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VOLTAIQ

Bringing batteries and
battery-powered
products to market
faster since 2012

The first and only battery-specific
analytics solution, Voltaiq is the
world’s most trusted platform for
developing, producing, and
optimizing batteries and battery-
powered products.

Voltaiqis trusted by over
100 organizations across
the battery lifecycle
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Market realities and
the traditional
approach




The market realities of space battery programs

Small teams, low-
volumes

Every cell and pack
matters

Mission-critical
applications

Failures are not
recoverable

Rising demands

Adopt new tech
while maintaining
rigorous standards
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The “gold standard”
development
methodology

e “Stage-gate” or “waterfall”
processes

e Developed around 3-5 year
product design cycles

e Generally intended to be
performed once per cycle
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perations and Maintenance
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Integration, .
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Sources: Wikipedia, AIAG.org,
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Does any of this sound familiar?

Problem 1: Problem 2:
You find battery issues too late Once you find a problem you don’t have
(and miss too many) time to fix it (miss launch window)

Battery issues jeopardize product launch timelines

Start ldentify
Test issue

® o

Fail to meet
launch deadline

)

Test &
Validation

Redesign Re-test
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And downstream production issues are extremely costly

Problem1: Problem 2:
You find battery issues too late You take too long
(and miss too many) to fix the ones you find

& e

PP N

- '

Cell production Cell end-of-line & Incoming quality Module Busbar Mounting & Functional Grading & Commissioning /
quality inspection inspection assembly welding cooling testing Inspection initial use
Integrator OEM Customer
cells transferred Cells assembled into Pack pass/fail
battery packs
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The approaches

needed to stay

competitive and
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To agile

Operation .
Shd Test Develop Test iterate

Maintenance

Concept of
Operations

Requirements of System

and Verification
Architecture and Validation

- Integration,
Detailed Test, and Design Feedback Design Feedback
Design Verification

Unfike linear waterfall processes, agile uses continual
test-and-feedback loops to refine designs

Implzmentation
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ML & Al are all the rage

Automation chains being marketed as Al
Months spent curating small data sets
Showcases of proof-of-concepts
Overfit models that don’t scale

Narrow Al for siloed applications like
image analysis

Examples where a simple regression
actually does a better job

The current state of battery Al

Machine
Learning

Artificial
Intellifence

+ Generative Al
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To enable agile product
development cycles that utilize
virtual development, ML & Al

You heed good data, and lots of it



The “Elephant in the Room"” challenge with Al:
You need super-clean and well-structured data AT SCALE, but...

Many formats Variable logging
frequencies
Many
sources
No standard / Many locations /
operating
conditions
Many Variable
engineering Lack of resolution

disciplines traceability
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Most companies still struggle just to get all the relevant data in
one system, in one format, accessible to all stakeholders

Loads of Typical . ?VeI-fdlt mgdheJ[Is,
battery Approach Data science, imited insights
cyclingdata ‘ Ad hoc, manual I ML CITId Al ‘ and defective
data cleaning and algorithms batteries
integration
Disparate
sources and -
formats
At{cgml_a:]t-g}j Ia%d Al agents, Enterprise
Unstructured structured data Al & ML ‘ Bat.tery
materials & scrubbing, “'90"“)“"5: Intelligence
dat TS data science
process datd ] extraction, APls
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Introducing Voltaiq Al

Natural lanqguage in, battery data science out

Voltaiq Al puts
advanced battery
analysis in
everyone'’s hands,
not just the coders.

In minutes instead
of hours or days.

VOLTAIQ
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T
o
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Voltaiq Al

Voltaiq Al, in alpha release with select customers

telp | ENLeland
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Find the local minima between 3.65 and 3.75V

Case study:R&D

Differential capacity analysis

Before:

Hunt-and-pecking through spreadsheets or
writing Python

With Voltaiq Al:

Asking questions, getting answers.

plot dg/dv vs potential for cycle 100

How much capacity was discharged between these two local minima for this cycle

the discharged capacity difference is:

- Q(V1) = 0.541195 Ah
. Q(V2) = 0.390823 Ah
+ AQ = Q(Va) — Q(Vi) = —0.150372 Ah

Deep electrochemical characterization in minutes, with plain English
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Case study: Cell qualification

Analyzing a cycling protocol study

Before:
Hand-wavy DOEs, “eyeballed” analysis and
intuition-based next steps.

With Voltaiq Al:
A virtual data scientist, offering statistics-
based conclusions and next steps.

Show an overview table of my cycling protocol study

DOE overview (protocol combinations and replicate counts)

e w1V e (i Y Pk

OV ) chaga C

which protocols show 80% capacity retention at cycle 500?

What protocols look best?

A) Charge and discharge rates are the strongest drivers in your data
Charge Ceate

» 0.5C charge: 4 32 pass (W45 6
« 1¢ charge y 1 evaluate 0 pass ire
Observation: A
Discharge Corate

+ 0.2C discharge 18718 pass (100%). medan retent

» 0.5C discharge: 11/22 pass (50%)

» 1C Gacharge: 3/7 pass (43%) medin

Observation: i your gos 113 0.2C discharge At

B) CV step: “No CV” looks better overall, but it's not the primary lever

o CV = No: 16720 pass (BO%). median retost
o CV = You: 16727 pass (59%), median re

Obaervation: "N

However, CV st

Bottom line (what the data says enables =B0% at cycle 500)

0L5C charge
. Lowey discharge rale is key 020 discharge is exiremely reliable: 0 5
3 N CV Biep comelates with etter gt b "
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Case study: Cell qualification, continued

Analyzing a cycling protocol study

Before:

Hand-wavy DOEs, “eyeballed”
analysis and intuition-based
next steps.

With Voltaiq Al:

A virtual data scientist,
offering statistics-based
conclusions and next steps.

Learn more from
past results, plan
your next set of
experiments

If | were to cycle 40 more cells with the objectives of both determining whether the CV step matters and also identifying the maximum

discharge rate that still meets 80% capacity retention at cycle 500, what protocols should | run and how many replicates?

Recommended 40-cell plan

Part A — Main study (32 cells): 2x2 factorial

15 whether 1C discharge car

): confirm baseline & detect "lab drift”
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Case study: Production issue root-cause analysis

Investigating low capacity at formation

VOLTAIG [ N Lednnd
Before: Il MANUFACTURING PROCESS SUMMARY
Weeks of manually pulling data
from different equipment and
systems, sifting through M o =
SpreadSheetS. 4 MANUFACTURING PROCESS SUMMARY

With Voltaiq Al:

All production process data is
already imported, cleaned,
structured, and ready for
automated correlation and
analysis at scale.
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Case study: Production issue root-cause analysis, continued

Investigating low capacity at formation

servg between this thickness and discharge capacily at cyc 7 GeEnerate ong or more

Before:

Weeks of manually pulling data
from different equipment and
systems, sifting through
spreadsheets.

With Voltaiq Al:

All production process data is
already imported, cleaned,
structured, and ready for
automated correlation and
analysis at scale.
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Case study: Production issue root-cause analysis, continued

Investigating low capacity at formation

Before:

Weeks of manually pulling data
from different equipment and
systems, sifting through
spreadsheets.

With Voltaiq Al:

All production process data is
already imported, cleaned,
structured, and ready for
automated correlation and
analysis at scale.

Accelerate root-cause
analysis to ramp
production faster and
maintain yield

Irerprelanon the i e

B) Strongest numeric correlations with thickness

T w 405897 (5¢

could result in the higher coating
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VOLTAIQ %

Enabling Battery Al
for the enterprise



Voltaiq Enables and
Accelerates Battery Al for the
Enterprise

Enterprise-
grade Battery
Al

=

/ Expert Al agents\
x

VOLTAIQ

Automated data
cleaning, feature
extraction, APIs

Battery Messy
data formats
Many

sources

Automated clean,
labeled, featurized data
unlocks the value of Al

You're going to want to try a lot
of models, to find one that you
understand and that works for
your application

Enterprise-scale data
automation infrastructure
enables rapid iteration, up front
and over time
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How it works:

Formation & Electrochemical Catch battery
cycling data insights defects faster l

Communicate and
resolve the issue

Battery
test lab or
production
Composition & | Link to cells for Diagnose root

line : >
: process metadata traceability cause promptly

Spreadsheet, LIMS,

MES, direct entry
into Voltaiq

© Voltaiq. 23



Voltaiq: the standard for enterprise-grade battery analytics

Built-in battery workflows and expertise
Now powered by Al

' .

y—v VOLTAIQ <—‘ ?
T Get up and running in under a month
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Work with the leader in battery intelligence to unlock the full
value of your data, today and tomorrow

The Voltaiq Effect . .
1. Get your new 2.Ensure high 3. Identifv aualit 4.Find root cause
battery tech to quality battery & ’ issues );ccllrlier y faster, maintain
market faster materials supply & optimize yield
Battery Lifecycle
& — AN
—— — s
@DD -
Product Cell System In-field
Development Manufacturing Manufacturing Operations
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VOLTAIQ

Tal Sholklapper

Thank you CEO & Co-Founder

tal@voltaig.com
+1-415-742-1055
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