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Á MOST150 physical layer standard uses identical Plastic Optical Fiber 
(POF) as used for MOST25

ÅIn MOST25, bandwidth restrictions were negligible

ÅConsidering the increased data rate for MOST150, POF-bandwidth 
capability came into focus

Á Bandwidth of an optical medium depends on

ÅNumerical aperture (NA) of the medium and fiber length

ÅNumerical aperture of the emitter

Introduction
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Á Specification Point 2 (SP2) marks the optical output interface

ÅCovers definitions such as optical output power, wavelength, jitter, 
ǊŜǎǘǊƛŎǘƛƻƴǎ ƻƴ ǇǳƭǎŜ ǎƘŀǇŜΣ Χ 

Á Specification Point 3 (SP3) marks the optical input interface

ÅCovers definitions such as range for optical input power, wavelength, pulse 
ǎƘŀǇŜΣ Χ

Á Mathematical representation of the POF Link

ÅApproximation, ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ thCΩǎ ǿƻǊǎǘ ŎŀǎŜ ǘǊŀƴǎŦŜǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ

MOST150 oPHY Automotive Physical 

Layer Sub-Specification

SP:    Specification Point

EOC: Electrical Optical 

Converter

OEC: Optical Electrical 

Converter
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Á In a first approach a few pulse shapes were generated for SP3 calculation

ÅMany combinations of parameters within the tolerance ranges are possible

o Transition time,Duty Cycle distortion, edge-characteristics

o Overall prediction for worst case scenarios on SP3 is challenging

Á Simulation campaign was started with the goal

ÅCreation of valid SP2 signals with broad variation of pulse shapes

ÅPerforming convolution on these SP2 signals

ÅAnalysing the influences on SP3 signals

Impact on SP3 Signal depending on SP2 

Signal and POF transfer function

[A]

[t]

SP2: Output signal
SP3: Input signal
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ÁAutomated Worst Case Determination for 
Specification Point 3

ÁWorst Case Determination Results for 
Specification Point 3

Overview
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SP3 Worst Case Determination and 

Analysis Flow
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Á Pulse shapes for rising and falling edges are 
generated automatically

ÅNormalized amplitude and time-scale is used

ÅPulse shapes are of two Unit Intervals (UI) length

ÅOver- and Undershoot mask bounds the edges

Á Parameterization of pulse shapes

ÅEdge:

o Transition time between 20% and 80%

ÅSurface:

o Surface over the normalized Amplitude

ÅOffset:

o Time deviation between transition and 
zero point

ÅHeight, Depth:

o Peak amplitude of the edge

Rising and Falling Edge

Surface

Height

Edge

Offset

[A]

[t]
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Á Edge generation either by polynomial 
or by spline interpolation

ÅStart and end points of the curve are 
fixed

ÅRandom interpolation points are 
generated in predefined boxes

ÅCurves are fitted through interpolation 
points

Á Checking the generated edge

ÅFor specification (predefined 
parameters e.g. edge and mask)

ÅFor defined pulse shape parameter 
intervals (edge,  surface, offset and 
height)

ÅUp to 10,000 trials for edge generation

Rising and Falling Edge Generation 

Pulse Shape 
Parameters

Edge 
Generation

Checking 
Specification

Checking 
Parameters

Accepted 
Edge

OK

10,000 

Trials

[A]

[t]
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Á Whole signals are build from one rising and one falling edge

ÅSignal sequence is defined by a file providing binary sequences in UI (Bit Pattern)

ÅtǳƭǎŜǎ ƭƻƴƎŜǊ ǘƘŀƴ н ¦L ŀǊŜ ŎƻƴƴŜŎǘŜŘ ōȅ ǇŀŘŘƛƴƎ ŜƛǘƘŜǊ ǿƛǘƘ άлέ ƻǊ άмέ

Á Requirements

ÅStarting point equal
to end point

o To avoid Dirac 
impulses

ÅOffset free signal

o DCA coding

Combining Edges to a Signal

[A]

[t]

Bit Pattern:                 0     1     1    1     0     0     1     1     0     0     0     1     1    0

3 UI 
Pulse

Zero Padding

Start Point End Point
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Á {tо ǎƛƎƴŀƭǎ ǊŜǎǳƭǘ ŦǊƻƳ {tн ǎƛƎƴŀƭǎ ŀƴŘ thCΩǎ ǘǊŀƴǎŦŜǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ

ÅTransmitting Channel is modeled by a Gaussian filter using FFT

ÅSP3 signal is assessed 
by several parameters

Á SP3 assessment:

ÅEdge [Min, Max]

Åɲ 9ŘƎŜ

ÅDuty Cycle

Åɲ 5ǳǘȅ /ȅŎƭŜ

ÅISI [Min, Max]

SP3 Signal Calculation

[t]

[A]
SP3SP2 Transmitting Channel
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Á Worst case determination assessment 
is done using coverage metrics

ÅCoverage analysis for falling and rising 
edges

ÅCross-coverage analysis for calculated 
SP3 signals

ÅAnalysis provides bar graphs, 2D and 3D 
plots

Á Coverage lacks are eliminated by 
additional simulation runs

ÅClosed parameter bounds for edge 
generation are used

ÅCoverage of different simulation runs 
can be analyzed together

Coverage Analysis
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