
 

Introduction

Going green isn’t just a trend. It’s a necessity today  

because of obvious environmental reasons. Most  

industries have started taking a green approach, 

but semiconductor manufacturers have taken 

this challenge very seriously for much longer than  

just the past few years. Following Moore’s Law, 

metrics for digital technology have improved at  

exponential rates including power dissipation,  

size, cost, density, processing speed and  

resolution (or number of pixels) supported by  

image sensors. In other words, digital electronic  

products from semiconductor manufacturers  

deliver higher quality, offer more options, and  

are faster, requiring less components leading 

to greener and more cost-effective video end  

systems.
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W H I T E  P A P E R

With Internet Protocol (IP) video security systems being deployed everywhere in today’s life, 

using the latest and greatest embedded processor technologies help original equipment 

manufacturers (OEM) and original design manufacturers (ODM) design and produce energy 

efficient IP network camera and digital video recorder (DVR) end-to-end solutions.

	 The last decade showed improvement in the complementary metal-oxide-semiconductor 

(CMOS) process technology enabling manufacturers to design and produce embedded 

processors with smaller geometries every two to three years. Technology shrank from 130 

nanometers in 2000 to the recent 45 nanometers enabling embedded processors to consume 

less power as they operate at lower voltage. In addition to the lower voltage, deep sub-micron 

geometries offer integration of hundreds of million of transistors on a single chip enabling 

semiconductors specialized in embedded processing to increase intellectual IP integration 

while enhancing performance. This results in more efficient and more powerful video proces-

sors known as DVRs and IP cameras on-a-chip. Along the video security value chain, it allows 

OEMs and ODMs to design smarter, more powerful systems with fewer power optimized  

components and integrators to deploy in-the-field end-to-end solutions, driving an overall 

reduced impact on the environment without compromising any features or system cost.

	 For example, in March 2010 Texas Instruments (TI) announced the DM8168 DaVinci™ 

digital video DVR-on-a-chip, where a single chip can replace the functionality of more than 

10 discrete components significantly reducing board area and power consumption. Designed 

specifically for video security and video communications applications, this best-in-class 

video SoC offers extreme integration including a 1.2 GHz ARM® Cortex™-A8 and a 1 GHz TI 

C674x digital signal processor (DSP) core. This integration of the DM8168 DaVinci video SoC 

drastically reduces system electronic bill of materials (eBOM) costs by 50 percent, as well as 

reducing board area and power consumption by replacing the functionality of more than 10 

discrete components. 

	 Manufacturers are faced with dynamic and static power challenges when leveraging deep 

sub-micron process geometries combined with design speed increases that require lower 

voltage thresholds. Some advanced embedded processors are now leveraging a broad range 

of intelligent and adaptive hardware and software techniques imported from the wireless 

mobile phone industry that dynamically control voltage, frequency and power based on device 
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activity, modes of operation and even temperature for most complex techniques. It includes traditional 

power management techniques like low-power modes and clock gating. To help further reduce both active 

and leakage power dissipation, very innovative solutions are being deployed. 

	 Some of these solutions are implemented at the silicon device level. Major ones include dynamic voltage 

and frequency scaling (DVFS), which enable flexible clocking schemes and power down mode as well as 

independent clock control of various sub-systems in the device to achieve sub 1V operation for low activity  

cases. Another one is adaptive voltage scaling (AVS) in response to silicon processes and temperature 

variations. Another solution is dynamic power switching (DPS), which reduces power leakage by switching 

to low-power modes in response to active processes. The last solutions are standby leakage management 

(SLM) and memory retention capabilities.

	 As most of closed-circuit television (CCTV) systems are now converted to digital and IP streaming, above 

innovations on core semiconductor technologies are helping important power dissipation reduction from the 

camera to infrastructure. Additionally, video processors can help optimize video traffic and storage, reducing 

the need for additional infrastructure. That’s why H.264 and scalable video coding (SVC) advanced codecs, 

which dramatically reduce the amount of data needed to store and transmit video, versus uncompressed 

video or legacy codecs (MPEG-2, MPEG-4), are also essential enablers to a greener approach for video  

security systems. Utilizing the available processing horsepower in today’s low-power ICs, such as  

programmable DSPs and fixed-function ASICs, these codecs are capable of squeezing very high compression 

ratios. For example, standard definition National Television System Committee (NTSC) video is typically  

digitized at 720x480 using 4:2:2 YCrCb at 30 frames per second, which requires a data rate of over 165 

Mbits/sec. To store one 90-minute video requires over 110 GB. H.264 enables a 60 to 1 compression ratio 

and maintains excellent video quality, saving on bandwidth and storage for a greener approach. Similarly, 

H.264 high profile will compress video up to four times more than MPEG4 standard profile. Using SVC,  

standardized as the Annex G of H.264/AVC video compression standard in 2007, temporal scalability can  

be added to video security applications giving the ability to reduce frame-rate without the need to re-encode 

(i.e. by just dropping some of the packets in the bit-stream). Leveraging SVC temporal scalability will provide 

a greener approach to manage terabytes of video data stored in CCTV systems by preventing additional 

transcoding for storage optimization after one day, one week or one month.

	 One of the most promising innovations to optimize video traffic, data storage and CCTV system  

efficiency is video analytics (VA) on edge devices which consolidates all of the capture, recording and storage 

functionalities into a single IP camera. Enabled by most advanced low-power embedded processors, built-in 

video analytics bring sufficient targeted intelligence into the camera so only necessary video sequences are 

recorded, streamed and locally stored, preventing 24/7 operation. The most popular and robust features are 

camera tamper detection, trip zone alarm, object counting and intelligent motion detection, which can be 

implemented on programmable cores such as DSP, FPGA or run-on dedicated accelerators such as the vision 
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co-processors embedded into TI’s digital media video analytics (DMVA). Specifically targeted at the video 

security market, the DMVA2 DaVinci digital media processor provides both HD video capability and entry 

level analytics by integrating TI’s first generation vision co-processor, which allows customers to easily deploy 

smart analytics functions. Additionally, by coupling the vision co-processor with smart analytics all on a single 

chip, customers can reduce the cost of video analytics-enabled IP cameras by an order of magnitude.

	 Semiconductor manufacturers have taken the challenge very seriously to help end-users reduce video 

security systems cost of ownership, which has direct impact on their environmental footprint. By introducing 

high-definition video processors and Wide Dynamic Range (WDR) sensors, OEMs and ODMs can now design 

and produce megapixel IP cameras that can replace several analog CCTVs at even better image quality. As an 

example, a megapixel camera (1280x720) can replace two standard definition (480x720) analog cameras, 

providing 33 percent greater field of view (320 horizontal pixels). Some IP cameras-on-a-chip recently 

announced the ability to deliver real-time four-megapixel video, providing an even more energy-efficient 

approach. Additionally, if the same IP camera integrates the power-over-internet (PoE) technique, this will 

save many wires compared to analog cameras, which each require a coax cable for video and a power line. 

Additionally, if OEMs and ODMs choose a programmable and flexible video processor versus a fixed-function 

ASIC, they will be able to support hybrid configurations combining analog CCTV, motion JPEG (MJPEG), 

MPEG-4, H.264 and even non-standard IP cameras, providing maximum reuse and preventing an automatic 

and environmentally costly replacement of existing infrastructure.

	 This white paper analyzes the green impact of some but not all of the innovations semiconductor manufac-

turers have released during the last decade that helps the video security industry go green. It’s a long journey, 

and Texas Instruments is committed to continuing innovation in the security space.

DVR Reference Designs - www.ti.com/dvr

Low-cost, low-power, integrated multichannel reference designs ranging from the Hybrid DVR (DVR/NVR) 

reference design based on the highly integrated TMS320DM816x DaVinci video processor to the ultra 

low-cost DVR reference design based on the TMS320DM36x DaVinci video processor and the TVP5158 

multi-channel video decoder. These single platform solutions allow faster development at a reduced cost.

IP Camera Reference Designs - www.ti.com/ipcamera

Highly optimized reference designs based on the TMS320DM812x, DM3xx and DMVA1 DaVinci video 

processors for the IP camera market to enable developers to speed through the design process as well as 

reducing overall bill of materials costs.

For more information 
on TI’s video 

security solutions
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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 TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI 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 TI patent right, copyright, mask work right,
or other TI 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 TI under the patents or other intellectual property of TI.

Reproduction 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI 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. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI 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 TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI 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.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI 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

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions www.ti.com/lprf

TI E2E Community Home Page e2e.ti.com
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