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Introduction

A reference design is included with the quad video board shown in the Figure
below. The design displays a mosaic of the four input channels on the DVI output
port in VGA resolution (640x480). The four video input channels are first analysed
and the vertical blank, pixel clock and field signal are extracted from the BT565
data stream. The YcrCb data is de-multiplexed before being transformed into a
RGB565 colour space. The RGB data is then fed into the SoPC cores which
transfer into the Nios Il main memory. The TVP5154 scalar is programmed to
reduce the input signal to QVGA size. The core DMA engine is designed to transfer

the image into the correct position in memory for a mosaic effect.

A VGA core is included which transfers the image from main memory to the DVI
output device. Details of this core can be found in the accompanying RTL files.
The main VGA clock is derived from a PLL. The PLL also generates a 90deg phase
shifted clock signal to drive the Chrontel device needed for the DDR bus

operation.

A i2c core is needed to programme the video input and output devices. Details of

the various internal registers can be found in the relevant device datasheets.

The jumper settings assume a composite signal is being fed into the video input
channels. The input filter settings should be bypassed for composite operation.
The output signal can be viewed by using either the DVI or RGB outputs. When

RGB outputs are views the RGB jumpers must be set accordingly.
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Bitec hsmc dvi demo
Simple ddr mosaic demo
To run on the ALTERA Cyclone Ill G120 Development Kit + Bitec hsme quad video board.

Figure 1 SoPC top level diagram.

Building the demo software

Before executing the demo software it is first necessary to create a Nios Il

project and include the supplied source files.

Open the Nios Il IDE and “Switch Workspace” to the “Software” directory.

Create a new “Nios Il C/C++ Application” from the File->New menu.
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./ New Project

Select a wizard

The Mios IT IDE will create and manage the makefile to build this application project.
The Mios IT IDE will also create and manage an associaked syskem library project,

Wiizards:

| kvpe Filker bexk

gk Mios 11 C/C++ Application

H-= General

== Alera Hios II
e
&8 Mins I CfC++ Library
[‘E‘} Mios IT Syskem Library

f&“} Mios IT User-Makefile CfC++ Application
= C

B Gt
Bl Vs

= Back I Mext = I Einish

Zancel

Change the project name to hsmc_quad_video_demo and choose the SOPC

Builder System PTF to select the Quad Video demo Nios Il processor description
file.
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JNew Project
Nios II C/C+ + Application
o
Click. Finish ko create application with a default system library as
ChalteratBitechsmc_qvideo_C25_eval_kit_mosaic_dvitsaftware\hsme_quad_video_demo

Mame; Ihsmc_quad_viden_demn

[™ Specify Location
LLacation: | ChaleralBitecthsmc_qviden_C25_ewal_kit_mosaic_dwilsoftware Browse, ., |

—Select Target Hardware,

CPL: In:pu j

—Select Project Template

Hello Freestanding ﬂ —Description
Hello LED Prints 'Hello From Mios 1T
Hello MicroZf 05-11
—Details
Hello World Srall
Hello \World prints ‘Hello Fram Mios I to STODOIUT, -

Host File Syskem

M Test
M;?:TDDCF?DSEEI Message Box This example runs with ar without the MicroCh0S-1I RTOS and

Micror/05-11 Tukorial requires an STOOUT device in wour syskem's hardware,

Simple Socket Server
Tigl?tly Coupled Memary This software example runs on the Following Mios IT hardware

‘“Web Server ] designs: j
Zip File Syskem -

(7) <= Back Newxt = | | Firish I Cancel

Click “Next” and then “Finish”. Two directories will be created below the

Software directory.

Copy the supplied source files into the newly created “hsmc_quad_video_demo

directory.

Highlight the hsmc_quad_video_demo directory in “Project Browser” pane

“Refresh” using F5 or File->Refresh.

Select the auto generated hello_world.c and delete.
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Before building, set the memory options to “onchip_mem” in the system library

properties. Also select the “Reduced Drivers” and “Small C Library” options.

.!Properties for hsmc_quad_video_demo_syslib

I byvpe filter bext

- Info

- Builders

- T4+ Build

- T4+ Documentation
- C{C4+ File Types

- CC4+ Include Paths and
- CIC4+ Indexer

- CC4+ Make Project
- CC++ Project Paths
- Project References

- Refactoring History

- System Library

System Library

—Target Hardware

SOPC Builder System: | CilalkeralBitecthsme_gqvideo_C25_eval_kit_mosaic_dviiniosz, ptf

Brawse. .. |

r Program never exits

v Support C++

[ Lightweight device driver AP
[ Link with profiling library

Software Components. .. |

V¥ Clean exit (Flush buffers)

[v Small C library
™ ModelSim anly, no hardware suppart

™ Unimplemented instruction handier [~ Run time skack checking

CPLI: I Cpu
—System Library Contents rLinker Script

RTOS: Inone (single-threaded) j " Custom linker script

RTi@5 Gptions ... | Inone Tallaee,,, |
stdaut: Ijtag_uart j % Use auto-generated linksr script
stderr: Ijtag_uart j Program memary {Eexk): Ionchip_mem 'l
stdin: Ijtag_uart j Read-only data memory {.rodata): Ionchip_mem 'l
System clock timer: Inone j Readfwrite data memaory {.rwdata): Ionchip_mem 'l
Timestamp timer: Inone j Heap memory: Ionchip_mem 'l
IMax file descriptors: I 32

Skack memory:
[ Usea separate exception stack

Exception stack memory:

Maximum exception stack size (bytes): I

Ionchip_mem i l

4| | _’I Help | Restore Defaults | Apply |
v QK I Cancel |

The project is now ready for build and debug.
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JNios II C/C++ - main.c - Nios II IDE

File Edit Refactor Mavigate Search Project Tools Run  Window Help
Iti-Ge b |Eg-E-d-- |- 0-Q4-|®™ |- i | IRvos 1 cicH+
ngvﬁiv“: ¢ i S
B rios 11 cfc++ Projects 52 i m = O || 3= outine 2 ]
“’|'E|-.‘§Jv l/a- - laz&‘qsev
. .
#-=% alkera,components R wain.e P e = ik i
E"[gc hsmc_quad_video_decwo A e 2 tdinh
P . *  Demo routine for guad wis 1] !
: [0 ize.h . string.h
[ ize.c R ) _ | system.h
@ S . i1l r:?.ght.s réserved. Pro: W} i . -
| application.stf . Restricted rights to use. | || | ] sysjalt_irgh
readme. bt X granted through eontract .. # IMAGE_MEMORY
-5 hsme_quad_video_demo_syslib [nios2] R : e e ®  video_in_base b
Copyright Bitec Ltd 2007 || | & video_in_addr LI
+*
L Make Targets &3 ]
#include <io.h> - m‘ ! 2l E
#include <stdio.h> 1= hsmc_guad_video_demno
#include <string.h> -5 hsrne_guad_video_dernmo_sysli
#include <system.h>
#include "iZc,h™
#include "sys/alt_irg.h"
f#idefine IMAGE MEMORY Ox00z001
w
1] | 3 4] | x|

[ Problems &2

0 errors, 0 warnings, 0 infos
Description #

Console | Properties | k]

| Resource | Path

1| | ]

| Smatt Insert it J

J n | Writable

|
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Chippenham, Wilshire
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Tel. +44-(0) 797-964-5514
Fax +44-(0) 871-661-0229
E-mail: info@bitec-dsp.com
Internet: www.bitec-dsp.com

All information and data contained in this data sheet are
without any commitment, are not to be considered as an
offer for conclusion of a contract, nor shall they be construed
as to create any liability. Any new issue of this data sheet
invalidates previous issues. Product availability and delivery
are exclusively subject to our respective order confirmation
form; the same applies to orders based on development
samples delivered. By this publication, BITEC does not
assume responsibility for patent infringements or other rights
of third parties, which may result from its use.

Further, BITEC reserves the right to revise this publication
and to make changes to its content, at any time, without
obligation to notify any person or entity of such revisions or
changes. No part of this publication may be reproduced,
photocopied, stored on a retrieval system, or transmitted
without the express written consent of BiTEC.

Altera, MegaCore and the Altera and Cyclone logos are Reg.
U.S. Pat. & Tm. Off. and marks of Altera in and outside the
us
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