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Heterogeneous Integration Roadmap

Chapter 5: Automotive

TWG Chairs: Vikas Gupta (ASE), Veer Dhandapani, (NXP)
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Chapter 5 Key Sections

e Section 4: Autonomous, ADAS and Sensing Needs
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 Section 5: Data Processing for Autonomous, ADAS, Infotainment and
Connectivity

e Section 6: Vehicle Electrification™

e Section 7: Reliability

https://eps.ieee.org/images/files/HIR_2021/ch05_automotive.pdf
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Electronics Content in ICE vs EV

Semiconductors in Automotive
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Value Shift to More Safe and Secure MPUs/MCUs (1)
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Example Autonomous System (Mobileye, CES 2023)

Operational Design Domain (ODD)

Full ODD

SuperVision™
1l surround cams
Optional radars

Highway only

SuperVision™ Lite
Front + rear camera
4 parking cameras
Sradars

Base/ enhanced
ADAS

Front camera
Cloud enhancements

2 x EyeQ5/6H

N/
1x EyeQ4/5/6L

1x EyeQ6H =

Eyes-on
Hands-on

Eyes-on
Hands-off

iN mobileye

Chauffeur™
2 1l surround cams
Chauffeur Front Licar
11 surround cams Surround imaging radars

Surround imaging radars

Chauffeur™

1l surround cams
Front Lidar
Surround radars

Driver

Eyes-off
Hands-off
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Drive”

11 surround cams

Front Lidar

Surround imaging radars

4x EyeQ6H

Tele-Operations
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Opportunities for Cross TWG Collaboration

Autonomous, ADAS and Sensing Needs
* Processors Auto vs. HPC requirements (HPC & Data Center TWG)

* Sensing (MEMS & Sensors Integration)
* Lidar
* Imaging Radar

Role of 6G in Autonomous driving (Mobile TWG)
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Vehicle Electrification

The shift to electric vehicles is forecast to accelerate
Electric vehicle sales ratio (%)
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* Electrification, higher voltage adoption are the key drivers
* XEV market expected to grow at ~34% CAGR from 2021-27
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Electrification and Packaging

> Overmold * Key Drivers

* Lower cost S/kW

* Higher Power Density kW/kg
* Smaller Size kW/L

» Componentintegration « Epnhanced modularity coupled
with low inductance, low loss,
improved thermal performance

| )3 powerinegration through advancement in package

oo i = .,.g,, o designs
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‘ Plted vin interconnections, die-attach and

substrate technologies playing a
key role in package innovation and

> Double-sided DBC
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Opportunities for Cross TWG Collaboration

Vehicle Electrification (Power Electronics TWG)
* Inverter

* On Board Chargers

* DC-DC Converters, Battery Management Systems

Reliability (Reliability TWG)

» Reliability requirements and qualification strategies for evolving use conditions
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Opportunities for Cross TWG Collaboration

Autonomous, ADAS and Sensing Needs
* Processors Auto vs. HPC requirements (HPC & Data Center TWG)

* Sensing (MEMS & Sensors Integration)
* Lidar
* Imaging Radar

Vehicle Electrification (Power Electronics TWG)

* Inverter

* On Board Chargers

* DC-DC Converters, Battery Management Systems

Reliability (Reliability TWG)

* Reliability requirements and qualification strategies for evolving use conditions
Role of 6G in Autonomous driving (Mobile TWG)
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Automotive Technical Working Group

Many Thanks for your
Attention and Support
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