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The 2024 technology roadmaps provide a view of technology adoption
in the automotive industry. These roadmaps help academia, industry 1 Power Electronics
and policy-makers understand where research and development (R&D)

. o . . Technology
efforts are likely to be focussed, highlight key milestones in technology Roadmap
adoption, and through the supporting documents explore challenges 2024
and opportunities.

The documents available for each roadmap are as follows:

ADVANCED

The executive roadmap N (€ e
The executive roadmap provides a high-level view of forecast mass

adoption of technology within the automotive industry. Mass adoption
requires technology, supply-chain, manufacturing and market readiness Technology roadmap
and in some instances, regulatory readiness.
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The narrative report

The narrative report supports the executive roadmap by providing the
context behind the technologies on the roadmap. The narrative considers
regulatory and market drivers alongside the work required to develop
individual technologies and their supply chain.

The innovation opportunities report
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The innovation opportunities report is intended to take a deeper dive in - automotive @
to the R&D steps required to enable technologies on the roadmap. 2
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Narrative report




Introduction to the technology roadmap

This technology roadmap represents a snapshot-in-time view of the
global automotive industry propulsion technology forecast for
mass-market adoption.

+ Chevrons with text describing a technology indicate when a technology
is expected to reach mass-market adoption in the automotive industry.

Technology adoption will vary from region to region, this is recognised
and discussed in the narrative report that accompanies this
executive roadmap.

Technology adoption varies within different sectors of the automotive
industry and, where appropriate, this is indicated on the roadmap and
discussed in the accompanying narrative report.

« Some technologies may be feasible before appearing on the roadmap,
many technologies that do not appear until later are technically feasible
now. However, the roadmap considers not just technology maturity but
also market, supply chain and regulatory impacts. These are discussed
in the accompanying narrative report.

+ Some chevrons appear to start on the 2025 line, this is considered as
equivalent to a technology being available now.

Technology

Beginning of chevron
(developing technologies)

Technology is in a
mass-market application.
Significant innovation is
expected in this timeframe.
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Technology >

Transitions

Each horizontal set of bars
represents a technology
‘theme’. Transitions do not
mean a phase-out from market
but a change of R&D emphasis.
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2025 2030 2035 2040

» Semiconductors
- Materials
- Wafer size Click to expand (page 5)
- High power / Low power
- Device innovation

» Components
- Packaging
- Actives, passives and PCBs
- Electro-mechanical

Click to expand (page 6)

» Subsystems

= D=l Click to expand (page 7)

- Control
- Integration

» Life cycle

- Life cycle impact Click to expand (page 8)

- Material recovery

2025 2030 2035 2040

B Technology is in a mass market application. Significant innovation is expected in this timeframe.
B3 Transitions do not mean a phase-out from market but a change of R&D emphasis.

Fluid timings: these technologies have less consensus on when they will occur on the timeline, and may
be implemented earlier or later than they appear. They may be adopted in niche vehicle applications.

This roadmap represents a snapshot-in-time view of the global automotive industry
propulsion technology forecast for mass market adoption.
Specific application-tailored technologies will vary from region to region.
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2025 2030 2035 2040

Materials

GaN on Si GaN on SiC > GaN on GaN

AlGaN and AIN

>

\A 4

|
6" wafer SIC| 3 8" wafer SiC 12" wafer Si 12" wafer SiC > 18” wafer 3C-SiC on Si
8" wafer GaN 12" wafer GaN “

GaN auxiliary inverter
’ Si second inverters and fusion inverters > GaN (main) inverter
Sororove > scoor 8

650 V for 400 V . 650 V for 800 V (multi-level converter)

1,200 V to 800 V > 1,500 V for > 1,000 V > 2000 V devices

Wafer size

High power /
Low power
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Device Increased power density and yield +25% Increased power density and yield +40%-50% Increased power density and yield +35%

innovation Die-to-PCB integration especially GaN

New engineered substrates Hybrid WBG device structure

Planar dominating; trench competing Trench dominating including GaN

» Subsystems Click to expand (page 7)
» Life cycle Click to expand (page 8)

2025 2030 2035 2040

Compress all

B Technology is in a mass market application. Significant innovation is expected in this timeframe.
B3 Transitions do not mean a phase-out from market but a change of R&D emphasis.

Fluid timings: these technologies have less consensus on when they will occur on the timeline, and may
be implemented earlier or later than they appear. They may be adopted in niche vehicle applications.

This roadmap represents a snapshot-in-time view of the global automotive industry
propulsion technology forecast for mass market adoption.
Specific application-tailored technologies will vary from region to region.



Technology roadmap

a"rtrr"l:E Technology Roadmap 2024 Wl automotive ADVANCED

Power Electronics ‘yﬁfé""c'l CENTRE UK

2025 2030 2035 2040

Packaging
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Actives,
passives
and PCBs

Electro-
mechanical

Liquid cooling — from i : : q i . G f q q . .
glycol e oil, hydrogen Top-side cooling devices GaN Embedded device cooling Dielectric immersion cooling Air cooling

Double-side cooling AC compressor system cooling PCM cooling .

Optimised 2D and 3D discrete packaging Heterogenous integration
First level integration (sensors) Multiple sub-components in package

Integrated circuits

Modules — customisation . q .
Vs standardisation Multi-level converter Heterogenous integration
Half-bridge Fomf . : . i

solutions Transfer moulding integrated modules GaN integrated in modules GaN integrated drives

SoC: Integrated (temp.) sensors and diodes SoC: integrated gate drives (GaN only) SoC: integrated gate drives SiC
Embedded PCB SiC +2030 GaN > Optimisation: integrated control
Copper interconnects > Hybrid bonding >

Silver sintering Copper sintering

Smaller, more thermally-robust passives > New dielectric and magnetic materials for low-cost passives such as inductors, transformers and chokes .

Sensors tailored for compound devices Multi-functional sensors with in-built software health management

DC link and inductive device cost-down > High-voltage (+ 800 V) standardisation of components for lower cost

Higher switching frequency: >50kHz (inverter); >800kHz (converter); >100kHz (OBC)

» Subsystems Click to expand (page 7)
» Life cycle Click to expand (page 8)

Compress all

2025 2030 2035 2040

B Technology is in a mass market application. Significant innovation is expected in this timeframe.

B3 Transitions do not mean a phase-out from market but a change of R&D emphasis.

Fluid timings: these technologies have less consensus on when they will occur on the timeline, and may
be implemented earlier or later than they appear. They may be adopted in niche vehicle applications.

This roadmap represents a snapshot-in-time view of the global automotive industry
propulsion technology forecast for mass market adoption.
Specific application-tailored technologies will vary from region to region.
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Click to expand (page 6)

» Components

Discrete embedded into PE systems > Optimised for reduced component count and cost
Design e ——————
High-volume compact architectures > Architectures for increased integration and shared cooling

Enhanced fault resilient, self-diagnostics Vehicle-to-X (report, predict and control) Al health management (in-situ self-mana

Control systems for functional safety (HV and dynamic) Safe and secure self-learning optimised software, e.g. development cycle

ging algorithms)

Control

Fusion inverters (Si and SiC)
Primary and secondary inverters > Inverter per / in wheel
Actuator per wheel / in-wheel for NRMMs

Embedded power electronics in hydraulic system for off-highway (including NRMM) applications
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2-in-1: OBC / inverter and DC-DC converter / inverter
3-in-1 including EDU in-1 and
Functionally-integrated drives (embedded electronics, shared cooling and housing .
Optimised integrated into motor Integrated circuits for speed sensors

Integration into future vehicle architect .g. Integration into (motor) windings

Integration

\A/

Low-cost, compact assemblies via component consolidation

» Life cycle Click to expand (page 8)

2025 2030 2035 2040
Compress all
E» Technol is i ket lication. Significant i tion i ted in this timefi b
ee no L2l 15 ] S G SN, Sl TR 15 05 “? s timetrame This roadmap represents a snapshot-in-time view of the global automotive industry
B3 Transitions do not mean a phase-out from market but a change of R&D emphasis. . .
o N X o propulsion technology forecast for mass market adoption.
Fluid timings: these technologies have less consensus on when they will occur on the timeline, and may Specific application-tailored technologies will vary from region to region.

be implemented earlier or later than they appear. They may be adopted in niche vehicle applications.
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2025 2030 2035 2040

» Semiconductors Click to expand (page 5)
» Components Click to expand (page 6)

» Subsystems Click to expand (page 7)

Designs for disassembly and serviceability

More integration improving serviceability

Life cycle compliant supply chain

VR inspection and digital twins > Al for state-of-health — enhanced reliability and life expectancy

Replacing plastic packaging with COB technology
Use of more sustainable chemicals New materials lower temperature, e.g. Ga20s .

Reduced waste and increased recycled content in manufacturing Manufacturing adjacent to material

p Increased circularity in supply chain esp. further down

Life cycle impact
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Local electricity generation and storage
Innovation to reduce energy use in manufacturing, e.g. clean rooms

Increased pressure from OEMs and Tier 1s on Tier 2s-3s for net zero

Material recovery Recycled chemicals and water ' High-value recovery and recycling Substrate re-use Record and track component passport ’

2025 2030 2035 2040

Compress all

B Technology is in a mass market application. Significant innovation is expected in this timeframe. . L . Ao
. . This roadmap represents a snapshot-in-time view of the global automotive industry
B3 Transitions do not mean a phase-out from market but a change of R&D emphasis. . .
propulsion technology forecast for mass market adoption.

Fluid timings: these technologies have less consensus on when they will occur on the timeline, and may Specific application-tailored technologies will vary from region to region
be implemented earlier or later than they appear. They may be adopted in niche vehicle applications. :
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Technology indicators for INVERTERS for light-duty vehicles m
Technology indicators that industry is likely to achieve in a mass-market competitive environment.
All the performance metrics are ambitious and dependant on technology development but relate to the same technology.
Light-duty vehicles Urban mobility ~ Mass volume  Luxury/SUV  Performance Light-duty vehicles Urban mobility ~ Mass volume  Luxury/SUV  Performance
Peak power (kW) <100 250 350 600* Peak power (kW) <150 250 500* 800*
Continuous power (kW) 50 150 230 450-600 Continuous power (kW) 75 150 350-375 650-800
Input voltage (max) (V) 400 400/800 800 800 Input voltage (max) (V) 400 800 800 1,200
Output current (A rms) 300 450/550 850 1,000 Output current (A rms) 200-350 550 1,000 1,500
Coolant inlet temp. (°C) 65 65 65 75 Coolant inlet temp. (°C) 65 65 75 85
Production volume >100k >100k >100k <10k Production volume >100k >100k >100k <10k
*Single inverter, multi-level; multi-phased system
Light-duty vehicles Urban mobility =~ Mass volume Luxury / SUV Performance 2025 2030 2040
Peak power (kW) 150 250 1,400 1,500 Volumetric density(kW/I) 60-80 200
. 1.0MW - Al - . .
Continuous power (kW) 90 150 800 1 5MW LDVs Gravimetric density (kW/kg) 60-80 200
Input voltage (max) (V) 400 400/800 1,200 1,500 DRI AR G Dy 98% 98.5% 9%
Output current (A rms) 350 450/550 1,000 1,500
Coolant inlet temp. (°C) 65 75 85 Air cooled

Continuous power = 30 minutes

Production volume >100k >100k >100k <10k *Single inverter, multi-level; multi-phased system
**Worldwide Harmonised Light-Vehicle Test Procedure

This roadmap represents a snapshot-in-time view of the global automotive industry

propulsion technology forecast for mass market adoption.

Specific application-tailored technologies will vary from region to region.



Technology indicators

Technology indicators for DC-DC CONVERTERS for light-duty vehicles m

Technology indicators that industry is likely to achieve in a mass-market competitive environment.
All the performance metrics are ambitious and dependant on technology development but relate to the same technology.
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Light-duty vehicles Urban Utility Mass volume Luxury / SUV Performance Light-duty vehicles Urban Utility Mass volume Luxury / SUV Performance
Peak power (kW) <2 >3 3.5 4 Peak power (kW) 2 >3 4 5.2
Continuous power (kW) <2 >3 85} 2.5 Continuous power (kW) 2 >3 4 5.2
::gf;"’] :I;‘t(\’;)”t B 400 400 800 800 ::g”mt"/l :I;J:s)”t VR 400 800 800 1,200
g‘;trglur: a/I)"(‘\’,’)“t LR 12 12/48 12/48 12/48 a‘;tr’r’]:‘: ;I)"(‘\‘;’)“t EIEER 12 12/48 48 48
Coolant inlet temp. (°C) 65 65 65 75 Coolant inlet temp. (°C) 65 65 75 85
Production volume >100k >100k >100k <10k Production volume >100k >100k >100k <10k
Continuous power = 30 minutes
Light-duty vehicles Urban Utility Mass volume Luxury / SUV Performance 2025 2030 2040
Peak power (kW) 3 >3 4 6.5 Volumetric density(kW/I) 3-4 3-5 3-6
Continuous power (kW) 3 >3 4 6.5 LQ{I,S Gravimetric density (kW/kg) 2-275 254 2.5-45
::g:ﬁi; :I;‘t(c)”t voltage 400 400/800 800 1,500 WLTP** average efficiency 98% 98.50% >99%
8‘;2:1: a/I)";\’,’)”t voltage 12 12/48 48 85
Coolant inlet temp. (°C) 65 75 85 air cooled
Production volume >100k >100k >100k <10k Continuous power = 30 minutes

**Worldwide Harmonised Light-Vehicle Test Procedure

This roadmap represents a snapshot-in-time view of the global automotive industry

propulsion technology forecast for mass market adoption.

Specific application-tailored technologies will vary from region to region. 10
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Technology indicators for ON-BOARD CHARGERS for light-duty vehicles m

Technology indicators that industry is likely to achieve in a mass-market competitive environment.
All the performance metrics are ambitious and dependant on technology development but relate to the same technology.

Ul automotive ADVANCED
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Light-duty vehicles Urban Utility Mass volume Luxury / SUV Performance Light-duty vehicles Urban Utility Mass volume Luxury / SUV Performance
Peak power (kW) ~3 ~7 11 11 Peak power (kW) ~3 11 22 22
Continuous power (kW) ~3 ~7 11 11 Continuous power (kW) ~3 11 22 22
o i LB 400 400/800 800 800 Sl 400 800 800 1,200
(nominal) (V) (nominal) (V)
Coolant inlet temp. (°C) 65 65 65 75 Coolant inlet temp. (°C) 65 65 75 85
Production volume >100k >100k >100k <10k Production volume >100k >100k >100k <10k
Light-duty vehicles Urban Utility Mass volume Luxury / SUV Performance 2025 2030 2040
Peak power (kW) ~3 22 22 22 Volumetric density(kW/I) e = 5
n/a n/a n/a
. All

Continuous power (kW) ~3 22 22 22 LDVs Gravimetric density (kW/kg) 3; 53*.5 1425* <F;g*
Output / input voltage

400 400/800 800 1,500 WLTP** average efficiency 98% 98.50% 99%

(nominal) (V)

Coolant inlet temp. (°C) 65 75 85 air cooled

Production volume >100k >100k >100k <10k *Applies to performance cars
**WLTP = Worldwide Harmonised Light-Vehicle Test Procedure

This roadmap represents a snapshot-in-time view of the global automotive industry

propulsion technology forecast for mass market adoption.

Specific application-tailored technologies will vary from region to region. 11
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Technology indicators for INVERTERS for heavy-duty vehicles C%

Technology indicators that industry is likely to achieve in a mass-market competitive environment.
All the performance metrics are ambitious and dependant on technology development but relate to the same technology.

Heavy-duty vehicle HDV 7.5t- 26t HDV 26 t - 44 t* Heavy-duty vehicle HDV7.5t-26tHDV 26t-44t* Heavy-duty vehicle HDV 7.5t- 26t HDV 26 t - 44 t*
Peak power (kW) 280-300 400* Peak power (kW) 300 400* Peak power (kW) 400 500"
Continuous power (kW) 100-180 200" Continuous power (kW) 180 250* Continuous power (kW) 250 300"
System voltage (V) 800 800 System voltage (V) 800 800 System voltage (V) 1,000 1,000
Charging voltage (V) 650 750 Charging voltage (V) 750 1,200 Charging voltage (V) 1,200 1,800
Output current (A rms) 750 820 Output current (A rms) 750 820 Output current (A rms) 820 1,000

Coolant inlet temp. (°C) 65 65 Coolant inlet temp. (°C) 65 65 Coolant inlet temp. (°C) 75 75

*This vehicle typically has two motors. The output is per motor.

2025 2030 2040 2025 2030 2040
Volumetric density(kW/I) 18.3 20.7 36.7 Volumetric density(kW/I) 36.7 36.7 40.0

Heavy-duty Heavy-duty
75t-261t Gravimetric density (kW/kg) 15 18.2 22 26t-44t Gravimetric density (kW/kg) 22.0 22.0 30.0

WLTP** average efficiency >97% >98% >98% WLTP** average efficiency >97% >98% >98%

**Worldwide Harmonised Light-Vehicle Test Procedure

This roadmap represents a snapshot-in-time view of the global automotive industry
propulsion technology forecast for mass market adoption.
Specific application-tailored technologies will vary from region to region.
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Technology indicators for DC-DC CONVERTERS for heavy-duty vehicles C’é

Technology indicators that industry is likely to achieve in a mass-market competitive environment.
All the performance metrics are ambitious and dependant on technology development but relate to the same technology.

Output/input voltage (nom.) 28V 48V 750 v* Output/input voltage (nom.) 28V a8V
Peak power (kW) 3 >3 7 Peak power (kW) 3 5
Continuous power (kW) 3 >3 7 Continuous power (kW) 3 5
Input / output voltage (nom.) (V) 800 800 800 Input / output voltage (nom.) (V) 800 1,200

Coolant inlet temperature (°C) 65 65 65 Coolant inlet temperature (°C) 65 65

*This vehicle has two powerlines

Ul automotive ADVANCED
W council @ PROPULSION
YUK CENTRE UK

1,200

65

Output/input voltage (nom.) 28V 48V 750 V*

Peak power (kW) 5! 12 15

Continuous power (kW) 5} 12 15

Input / output voltage (nom.) (V) 1,200 1,800 1,800

Coolant inlet temperature (°C) 75 75 75

This roadmap represents a snapshot-in-time view of the global automotive industry
propulsion technology forecast for mass market adoption.
Specific application-tailored technologies will vary from region to region.
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Technology indicators for ON-BOARD CHARGERS for heavy-duty vehicles C%

Technology indicators that industry is likely to achieve in a mass-market competitive environment.
All the performance metrics are ambitious and dependant on technology development but relate to the same technology.

Heavy-duty vehicle HDV7.5t-26t HDV26t-44t Heavy-duty vehicle HDV7.5t-26t HDV26t-441t Heavy-duty vehicle HDV7.5t-26t HDV26t-44t
Peak power (kW) 22 n/a Peak power (kW) 22 n/a Peak power (kW) 22 n/a
Continuous power (kW) 22 n/a Continuous power (kW) 22 n/a Continuous power (kW) 22 n/a
gl;tnp:?:a/bi?\;;)ut voltage 850 o (C:]L:)tr!r)]:l:all)irz\?)ut voltage 1,200 v gl;m?:all)ir(\\r;)ut voltage 1,200 o
Coolant inlet temp. (°C) 65 n/a Coolant inlet temp. (°C) 65 n/a Coolant inlet temp. (°C) 75 n/a

This roadmap represents a snapshot-in-time view of the global automotive industry
propulsion technology forecast for mass market adoption.
Specific application-tailored technologies will vary from region to region.
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Technology indicators for INVERTERS for off-highway (including non-road mobile machinery) %)
Technology indicators that industry is likely to achieve in a mass-market competitive environment.
All the performance metrics are ambitious and dependant on technology development but relate to the same technology.

Off-highway (including NRMM) <5t 8t-14t 15t-441t Off-highway (including NRMM) <5t 8t-14t 15t-441t

Peak power (kW) <55 ~83 300 Peak power (kW) £55) ~83 400

Continuous power (kW) ~35 ~54 150 Continuous power (kW) ~35 ~54 250

System voltage (V) <100 400 800 System voltage (V) <100 400 800

Charging voltage (V) <100 n/a n/a Charging voltage (V) <100 n/a n/a

Charging current (A rms) 300 n/a n/a Charging current (A rms) 300 n/a n/a

Coolant inlet temp. (°C) Air cooled 65 65 Coolant inlet temp. (°C) Air cooled 65 65

<5t=BEV 8t-14t=MHV 15t-44t=MHV

Off-highway (including NRMM) <5t 8t-14t 15t-441t

Peak power (kW) 55] 100 500

Continuous power (kW) 35 50 300

System voltage (V) 100 400 800-1,000

Charging voltage (V) 100 n/a n/a

Charging current (A rms) 300 n/a n/a

Coolant inlet temp. (°C) Air cooled 75 75

This roadmap represents a snapshot-in-time view of the global automotive industry
propulsion technology forecast for mass market adoption.
Specific application-tailored technologies will vary from region to region.
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Technology indicators
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Technology indicators for DC-DC CONVERTERS for off-highway (including non-road mobile machinery) &

Technology indicators that industry is likely to achieve in a mass-market competitive environment.
All the performance metrics are ambitious and dependant on technology development but relate to the same technology.

Off-highway (including NRMM) <5t ARV Off-highway (including NRMM) <5t AR
Peak power (kW) <3 >3 Peak power (kW) 3 >3
Continuous power (kW) <3 >3 Continuous power (kW) 3 >3
Input / output voltage (nom.) (V) 400 400/800 Input / output voltage (nom.) (V) 400 400/800
Output / input voltage (nom.) (V) 12 28 Output / input voltage (nom.) (V) 12 28
Coolant inlet temp. (°C) 65 65 Coolant inlet temp. (°C) 65 65

<6t=BEV 8t-14t=MHV 15t-44t=MHV

Off-highway (including NRMM) <5t 185tt-_1‘:;tt
Peak power (kW) 3 4-5
Continuous power (kW) 8 4-5
Input / output voltage (nom.) (V) 400 8032%00
Output / input voltage (nom.) (V) 12 28
Coolant inlet temp. (°C) 75 75

This roadmap represents a snapshot-in-time view of the global automotive industry
propulsion technology forecast for mass market adoption.
Specific application-tailored technologies will vary from region to region.
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Technology indicators for ON-BOARD CHARGERS for off-highway (including non-road mobile machinery) &

Technology indicators that industry is likely to achieve in a mass-market competitive environment.
All the performance metrics are ambitious and dependant on technology development but relate to the same technology.
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Off-highway (including NRMM) <5t 1?{_1‘;2 Off-highway (including NRMM) <5t 1?{_1:4tt

Peak power (kW) 3 n/a Peak power (kW) 7 n/a

Continuous power (kW) 3 n/a Continuous power (kW) 7 n/a

Output / input voltage (nominal) (V) 230" n/a Output / input voltage (nominal) (V) 230 n/a

Coolant inlet temp. (°C) 65 n/a Coolant inlet temp. (°C) 65 n/a
<5t=BEV 8t-14t=MHV 15t-44t=MHYAC main 230 V

Off-highway (including NRMM) <5t 185tt._14t1_tt

Peak power (kW) 7 n/a

Continuous power (kW) 7 n/a

Output / input voltage (nominal) (V) 230" n/a

Coolant inlet temp. (°C) 75 n/a

This roadmap represents a snapshot-in-time view of the global automotive industry
propulsion technology forecast for mass market adoption.
Specific application-tailored technologies will vary from region to region.



Glossary

ACER
Al
AlGaN
AIN
ANN
AWD
BEV
CO2
Cu
E/E architecture
EU

EV
FCEV
FWD
Gaz20s
GaN
GeO2
GVW
HDV
HEV

IGBT
LCA
LDV

European Union Agency for the Cooperation of Energy Regulators
Artificial intelligence

Aluminium gallium nitride
Aluminium nitride

Artificial neural networks
Automatic wheel drive

Battery electric vehicle

Carbon dioxide

Copper

Electrical/electronic architecture
European Union

Electric vehicle

Fuel cell electric vehicle
Forward wheel drive

Gallium oxide

Gallium nitride

Germanium oxide

Gross vehicle weight
Heavy-duty vehicle

Hybrid electric vehicle
Integrated circuit

Insulated-gate bipolar transistor,
Life cycle assessment

Light-duty vehicle

L

ML
MOSFET
MPC
NEV
NRMM
OBC
OEE
OEM
PCB
PCM
PFAS
PHEV
R&D
RTM
RWD
Si

SiC
us
V2G
V2H
WBG
WLTP
XEV
ZEV

Technology Roadmap 2024 Ul automotive
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Machine learning

Metal-oxide-semiconductor field-effect transistor
Model predictive control

New energy vehicles

Non-road mobile machinery

On-board charger

Overall equipment effectiveness

Original equipment manufacturer

Printed circuit board

Phase changing materials

Per-and polyfluoroalkyl substance

Plug-in hybrid electric vehicle

Research and Development

Resin transfer moulded

Rear wheel drive

Silicon

Silicon carbide

United States

Vehicle-to-grid

Vehicle-to-home

Wide bandgap

World harmonised light-duty vehicles test procedure
Any type of electric vehicle (BEV, FCEV, HEV, NEV, PHEV)

Zero-emission vehicle

ADVANCED
PROPULSION
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This roadmap represents a snapshot-in-time view of the global automotive industry

propulsion technology forecast for mass market adoption.

Specific application-tailored technologies will vary from region to region.
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