
2025 AEC Eu RW 09-Oct-2025  | 

CO
R

E 
CO

LO
R

S
D

IV
IS

IO
N

 C
O

LO
R

S
A

CC
EN

T 
CO

LO
R

S

BRAIN

LIGHT

POWER

Rethinking “Automotive”:
How to Specify Components 

for Tomorrow’s Mobility
European Automotive Electronics Reliability Workshop

F.GOUYOU - Oct 2025



2025 AEC Eu RW 09-Oct-2025  | 

CO
R

E 
CO

LO
R

S
D

IV
IS

IO
N

 C
O

LO
R

S
A

CC
EN

T 
CO

LO
R

S

BRAIN

LIGHT

POWER

2

When AEC-Q specifications were first published (1994)…

Electronics in the cars…

The electronic partsThe electronics shows Basic electronics
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In the last 2 decades

… to electronic cars …

The electronics shows The electronic parts Electronic equipments 
everywhere
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4

Nowadays

… to EV and mobility

Mobility shows Advanced packaging EVs and Smart cities
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5

Electronics Everywhere — Inside and Outside the Car

Charging & Energy Interfaces
● EV chargers (AC / DC fast chargers) 

: wallboxes, public charging stations.
● Charge connectors & cables

Type 2, CCS, CHAdeMO, etc.
● Vehicle-to-Grid or -to-Home 

(V2G/V2H) converters : bidirectional 
power interfaces.

Access & Security Systems
● Key fobs / remote keyless entry 

(RKE) devices.
● Smart keys / proximity keys : 

communicate via LF (125 kHz) and UHF 
(433 MHz / 868 MHz).

● Digital keys on smartphones (BLE, 
NFC, UWB).

● Immobilizer antennas (sometimes 
integrated in external modules like door 
handles).

Connectivity & communication
● Telematics units or antennas 

integrated into roof modules or shark 
fins (sometimes physically external).

● Vehicle-to-Infrastructure (V2X) 
roadside units (RSU) : placed along 
roads or in smart parking systems.

● External Wi-Fi / LTE gateways used 
by fleet operators.

Environment Monitoring & 
Infrastructure
● Parking sensors or smart parking 

infrastructure (ground sensors, parking 
meters)

● Traffic and ADAS infrastructure 
(radar reflectors, cameras, beacons 
supporting autonomous functions).

Accessories & Add-ons
● Tire Pressure Monitoring System 

(TPMS) sensors (technically outside the 
cabin, inside wheel assemblies).

● Trailer control units / towing 
modules.

● External lighting units (smart 
headlights, taillights, exterior cameras).

● Roof boxes, auxiliary lights, or solar 
roofs with embedded electronics.

Service & Diagnostic Equipment
● OBD service tools and diagnostic 

dongles (plugged in externally).
● Remote diagnostic or fleet 

management devices connected 
temporarily or permanently outside the 
vehicle.
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ROOF

UNDERFLOOR / BATTERY 
COMPARTMENT

6

Changes in the compartments / platforms

In the past, electronics were 
mainly confined to 2 platforms 

(engine bay, cabin)

Diversification of Electronic Platforms Over Decades

Today, vehicle evolution extends them 
to new areas :

Electrical Vehicle

EXTERIOR SENSORS
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7

Applications moving to EV

BEV’s in 2025

Market Share Volumes

China 29.7% ~ 10.5 – 11.5 millions

Europe 20.4% ~ 2.5 millions

United States 11.2% ~ 1.0 million

India 7.5% ~ 0.6 – 0.9 million

Global 16.7 ~ 14 – 15 millions
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Changes in the stress factors
Applications moving to EV

ICE VEHICLES
(AEC-Q100 Gr. 0/1)

EV VEHICLES
(LV124 / ISO 1675-4)

Operating Temperature 
range

-40 to +125°C (gr. 1)
+150°C (gr. 0)

-40 to +105°C

Thermal Cycling tests
Rapid cycles -40 to +150°C

1000 cycles
Moderate ramp rate cycles

-40 to +105°C

Power cycling / Active 
stresses

Engine starts and ignition cycles
Continuous load operation, regenerative 

braking, DC fast charges

Humidity / condensation 
tests

85°C/85% RH (1000h)
non-condensing

60°C / 95% RH (1000h)
+ condensation cycles

Electrical stresses 12V, load dump, jump start 12V / 48V & HV (400-800V)

Mechanical / vibrations High vibrations and shocks
Lower vibration (motor mount-damped) 

but higher frequencies

Typical validation plan for powertrain/inverter ECUs
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9

More use cases
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10

Labels (grades) commonly found
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For Integrated Circuits (collected from diverse companies)
Grade comparison

Grade C I A

Quality & 
Reliability

Qualification Test Plan No AEC-Q100 AEC-Q100
Quality System ISO9001 IATF16949
Operating Temperature 0 to 70°C -40 to 85 °C -40 to 125 °C
DPM <50 Zero Defect Methodology
Failure Analysis flow Upon agreement Standard Priority

Foundry
Automotive Process Flow No No On demand
WAT SPL Monitoring No No Yes

Probe
EWS (die sort) No or sampled Yes Yes
GDBC Detection No No Optional
Dynamic PAT No No Yes

Assembly
Enhanced optical inspections No No Yes
Certified equipment and operators No No Yes

Test
Test conditions 100% RT 100% RT or HT 100% RT or HT
HSOV (when applicable) No Yes Yes
SBL, SYA No Yes Yes

Documentation
Part Production Approval Process (PPAP) No No Yes
Material declaration (MDS) IEC 62474 / IPC-175x IEC 62474 / IPC-175x IMDS / CAMDS

Main differences between grades : Process control and Services
Design and reliability are intrinsically the same.
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12

DPM comparison

Reference : Skyworks Si86xx digital isolators

➢ In some years, A-grade DPM may appear higher because automotive 
customers are more diligent in returning suspected defective parts for F/A.

➢ PPM rates are similar for I and A grades ; reliability is good.
➢ Few isolated I-grade failures likely due to lighter testing.
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Component and assembly technologies evolve

Assembly process stressors moving from high-temp to TC or sintering
=> PC (Pre-conditioning) to extend to new assembly technologies
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14

As specified in AEC-Q100
RELIABILITY ASPECTS

Test plans must be adapted to new mission profiles 
coming from new use cases.
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Reliability data

Declarations in PPAPs
AEC-Q reports (tests to pass)

have taken over…

Reduced visibility on product robustness.

…while reliability data (FIT rate, MTBF) 
no longer reported.
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Reliability data

AEC D reliability data rarely shared.
Criteria often miss automotive lifetimes.

Detailed AEC gr. D reliability data are rarely shared.

When available,
acceptance criteria often 
misalign with automotive 

lifetime targets



2025 AEC Eu RW 09-Oct-2025  | 

CO
R

E 
CO

LO
R

S
D

IV
IS

IO
N

 C
O

LO
R

S
A

CC
EN

T 
CO

LO
R

S

BRAIN

LIGHT

POWER

17

Conclusion

● Revisit qualification models ⇒ evolving technologies, new 
stresses

● Diversify Mission Profiles ⇒ by platform, not one-size-fits-all
● Be cautious with supplier labels ⇒ potential misinterpretation
● Include new stress factors ⇒ environment + process
● Back to fundamentals ⇒ mission-driven tests, reliability metrics 

(FIT / MTBF), not outdated “test-to-pass” plans

This will help avoiding under- or over-specification and ensure our 
requirements remain both relevant and robust.
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