
The eVTOL Show

October 2023

Transforming Electric Mobility

Ionel Stefan
CTO, Amprius Technologies, Inc.
1180 Page Ave., Fremont, CA



COMPANY DEVELOPMENT 

A history of innovation and achievements

Founded in 2008
Fully Operational

in 2010 

kWh Scale
Manufacturing

Customer Orders
& Commercial

Sales

GWh Scale Project 
Development 

Initiated

Silicon Anode
Design Finalized

2016

2008

2014

2018

2021

2022

IPO



COMPANY DEVELOPMENT 

Scale Up Roadmap

Brighton, CO Factory 
On-Line

>100 MWh

500+ MWh in 
Brighton, CO

2025

2024

2026

• Lease Signed in 
Brighton, CO

• Expansion of 
Fremont, CA

2023

• 2 MWh in Fremont, CA

• Construction Build-Out 
in Brighton, CO



MANUFACTURING PROCESS

Amprius uses standard commercial manufacturing processes

SILICON ANODE

STANDARD BATTERY CATHODE

STANDARD BATTERY ASSEMBLY

STANDARD BATTERY 
MANUFACTURING LINE

SILICON ANODE 
MANUFACTURING LINE

• Cathode and Assembly Processes are Unchanged
• The Only Change is to the Anode Manufacturing Line

Mixing CalendaringCoating

Slitting Stacking Formation



n < 1; 372 mAh/g storage capacity

AMPRIUS REPLACES GRAPHITE ANODE WITH SILICON

100% Silicon anode

State of the art: intercalation active materials (graphite and metal oxides), liquid electrolytes and 
porous polymer separators

(www.electrochem.org)

Silicon Anode

Si Si n < 3.75; 3569 mAh/g storage capacity

Si Si



Why Silicon? 100% Silicon Anode(1) Has ~10x Capacity vs. Graphite

GRAPHITE VS. SILICON

(1) Actual percentage of silicon is 99.5-99.9% which is within the range of acceptable purity levels for materials that are considered 100%. 
(2) Based on Amprius measurements in half cells.

Silicon anode can swell up to ~300% causing 
battery damage after a few cycles

Before Cycling After Cycling

Silicon particles fail during cycling

Broken silicon particles

Silicon nanowire structure maintains its form 

S
il

ic
o

n
 P

a
rt

ic
le

s 
A

n
o

d
e

A
m

p
ri

u
s

S
il

ic
o

n
 

N
a
n

o
w

ir
e

 A
n

o
d

e

Actual Anode Capacity

Silicon(2)Graphite(2)

3,400
mAh/g

355
mAh/g



Top View

UNIQUE SILICON ANODE STRUCTURE

The Amprius Solution to Silicon Anode Expansion

SILICON SURFACE
COATINGSILICON 

COATING

SILICON
NANOWIRE
TEMPLATE

SUBSTRATE

Side View

100% Silicon Nanowires Allow Volume Expansion without Binders, Graphite or any Inactive Materials 

Conventional Graphite
(and/or Silicon) Particles

Silicon Nanowires

• Spacing between nanowires and silicon porosity 

accommodate silicon volume expansion

• Ions and electrons travel straight paths

• Most conductive path for ions and electrons 

results in high power capability and fast charge rate



Products and Applications



HIGH ENERGY AND POWER DENSITIES

Minimal trade off between specific energy and specific

ENERGY

POWER

Silicon Nanowire Power & Energy platforms



HIGH ENERGY AND POWER DENSITIES

New energy cell design: 500 Wh/kg cells

ENERGY

POWER

Silicon Nanowire Power & Energy platforms



HIGH ENERGY AND POWER DENSITIES

New power cell design: 400 Wh/kg with 4000 W/kg power density

ENERGY

POWER

Silicon Nanowire Power & Energy platforms



Applications HAPS, portable 
power, CE

Long Endurance 
Drones, eVTOL, 

UAM

High power 
drones

HAPS, portable 
power

EV, Electric 
Flight

High power 
drones, 
eVTOL

Dimensions
(T x W x H)

mm

Si/LCO Platforms Si/NMC Platforms

High Energy
0.5C max rate

Power-Energy
3C max rate

High Power
5C max rate

High Energy
1C max rate

Power-Energy
4C max rate

High Power
8C max rate

4.5 x 50 x 55 420 Wh/kg
1125 Wh/L

415 Wh/kg
1040 Wh/L

370 Wh/kg
920 Wh/L

450 Wh/kg
1100 Wh/L

410 Wh/kg
950 Wh/L

370 Wh/kg
820 Wh/L

5.4 x 54 x 65 450 Wh/kg
1150 Wh/L

420 Wh/kg
1050 Wh/L

455 Wh/kg
1100 Wh/L

415 Wh/kg
975 Wh/L

5.5 x 54 x 135 460 Wh/kg
1150 Wh/L

420 Wh/kg
1020 Wh/L

EXAMPLE AMPRIUS PRODUCTS

High Power capability with high energy density and specific energy

Operating temperature range:  -30ºC to 55ºC.  Cycle life 200-1200 cycles, depending on operating conditions



Applications HAPS, portable 
power, CE

Long Endurance 
Drones, eVTOL, 

UAM

High power 
drones

HAPS, portable 
power

EV, Electric 
Flight

High power 
drones, 
eVTOL

Dimensions
(T x W x H)

mm

Si/LCO Platforms Si/NMC Platforms

High Energy
0.5C max rate

Power-Energy
3C max rate

High Power
5C max rate

High Energy
1C max rate

Power-Energy
4C max rate

High Power
8C max rate

4.5 x 50 x 55 420 Wh/kg
1125 Wh/L

415 Wh/kg
1040 Wh/L

370 Wh/kg
920 Wh/L

450 Wh/kg
1100 Wh/L

410 Wh/kg
950 Wh/L

370 Wh/kg
820 Wh/L

5.4 x 54 x 65 450 Wh/kg
1150 Wh/L

420 Wh/kg
1050 Wh/L

455 Wh/kg
1100 Wh/L

415 Wh/kg
975 Wh/L

5.5 x 54 x 135 460 Wh/kg
1150 Wh/L

420 Wh/kg
1020 Wh/L

EXAMPLE AMPRIUS PRODUCTS

High Power capability with high energy density and specific energy

Operating temperature range:  -30ºC to 55ºC.  Cycle life 200-1200 cycles, depending on operating conditions



SILICON ADVANTAGE IN CELL DESIGN

Pure silicon anode mass is lower than alternatives

C/NMC811

301 Wh/kg

Si/NMC811

407 Wh/kg

Li*/NMC811

344 Wh/kg

*20um thin-film Li/Cu2.5 mg/cm2 Si has a reversible capacity of 9mAh/cm2

Lithium metal electrode has to be thinner than 5um to be equivalent in mass

Solid-state electrolytes further increase cell mass

First to reach 500 Wh/kg with commercial cathodes

Example for 5 mAh/cm2

Anode foil

Anode coating

Separator

Cathode coating

Cathode foil

15 mg/cm2, 96 um

2.5 mg/cm2, 30 um
4 mg/cm2, 20 um



500 Wh/kg WITH AMPRIUS SILICON

External validation of early prototypes by Mobile Power Solutions

~ the same weight as an 18650 cell but  double capacity



500 Wh/kg WITH AMPRIUS SILICON

Products under development

• Optimization of electrolyte 
formulation and amount, full electrical 
and safety evaluation underway for 
future product release

400 Wh/kg at 
2C discharge

Continuous cycling at C/10 rate, 100% DOD



AMPRIUS CELLS - ULTRA HIGH POWER, XFC CAPABLE

New chemistry, 400 Wh/kg and 3000 W/kg

4.8Ah cell, 400Wh/kg, 1020Wh/L 

eVTOL and supercar applications



EXAMPLE AMPRIUS PRODUCTS

Pouch cells customized to application requirements

Capacities from 200 mAh to 80 Ah



Unmanned Aerial Systems 

(Drones)

High Altitude Pseudo 

Satellites

Air

Transportation

Product

Application Recon Drone Stratospheric Satellite eVTOL(1)

Amprius Product Balanced Energy/Power High Energy High Power

Performance
Specification

1.4 Ah, 390 Wh/kg at C/5 5.8 Ah, 450 Wh/kg at C/10
15+ Ah, 380+ Wh/kg at C/5 with 

6C long pulse

End User Benefit
Very long endurance and increased 

capacity with no increase in weight or 
volume

Ultra long sustained flight at high 
altitude with max payload

eVTOL with extreme-fast charge

and greatly extended service 

radius

TARGET MARKETS

Electric Flight Applications Enabled by Amprius’ Batteries

(1) Actively sampling with OEMs and continuing to pursue joint development agreements. 
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Amprius Technologies
1180 Page Ave.
Fremont, CA 94538 USA
Tel.: 800-425-8803
Email: ir@amprius.com

Gateway Investor Relations
Tel: (949) 574-3860

Amprius wishes to acknowledge 
the support received from 
US Army, DOE, USABC, NASA, and ONR

Contact Us

Thank you!

mailto:ir@amprius.com

