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In charging, the process reverses. This design prevents issues like leakage and thermal runaway, enhancing

battery safety. Solid-state batteries promise higher energy density, faster charging, and longer lifespan, making

them vital for electric vehicles, portable electronics, and renewable energy storage, revolutionizing the future

of energy technology.

The choice of materials significantly influences solid-state battery performance. Electrolyte materials impact

ionic conductivity, stability, and interface compatibility, crucial for rapid ion transport, longer lifespan, and

reduced resistance at interfaces. Cathode materials affect energy density and voltage, with higher specific

capacities contributing to increased overall energy storage. Anode materials impact energy density, and

cycling stability mitigates issues like dendrite formation.

Its solid-state technology uses a unique three-dimensional copper foam design for high energy density,

resulting in longer-lasting, more powerful batteries. This technology ensures rapid charging without

compromising safety, eliminating liquid electrolytes and reducing leakage and thermal incidents. It is suitable

for electric vehicles and consumer electronics and represents a significant step towards safer, greener, and

more efficient energy storage solutions.

It is a leading solid-state battery company specializing in flexible, ultra-thin batteries. Their batteries are

adaptable to various form factors, making them ideal for wearables, IoT devices, and medical implants. They

prioritize safety, reliability, and customization, making them inherently stable. Their innovative and scalable

technology contributes significantly to the advancement of flexible electronics and energy-efficient devices.

It is actively involved in the research and development of thin-film solid-state batteries for various

applications, including the Internet of Things (IoT), industrial sensors, and medical devices. Ilika''s solid-state

batteries are known for their small form factor, high energy density, and ability to operate in extreme

environmental conditions. The company has been working on miniaturized, high-performance batteries

designed to meet the power requirements of emerging IoT devices and other portable electronics.

It is an emerging company that develops solid-state lithium batteries for electric vehicles, heavy transport,

renewable energy, and electronic devices. Their technology offers efficiency, longer life, and less wear and

tear than liquid batteries. Basquevolt aims to create sustainable materials and battery cells for mass

deployment in electric transportation, stationary energy storage, and advanced portable devices.

It is bringing to market LISIC, a new plug-and-play solid-state electrolyte component that manufacturers can

quickly integrate into their current production lines to reduce the risk of fire, increase durability, and allow the

use of new high-energy-capacity chemistries for improved energy density.
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At a compound annual growth rate (CAGR) of 41.5%, the size of the worldwide solid-state battery market is

projected to increase from USD 85 million in 2023 to USD 963 millionby 2030.

(a) Academic efforts. The variation of published research articles related to solid-state batteries (SSBs).

Source: Data acquired from webofscience . (b) Industrial efforts. Representative companies (Toyota,

Mercedes, Ford, CATL, etc.).

Structure schemes of different types of all-solid-state batteries (ASSBs): (a) solid-state (SS) Li-ion batteries;

(b) SS Li-metal batteries; (c) SS Li-S batteries; and (d) SS Si-based batteries. SSE, solid-state electrolyte.

(Microscale interphases are not illustrated in figures.)2

Solid-state ionic conductors, as an indispensable component in ASSB structure, play a significant role in

determining the cyclability and performance of cells. Generally, SE materials can be divided into inorganics,

polymers, and composites. Among them, inorganic SEs have gained intensive research interests and a variety

of materials have been developed,18,19,20,21 including oxides, sulfides, halides, and borohydrides.
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