


Video Over IP Reference Design
8B/10B coding maintains a DC balance and supports self checking and 
byte synchronization of the link. Comma characters match the bit rate of 
the MPEG-2 packets to the fixed serial bit rate of the link.

Altera has an ASI MegaCore function. 

f For more information on the ASI MegaCore function, see the ASI 
MegaCore Function User Guide.

Real-Time Transport Protocol

The Internet Engineering Task Force (IETF) has an Audio/Video 
transport (avt) Working Group that has defined a protocol for real-time 
transmission of audio and video over IP. This protocol is the real-time 
transport protocol (RTP).

RTP is primarily aimed at the distribution of audio and video over the 
internet for applications such as video conferencing and video streaming. 
However, this protocol is also useful for the distribution of video over 
Ethernet in the more controlled environment of a broadcast facility. RTP 
offers features for time stamping and detection of packet loss or re-
ordering.

RTP is defined in the request for comments (RFC) document RFC3350. It 
was approved as a full standard by the IETF Internet Engineering 
Steering Group (IESG) in May 2004. The avt Working Group are also 
developing a number of supporting standards for payload formats, error 
correction, and security.

RTP Payload Format for MPEG1/MPEG2 Video

RTP is a generic protocol suitable for a wide variety of transport 
applications. It is extended by a number of additional specifications 
targeted at more specific applications.

RFC2250 defines an RTP payload format for MPEG-1 and MPEG-2 video. 
It includes details for the encapsulation of MPEG-2 TS data, and is 
referenced by the Pro-MPEG CoP3 and the DVB-IP Handbook.

UDP/IP

RTP is a transport protocol. Most commonly, it uses UDP as the host-to-
host layer and IP as the internet layer.
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Functional Description
Unlike the transmission control protocol (TCP), UDP is not connection 
oriented and offers no facilities for sequencing data or guaranteeing 
reliable packet delivery. This feature makes it faster, simpler and more 
efficient than TCP, and therefore more suitable for high bandwidth video 
distribution when combined with RTP. It is defined by IETF RFC768.

IP is the standard internet layer. It is defined by IETF RFC791.

Pro-MPEG Code of Practice #3

The Pro-MPEG Forum is an association of broadcasters and program 
makers, equipment manufacturers and component suppliers with 
interests in realizing interoperability of professional television 
equipment, according to the implementation requirements of 
broadcasters and other end-users.

The Pro-MPEG Wide Area Network (WAN) working group is focused on 
establishing interoperability practices for systems that provide for the 
exchange of high-quality programme material over wide area networks 
using IP. This group has produced a code of practice for the transmission 
of professional MPEG-2 TS data over IP networks.

The code of practice recommends the transmission protocol (for example, 
RTP/UDP/IP mapping), a forward error correction (FEC) scheme, and 
also discusses issues such as timing recovery, jitter tolerance and latency. 
The recommendations for the transmission protocol have been followed 
for this reference design, although the use of RTP has been made optional 
to support legacy standards based just on UDP/IP.

Functional 
Description

Figure 1 shows reference design block diagram.
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Video Over IP Reference Design
Figure 1. Block Diagram

Altera provides two demonstrations: a Cyclone II demonstration, which 
supports two data channels for TS-to-Ethernet, and two channels for 
Ethernet-to-TS; and a Stratix II GX demonstration, which supports four 
data channels for TS-to-Ethernet, and four channels for Ethernet-to-TS. 
The demonstrations use external SDRAM for the transmitter FEC packet 
buffering and for the receiver payload and FEC packet buffering. A 
Nios II processor allows you to write software to control and monitor the 
design operation. For hardware demonstration and evaluation purposes, 
the Cyclone II demonstration is mapped to the Nios II Development Kit, 
Cyclone II Edition; the Stratix II GX demonstration is mapped to the 
Audio Video Development Kit, Stratix® II GX Edition.

Reference Design System

The reference design is based on an SOPC Builder system, which 
provides the following components:

■ The main design elements:
● RTP transmitter
● RTP receiver
● UDP/IP function
● PHY interface
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Functional Description
■ A Nios II processor for control of the design 
■ Arbitration logic and memory controller for the FEC generator and 

receiver buffer external RAM. 

The SOPC Builder system is instantiated in a top-level design 
(ts_ethernet_bridge.v), which adds top-level connectivity and TS 
interface logic.

Figure 3 shows the SOPC Builder system.

Figure 2. SOPC Builder System

The Nios II processor uses the flash memory and SSRAM on the 
development board for its code and data. The FEC generator and receiver 
buffer use DDR SDRAM, for packet storage. The data width, operating 
frequency, and capacity of the SDRAM vary according to the application.
Altera Corporation  5
Preliminary












