KeyStone Multicore DSPs

for High-Performance Radar
and Avionic Systems
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Many of today’s radar, military telecom

and avionics systems require high
complexity within a constrained size, weight
and power (SWaP). These systems are
signal processing intensive and heavily rely
on the efficient implementation of digital
signal processing algorithms.

The rapid move to new waveforms,
video standards, and higher network
densities requires flexible programmable
implementations. The ability to provide field
upgrades or configurability is critical for the
next generation of radar, military telecom
and avionics systems.

Texas Instruments’ multicore
processors offer the high-performance
processing capabilities that these applica-
tions require, with full programmability
and compelling performance per watts. In
production now are TI's TMS320C6678
and TMS320C6657 DSPs, based on Tl's
KeyStone architecture, which are available
on multiple COTS formats like PCle, AMC,
3U VPX, XMC, and ATCA. To ease develop-
ment, Tl also offers a low-cost Evaluation

A figure 1. Low cost multicore evaluation
module (EVM).

Module (EVM) that includes a Multicore
Software Development Kit (MCSDK) and
Code Composer Studio integrated develop-
ment environment, allowing programmers
to quickly come up to speed on the devices
(see Figure 1).

The 66AK2H12 System-on-Chip (SoC)
based on TI's Keystone Il architecture is now
sampling and features the industry’s first, in-
frastructure-class, quad ARM® Cortex™-A15
MPCore™ processor cluster. The 66AK2H12
also features eight TMS320C66x Tl DSP
cores and multiple high-speed SERDES
interfaces. This device allows for new,
optimized embedded processor architectures
to be designed for this market.

Floating point
and Accelerators
As signal processing requirements continue
to increase in waveform-intensive applica-
tions like sonar, radar, signals intelligence
(SIGINT) and software defined radio (SDR),
the use of multiple digital signal processor
(DSP) cores is a key enabler, offering
unmatched GFlops/W performance. Each
(C66x core provides up to 20 GFlops of
single-precision IEEE floating point perfor-
mance and up to 5 GFlops of native, [EEE
double-precision performance. Multicore
further enables these applications with the
increased performance of multiple cores
while keeping the power at acceptable levels.
The ability to support native floating point
operations is another key advantage of

TI's Keystone devices. Previously most,
multicore, high-end digital signal processors
focused mainly of fixed-point performance
which did not meet the requirements of the
radar and avionics markets. Floating point
processors enable higher dynamic range
and increased precision which fixed-point
processors cannot achieve easily. Since
the C66x core supports both fixed and
floating point precision, designers can
choose which format best suits their
system (or algorithm) and dynamically
switch back and forth as well.

Dedicated accelerators also play a
role in boosting the overall efficiency of
a system designed with the KeyStone
architecture. In addition to the DSP
performance, the TMS320C6657/55
features a Viterbi CoProcessor (VCP) and
Turbocode Decoder CoProcessor (TCPd)
accelerators for speeding up the forward
error correction used in communications
systems. These accelerators operate
independently to minimize DSP use and
reduce latencies. While developers take
advantage of these accelerators, the DSP core
is free to perform other signal processing.

TI's TMS32006657 is based on 40-nm
process technology and delivers up to 80
GMAGs and/or 40 GFLOPs at 1.25 GHz.
TI's TMS320C6678 is based on 40-nm
process technology and delivers up to 320
GMACs and/or 160 GFLOPs at 1.25 GHz.
TI's 66AK2H12 is based on 28nm process
technology and delivers up to almost 200
GFLOPS at 1.25 GHz.
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A figure 2. TI's 66AK2H12 system-on-chip
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Mission critical-based applications also

require a great deal of high-speed interop-

erability with equipment and devices from

other multiple vendors and with currently

deployed legacy equipment. Data transfers

between sensor equipment and signal

processing units is high in many of these

applications. TI's KeyStone architecture

has a high-performance peripheral set

with everything needed to develop a robust

avionic, radar, or SDR system. The

peripherals include:;

e PCl Express port with two lanes
supporting GEN2 up to 5 GBaud per lane

e Four lanes of Serial RapidlO®
(SRIO), compliant with RapidlO 2.1 spec
for up to 5-Gbps operation per lane

e Hyperlink supporting up to 50 GBaud
direct connection with other KeyStone
devices

e Gigabit Ethernet (GbE) port or switch
depending on the device with one or
more SGMII ports, each supporting up
to 1000Mbps

e 32-bit and 64-hit DDR3 with ECC
interfaces at up to 1,333 MHz speed
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e 16-bit external memory interface (EMIF)
for connecting to flash memory (NAND
andNOR) and asynchronous SRAM

SRIO, PCle, and Hyperlink all provide the
high-speed interconnects between multiple
DSPs and/or FPGAs. The Hyperlink inter-
face, supporting up to 50 Gbps, provides
a point to point high speed interconnect
that offers low protocol and high-speed
communication and connectivity to other
KeyStone devices or FPGA. FPGA IP cores
are also available for this interface. All told,
TI's KeyStone devices provide a scalable
solution that meets the needs of today’s
radar, SDR, and avionics systems.

66AK2H12 SoC offers new
architecture possibilities
The quad Cortex-A15 processor

cluster on the 66AK2H12 allows efficient
systems to be built without the need for

a separate host processor (see figure 2).
With full support of Linux (both commercial
and open) the 66AK2H12 allows existing
code to be ported simply and easily to the
new SoC. The processing power of the
DSPs can then be easily accessed using
standard multicore programming protocols
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Get Started Quickly with TI
Software Tools and Optimized
Codecs
e Multicore Software Development Kit
(MCSDK)
o Robust software development
environment for rapid development
o Provides I/0 drivers for all high-speed
interfaces
o Includes the network development kit
for GigE support
o Available on both Linux™ and
Windows®
o Extensive online training

such as OpenMP and OpenCL, both of
which are supported on Tl processors. In
addition, the quad Cortex-A15 cluster can
run full networking and protocol stacks
taking advantage of the on-board network
COProcessors.

The combination of the Cortex-A15
processors and C66x DSPs will allow a new
generation of solutions with unmatched
performance at equivalent power, size and
area levels for the mission critical market.

For more information about Tl's
KeyStone-based DSPs and SoCs, please
visit www.ti.com/multicore.
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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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