply « AMO
» Additional functionality can be incorporated - AO
* Moisture barrier * e-/p+ radiation
« High angle of incidence light-capture » High visible transparency
* Adhesives « Stable -100C to +120C

* Low outgassing

© 3M 2026. All Rights Reserved. M 10



Cover films: Proton and Gamma Radiation

Courtesy of Aerospace Corporation / Pilar Espinet Gonzalez Gamma radiation exposure

Triple-junction solar cell Silicon solar cell
1.05

-
o
on

Pre-radiation
#/7| Post 5 Mrads|

Pre-radiation
#//| Post 5 Mrads|

Proton radiation exposure
Type 1:

99.1% retention of BOL silicon solar
cell Jsc after 5 years ISS equivalent
proton radiation exposure

—_
o
o
L
—_
o
o

o
©
o
o
©
o

o

0w

o
L

o
o
o
o
o
o

Jsc with shielding X / Jsc with space coverglass

Jsc with shielding X / Jsc with space coverglass

A iy

0.80 0.80

Ty'pe Type Space Tylpe Tylpe Space
1 2 glass 1 2 glass

Calculated Jsc from transmission spectra of film/glass, AMO spectrum, and EQE of solar cells

© 3M 2026. All Rights Reserved. 3M 1



Cover Film: Atomic Oxygen Durability

1E21 atoms/cm2 exposure

Material Mass retention (%) | Mass loss per atom (mg/atom) | Erosionyield (cm3/atom)
3M Solar cell film 99.94% 1.9E-23

Kapton for reference

FEP for reference 2.0E-25

<0.1% mass loss after 1TE21 atoms/cm? atomic oxygen exposure

Data from Type 2 film, but representative of Type 1 performance

© 3M 2026. All Rights Reserved. 3M 12



Cover Films: Vacuum AMO Durability

3M Vacuum AMO Exposure (no VUV component)

% of BOL 1J Jsc % of BOL Space Glass 1) Jsc
After actual |Projected to 22000 After actual (Projected to 22000
Sample type exposure ESH Vac AMO BOL exposure ESH Vac AMO
Type 1 (1600 ESH AMO) 99.1% 86.9% | 95.6% 94.7% 83.1%
Type 2 (2200 ESH AMO0) 99.3% 92.4% | 96.2% 95.5% 88.9%

% of Space Glass BOL Jsc vs. Vacuum AMO exposure

o 100%
£
o 98%
[72)
Ly
G %% — 0 T
8 L —
© 94%
Q
(9]
- 92%
O
[aa)
% 90%
o0 0 500 1000 1500 2000 2500 3000 3500 4000
ESH AMO
Type1 —Type?2

© 3M 2026. All Rights Reserved. M 13



Cover Films: Vacuum AMO Durability

3M Vacuum AMO Exposure (no VUV component) Aerospace Corp Vacuum AMO Exposure
(2000 ESH exposure)
9% of BOL 1J Jsc % of BOL Space Glass 1) Jsc % of BOL 1J Jsc % of BOL Space Glass 1) Jsc
After actual |Projected to 22000 After actual (Projected to 22000 2000 ESH Projected to 22000 2000ESH ~|Projected to 22000
ample type exposure ESH Vac AMO BOL exposure ESH Vac AMO Sample Type VacAMO |ESH Vac AMO BOL Vac AMO - ESH Vac AMO "
Type 1 (1600 ESHAMO) 99.1% 86.9% | 95.6% 94.7% g3y [ypel 96.9% 87.6% 97.9% 96.7% 85.7%
Type 2 (2200 ESH AMO) 99.3% 92.4%| 96.2% 95.5% gs.on| |Type2 98.4% 82.9% 96.5% 95.0% 80.1%
% of Space Glass BOL Jsc vs. Vacuum AMO exposure
o 100%
(%2}
- 98%
(%2}
L
¢ 96% — T
8 e —
® 94%
Q
w
- 92%
@)
oM
5 90%
o0 0 500 1000 1500 2000 2500 3000 3500 4000
ESH AMO
Type1 —Type?2
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Cover Films: Vacuum AMO Durability

3M Vacuum AMO Exposure (no VUV component)

Aerospace Corp Vacuum AMO Exposure

(2000 ESH exposure)

9% of BOL 1JJsc % of BOL Space Glass 1J Jsc % of BOL 1J Jsc % of BOL Space Glass U Jsc
e wal | projectedto 22000 At wal |Proiected to 22000 2000 ESH |Projected to 22000 2000 ESH |Projected to 22000
eractua rojectedto eractua rojected to
Sample type exposure ESH Vac AMO BOL exposure ESH Vac AMO Sample Type Vac AMO |ESH Vac AMO BOL Vac AMO " ESH Vac AMO "
Type 1 (1600 ESH AMO) 99.1% 86.9%| 95.6% 94.7% 83.1%| ypel 98.9% 87.6% 97.9% 96.7% 85.7%
Type 2 (2200 ESH AMO) 99.3% 92.4%| 96.2% 95.5% 88.9%| (Type2 98.4% 82.9% 96.5% 95.0% 80.1%
% of Space Glass BOL Jsc vs. Vacuum AMO exposure
100%
O .
R Type 1 projected at EOL (22,000 ESH):
98% .
& « 87-88% Jsc retention
O 9% — ——— » 83-86% Jsc retention normalized to BOL Space Glass
Q) 1 L]
3 o Type 2 projected at EOL (22,000 ESH):
@ o 83-92% Jsc retention
- % . .
O » 80-89% Jsc retention normalized to BOL Space Glass
% 90%
o 0 500 1000 1500 2000 2500 3000 3500 4000 o« e
o ESH AMO Longer exposures needed for more accurate EOL predictions
Type1 —Type?2
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Cover Films: Outgassing Performance

Courtesy of Aerospace Corporation / Abraham N. Buditama & Pilar Espinet Gonzalez

Polymer Total mass loss (%) | Collected volatile condensable materials (%)
Substrate Type (Target <1%) (Target <0.1%)

Type 1 0.275 +/- 0.004% 0.002 +/- 0.007%
Type 2 0.998 +/- 0.284% 0.035 +/- 0.013%
Type 1:

e Passes TML
e Passes CVCM

Type 2:
* On the edge of passing TML
* Passes CVCM

© 3M 2026. All Rights Reserved. M 16



Cover Films: MISSE-21 Images

Zenith Ram

Dec 2025

Dec 2025 [

Feb 2026 Feb 2026

No obvious degradation (yellowing or hazing) after 2 months ISS exposure

© 3M 2026. All Rights Reserved. 3M 17



Cover Films: Additional Functionalities

Moisture Barrier Increased Light Capture at High Angles of Incidence

Goniometer Current Ratio
Light Capture vs. Standard

.0
-‘(—‘; 3
o
= 2.5
o
S 2
O
2 1.5
(o]
c
o
. . 3
Typical Properties N 0.5
: o
o
Water Vapor Mocon, Aquatran < B =105 g/m*/day @50°C100%RH Z—9O -60 -30 O 30 00 90

Transmission Rate

Angle of Incidence

Solar cell film can be combined with adhesives (PSA, hot melt, etc.)

© 3M 2026. All Rights Reserved. M 18



Cover Films: Summary

3M cover films provide durable, scalable performance for LEO solar cells

 LEO-durable:
Vacuum AMO Triple-junction solar cell Silicon solar cell

1.05

-
o
tn

Pra-radiation
#// Post 5 Mrads)

Pre-radiation
#//| Post 5 Mrads|

AO
e-/p+

-
o
o
i
-
o
o

* Low-outgassing
« Retains ~90% Jsc after 22,000 ESH Vac AMO (projected)

* Films can incorporate additional functionalities:

o
©
o
o
©
o

o

0w

o
L

Moisture barrier

High angle of incidence light-capture

=
o
o

o
oo
a

Integration with PSAs or encapsulants

Jsc with shielding X / Jsc with space coverglass

Jsc with shielding X / Jsc with space coverglass

M

0.80 : 0.80 . - f
e Type Space

2 glass

pe Tylpe Spéce
o  glass

—
a X<
—
a X<
O
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