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Executive Summary Digital video continues to gain momentum in the market, enabled by the availability
As the accelerating digital video market of advanced display and storage technology and cost-effective digital signal proces-
widens its range, users are demanding sors (DSPs). Digital TV (DTV), especially high-definition TV (HDTV), is the most

easy access to video content throughout noticeable application, but any system that can be used for video reception or play-
the home, at the office and on the go. back may eventually need to accept input from a DTV source, whether it can display
Multi-format  transcoding with Tl's the picture at full resolution or not. The communication and entertainment networks
TMS320DM6467 digital media processor in homes are rapidly becoming more connected, so that video from various sources

and DaVinci technology will enable the will be received and recorded in a number of formats and shared with devices with

seamless transmission of video content different capabilities in terms of resolutions and compression schemes. Enterprises

between all types of video devices. are also making increased use of video conferencing, video security and other forms

of digital video that require multiple formats, frequently in multiple simultaneous
channels.

With the many potential variables, evolving video systems will often have to
accept content input one way, and then shift it to the appropriate output. In other
words, systems will have to be capable of transcoding—of changing resolutions,
encoding schemes and data rates in real time. Transcoding has long been familiar in
network infrastructure equipments, but its importance is only beginning to be felt in
set-top boxes (STBs), DTVs, digital media adapters (DMAs), DVD and personal video
recorders (PVRs), video cell phones and portable media players. In video conferenc-
ing, transcoding is often required to handle communications among different types of
displays, or on networks with different bandwidths. Video security systems may need
to display at one resolution while recording at another, and in addition to performing
transcoding tasks, security systems may need to analyze the video to detect motion
or recognize objects.
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As system developers look for processing solutions for video transcoding in these and
other products in the evolving market, they need to bear in mind both the performance
requirements of transcoding and the necessary flexibility to support multiple video for-
mats. All video has high data rates and throughput for HD is several times greater than for
standard definition (SD, the digital equivalent of traditional analog TV), so that HD
transcoding systems will need to be designed to provide even more memory and computa-
tions while taking into account cost constraints. Programming flexibility is essential in
order to support evolving coding-decoding (codec) algorithms and to adapt to different
codecs on the fly as inputs change.

The TMS320DM6467 digital media processor from Texas Instruments is designed to
handle the high data rates and varied codecs of transcoding systems. The DM6467 proces-
sor provides an exceptionally high level of computational performance and programming
flexibility, as well as peripheral integration that helps keep designs affordable.
Transcoding systems that are built using the new processor will realize 10x the perform-
ance of previous solutions at one-tenth the cost. Based on Tl's most advanced DSP archi-
tecture, the DM6467 processor is one of a family of media processors that form the hard-
ware foundation of TI's DaVinci™ technology for digital video applications. DaVinci tech-
nology offers comprehensive solutions for advanced digital video, including not only
processors, but also in-depth video software, development tools and support that simplify
development and speed time to market. Video systems based on the DM6467 processor
and DaVinci technology will be able to handle video performance loads while adapting to

the growing need for transcoded content that can shift across standards.

DTV provides for multiple formats, including both HDTV and SDTV, the latter with North
American NTSC and European PAL/SECAM digital equivalents, and all with multiple
refresh rates expressed in frames per second (fps). While the HDTV formats offer high res-
olution and a wide aspect ratio, the better picture quality comes at a cost in bandwidth.
Compared to the NTSC-equivalent format (often expressed as 480i60, meaning 704x480
pixels at 60 interlaced fps), the commonly broadcast HDTV 1080i60 (1920x1080) format
requires 6x the number of bits per second for uncompressed video, and the HDTV 720p60
(1080x720 with progressive fps) format requires 5.33x. HDTV systems must be capable of
supporting this high level of throughput and, if necessary, rescaling display outputs in real
time.

But DTV represents only the beginning of the wide range of content source and digital

display formats. At the lower end of resolutions is CIF, which with its subdivisions such as
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QCIF is widely used in streaming video and provides the basis for divided screen applica-

tions on DTVs. There are also computer displays, including a group of HD formats that are
used at times for entertainment systems, too, and range from WXGA (1366x768 pixels) on
up. Format conversions between source content resolutions and the target display resolu-
tion need to cover a wide range, including scaling down HD video for low-resolution dis-
plays and scaling up low resolution content for HD displays.

Add to this complexity the enormous data rates involved in all video, but especially HD.
An uncompressed 1080i60 HDTV signal with YCbCr 4:2:0 color sampling requires 746.5
megabits per second (Mbps) to transmit, and 336 gigabytes (GB) to store a 60-minute
video. To deal with such vast amounts of data, the well-established MPEG-2 codec
achieves compression ratios between about 30:1 and 50:1 on varied content, while more
advanced codecs such as H.264/MPEG-4 part 10/AVC and WMV9/VC-1 effectively double
these ratios. Migration to the more advanced codecs is taking place gradually, so
transcoding for backward compatibility with MPEG-2 will be a key requirement. For
instance, MPEG-4 AVC transmissions will have to be transcoded for playback on legacy
set-top boxes and DTVs. MPEG-4 AVC-capable STBs and DVD recorders can leverage
transcoding to reduce the amount of storage required for HD MPEG-2 broadcast content.

In home networks, it will be necessary to transcode not only in order to shift content bit
rates and rescale formats, but also to convert ownership protection methods between the
TV industry (various forms of conditional access) and the PC world (digital rights manage-
ment, or DRM). Video conferencing and security systems in enterprises have transcoding
requirements that often involve handling multiple channels, and support for multi-channel
operation is critical for infrastructure equipments in video head ends that feed program-
ming to subscribers. Video systems that are forced to deal with the varied combinations of
coded inputs, display outputs and channel densities will require processing solutions that
are fast, flexible and affordable.

By design, DSPs supply the high computational performance needed for video data
streams and real-time codec algorithms. Multi-core processors have the added advantage
of being able to partition performance between a DSP for signal processing and a RISC for
control, communications and software applications. Programmability provides the flexibili-
ty needed to support varied transcoding needs, and it also allows the system to be scaled
readily, so that the same basic design can support different market segments. A
comprehensive, easy-to-use software platform with audio-video application programming
interfaces (APIs) simplifies development, and system-on-a-chip (SoC) integration helps
keep system costs down.

Transcoding with DM6467 Technology Drives Video Market Evolution February 2008



I Texas Instruments

TI's DaVinci™ technology offers all these features, from high-performance DSP-based
hardware, to programmer-friendly system software, to a full range of application modules
designed for transcoding. The hardware foundation of DaVinci's transcoding solution is
the TMS320DM6467 digital media processor, which is specifically tuned for real-time
simultaneous encoding and decoding of multiple video formats. The DM6467 processor
delivers a 10x performance improvement over previously available solutions in formats up
to 1080p30, the highest specified HD resolution and refresh rate. Moreover, the proces-
sor's high level of integration and optimization delivers this performance at as little as
one-tenth the cost of previous application systems. The flexibility and efficiency of the
device can benefit consumer and business applications that need transcoding, such as
STBs, DMAs, multi-point control units, media gateways and multi-conferencing units;
video telephony, which requires simultaneous HD encoding and decoding; video security,
where simultaneous transcoding of multiple SD channels is important; and even video
infrastructure equipments, which demand the full range of multi-channel, multi-format
transcoding capabilities.

The DM6467 processor integrates a 600-MHz TMS320C64x+™ DSP and an ARM926EJ-S
RISC processor core, along with a High-Definition Video/Imaging Co-Processor (HD-VICP),
video data conversion engine, video port interfaces and high-speed communications. The
HD-VICP offers more than 3 GHz of DSP-equivalent processing power through dedicated
accelerators for MPEG-4, MPEG-2, VC1 and H.264 high-profile transcoding. The HD-VICP's
high throughput means that less than half of the DSP core’s performance is needed to
manage multi-format video transcoding, leaving the remainder for additional applications.
The video data conversion engine manages video processing tasks, including downscal-
ing, chroma sampling and menu overlay functionality that reduce the load on the DSP. The
video ports simplify design and save interface components, and PCI bus, Gigabit Ethernet
and ATA interfaces provide industry-standard high-speed connectivity.

Multi-conferencing units that in the past have been based on several DSPs can now be
built using a single DM6467 processor, lowering the cost per channel, requiring less oper-
ating power and reducing the number and expense of system components. Video security
systems see similar savings, as well as gaining the flexibility to implement multi-format
multi-channel encode (up to four channels of MPEG-4/H.264 MP D1 plus four secondary
channels of MPEG-4/H.264 MP CIF) or decode (up to six channels of MPEG-4/H.264 MP D1)
for hybrid digital video recorder (DVR) and server (DVS) systems. The integrated C64x+™
DSP core provides headroom for video analytics and proprietary video processing algo-
rithms, whereas the ARM9 core, together with connectivity interfaces, enable a single-
chip DVR/DVS system by eliminating the need for an external host processor.
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With its open platform, the new DM6467 processor simplifies programming while taking
full advantage of Tl's proven DaVinci™ development environment. Support includes the
DM6467 digital video evaluation module (DVEVM), which comes with MontaVista Linux,
industry-standard and DaVinci application programming interfaces (APIs), the DaVinci
Codec Engine and DSP/BIOS™ Link. Also included are standard video, imaging, speech
and audio codecs, as well as new transcoders, such as MPEG-2 to H.264, which have
been designed to improve system efficiency and maintain high picture quality. Additional
application-specific software and design expertise is available from Tl's DSP Developer
Network. System developers will find that Tl's DaVinci solution for high-performance
transcoding not only provides performance and flexibility but also simplifies development,
saves expense and speeds time to market.

As video appliances become more connected, the sheer number of standards for video dis-
play, compression, transmission and storage threatens to swamp users. Video systems
that are capable of transcoding can overcome the complexity problem, allowing content to
be shared automatically while using bandwidth and storage as efficiently as possible. For
designers creating products in the evolving market, TI's DM6467 digital media processor
offers the performance they need for video transcoding, plus the flexibility to introduce
additional standards or upgrade existing ones—all at an affordable system cost. TI's
DaVinci technology brings together the hardware and software needed for rapid develop-
ment of cost-efficient video systems that not only handle HD-level throughputs, but also
allow users to shift content among standards easily through transcoding.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers amplifier.ti.com Audio www.ti.com/audio
Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DSP dsp.ti.com Broadband www.ti.com/broadband
Clocks and Timers www.ti.com/clocks Digital Control www.ti.com/digitalcontrol
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Military www.ti.com/military
Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork
Microcontrollers microcontroller.ti.com Security www.ti.com/security
RFID www.ti-rfid.com Telephony www.ti.com/telephony
RF/IF and ZigBee® Solutions www.ti.com/Iprf Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
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