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These interfaces allow you to rapidly, and cleanly, develop and/or integrate:
a. video processing data paths
b. control logic
c. external memory controllers

The designs are implemented using the Quartus II software, SOPC Builder and the
Nios Embedded Development Suite. The SOPC Builder system takes advantage of
standard interfaces by presenting an abstracted view of the design, and generating an
application specific switch fabric to construct the system. The control logic used is
provided as a software project for the Nios II softcore processor.

«e For information on the Quartus II software and SOPC Builder, refer to the Quartus II
online help.

Hardware Requirements
The video monitoring reference design requires the following hardware components:
m  Audio Video Development Kit Stratix II GX Edition including:
m Stratix II GX video development board

m Digital video interface (DVI), serial digital interface (SDI), and asynchronous
serial interface (ASI) inputs and outputs

m  DDR2 DIMM external memory
B A monitor or display with a DVI interface supporting 1,920x1,080 resolution
B One DVI cable to connect the DVl _TX output to the monitor
m A SDI source providing 1080i60or NTSC output connected to SDI _I NO

Software Requirements

The video monitoring reference design is supported on Windows XP only. You must
have the following software installed on your PC:

® Quartus II software, v8.0 SP1
m SOPC Builder, v8.0 SP1
m Nios II Embedded Development Suite, v8.0 SP1

m MegaCore IP Library, v8.0 SP1 (including the Video and Image Processing Suite,
SDI and DDR2 MegaCore functions)

m Update to the IP and IP generation engine. See “Review the Example Design” on
page 13 for instructions on updating the 8.0 SP1 installation.
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Installing the Reference Design
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Installing the Reference Design

The reference design is available as a zip file from the Altera Multimedia System

Solutions Group.

Figure 1 shows the directory structure for the reference design files when they have
been extracted from the zip file.

Figure 1. Reference Design Directory Structure

E:l Video_Monitoring_M2
Contains top level design files including the Quartus Il project file.

—D cusp_in_quartus

Contains updates to the Quartus Il software.

—D docs
—D dvi_out_driver

Contains the controller for the DVI transmit chip.
ip
Contains a Beta version of the Test Pattern Generator MegaCore function.

"] mc_build

Contains the receive and transmit SDI MegaCore function variation files.

—Donewire

Contains controllers for the LEDs and push buttons.

" reconfig_mif

Contains memory initialization files.

—Dsdi_dprio

Contains the SDI reconfiguration controller.

—D sdi_in_driver

Contains the SD to HD SDI conversion block.

—D software

Contains the system library and application project.

——{Trop

Contains the top level HDL files.

Contains documentation including this document (an482.pdf) and setup files.

Tool Flow

The SOPC Builder system has four main external connections as shown in Figure 2 on

page 4:

m Video input from an external video interface. The connection to the external video
interface is made using a parameterizable video conversion IP function. The IP

function provides a bridge between a clocked video interface (such as a SDI

MegaCore function) and the Avalon-ST flow controlled domain.

m Video output to an external video interface. The connection to the external video
interface is done using a parameterizable video conversion IP function. The IP
function provides a bridge between the Avalon-ST flow controlled domain and a
clocked video interface (such as DVI).

m Connection to an external memory interface. This connection uses a DDR2

SDRAM Controller MegaCore function. SOPC Builder generates the application
specific switch fabric to arbitrate between multiple masters trying to access the

controller.
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m Connection to a control block. This block handles the run-time configuration of the
Video and Image Processing MegaCore functions as a response to an input
resolution or frame rate change, or user interaction via the push buttons on the
development board. All of the control block functionality is implemented in
software running on a Nios® II processor.

Figure 2. Tool Flow Block Diagram
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SOPC Builder provides an abstracted design environment that simplifies the process
of system design, including the datapath, control logic and external memory
integration.

All the connections in the SOPC Builder system use Avalon-ST and Avalon-MM
interfaces. SOPC Builder provides arbitration for multiple Avalon-MM masters
accessing a single memory interface.

The parameterizable video conversion MegaCore functions interface to the
Dat apat h block with the standard Avalon-ST interface, using the same video
protocol used by the Video and Image Processing Suite MegaCore functions.

-® Refer to the Interfaceschapter in the Video and Image Processing Suite User Guide for
a full description of this protocol.

The Dat apat h block in Figure 2 contains multiple Video and Image Processing Suite
MegaCore functions that are used to perform common video processing functions,
including scaling, mixing, deinterlacing, chroma resampling, and color space
conversion. The Dat apat h block also contains a parameterizable Frame Buffer
MegaCore function that provides a convenient function for double or triple buffering
data in external memory and supporting system rate changes.The MegaCore function
GUIs are used to configure these functions in SOPC Builder.

The SOPC Bui | der Syst emincludes a Nios II processor subsystem which includes
standard peripherals such as timers, and I/O interfaces.

AN 482: High Definition (HD) Video Monitoring Reference Design (M2) © August 2008 Altera Corporation





















