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disruptive power management
to eliminate batteries
in trillions of ultra-low-power edge loT systems
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Context: power management & energy harvesting

Energy manager

Any energy source  Energy harvester Sensor device

Energy storage

WCA Oct 2020 - confidential el trameto



Solution: disruptive power management
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What is tinyML? — Pete Warden, Google

S LK SAMSUNG
What is TinyML? Google B Micosot
B Microso

Running machine learning at less than one milliwatt
M Qualcomwn
- Enables battery or energy-harvesting devices G r Q

- Power constraints mean we can’t be connected most of the time
- Scales to trillions of cheap, independent sensors OREILLY
- Requires code that can run with just kilobytes of memory TlnyM L

Machine Learning with TensorFlow Lite on
Arduino and Ultra-Low-Power Microcontrollers
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Market opportunity driven by industrial l1oT

INDUSTRIAL SENSOR MARKET Global Market Insights’

2019 2021 2022 2023 2024 2025
>$20BN CAGR (2020-26): >7% ~$30 BN
@ CAGR (2020-26) CAGR (2020-26)

9% | 3‘ 5% 9.2% NA - -:"}-;’-“;' f’-'_ 3
// \v\\. / \ / >5°/° ‘::‘::f; . ‘.\.".
= S~ S ! gl APAC market:
Force sensor Oil & Gas Manufacturing >8%
segment segment sector

:@: Ultra-low-power microcontroller market ” _
Soryi % S13 billion by 2024, at CAGR of 24% R e s

Solid state battery market $1.4 billion by Eggket
2025, growing at CAGR of 49%

Research

WCA Oct 2020 - confidential

dtrameto



Market: industrial loT
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Products: portfolio of devices

any [O gt e ﬁﬂ — Effective harvesting
“self-sustaining” e.g. tinyML
harvester
Z Autonomous
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Industry-leading cold start
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Ecosystem thoughts opportunities
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Ready for talks with collaborators & partners

@ “‘Wl“ “g Energy harvesting
@ Sensors

Ultra low power pPC
Energy storage
< Wireless communications
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Directed development — Link program

 Trameto planning to build EVK systems for each of US | Eur | Japan

* Into key markets of Asset tracking | Machine monitoring | Transport

* Early access to breakthrough tech & grow energy harvesting awareness
* Partners drive specification of EVK, e.g. support for SSB

* Early push into tinyML market space

* Partners receive phased deliveries on commercial terms

huw.davies@tarmeto.com
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Technical challenge: Any OR many OR multi difficult

100mA

Wide range of
electrical characteristics

Thermoelectric

Electrodynamic

Photoelectric

Piezoelectric
1uA

20mV

20V
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Technical challenge

100mA

maximises
effective
operating

o area
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