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Semiconductors are essential for modern premium cars
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6.000-10.000
Semiconductors 

/vehicle

Connected
100 ECUs per Car 

work together
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A car has not only CMOS Technology

Example: ADAS
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Different Technologies & Different Vendors
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Technologies in cars are changing 
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➢New vehicle technologies like BEV bring new 

kind of semiconductors (SiC, GaN) and new 

operating conditions (i.e. charging) into the 

car.

➢New electronic architectures 

(zonal) and customer features lead 

to higher robustness requirements

➢Always-on and connected 

functions need longer 

semiconductor lifetime
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Actual AEC Qualification
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Example: 

HTOL

Standard AEC qualification covers lifetime up to  ~10.000 h.

Good for the past – Insufficient for the future!
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Longer Lifetime needs special Qualification 

according to Appendix 7
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Appendix 7 should be the exception, but it becomes more and 

more the usual procedure. That´s not the intention of a standard.
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Extended lifetime evaluation like Appendix 7: 

High efforts for whole supply chain
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➢Simulation of whole ECU to 

get detailed stress data

➢Evaluation of every semiconductor 

device, if it will pass lifetime stress

➢Additional tests with test cars 

and longer test time is necessary. $$$
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Which lifetime do we need?

Some practical examples:
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Sum active 

Time ECU 

[h]

Tmin in °C Tmax in °C Tmin in °C Tmax in °C Tmin in °C Tmax in °C Tmin in °C Tmax in °C Tmin in °C Tmax in °C

ECU 1 8500 -40 70 13350 -40 60 3800 -40 60 28500 10 55 0 54150

ECU 2 8500 -40 85 18980 -40 80 365 -40 85 0 9542 -40 85 37387

ECU 3 8500 -40 75 12000 -40 75 3200 -40 75 0 1800 -40 75 25500

ECU 4 8000 -40 85 6200 -40 85 800 -40 85 15000

ECU 5 8000 -40 85 6200 -40 85 800 -40 85 15000

ECU 6 8000 -40 85 6200 -40 85 800 -40 85 15000

ECU 7 8000 -40 80 6200 -40 80 800 -40 80 15000

ECU 8 8000 -40 80 6800 -40 80 500 -40 80 15300

ECU 9 8000 -40 70 30000 -40 65 38000

ECU 10 8000 -40 80 12000 10 75 8000 -40 75 28500 10 75 74900 -40 75 131400

ECU 11 8000 -40 90 13350 -40 90 3800 -40 90 28500 -40 90 0 0 0 53650

ECU 12 8000 30000 38000

ECU 13 8000 6200 14200

ECU 14 8000 13333 2800 24133

ECU 15 8000 6200 39500 53700

ECU 16 8000 6200 8300 22500

ECU 17 8000 24800 6200 39000

ECU 18 8000 -40 130 (600s - 140°C) 13350 -40 75 21350

Ambient Temperature ECUAmbient Temperature ECU
Time [h]

Ambient Temperature ECU
Time [h]

Ambient Temperature ECU
Time [h]

ECU

Active Times

Drive (Kl 15 on) Charging Conditioning bidi - Charging Parking (inkl. ON Grid)

Time [h]
Ambient Temperature ECU

Time [h]

With an active time of 55.000 h, 95% of all use cases will be covered.
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Proposal for lifetime grades
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Using SELR combines the advantage of easy to communicate and developing requirement 

optimized products

Standardized Extended Lifetime Requirements (SELR)

• set of few Standardized (umbrella) Mission Profiles

• cover most new use cases

• extract standardized extended test conditions

TempGrade0
150°C

TempGrade1
125°C

TempGrade2
105°C

TempGrade3
85°C

Life Time Grade 0
Full Active
131.400 h

Additional Passive 
Stress

Life Time Grade 1
Charging
55.000 h

Additional Passive 
Stress

Life Time Grade 2
Extended Basic 
Functions
16.000 h

Additional Passive 
Stress

Life Time Grade 3
Basic Functions
8000 h

AECQ AECQ AECQ AECQ

Standardized Extended Lifetime Requirements (SELR)

One Qualification can cover different grades.



13 AUDI AG   I/ES-E1   Extended Lifetime Evaluation   09.10.2025

Agenda

01
Extended Lifetime 

Evaluation

02
Actual Situation and 

Challenges for an OEM

03
Activities of the AEC

04
Summary



14

Definition of new standards
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Wide Bandgap Semiconductors (SiC, GaN)

• Discussion since 2017 ongoing

• Products are in the market, no AEC-standard available

• No transparency from the AEC working group regarding to schedule, milestones and goals 

for WBG

Extended Lifetime Evaluation

• Discussion since 2017 ongoing

• Products are in the market, no AEC-standard available

• No transparent AEC schedule with clear milestones and goals for extended lifetime 

evaluation

Speed of the AEC

Future Chiplet Standard

• No information available
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China Car Chip Standard System (C3S)
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2023 2024 202720262025

Dec 2023

MIIT* announces the guideline 

of tech. standards for 

automotive chips in China

* MIIT Ministry of Industry & Information Technology  department of P.R. China

Jan 2024

MIIT* released the guideline

Dec 2025

1st planned milestone 
30 standards formulated

2028

Dec 2027

final planned milestone               
76 chip + 1 chiplet standards formulated

Dec 2026

Interim milestone 
50-60 standards formulated

Sep 2025

11 drafts released for comments

~ 6 months approval period for 

final publication 

China Car Chip Standard System (C3S) - Timeline
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China will release standards in a very fast way!
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AEC Cooperation with an OEM
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• Only review role for new standards

• Review after AEC ballot always too late

• Remarks will be implemented in best case in the next revision 

• No possibility to actively influence AEC

• The AEC leadership does not respond to official requests from the OEM

The cooperation between OEMs and the AEC must be improved!
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Volkswagen Group is an electronic company
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Members of the AEC
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• Members with limited relevance to automotive semiconductors

• Some members are neither Tier 1 suppliers nor IDMs

• OEMs, as end customers and market introducers, are not represented

• But: OEMs are increasingly designing and manufacturing electronics in-
house

• The AEC charter is no longer fit for purpose
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Summary
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• Speed of the AEC is insufficient!

• There is a big gap between AEC standards and market requirements

• New standardization organizations publish standards in a faster way

• Cooperation between AEC and OEMs has to be improved
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Outlook
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• OEMs are considering their own standards

• Will AEC stay the relevant automotive standardization organization in 
the future?

• Change from AEC as leading standardization organization for 
automotive semiconductors to another organization could be possible

• AEC should think about its future role, work and cooperation

• Is there an interest of AEC to intensify the cooperation with Volkswagen 
Group (as OEM and Tier1)?



Thank you
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