
A Comprehensive High-Performance 

3G-SDI Development Platform

National Semiconductor and Altera create the perfect balance between high performance 
analog and logic-rich digital processing

LMH0344: 3G-SDI Adaptive Cable Equalizer
 • Equalized cable lengths:
  ° 3G: Up to 120m at 0.3 UI max  jitter
  ° HD: Up to 140m at 0.25 UI max jitter
  ° SD: Up to 400m at 0.2 UI max jitter

LMH1981: Multi-Format Video Sync Separator
 • 50% sync slicing for superior HSync output jitter
 • Horizontal sync output propagation delay <50 ns
 • Bi-level & tri-level sync compatible
 • Accepts video signals from 0.5 VP-P to 2.0 VP-P
 • No external programming required
 • 3.3V or 5V single supply operation

LMH1982: Multi-Rate Video Clock Generator
 • Simultaneous SD and 3G/HD clock outputs
 • No jitter cleaner needed to meet SMPTE specs
 • Top of frame pulse with programmable timing
 • Supports cross-locking of input-output timing
 • Only one VCXO and passive loop fi lter required

LMH0340 and LMH0341: SDI Serializer and Deserializer
 • 30 psP-P output alignment jitter (HD and 3G rates)
 • 0.6 UI minimum input jitter tolerance
 • No external VCOs required
 • Integrated SMPTE cable drivers, PLL and active 
  reclocked loopthrough

LP3878: Low Noise LDO
 • 18 μV output noise for noise sensitive loads
 • Stable with ceramic or tantalum capacitors
 • Wide 2.5V to 16V input 
 • Adjustable 1V to 5.5V output 
 • Load currents up to 800 mA
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 Fully Integrated Solution Delivers Industry-Leading Jitter Performance

 • Intelligent partitioning increases fl exibility

 ° Support for triple rate SDI and DVB-ASI
 ° Compatible with all non-transceiver FPGAs 

   including Stratix-III or Cyclone-III devices
 ° Leaves digital ‘heavy lifting’ to FPGA
• 5-bit LVDS replaces traditional 20-bit interface

 ° Reduces FPGA I/O demand and simplifi es layout
 ° Increases noise immunity and minimizes EMI
 ° Decreases board area

• Low power consumption

 ° Tx: 440 mW, Rx: 590 mW
 ° Automatic power save mode when input signal is lost

• Leading jitter performance

 ° Rx: 0.6 UI minimum input jitter tolerance
 ° Tx: 30 psP-P output alignment jitter
 ° No external VCO required 
 ° Integrated LC based PLL cleans FPGA PCLK jitter

• Fully featured

 ° Rx: Reclocked active loopthrough with 
   SMPTE cable driver

 ° Tx: Integrated SMPTE cable

• FPGA IP with triple rate SDI support included

 ° Provided in easily augmented HDL source code 
   for faster integration and shorter design time

The LMH0340 and LMH0341 allow for 3G-SDI serialization and deserialization by intelligently partitioning tasks 
between the analog and digital components of the 3G-SDI solution. 

Available in tiny 7 mm x 7 mm LLP-48 packaging.
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FPGA-Attach 3G-SDI Solution
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LMH0340 and LMH0341 SDI Serializer and Deserializer:
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FPGA IP Architecture

National’s analog intensive SDI SerDes family combines with digital IP 
on FPGAs to form a complete intelligently partitioned solution. A full set 
of FPGA fi rmware is available from Altera as source code to enable quick 
system integration and faster time to market. This IP implements the 
SMPTE SDI framing and deframing protocols. A reference design using 
this IP is available for the Cyclone-III 3C120 host development kit and is 
compatible with other Cyclone-III devices, including the 3C25.
The IP architecture includes:

• Triple rate SDI support with automatic rate detect
• SMPTE scrambling, descrambling and framing
• Optional embedded audio support from third party IP
• Test pattern generation for development and validation
• 20:5 output muxing and 5:20 input demuxing to support the 

5-bit LVDS interface bus 
• SMBus management interface

Product Description

Supported Data 

Rates

Typ. Power 

[mW] Features Packaging

SerDes Family

LMH0340SQ 3G HD/SD Serializer 270-2970 Mbps 475 Integrated Cable Driver LLP-48

LMH0040SQ HD/SD Serializer 270-1485 Mbps 440 Integrated Cable Driver LLP-48

LMH0050SQ HD/SD Serializer 270-1485 Mbps 460 LLP-48

LMH0070SQ SD Serializer 270 Mbps 400 Integrated Cable Driver LLP-48

LMH0341SQ 3G HD/SD Deserializer 270-2970 Mbps 590 Active Reclocked Loopthrough LLP-48

LMH0041SQ HD/SD Deserializer 270-1485 Mbps 550 Active Reclocked Loopthrough LLP-48

LMH0051SQ HD/SD Deserializer 270-1485 Mbps 550 LLP-48

LMH0071SQ SD Deserializer 270 Mbps 525 Active Reclocked Loopthrough LLP-48

Other Products for 3G-SDI

LMH0344SQ 3G HD/SD Adaptive Cable Equalizer 143 - 2970 Mbps 280 Equalize 120m at 3G rates with <0.3 UI output jitter LLP-16

LMH0346MH 3G HD/SD Reclocker 270, 1485, 2970 Mbps 370
Ultra-low jitter transfer, >0.6 UI jitter tolerance and 0.09 UI 
output jitter at 3G rates

TSSOP-20

LMH0356SQ
3G HD/SD Reclocker  with 4:1 input mux and 
Dual Differential Ouputs

270, 1485, 2970 Mbps 430
FR4 equalization, >0.6 UI jitter tolerance and 0.09 UI output 
jitter at 3G rates 

LLP-48

LMH0302SQ 3G HD/SD Cable Driver Up to 2970 Mbps 165 Enable feature, 20 ps additive jitter at 3G rates LLP-16

LMH0303SQ
3G HD/SD Smart Cable Driver from the 
PowerWise® family

Up to 2970 Mbps 145
LOS detect, cable detect, 3 mW output power down mode, 
20 ps additive jitter at 3G rates, selectable slew rate, SMBus

LLP-16

LMH0307SQ
3G HD/SD Smart Dual Cable Driver from the 
PowerWise family

Up to 2970 Mbps 270
LOS detect, cable detect, 3 mW output power down mode, 
20 ps additive jitter at 3G rates, selectable slew rate, SMBus

LLP-16

DS25CP102TSQ 2x2 LVDS Crosspoint from the PowerWise family Up to 3125 Mbps/ch 254 Transmit pre-emphasis and receive equalization LLP-16

DS25CP104TSQ 4x4 LVDS Crosspoint from the PowerWise family Up to 3125 Mbps/ch 518 Transmit pre-emphasis and receive equalization LLP-40

DS25CP152TSQ 2x2 LVDS Crosspoint from the PowerWise family Up to 3125 Mbps/ch 211 LLP-16

LMH1981MT Multi-format Sync Separator
NTSC, PAL, SECAM, 
480i/p, 576i/p, 720p, 
1080i/p

31
Outputs: H-sync, V-sync, odd/even, burst/clamp, video 
format, Auto-video format detection

TSSOP-14

LMH1982SQ Multi-rate Video Clock generator with Genlock
NTSC, PAL, SECAM, 
480i/p, 576i/p, 720p, 
1080i/p

250
Simultaneous SD/HD Clocks, exceeds SMPTE jitter spec, 
genlock and free-run modes, H/V sync and/or 27 MHz ref.

LLP-32
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For more information, including application notes and articles on SDI design 

see: www.national.com/sdi

AN-1113, Serial Digital Video and Interface 
RAPIDESIGNER Operation and Applications Guide

AN-905, Transmission Line RAPIDESIGNER 
Operation and Applications Guide

Signal Path Designer #106, Timing is Everything - 
The Broadcast Video Signal Path 

Analog Edge, July 2006 article, Improving 
Video Clock Generation in Modern Broadcast 
Video Systems

Broadcast Video Owner’s Manual

SDI Design Tools

 National Semiconductor
2900 Semiconductor Drive
Santa Clara, CA 95051
1 800 272 9959

Mailing address:

PO Box 58090
Santa Clara, CA 95052

Visit our website at:

www.national.com

For more information,

send email to:

new.feedback@nsc.com

 ©2008, National Semiconductor Corporation. National Semiconductor,    , LLP,  PowerWise and WEBENCH, are registered trademarks of 

National Semiconductor. All other brand or product names are trademarks or registered trademarks of their respective holders. All rights reserved. 

To download the LVDS Owner’s Manual, visit: 
www.national.com/lvds

570570-01
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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 Automotive and Transportation www.ti.com/automotive

Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications

Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

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

RFID www.ti-rfid.com

OMAP Mobile Processors www.ti.com/omap

Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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