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Ethernet, one the cornerstones of
today’s interconnect technologies,
just turned 40 years old
(www.netevents.org/ethernet-
innovation-conference), and is not
slowing down. Challengers like Token
Ring and ATM have come and gone,
but Ethernet has prevailed. Very few
technologies or standards in the
electronics and computing industries
can match this track record. There

is no single reason for its success,
but one of the important techni-

cal reasons is the approach to raw
bandwidth. While other technologies
focused on adding features from
different levels of the networking
stacks, and trying to maximize the
utilization of the bandwidth avail-
able, Ethernet has kept its focus and
added an order of magnitude band-
width. If it is simple, it can be devel-
oped quickly and deployed ahead of
more complex standards. 10Mbit/s to
100Mbit/s to 1Gbit/s to 10Gbit/s and
beyond, the steps are typically an
order of magnitude and the bit rates
are real, not baud rates as in most
other technologies.

In the embedded space, SoCs
have integrated Ethernet interfaces
for a decade, where the integration
is almost the defining factor that
makes a processor an SoC. The
need for bandwidth increase has
been driven for different reasons in
different applications. HDTV pushed
the raw display bandwidth require-
ment above 2.9Gbit/s. A single ARM®
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- Figure 1. Tl's KeyStone™ 66AK2H14 SoC
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Cortex™-A15 can provide 500Mbit/s
of network traffic in a real application,
a quad-core processor is already
often bottlenecked by 1Gbps. Typi-
cally the most valuable commodity

in the SoC is the performance the
processor is able to provide, and the
system architect does not want the
networking or interconnect band-
width to become the bottleneck. This
is definitely the case for high-perfor-
mance multicore processors such as
66AK2H14 SoC.

The 66AK2H14 SoC shown in Fig-
ure 1, with the raw computing power
of eight C66x processors and quad
ARM Cortex-A15s at over 1GHz per-
formance, enables applications such
as very large fast fourier transforms
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(FFT) in radar and multiple camera
image analytics where a 10Gbit/s
networking connection is needed.
There are, and have been, several
sophisticated technologies that have
offered the bandwidth and additional
features to fill this role. Some such
as Serial RapidlO® and Infiniband
have been successful in application
domains that Gigabit Ethernet could
not address, and continue to make
sense, but 10Gbit/s Ethernet will
challenge their existence.

The only area where Ethernet use
might be perceived to decrease is in
data centers with technology trends
like Software Defined Networking
(SDN) and architectures like Open
Compute. SDN might be a major



change at several levels, but under-
neath at layer 2, it is just Ethernet.
Approaches like Open Compute
move the border between memory
mapped and message-based con-
nectivity one level of hierarchy.
Between racks or chassis it is still
just Ethernet.

Deterministic behavior has been
a traditional angle which Ethernet’s
competing solutions have chal-
lenged. Historically, Token Ring and
ATM, and more in the embedded
space Serial RapidlO, sometimes
with the power of a dominant corpo-
ration or an industry, and sometimes
with less muscle, have provided
guarantees of quality of service
(QoS), while pointing out the lack of
those in Ethernet. Bandwidth pro-
visioning and enforcing the use of
Ethernet features such as IEEE802.3
Qav shaping have allowed Ethernet
to be used in real-time applications
like audio and video (Ethernet AVB).
In addition, applications driven by
raw bandwidth can provide lower la-
tency and reduced jitter by reducing
the head of line blocking and trans-
mission time of a packet.

Texas Instruments Keystone™ ||
devices introduce 10G Ethernet to a
whole new class of devices. XFI inter-
face, utilizing a single SERDES lane,
reduces the power consumption of
an integrated 10G to a few hundred
milliwatts compared to older four-
lane XAUI at over a watt. There are
several different application scenari-
os where 10G Ethernet is relevant in
both computationally heavy process-
ing with the 66AK2Hxx devices with
multiple >1-GHz C66x processors, or
data movement dominated applica-
tions with AM5K2E multicore ARMs.

For example, when the application,
such as radar signal processing, is
based on calculating FFTs, the com-
putational power of the 66AK2H14
SoC exceeds 1G Ethernet by a sig-
nificant margin, moving to 10G will
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remove that bottleneck and allow it to
fully utilize the computing power.

On the other end of the application
spectrum, AM5K2E02 and AM5K2EQ4
multicore ARM Cortex-A15 SoCs,
shown in Figure 2, are often tasked
with moving data from a couple of the
integrated interfaces, such as multiple
USB3s, PCles and/or multiple 1G
Ethernet ports, to an aggregated IP/
Ethernet connection. Traffic from each
of these can be at the 1Gbit/s level or
above. So for the aggregated traffic,
10G Ethernet fits perfectly.

In both of these cases the support-
ing XFl interface and the ability to
switch at wire rate with 10G Ethernet
allows glue-less daisy chaining of a
couple of Keystone Il SoCs. This al-
lows getting rid of a separate switch
chip, or in the case of larger systems
with dozens of SoCs, a lower port
count switch can be used for better
power and cost efficiency. Keystone
Il 10G Ethernet switching supports
IEEE 1588-2008 and IEEE 802.1AS
precision timing and IEEE 802.3Qav
shaping, for real-time applications
such as Ethernet AVB.

The last discussion point is soft-
ware performance and 10G Ethernet.
The situation where the raw rate
of packets the I/O can deliver can
overwhelm the software is not un-
common in Ethernet’s history. Key-
stone Il SoCs are addressing this in
a couple ways. First by making sure
the hardware supports coherency for
the packets coming in and out from
10G Ethernet. This has a significant
performance impact almost regard-
less of the software architecture cho-
sen, i.e., full Linux™ TCP/IP stack,
something more networking focused
like TI’s Transport Netlib on the ARM
Cortex-A15s, or a traditional RTOS in
either ARM or C66x DSP. An impor-
tant consideration is that the goal of
the application, unless one is building
a router, is not to fully utilize the Eth-
ernet link, but rather to not make it
the bottleneck. The value add comes
from the full solution. With 10G Eth-
ernet there is one thing less to hold
back the performance of the system.

For more information on TI’s de-
vices enabled with 10G Ethernet, visit
ti.com/dsp.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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