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AMPRIUS – THE SILICON PIONEER

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 Nanowire 
Design Finalized

2016

2008
2014

2018

2021

2022

IPO- AMPX is 
traded on NYSE

2023

500 Wh/kg 
platform validated

2025
Gigafactory in 

Brighton Colorado
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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 
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Actual Anode Capacity

Silicon(2)Graphite(2)

3,400

mAh/g

355

mAh/g



AMPRIUS SILICON ANODE STRUCTURES

Enable the Highest Energy and Power Batteries in Industry

SiMaxxTM SiCoreTM

100% Silicon(1) without 

Other Active Anode Material

(can be coated wi th other active materials)

5

Up to 100% Silicon without 

Other Active Anode Material

(can be mixed wi th other active materials)

(1) Actual percentage of silicon is 99.5-99.9% which is with in the range of acceptable purity levels for materials that are considered 100%.
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SILICON NANOWIRE ANODE

STANDARD CATHODE

STANDARD BATTERY ASSEMBLY

STANDARD BATTERY 

MANUFACTURING LINE

SILICON NANOWIRE ANODE 

MANUFACTURING LINE

▸ Only Change is to the Anode Manufacturing Line 

▸ Cathode and Assembly Lines are Unchanged

HIGH-VOLUME MANUFACTURING

Amprius Utilizes Existing Commercial Manufacturing Processes

Mixing CalendaringCoating

Slitting Stacking Formation

Proprietary Deposition
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All about Specific Energy
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SPECIFIC ENEGY IN Li-ION CELLS

Unit cell specific energy (1 cm2)

Anode foil

Anode coating

Separator

Cathode coating

Cathode foil
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𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐸𝑛𝑒𝑟𝑔𝑦 =
𝐶𝑒𝑙𝑙 𝐸𝑛𝑒𝑟𝑔𝑦

𝐶𝑒𝑙𝑙 𝑀𝑎𝑠𝑠
=

𝑊ℎ

𝑘𝑔

𝐶𝑒𝑙𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 = 𝐴𝑟𝑒𝑎𝑙 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 x 𝐶𝑒𝑙𝑙 𝑣𝑜𝑙𝑡𝑎𝑔𝑒

𝐶𝑒𝑙𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 = 𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 x 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑐𝑎𝑡 x V

𝐶𝑒𝑙𝑙 𝑀𝑎𝑠𝑠 = 𝑀𝑎𝑛_𝑎𝑐𝑡𝑖𝑣𝑒 + 𝑀𝑎𝑛_𝑖𝑛𝑎𝑐𝑡𝑖𝑣𝑒 + 𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 + 𝑀𝑐𝑎𝑡_𝑖𝑛𝑎𝑐𝑡𝑖𝑣𝑒 +

+ 𝑀𝑎𝑛_𝑓𝑜𝑖𝑙 +  𝑀𝑐𝑎𝑡_𝑓𝑜𝑖𝑙 + 𝑀𝑠𝑒𝑝 + 𝑀𝑒𝑙𝑦 +  𝑀𝑐𝑎𝑠𝑒

𝑀𝑎𝑛_𝑎𝑐𝑡𝑖𝑣𝑒 = 𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 x
𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑐𝑎𝑡

𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑎𝑛
 x 𝑁

𝑃

𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐸𝑛𝑒𝑟𝑔𝑦 =
𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 x 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑐𝑎𝑡 x V

𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 x
𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑐𝑎𝑡
𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑎𝑛

 x 𝑁
𝑃  +  𝑀𝑎𝑛_𝑖𝑛𝑎𝑐𝑡𝑖𝑣𝑒 + 𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 +  𝑀𝑐𝑎𝑡_𝑖𝑛𝑎𝑐𝑡𝑖𝑣𝑒 + (𝜌 ∗ ℎ)𝑎𝑛_𝑓𝑜𝑖𝑙+ (𝜌 ∗ ℎ)𝑐𝑎𝑡_𝑓𝑜𝑖𝑙+(𝜌 ∗ ℎ)𝑠𝑒𝑝 + 𝑀𝑒𝑙𝑦 +  𝑀𝑐𝑎𝑠𝑒
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SPECIFIC ENEGY IN Li-ION CELLS

Unit cell specific energy (1 cm2)

Anode foil

Anode coating

Separator

Cathode coating

Cathode foil
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𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐸𝑛𝑒𝑟𝑔𝑦 =
𝐶𝑒𝑙𝑙 𝐸𝑛𝑒𝑟𝑔𝑦

𝐶𝑒𝑙𝑙 𝑀𝑎𝑠𝑠
=

𝑊ℎ

𝑘𝑔

𝐶𝑒𝑙𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 = 𝐴𝑟𝑒𝑎𝑙 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 x 𝐶𝑒𝑙𝑙 𝑣𝑜𝑙𝑡𝑎𝑔𝑒

𝐶𝑒𝑙𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 = 𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 x 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑐𝑎𝑡 x V

𝐶𝑒𝑙𝑙 𝑀𝑎𝑠𝑠 = 𝑀𝑎𝑛_𝑎𝑐𝑡𝑖𝑣𝑒 + 𝑀𝑎𝑛_𝑖𝑛𝑎𝑐𝑡𝑖𝑣𝑒 + 𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 + 𝑀𝑐𝑎𝑡_𝑖𝑛𝑎𝑐𝑡𝑖𝑣𝑒 +

+ 𝑀𝑎𝑛_𝑓𝑜𝑖𝑙 +  𝑀𝑐𝑎𝑡_𝑓𝑜𝑖𝑙 + 𝑀𝑠𝑒𝑝 + 𝑀𝑒𝑙𝑦 +  𝑀𝑐𝑎𝑠𝑒

𝑀𝑎𝑛_𝑎𝑐𝑡𝑖𝑣𝑒 = 𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 x
𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑐𝑎𝑡

𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑎𝑛
 x 𝑁

𝑃

𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐸𝑛𝑒𝑟𝑔𝑦 =
𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 x 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑐𝑎𝑡 x V

𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 x
𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑐𝑎𝑡
𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑎𝑛

 x 𝑁
𝑃

 +  𝑀𝑎𝑛_𝑖𝑛𝑎𝑐𝑡𝑖𝑣𝑒 + 𝑀𝑐𝑎𝑡_𝑎𝑐𝑡𝑖𝑣𝑒 +  𝑀𝑐𝑎𝑡_𝑖𝑛𝑎𝑐𝑡𝑖𝑣𝑒 + (𝜌 ∗ ℎ)𝑎𝑛_𝑓𝑜𝑖𝑙+ (𝜌 ∗ ℎ)𝑐𝑎𝑡_𝑓𝑜𝑖𝑙+(𝜌 ∗ ℎ)𝑠𝑒𝑝 + 𝑀𝑒𝑙𝑦 +  𝑀𝑐𝑎𝑠𝑒

Only two ways to increase specific energy:

• Increase the capacity of active materials

• Reduce inactive material content (higher active/inactive ratio) 
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SILICON ADVANTAGE IN CELL DESIGN

Pure Silicon Anode Mass is Lower than Alternatives

Example for 5 mAh/cm2

Current Collector

Anode Coating

Separator

Cathode Coating

Current Collector

15 mg/cm2, 96 um

Conventional Graphite

C/NMC811

301 Wh/kg Pure Silicon

Si/NMC811

407 Wh/kg

Li-Metal

Li/NMC811 (20um film Li/Cu)

344 Wh/kg  

2.5 mg/cm2, 30 um 10.6 mg/cm2, 20 um15 mg/cm2, 96 um

▸ 2.5 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

KEY TAKEAWAYS
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ENERGY DENSITY PROGRESS

Silicon content is increasing

Source: https://battery2030.eu/wp-content/uploads/2022/07/BATTERY-2030-Roadmap_Revision_FINAL.pdf
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Amprius batteries
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HIGH ENERGY AND POWER DENSITY PRODUCTS

Minimal trade off between specific energy and specific power

ENERGY

POWER

Silicon Nanowire Power & Energy platforms
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HIGH ENERGY AND POWER DENSITIES PRODUCTS

2023: New energy cell design: 500 Wh/kg cells

ENERGY

POWER

Silicon Nanowire Power & Energy platforms
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HIGH ENERGY AND POWER DENSITIES PRODUCTS

2023: New power cell design: 400 Wh/kg with 4000 W/kg power 

density

ENERGY

POWER

Silicon Nanowire Power & Energy platforms

4 

kW/kg
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X-TREME FAST CHARGING, HIGH POWER AND HIGH ENERGY- ALL IN ONE CELL 

Ultra High-Power, High-Energy Cell Platform 

Power Density vs DoD%
Amprius Silicon Anode System vs. Commercial Graphite Anode System

▸ Amprius’ cell is >3x the discharge rate while sustaining the power delivery at 
lower DoD; resulting in extended usable battery capacity.

▸ Amprius’ cell has > 40% higher GED across a significantly wider range of 
discharge rates 

▸ Amprius’ cell has the ability to stay cooler at higher discharge rates allowing 
for fewer thermal management components

KEY TAKEAWAYS

Gravimetric Energy Density vs. Power Density 
Amprius Silicon Anode System vs. Commercial Graphite Anode System

Maximum Cell Temperature vs. Discharge C-Rate
Amprius Silicon Anode System vs. Commercial Graphite Anode System
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500 Wh/kg WITH AMPRIUS SILICON

External Validation of Early Prototypes by 3rd Party 

Industry Leading 

500 Wh/kg Battery 
▸ Unprecedented Energy Density

▸ Unparalleled Run Time

Typical 18650 Cell  vs. Amprius 500Wh/kg Cell 

Same Weight | 2X the Capacity
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500 Wh/kg WITH AMPRIUS SILICON

Products under development

▸ Potential for 6 months of operation

▸ 400 Wh/kg at 2C discharge

▸ 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 for >150 cycles, 
100% DOD

KEY TAKEAWAYS
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450 Wh/kg PRODUCTS RELEASED IN 2023

UN38.3 Certified

▸ Potential for 6 months of operation

▸ 400 Wh/kg at 2C discharge

▸ Optimization of electrolyte formulation and amount 
& full electrical and safety evaluation underway for 
future product release

KEY TAKEAWAYS
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450 Wh/kg PRODUCTS RELEASED IN 2023

KEY TAKEAWAYS

Designed for HAPS platforms

▸ At least six months of operation

▸ > 3C discharge rate capability

▸ Up to 1C charge rate

KEY TAKEAWAYS
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Graphite (1) Amprius ( 2 ) Graphite (1 ) Amprius ( 2 )

(1) Survey of 18650 technical datasheets (ex. Panasonic NCR18650G) and iFixit reports on 
iPhone and Samsung batteries.

(2) Actual battery cell energy densities measured by Amprius for an energy cell design.

RELATIVE PERFORMANCE

Amprius Batteries Deliver Twice the Mission Time

FLIGHT TIME (3)

MISSION TIME (5)

RANGE (6 )

24min

8h 12min

310 miles

17h 48min

547 miles

42min

Battery Cell Energy Density

260

W h / k g

700

W h / L

450

W h / k g

1,150

W h / L

VOLUMETRICGRAVIMETRIC

GRAPHITE

AMPRIUS

TALK TIME (4)3h 6min

5h 40min

(3) Flight Time – estimated based on customer-generated models for a balanced power and energy cell design

(4) Talk Time – customer-reported data for an energy cell design.

(5) Mission Time – results from Conformal Wearable Battery developed for U.S. Army for an energy cell design.

(6) Range - estimated for a Tesla Model 3 long-range battery specifications for an energy cell design.
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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

mailto:ir@amprius.com
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