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Scaling Cell Production Quickly,
Safely, and Reliably

With In-Line Ultrasound and ML-Based Inspection
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3 yr production ramp is too slow
to meet growing EV demand



EV recalls due to batteries
totaling >S3B in 2020 — 2021



Standard Inspection Methods

e Quick tests are valuable, but insensitive to critical internal defects
e 2D/3D tests are powerful, but too slow and cost prohibitive

e Limited ability to detect issues during production

Ultrasound Inspection

e Fast, non-destructive inspection of any cell type
e 2-dimensional, spatially resolved data

e Powerful insights during production



EchoStat® | Powerful inspection & analytics




EchoStat® | Powerful inspection & analytics

1) Transm it sound 2) Waves travel 3) Receive resulting signals 4) Analyze data to
waves into cell through the cell deliver insights

liminal



Gigafactory-integrated EchoStat deployments in 2023

Flow of cells OK cells flow to next process

Suspect

NG cells
rejected

EchoStat ARRAY

High-speed inspection,
screen for internal anomalies, EchoStat RASTER
cm-scale fixed resolution
High-resolution inspection,
confirm and diagnose anomalies,
mme-scale variable resolution



3 challenges addressed by EchoStat

Escapes lead to safety risk & poor performing Uncover anomalies and minimize escapes
cells in the market with Anomaly Detection

Undetected electrolyte saturation issues, or Address the blindspot of fill and soak QC with
long time to detection Electrolyte Saturation Analysis
Unpredictable cell performance, uncaptured Predict cell performance for all cells with

value Cycle Life Prediction, enable grading



EchoStat enables accurate prediction of cell life expectancy

Without EchoStat With EchoStat

Cells

Unpredictable performance



Actual Capacity Retention

Predict cell performance with >90% accuracy using ARRAY
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EchoStat Prediction

Case study technical data on 100Ah+ prismatic cells from a leading cell manufacturer




Accurately detect cells with separator anomalies using RASTER

Case study technical data on large format prismatic cells from a leading cell manufacturer



At-Line EchoStat ARRAY

Fully automated measurement in 6-.seconds per cell.

In-line ARRAY coming 2024
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liminal

The future of battery insights starts
here

Come visit us at 6-G44



