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E-Mobility is coming…
15 Mio. New vehicles with pure electric drive until 2030 on the streets

Change to e-Mobility is happening NOW
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U.S. Plug In Vehicle Sales Jan 2012 to 2019
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LION E-Mobility at a glance
Built to electrify the future

Investments

LION Smart GmbH

Battery-Management-

Systems &

Components

TÜV SÜD 

Battery Testing 

GmbH

LION E-Mobility

North America

Inc.

TÜV SÜD AG

70%

30%

Inboard

<5%

ParkHere

<10%

Engineering & LIGHT 

Battery Battery Testing
Consulting & Studies

Built to electrify the future
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SAFETY 

THERMAL 
MANAGEMENT

STRUCTURAL 
INTERGRATIONENERGY DENSITY

COST 
EFFICIENCY

1

2

34

5

Battery Development
Main goals in Battery Design process



2018: BMW i3 with LION Battery Pack: 100 kWh

WE ELECTRIFY THE FUTURE…
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220 km

365 km

625 km

3 LIGHT BATTERY

LION E-Mobility technology: The LIGHT Battery
Three times the capacity, range and charging rate at lower assembly cost

Charging rate
km/h

250 1000 1250

Life expectancy

Safety

Energy density
Wh / kg

150 150-180 200

Weight
kg

275 335 470

Range
km

Energy
kWh

42 55 94

1,5x energy at 

same weight

Competition

2,2 x energy at 

same volume

Volumetric and gravimetric energy density can be improved thanks to many innovations
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LIGHT Battery Concept

General Overview

Cell Supercell Module Battery Pack

+ LIGHT Battery concept is 

based on cylindrical cells 

(mass product)

+ Designed for fully 

automated production

+ Parallelized immersion 

cooling for each Super-Cell

+ Super slim height of ~100mm on 

pack level possible

+ Format 18650 is current 

cost champion, 2170 is 

expected to be cost 

champion in 2025

+ Number of parts minimized 

to meet stringent cost targets

+ Adjustable Module Length (via 

serial connected super cells)

+ No cables in the module 

significantly reduce cost and 

assembly effort 

+ 2170 Cells are superior in 

energy density

+ Improved safety through 

single cell fuse and cells 

immersed in non-flammable 

coolant

+ Printed electronic LSCM in 

each supercell allows 

measuring temperature, voltage 

and impedance

+ Structural integration of Modules 

in battery pack (possible integration 

in crash backup structure)

+ No single source 

dependency due to various 

possible suppliers

+ Energy density of ~210Wh/kg

(5,6Ah 2170 Cell)

Cylindrical cell combines high mechanical stability with equalising effects over lifetime, 

highly cost competitive and safety at high energy density
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Supercell layout and function

Single Cell Monitoring

Provides Impedance

Spectroscopy

Positive Cell Contacting/ 

Parallelization

Negative Cell

Contacting / 

Parallelization

Coolant displacers

directing coolant flow

and provide structure

Modular Supercell
+ Single Impedance spectroscopy

+ Structural integration of module housing

+ Single cell fusing

Innovative cooling
+ Low temperature gradient within cells and within battery

+ High continuous power performance (fast charge/racetrack behavior)

+ Reduced cell aging

Extruded Aluminum Housing

Provides structure and stiffness

Seal coolant volume
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LIGHT BATTERY MODUL

Configuration 6S – 34P

Cell type 2170

Weight per cell 69 g

Energy per cell 18,2 Wh ( 20,7 Wh )

Energy per module 3,7 kWh ( 4,2 kWh )

Capacity 170 Ah ( 190,4 Ah )

Dimensions (LxWxH) 496 mm x 216 mm x 90 mm

Mass excl. cells 6,2 kg

Weight 20,8 kg

Volume 9 L

Cont. charging/discharging current ~ 340 A

Peak Discharging current ~ 680 A

Cont. charging power 7,4 kW (2E ≈ 2C)

Peak charging power 11,1 kW (3E ≈ 3C, 30s)

Con. Discharging 7,4 kW (2E≈ 2C, cont.)

Peak Discharging power 14,8 kW (4E≈ 4C, 30s)

Gravimetric energy density 180 Wh/kg (~230Wh/kg möglich)

Volumetric energy density 410 Wh/L 

Q2/201
9

2020

LIGHT A2-Samples

LIGHT B-Samples

First Prototypes
for customer

tests available

Q3/201
9

Q4/201
9

Testing

Timeline:Outlook 2023

First LIGHT Battery derivative:
Battery module Julios
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FULL AUTOMATED PRODUCTION
Reduction of assembly costs to  minimum

SCALABILITY
Possibility to respond to customer 

needs and applications

PROGRESSIVE

SAFETY
Single cell fuse and 

non-combustible cooling medium

HIGHEST ENERGY DENSITY
Single cell fuse and non-flammable cooling medium

SUPERCELL MONITORING
Measurement of voltage, 

temperature and impedance allows 

exact SOC/SOH determination

DURABILITY
Reduced aging due to significant 

reduction of temperature gradient 

and average cell temperature in the 

battery pack

EFFICIENCY
Optimized current path minimizes 

electrical losses outside the cells

DIMENSIONAL FLEXIBEL
Supercell / Module easily adaptable to 

specific installation spaces

EQUAL PARTS
Enables automated high volume 

production

1

2

3

4

6

7

8

9

5

LIGHT Battery concept at a glance

Summary

LIGHT Battery Concept
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LION E-Mobility Technology: LIGHT Battery
Key advantages

Safe Superior Cooling 

Technology

Cost effective

+ Small cell releases much smaller 

thermal energy in case of failure

+ Self-similar design allows for absolute 

homogenous temperature distribution

+ Designed for maximum 

automatization during production

+ Propagation risk is reduced by 

spreading the heat to multiple cells

+ Maximum geometric length is one cell 

length, therefore minimize differences

+ Cost effective through full 

automatization of production

+ Fluid present reduces risk of fire / 

flame, cools down gases

+ Maximized contact surface for coolant

~0,3m²/cell in current design and setup

+ 18650 / 21700 is and will be cost 

champion

+ Single cell fusing reduces internal 

short hazard propagation

+ Maximized cooling allowing for fast-

charging at highest rate

+ Minimal part count, many plugs and 

galvanic isolation elements obsolete

+ Cylindrical cell can take axial load 

which can be used to improve crash 

safety

+ Cooling circuit can be reversed and help 

sustain a thermal propagation

+ No complex wiring harness for 

measurement electronics

Cell Module

Pack

Safe – Cool – Cost effective
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Testing during development
Thorough and extensive testing is key to success

Almost 10 years of experience in requirements of lithium-ion battery testing for automotive

Performance EnvironmentalSafety
➢ Climate chambers 9m³, 11m³, 15m³ 

for largest battery packs

➢ Battery pack sizes up to >100kWh, 

4.000mm x 2.000mm x 1.500mm

➢ Temperature -40°C to 80°C and 

higher

➢ Humidity up to 95% r.H.

➢ Vibration 200kN

➢ Testing according to ISO 16750, IEC 

60068, LV124

➢ Multiple separate independent test

rooms

➢ Highest safety standard

➢ Gas scrubbing

➢ Explosion proof

➢ Testing of up to >100 kWh

➢ Overcharge, Overdischarge, Short-

Circuit, Crush, Nail-Penetration

➢ Testing according to ECE R 100, 

upcoming GTR etc.

➢ Cell, Module and Pack level

➢ >200 cell test channels

➢ >30 module and pack test channels

➢ Maximum power: ±800kW (will be

extended to ±1.200kW)

➢ Maximum voltage 1.200V

➢ Temperature -40°C to +80°C and 

higher

➢ Testing >90% according to customer

standard

One of the leading test laboratories for lithium-ion batteries in Europe is just next door:

• Strong focus on safety tests

• Strong focus on automotive batteries

• State of the art equipment (200kN shaker in the build-up stage right now)

TÜV SÜD 

Battery Testing 

GmbH
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LIGHT Battery go-to-market concept
Automotive and non-automotive

11.25

27.5

38

6

14.7

22.75

9.1

9.1

9.6

2015 2020 2025

Electronic devices

Non-Automotive

Automotive + Bus

Intralogistics

Excellent 

Opportunity

LIGHT Battery 

perfectly suited

for this

application

Construction, Agriculture, 

Mining, Maritime

Excellent 

Opportunity

LIGHT Battery 

perfectly suited

for this

application

Stationary

Excellent 

Opportunity

LIGHT Battery 

perfectly suited

for this

application

Aviation

Excellent 

Opportunity

LIGHT Battery 

perfectly suited

for this

application

Leisure

Medium

Opportunity

LIGHT Battery 

moderately

suited for this

application

xEV

Good 

Opportunity

LIGHT Battery 

perfectly suited for

this application. 

Very strong 

competition

expected.

Bus

Excellent 

Opportunity

LIGHT Battery 

perfectly suited

for this

application. 

Motorsport

Excellent 

Opportunity

LIGHT Battery 

perfectly suited

for this

application. 

Motobike

Good 

Opportunity

LIGHT Battery 

well suited for

this application. 

Sportscars

Excellent 

Opportunity

LIGHT Battery 

perfectly suited

for this

application. 

Total market battery packs (bn.$)

CAGR 

2015-2025

+9%
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LION and Hörmann offer a strong position along the value chain
Hörmann and LION cooperation for Battery Pack Supply

LION and Hörmann offer a strong position along the value chain

Va l u e  C h a i n  E - M o b i l i t y  B a t t e r y  
P a c k

✓ ✓

✓ ✓ ✓

✓

Cell
Production
and Supply

Battery Pack
Development

BMS Testing
Battery Pack

Hard Case
Automated
Assembly

Assembling
Machine
Building 

Research &
Development

• Hörmann Automotive is interested to step into e-Mobility

• Hörmann is very experienced in automatisation and production 

• Cooperation on battery knowhow and industrialization level

C O O P E R A T I O N

✓
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LION Technology: LIGHT Battery 
License Business Modell

LICENSE

Assembly of all 
parts

Welding and 
glueing

Quality tests
Modules to 

pack assembly

Screwing,

Electronics, 
sealing

End of line test

Advantages LION E-Mobility

▪ Accelerates market entrée and adoption

▪ R&D cost can be divided amongst multiple 

customers

▪ Focus on strengths

Advantages Licensee

▪ Reduces complexity

▪ Shortens time to market

▪ Audited Supplier Network 

▪ Reliable quality
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LION E-Mobility Technology: Battery Management System
Safety in every battery application and innovation for the future

Battery Management System

+ The Battery Management System is the key 

electronic of every battery

+ Together with the BDU crucial component for 

safety

+ Diversification is necessary, as number of 

applications and thus individual requirements grow

+ LION Smart has more than 10 years of experience 

with Battery Management Systems

+ LION Smart has strong partnership with Analog 

Devices in the field of ASICs and chips for Battery 

Management Systems

+ First series customer “Kreisel Electric” with the 

solar storage Mavero

GEN2
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GEN1

• Full automotive conformity

• Derivatives for specific markets and 

requirements (stationary, marine)

• Monoboard for smallest packaging

• Newest ADI chip LTC6813

• Multi-master-system

• Highly innovative wireless 

communication

• Cooperation with ADI for R&D and 

demonstration

• Highly innovative infrared 

communication

• Cooperation with ADI for R&D and 

demonstration
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LION E-Mobility: Marketing strategy
State of the art marketing
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Contact

Holding LION E-Mobility AG

Lindenstraße 16

6340 Baar

Switzerland

www.lionemobility.com

Company LION Smart GmbH

Daimlerstraße 15

85748 Garching

Germany

+49 (0)89 360 363 200

www.lionsmart.com
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This presentation contains forward-looking statements that involve a number of risks and uncertainties,
including statements that relate to, among other things, the Company's objectives, goals, strategies,
intentions, plans, beliefs, expectations and estimates, and can generally be identified by the use of
words such as "may", "will", "could", "should", "would", "likely", "expect", "intend", "estimate",
"anticipate", "believe", "plan", "objective" and "continue" (or the negative thereof) and words and
expressions of similar import. Although the Company believes that the expectations reflected in such
forward-looking statements are reasonable, such statements involve risks and uncertainties, and undue
reliance should not be placed on such statements. Certain material factors or assumptions are applied in
making forward-looking statements, and actual results may differ materially from those expressed or
implied in such statements. Important factors that could cause actual results to differ materially from
expectations include but are not limited to: general business and economic conditions (including but not
limited to currency rates and creditworthiness of customers); Company liquidity and capital resources,
including the availability of additional capital resources to fund its activities; level of competition;
changes in laws and regulations; legal and regulatory proceedings; the ability to adapt products and
services to the changing market; the ability to attract and retain key executives; and the ability to
execute strategic plans. The Company does not undertake any obligation to update publicly or to revise
any of the forward-looking statements contained in this presentation, whether as a result of new
information, future events or otherwise, except as required by law.

Disclaimer
Forward looking statements


