
Video processing demands are on the rise from 
a wide variety of applications:

•  The latest tablets and TVs support 4K 
resolution (surpassing 1080p resolution)

•  Broadcast television cameras are capturing 
higher-fi delity images (up to 12b per pixel)

•  The new video encoding standard, HEVC (or 
H.265), offers unsurpassed compression but 
requires signifi cantly more processing than 
the current H.264 standard

The rapid move to these new standards 
and higher formats require programmable 
implementations as time to market is critical 
and the delay to build dedicated hardware 
could mean missing critical market windows. 
In addition, changes are still coming on all 
these fronts so programmable systems add the 
crucial ability to provide fi eld upgrades as the 
industry moves to these new formats.

Texas Instruments’ multicore processors 
offer the high-performance processing 
capabilities that these applications require, with full programmability in a cost- and power-

optimized package. In production now is TI’s 
TMS320C6678 DSP, based on the KeyStone 
architecture, which is available on standard 
form factor PCIe cards for video processing 
offl oad in existing servers (see Figure 1). 
Also sampling is TI’s 66AK2H12 System-on-
Chip (SoC), based on the latest KeyStone II 
architecture (see Figure 2 on the following 
page). The 66AK2H12 adds a quad ARM® 
Cortex™-A15 MPCore™ processor cluster 
to eight TMS320C66x TI DSPs and allows 

for new, optimized server architectures to be 
designed for this market.

Making video infrastructure 
development simple, fl exible and 
slashing time to market
There are a number of challenges facing the 
video infrastructure market ranging from simply 
supporting the vast amount of video traffi c 
to supporting the latest and greatest video 
encoding/decoding standards. The biggest 
challenge currently is the need to support the 

Multicore DSPs for High-Performance 
Video Coding
Delivering high density, low power and cost effi ciency

Key Features
•  C6678 – Highest DSP performance – 

fastest multicore fi xed- and fl oating-point 
DSP

 •• Under 10W
 ••  8 C66x DSP cores, 1.25GHz, 

160 GFLOPS, 320 GMACS
 ••  Available on PCIe cards (quad and octal 

solutions)
•  66AK2H12 – First truly infrastructure-class 

device with quad Cortex-A15 processors
 •• Under 16W
 ••  Four Cortex-A15 RISC cores, 1.4GHz, with 

NEON SIMD and VFPv4 fl oating-point units
 ••  Eight C66x DSP cores, 1.2GHz, 

160 GFLOPS, 320 GMACS
 •• Hardware virtualization and ARM Trustzone
• KeyStone II architecture
 ••  Multicore Navigator – brings single-core 

programming simplicity to multicore SoCs 
with 16,000 atomic hardware queues

 ••  TeraNet – On-chip crossbar switch fabric, 
multi-terabit/s data throughput

 ••  Multicore Shared Memory Controller for 
fast DDR access

 ••  64-bit DDR3 (2 for 66AK2H SoC) with ECC 
support

• High-speed interfaces
 •• 10GigE Switch (66AK2H SoC)
 ••  GigE Switch with on-board packet 

accelerator and network co-processor
 •• PCIe Gen 2, 2 lanes
 •• RapidIO® Gen 2, 4 lanes
 ••  HyperLink 50 Gbps SerDes (2× on 

66AK2H12 SoC)
• Low power
 •• C6678 DSP nominal 10W
 •• 66AK2H12 SoC nominal 15W
 •• Dynamic power monitoring
 •• SmartRefl ex™ technology

Figure 1. Advantech DSPC-8681 full-length PCIe 
card with eight C6678 DSPs 
Figure 1 Advantech DSPC-8681 full-length PCIe



new High Effi ciency Video Coding (HEVC or 
H.265) standard. The standard is still currently 
under defi nition but is expected to be ratifi ed 
very soon. HEVC improves data compression by 
up to 50% over the current state-of-the-art and 
with the increasing amount of high-defi nition 
(HD) video traffi c, this is a huge benefi t. In 
addition to providing fl exibility in the network, 
there is also the issue of encoding data at 
the camera. When video is being captured at 
a live event, it also needs to be compressed 
and sent back to the studio for editing prior to 
broadcasting and often times the requirements 
are higher for this than for normal transmission 
as the broadcasters would like to keep the 
quality as high as possible prior to editing. A 
key benefi t of TI’s multicore product line is the 
ability to support large-scale deployments as 

found in data centers as well as the ability to 
support high-end camera systems in the fi eld. 
This allows a wide range of products to be 
developed quickly, leveraging the KeyStone 
architecture to scale from smaller to larger-
scale systems.

TI provides a Multicore Video Software 
Development Kit (MCSDK-Video) to get 
developers going quickly with optimized coding 
implementations (see Figure 3). Using the 
MCSDK-Video and either standalone evaluation 
modules, or off-the-shelf PCIe cards, such as 
Advantech’s lightning DSP cards, differentiated 
systems can be quickly created that are both 
fl exible and cost/power conscious. Figure 4, 
on the following page, shows the performance 
capabilities of the DSPC-8682 PCIe card as 

well as the  DSPA-8901.

Figure 2. TI’s KeyStone 66AK2H12 SoC

Get Started Quickly with TI 
Software Tools and Optimized 
Codecs
•  Multicore Software Development Kit 

(MCSDK) with Video Infrastructure Demos
 •• MCSDK
  –  Robust software development 

environment for rapid development
  –  Provides I/O drivers for all high-speed 

interfaces
  –  Includes the network development kit 

for GigE support
  –  Available on both Linux™ and 

Windows®

  –  Extensive online training
 •• Video Demos
  –  Optimized video codecs including 

MPEG-4, H.264, JPEG 2000 and more
  –  Framework to launch codecs on 

stand-alone evaluation modules and 
on Advantech PCIe cards

  –  Supports encode, decode and 
transcode modes

  –  Includes examples of graphics and 
text overlay, frame-rate conversion 
and spatial resizing

  –  Runs in single-core, multicore, and 
multi-device modes

Codec Support

Video codecs JPEG 2000, AVC-Intra 50/100, H.265, H.264 10-bit 4:2:2, H.263, MPEG-4, MPEG-2 
4:2:2, JPEG, VC1, SVC, Sorenson Spark encoders and decoders

Audio codecs AAC, AACv2, AC3, MP3, WMA8, WMA9 encoders and decoders

Voice codecs G.711, G.718, G.722, G.722.1, G.723, G.726, G.728, G.729AB, G.729G, GSM-ARM 
w/ EFR, GSM-FR, EVRC-B, WBAMR

Figure 3. Optimized codec support
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66AK2H12 SoC offers new 
architecture possibilities
The integration of the quad Cortex-A15 cluster 
in TI’s 66AK2H12 SoC allows effi cient systems 
to be built without the need for a separate 
host processor. With full support of Linux (both 

commercial and open) the 66AK2H12 SoC 
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 such as OpenMP and OpenCL, both 

of which are supported on TI processors. 
In addition, the quad Cortex-A15 clusters 
can run full networking and protocol stacks 
taking advantage of the on-board network 
coprocessors. With the large number of high-
speed interfaces the 66AK2H12 SoC not only 
supports traditional server architectures and 
Advanced TCA designs, but new architectures 
optimized for video processing could also be 
easily developed.

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

Multimedia Application
System Solution Density

(# of channels)

PCIe card 
8 C6678 DSPs

ATCA card 
20 C6678 DSPs

Mobile Voice Applications 

AMR encode + decode, 12.2Kbps 11,000 27,500

Mobile Video Applications

H.264 BP encode + decode, CIF, 30 fps 240 600

Content Delivery Network

H.264 BP encode + decode, SD, 30 fps 120 300

HD Conferencing MCU, MRFP

H.264 BP encode + decode, 1080p30 12 30

HD Broadcast

AVC-Intra 100, 10-bit, 4:2:2, 60 fps 5 12

Figure 4. Performance capabilities of the TI-based PCIe and ATCA cards
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changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, 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.

TI 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 TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
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TI 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
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other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
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Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
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Resale of TI components or services with statements different from or beyond the parameters stated by TI 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.
TI 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 TI 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 TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.

In some cases, TI 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 III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those TI components which TI 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.

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