
Overview 
Advances in automotive design have led to an 
exponential increase in vehicle electronics. Today’s 
vehicle design improvements are due in large part 
to the application of electronics to automotive 
systems. Vehicle functions are divided into systems 
and sub-systems to provide for passenger enter-
tainment, comfort, and safety, as well as to improve 
vehicle performance and enhance powertrain 
control. 

 
These systems must communicate with one an-
other over a complex heterogeneous in-vehicle 
network (IVN). Each network typically contains 
multiple communication protocols including the 
industry standard Controller Area Network (CAN), 
Local Interconnect Network (LIN), and the recently 
developed FlexRay standard.
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In-Vehicle Network Design
Synopsys’ Saber® simulator is a complete design and verification solution for in-vehicle
communication networks. Engineering teams worldwide use the Saber environment to apply
robust design methods to critical areas such as the verification of the network physical layer.

Flexible Data Analysis 

The Saber simulator’s comprehensive waveform analyzer 

displays, measures, and transforms simulation data to give a 

complete picture of the communication network operation.  

In-vehicle network performance measurements are easily applied 

to simulation results and displayed directly on the waveform. 

Design teams use these measurements to quickly verify  

network operation against the performance specification.

Automating Simulation and Analysis 

Robust design methodologies require repetitive simulation 

steps, many of which are time consuming to setup. The Saber 

suite of tools helps design teams define, execute and save 

simulation configurations and results as a series of experi-

ments. The saved experiments can be loaded and customized 

for design processes that need to be repeated. For example, 

design teams can automate the evaluation of round-robin 

communication scenarios.

Boosting Simulation Throughput 

Robust design methodologies require advanced sensitivity 

and statistical analyses to verify the reliability of IVN physi-

cal layers. These analyses are recursive simulations requir-

ing hundreds or thousands of runs, which is impractical to 

support on a single CPU. The Saber environment solves this 

problem by distributing iterated simulations across a compute 

grid allowing multiple CPUs to perform the analyses in much 

less time. When a simulation is complete, results are gathered 

into a single data file for easy processing.

Conclusion 

The rapid increase of automotive electronics has led to  

daunting in-vehicle networking challenges. Saber tools are 

widely used by automotive OEMs and suppliers to design and 

verify network operation under a variety of conditions. The 

Saber simulator’s popularity in vehicle network design has led 

to the availability of essential IVN models by device manufac-

turers. These models are complimented by a comprehensive 

library of simulation models backed by 20 years of industry 

experience. Advanced modeling, simulation, and post-pro-

cessing capabilities have established the Saber simulator as 

the standard robust design and analysis tool for in-vehicle 

network physical layers.


