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T
he prospect of autonomous vehicles can spark lively 
conversation, well beyond the gearhead fraternity who 
tend to cherish the idea of an engaged driving experi-
ence. In contrast, some vehicle users look forward to the 

day when we can travel from A to B without the need for human 
input, and, therefore, greater safety and much more.

However, recent semi-autonomous vehicle accidents have 
brought consumer attention to what we in the industry have 
known for some time. This autonomous driving thing isn’t as 
easy as some first thought. We’re seeing major OEMs back off 
earlier predictions for the implementation of Level 3 and 4 semi-
autonomous vehicles, with the first mainstream high-end vehi-
cle’s availability now estimated for 2021. The table summarizes 
the SAE International’s definitions for the levels of autonomous 
driving.

The race to bring 
autonomous vehicles 
to market and the cul-
tural divide between 
the Silicon Valley and 
traditional automo-
tive OEMs is heating 
up. Automotive OEMs 
are known for taking 
long and methodical 
approaches to solving 
problems, whereas Sili-
con Valley adopts the 
mindset of going fast, 
being agile, and not 
missing a market win-
dow. These two very 
diverse approaches 
bring the best of both 
worlds to the design 

floor of autonomous vehicles. 
To date, this collaborative approach has provided evidence 

of success. However, as we enter the final stretch of producing 
these vehicles for real consumers—rather than for testing and 
research—will this marriage continue to hold together?

Couple this with the emerging component/systems-level 
technologies, infrastructural roadblocks (~30% of the roads in 
the U.S. are unpaved), government bureaucracy, security con-
cerns, and the costs associated with making self-driving vehicles 
mainstream, and you can quickly see that the development of an 
intelligent, safe, and robust light vehicle has its challenges.

GETTING TO LEVEL 2

At ON Semiconductor, we’re working to address the compo-

Set against today’s emerging component-level technologies, how far are we along on 
the autonomous vehicle journey, which no doubt has potential roadblocks, diversions, 
and other challenges that lie ahead?

The Winding Road to 
Autonomous Vehicle Reality
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autonomous vehicle.
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nent and system challenges as we collaborate directly with the 
OEMs and Tier 1s. For example, we’re actively working with 
automotive designers to help them understand today’s require-
ments for a Level 2 autonomous vehicle and implement systems 
such as a Surround View System (see figure).

However, enabling vehicles to autonomously navigate without 
human input through complex settings requires them to “see” 
and “understand” situations more like humans (examples of 
these complex settings include city centers, construction zones, 
snow, fog, heavy rain and remote areas). This requires not only 
currently available, commercially viable, automotive-qualified 
products, but will also include technologies, products, and safety 
standards that aren’t yet mainstream in the industry. And, all of 
this must be implemented with ZERO accidents, 100% reliabil-
ity, and continuous learning. 

Much of this technology is currently under trial or in low-
volume production. In addition, every major OEM is testing 
vehicles somewhere in the world, and a few high-end manu-
facturers have viable Level 2.5 vehicles on the street. One such 
example is the new Mercedes E-Class, which demonstrates 
numerous advanced semi-autonomous features. 

Given these stringent requirements, new automotive capable 
technologies all have to work seamlessly with the vehicle’s “deep 
learning” central safety processing unit to fully manage the driv-

ing experience. Examples of these automotive-capable technolo-
gies include both global and rolling shutter CMOS image sen-
sors for advanced driver-assistance system (ADAS) applications 
(eyelid detection, lane departure, signage and object detection), 
LiDAR (short-range object detection), and Radar (long-range 
object detection). 

The “Sensor Fusion” technique—where the correct sensor 
combination is implemented for the task at hand—enables 
the central processor to safely complete the task, rather than 
attempting to operate from just one sensor input. The complexi-
ties of semi-autonomous and autonomous driving will dictate 
the use of a large variety of sensors to safely drive at Levels 3 
through 5.

ADDRESSING SOFTWARE SAFETY

Beyond the technology and sensor fusion, we haven’t even 
mentioned the complexities of reliable, mission-critical hard-
ware and software. We must address the safety aspects of vehi-
cles no longer being 100% controlled by humans. 

For years now, the airlines have been dealing with “electroni-
cally controlled” systems. The airline industry has confronted 
with this challenge via the redundant-systems approach. This 
approach can be absorbed in the overall cost of a multimillion-
dollar aircraft. However, multiple redundant systems in a light 

SAE 
level Name Narrative Definition

Execution of 
Steering and 
Acceleration/ 
Deceleration

Monitoring 
of Driving 

Environment

Fallback 
Performance 
of Dynamic 

Driving Task

System 
Capability 
(Driving 
Modes)

Human driver  monitors the driving environment

0 No 
Automation

the full-time performance by the human driver of all 
aspects of the dynamic driving task , even when enhanced 
by warning or intervention systems

Human driver Human driver Human driver n/a

1 Driver 
Assistance

the driving mode-specific execution by a driver assistance 
system of either steering or acceleration/deceleration using 
information about the driving environment and with the 
expectation that the human driver perform all remaining 
aspects of the dynamic driving task

Human driver 
and system

Human driver Human driver
Some driving 

modes

2 Partial 
Automation

the driving mode-specific execution by one or more driver 
assistance systems of both steering and acceleration/
deceleration using information about the driving 
environment and with the expectation that the human 
driver perform all remaining aspects of the dynamic driving 
task

System Human driver Human driver
Some driving 

modes

Automated driving system (“system”) monitors the driving environment

3 Conditional 
Automation

the driving mode-specific performance by an automated 
driving system of all aspects of the dynamic driving task 
with the expectation that the human driver will respond 
appropriately to a request to intervene

System System Human driver
Some driving 

modes

4 High 
Automation

the driving mode-specific performance by an automated 
driving system of all aspects of the dynamic driving task , 
even if a human driver does not respond appropriately to a 
request to intervene

System System System
Some driving 

modes

5 Full 
Automation

the full-time performance by an automated driving system  
of all aspects of the dynamic driving task  under all roadway 
and environmental conditions that can be managed by a 
human driver

System System System
All driving 

modes
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vehicle, while technically an answer, are far too cost-prohibitive 
for a production vehicle. 

Functional Safety standards become an integral part of each 
automotive product development flow, spanning all aspects of 
specification, design, implementation, integration, verification, 
validation, and production release. ISO 26262 standard, which 
is an adaptation of the Functional Safety standard IEC 61508, 
defines Functional Safety acceptance criteria for automotive 
equipment, and is applicable throughout the lifecycle of the 
products. The scope of the standard includes all automotive 
electronic and electrical safety-related systems. 

Specifically, the standard encompasses a set of recommended 
and highly recommended requirements applicable to all safety-
critical components through their full lifecycle. During the 
development of a safety-critical item or component, the need to 
apply a given requirement is directly linked to an “automotive 
risk” based approach that allows the developer to determine risk 
classes, known as Automotive Safety Integrity Levels (ASILs). 

By determining the risk level of an application or an element, 
the necessary requirements for reducing the risk level from a 
systematic risk to an acceptable residual risk, as well as a random 
hardware failure point of view, are defined. This will include the 
definition of a complete set of requirements for validation, but 
also verification through timely confirmation reviews. 

For example, ON Semiconductor designs key features directly 
into its solutions with ISO 26262 requirements as well as keep-
ing system-level technical safety requirements in mind. Thus, 
both system and software developers can implement these safety 
standards for their products in a cost-efficient manner—includ-
ing requirements derived from safety goals up to ASIL D.

Self-driving vehicles are coming. There’s no stopping it. How-
ever, they’re not coming as fast as most of us once thought. The 
delay will likely not be semiconductor-related, but instead due to 
infrastructure, regulation, and cost. Yes, we will see fully semi-
autonomous high-end vehicles in 2021, and yes, we will have 
many semi-autonomous options in vehicles prior to that. Fully 
autonomous vehicles, however, will not become mainstream for 
quite some time—not until they can navigate the orange barrels 
on the continuous, winding road to autonomous vehicle reality.
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