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he future of infotainment net-

I working can be divided into

two categories. For the Euro-

pean luxury brands, which have driven

the adoption of MOST from the very

beginning, the future will surely look

different than for the many followers
focussing on the mass market.

As of today, only 10 to 20 percent of
all passenger vehicles are equipped with
an infotainment network. At the same
time, many car makers who have not
previously been highly focused on in-
fotainment systems are facing the need
to improve in order to keep pace with
the digital world, offering networked
applications. For those car makers, it is
very important to rely on a technology
which is proven and shipping in high
volume, offering state-of-the-art perfor-
mance and low price at a minimum risk.
The re-use of MOSTS50 or MOST150
technology is a rock solid and straight-
forward approach, providing a well-un-
derstood network and taking advantage
of the existing MOST specifications,
components, software stacks, and deve-
lopment tools. The focus is on low-cost,
low-risk, and a very short time to mar-
ket. The available data rates are more
than sufficient for the transmission of
even multiple HD channels; the pro-
tocol stack, which has been developed
and debugged for more than ten years,
offers almost everything needed.

With the MOSTS50 UTP electrical
physical layer, in production since
2007, even a point-to-point link bet-
ween a head unit and a DSP audio am-
plifier can be cheaper than an analogue
connection plus a digital control bus.
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In-vehicle networking today and tomorrow

Since the foundation of the MOST Cooperation in 1998, 13 years have

elapsed. More than 100 car models relying on the powerful infotainment

backbone have been launched, and the third generation of Media Oriented

Systems Transport and MOST150 is about to be launched for mass pro-
duction. As always, even before one technology generation is close to

its peak, the question arises: what comes next?

By Harald Schépp

Looking at the premium OEMs, the
requirements are different. In-vehicle
infotainment is about to saturate the
market in terms of new and useful func-
tions and features. Connectivity outside
the car is becoming much more impor-
tant than pure entertainment. More and
more [P-based applications will arise,
making extensive use of the MOST
Ethernet Packet channel (MEP), which
is new and specific to MOST150. Here,
any standard protocol stack can be used
on top of MOST, providing both the
advantages of a synchronous network
and a powerful data pipe for IP/Ether-
net data.

Just as important is an appropriate
high-speed interface connecting the
network to equally high-speed proces-
sing devices, making use of the full
network bandwidth without loss.

Bandwidth requirements will be dri-
ven by fast software updating and fast
media access to on-board mass storage
devices, portable consumer devices atta-
ched via USB, and car-to-x applications
connected via either WLAN or LTE.

B Driver assist network
is required

The need for a driver assist network is
a hot topic in the industry, and there is
the fundamental agreement by many
OEMs and tier 1 suppliers that there
will be a new cluster in the electric/
electronic ecosystem of the vehicle for
driver assist applications.

However, as with all new technolo-
gies, one of the key questions is how to
start. Besides all the technical discus-
sions, the economic implications will
play a major role in decision-making.
Using MOST150 for driver assist net-
working has the clear advantage that
from the very beginning, future applica-
tions can benefit from and share in the
volume generated by the infotainment
market. From 2013 onwards, MOST150
based driver assist networks can have a
jump start in terms of volume. In cont-
rast, any other technology that is not yet
established in the automotive market
will have to blaze its trail through low
initial volumes and immaturity — MOST
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| Figure 1. Topology options using the
0581111 Dual Port INIC* for MOST150.

and FlexRay experienced exactly the
same thing during their infancy.

It has been shown that by adding
an appropriate safety layer, MOST can
be enabled to address functional safety
requirements up to ASIL D, while at
the same time being able to re-use a
major part of the technology and spe-
cifications that have been developed
and debugged over the last 13 years.
Over the longer term, uncompressed
video transmission requirements may
drive the bandwidth requirements of a
driver assist network, too.

1 The MOST roadmap

A major strength of MOST technology
is the careful balancing between tech-
nological possibilities, market require-
ments, and economic considerations. It

is extremely important to show a clear
cost-down roadmap in parallel to tech-
nological advancements. Several dif-
ferent aspects need to be addressed,
including data transport capacity, phy-
sical media, and topology options. As
there will be an increasingly strong tie
between infotainment/telematics and
driver assist, requirements from both
areas need to be fulfilled.

At the MOST Forum 2010, a proto-
type version of a multi-port INIC
for MOST150 was presented. The
OS81111 implements a two port ar-
chitecture which enables prototype de-
sign for alternative network topologies
(figure 1).

In a very elegant way, several topo-
logy options can be realized, including
ring, daisy chain, and star. Obviously,
in such a pseudo-ring architecture, the
bandwidth is shared between the dif-
ferent branches in the event that a star
topology is implemented.

Within the last year, technology has
advanced and the requirements have
become more defined. To meet these
needs, a true multi-port INIC chip is
being developed by SMSC, eliminating
the bandwidth sharing of the prototype
(figure 2).

With this chip, each branch will pro-
vide full 150 Mbit/s data transport capa-
city. In addition to the well established
MedialL. B 6-pin-interface providing a
bandwidth of 300 Mbit/s, a standard
high-speed interface offering a mini-
mum 1.2 Gbit/s is implemented. The
interface will match interfaces used by
the media processors found in multime-
dia or driver assist processing units. The
different branches
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themselves will run
on MOST150, with
the additional option
that each branch can
be hot-plugged or cut
off without impac-
ting communication
within the rest of the
system. Each branch
may consist of a
ring itself, or a daisy
chain, in which case
the dual-port INIC is
used. This architec-
ture addresses use
cases that require a

Clock
manager

Power
management

| Figure 2. Block diagram Multiport INIC.
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true star architec-
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ture, e.g. coming from the driver assist
domain, while at the same time maintai-
ning the principal advantages of MOST,
including the synchronicity and the low
latency of the network.

1 The need for higher bit-rates

It has always been a particular strength
of MOST to not shoot for the high-
est bit-rates technically possible, but
rather find the appropriate sweet spot,
as discussed previously. Instead, the
development of new functions and fea-
tures, speed grades, and physical layers
has always been driven by the MOST
Cooperation, collecting the real market
requirements of a broad community.
In figure 3, the driving functions for
MOST25, MOST150, and also the fu-
ture generation are shown.

The absolute speed grade for the
future generation of MOST is not yet
entirely determined. The same princi-
pal was applied when MOST150 was
developed: it was clear that a band-
width of more than 100 Mbit/s would
be required, but the exact bandwidth
was determined by other parameters,
such as the strong requirement of kee-
ping the POF and the connector system
identical to MOST?25.

The feasibility of implementing a
speed grade up to 10 Gbit/s for a next
generation has been investigated alrea-
dy. The even more interesting question
is: what does the automotive market
really need? Why would people like to
transport data at such high speed and
what kind of data is it?

And what is the appropriate physical
medium and what is the overall system
cost, including an automotive grade
network interface controller, physical
medium, and connector system? So-
lutions are being developed for POF,
PCS, and coax physical layers, with
each solution offering certain advan-
tages but also trade-offs. Staying with
POF and boosting the bandwidth to
the 1 Gbit/s range by smart modulation
techniques may be a interesting op-
tion, keeping the advantage of handling
a well-known optical cable and con-
nection system and taking full advan-
tage of the MOST150 volumes in the
market. Also, what is the appropriate
time line to introduce the next genera-
tion to the market, given the fact that
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| Figure 3. MOST roadmap.

MOST150 is just about to launch into
production this year?

Some boundary conditions are clear
already: the bit-rate will be beyond 1
Gbit/s. Both the optical and electrical
physical layer will be available, and
MOST will remain a synchronous net-
work providing a payload efficiency of
nearly 100 percent, with the ability to
seamlessly transport IP packet data. In
order to serve the driver assist market,
relevant parameters will be considered
to fulfill the functional safety require-
ments according to ISO 26262. Other
open items, such as appropriate inter-
faces to the application processor and
of course overall system cost are being
considered before the product and sys-
tem concept can be finalized.

B MOST in the market

It is critical for any new technology to
cross the chasm between being a niche
technology and becoming a widely ac-
cepted standard (figure 4).

Looking at semiconductors for the
automotive industry, the difference bet-
ween the semiconductor world and the
automotive industry is quite significant:
e.g. the definition of “reasonable volu-
mes* required for state-of-the-art sili-
con solutions in terms of performance,
quality, and price is different. The same
applies for product life cycles, parti-
cularly in the area of technologies like
infotainment and driver assist.

To overcome this hurdle, repeated
attempts have been made to import
technologies from the consumer space
into the car and thus gain scaling ef-
fects in terms of both volume and price.
The most recent examples are USB and
Ethernet. However, at second glance,
it becomes obvious that this has not
worked as hoped. Technologies need
to be optimized before being used in a
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ted and imple-

mented by the
major players of the consumer space,
although repeated attempts have been
made. And all the cell phone industry
could agree to harmonize is a common
charger.

The conclusion is that automotive
requirements, particularly in the net-
working area as a part of the DNA of
the car, require automotive-specific de-
velopments. But once a technology has
been developed and optimized for the
car, adding all the specific functions and
features required for in-vehicle use, the
consumer industry still does not want to
pay a premium, as most of these features
are not needed in the consumer world.
Allin all, it leads to optimized solutions
for the car, such as CAN, FlexRay and
MOST. In that context, single source
supply situations also need to be looked
at in a different light.

MOST has been in the market since
2001, having crossed the chasm with
implementation in about 12 percent of
all passenger vehicles. In 2007, SMSC
and Harman announced the opening
of the MOST link layer for MOST25
including a roadmap for MOST150.

Perhaps not surprisingly, no com-
pany has licensed the technology for
MOST?2S5 so far. The reasons are pretty
obvious: in contrast to CAN, where
several hundred million nodes are sold
each year, the overall market size is still
too low. For MOST50 and MOST150,
however, the picture looks different,
even if only infotainment applications
are considered so far.

MOST150 has already been adopted
by VW/Audi, Daimler, and other OEMs.
The volume curve will start to rise more
steeply from 2013/14 onwards, when
the roll-outs of high-volume models
start. At the same time, MOST50, which
is very well suited for the mass market —
as Toyota/Lexus have proven — and has
already found more adopters in the fast
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follower community mentioned above,
will follow a similar pattern.

This will lead to quick cost reduc-
tions, which makes it very attractive
for non-infotainment application areas
to participate in the high-volume effects
of MOST in the infotainment area. So
it can be expected that MOST interface
implementations by other semiconduc-
tor companies will now make technical
and commercial sense, in contrast to
MOST?25.

For CAN and MOST, it has taken
more than ten years to reach such a
point. Any new technology will have
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| Figure 4. From Early Market to Mainstream Market.

to follow the same pattern. In times
with even greater cost pressure, the
pre-investment, which has already
been made for MOST for over a de-
cade, will also have to be made for
other technologies, being new to the
car. Crossing the chasm means offering
superior technology at low price for
low volume over several years.
MOST has already crossed it — with
a clear future technological and com-
mercial roadmap. sj
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is Vice President Marketing of the Automotive
Information Systems division at SMSC. He is
founding member of the MOST Cooperation
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