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Introduction

Found primarily on more expensive televisions, PIP lets you watch a second video
stream in a little window. More-elaborate versions can resize the window, move
it around the screen, create still or multiple still images, or simply divide the

screen into two same-size pictures, often called ‘picture-outside-picture’ (POP).

This reference design demonstrates the use of the Bitec Clll VDK for picture-in-
picture on 1080P Full HD video signals. The four composite/s-video channel are
combined with a Full HD 1080P video stream to generate a 1080P, PiP output
video stream. The resulting image stream is the combination of all five input

video signals.

A block diagram of the SoPC is shown in Figure 1. Both the input video signals are
triple frame buffered to allow synchronization to the output video stream driven
by the local 134Mhz pixel clock.
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Figure 1 Picture-in-picture block diagram
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Detail of the conversion between NTSC/PAL to 800x600P is shown in Figure 2.
The input signal is first converted from YCrCb to RGB. The resulting RGB
interlaced image stream is then converted to a progressive image stream through
the de-interlace component. The progressive image stream is then scaled to
800x600 before triple buffering.
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Figure 2 NTSC/PAL to 800x600P video pipeline block diagram

The mixer component is responsible for combining the five image streams. This
component has a Nios Il control port to allow run time changes to the mixer
behaviour. In this reference design the PiP sub-pictures coordinates are
continuously changed by the Nios Il thus moving the PiP around the background

1080P video in real-time.

New to version 8.1 VIP is the ability to clock the Avalon master interfaces at
different clock rates. This is exploited in this reference design as can be seen in
the SoPC diagram. The dual clock core features in the v8.1 VIP enable far higher

bandwidth designs to be achieved more easily.

Both the top and bottom DDR2 memory banks are used to achieve the necessary
bandwidth. The top bank is used to buffer the 4-NTSC signhals and the bottom
bank is used to buffer the 1080P input video signal.
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Installation

The hardware configuration is shown in Figure 3. A 1080P video source and
composite video source are required. A PC DVI or HDMI video signal can be used

for the demo. The composite signal can be any NTSC/PAL video signal.
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Figure 3 Hardware configuration

The demo Nios Il software executes from onchip memory and will run when the
FPGA SOF file is downloaded. The steps necessary to re-build the software are

detailed below.

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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JNew Project Ei
Select a wizard
The Mios II IDE will create and manage the makefile to build this application project.
The Mios II IDE will also create and manage an associated syskem library project.

N

Wizards:

| bype filker kext

gk Mios IT CC++ Application
-2 General

== Alera Mios 1T

: Mios IT CC++ Application
M Mins IT CfC++ Library

ﬁﬁ* Mios IT Systemn Library

: 1‘3* Mios IT User-Makefile C/C++ Application
B C

B-E Cht
B VS

= Back: I Mexk = I Einish

Zancel

Change the project name to ciii_vdk_pip_demo and choose the SOPC Builder
System PTF to select the system.ptf demo Nios Il processor description file.
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." New Project

Nios Il C/C++ Application

o
Click. Finish to create application with a default svstem library as |
C:haltera\Bitecpiip_example_design_3c120_wdk_vS0software\cii_wdk_pip_demo

Mame: |ciii_vdk4:uip_demu:u |

[] specify Location

| | Browse, .,

Select Target Hardware,

SOPC Builder System PTF File: | Cihaltera\Bitec|piip_example_design_3c120_wdk_w30\system.p | Egrc.wse... J

CPL: |cpu vl

Select Project Template

Blank. Project Descripkion
Board Diagnastics Prints 'Hella From Mios 1T
Counkt Binary
Hello Freestanding Details
Hello MicroC fo5-11
e Hello Warld prints 'Hello From Mios IT' o STDOUT, ~
Hello Warld Small
Mirﬁnryﬂ;estma This example runs with or without the MicroC/O5-II RTOS and
Simple Socket Server requires an STDOUT device in your system's hardware, =
WWeb Server
This software example runs on the Following Mios I hardware
designs;
e
@ < Back, [ ek = ] [ Finish 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 “ciii_vdk_pip_demo”

directory.

Highlight the ciii_vdk_pip_demo directory in “Project Browser” pane “Refresh”
using F5 or File->Refresh.
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Select the auto generated hello_world.c and delete.

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 ciii_vdk_pip_demo_syslib

Systom Library

Infn Target Hardware

Euilders

CJC++ Build SOPC Builder System: ‘ | Erowse

CjC++ Documentation CPL: ‘ |

CJC++ File Types

CJC++ Include Paths an: System Library Contents Linker Script

CJC++ Indexer " .

g ingle-| Custorn linket script

CC++ Make Project RTOS: |rn:|nE (single-threaded) s | O P

CjiC++ Project Paths RTOS Options ... | | Select. ..

Project References

Refactaring History skdout: |nu|| hd | (%) Use auto-generated linker script

Syskem Library
shderr |nu|| B | Program memoty { kext):
stdin: |””" b | Read-only data memory { rodata):
System clock timer: |r“:'”E b’ | Readwrite data memary (.rwdatal:
Tiestam: tner: [none e memry:
Max file descriptors: | 32 | Stack memary: onchip_rmern £
[CIrrogram never exits [¥] Clean exit (Flush buffers)

DUse a separate exception stack,

[¥] support c++ Reduced device drivers

Exception stack memary:
[CJLightweight device driver APT

[CLink with prafiling library [IModelSim only, no hardware support: (A S e SEE R {32 |:|

[CJunimplemented instruction handler []Run time skack checking

Software Components. ..

Help ] [Restore Qefaults] [ Apphy

|~
|~

)

&) o ]

The project is now ready for build and debug.

|
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File Edit Refactor Mavigate Search

Project Tools Run  Window Help

application. stf
readrie. bxt
R ciii_vdk_pip_demo_syslib [system]

i W E e @ H-0-Q- I ®P G- | rvios 1+ |
- 5% o
-Nios II CfiC++ Projects &8 = O/ [€ main.cpp &2 =0 EE Qutling &3 =0
2 BL 7Y A e
N .
',15 altera.components . maln. cpp system.h
E ciii_vdk_pip_demo cyclone3cl20_config.h
— +* CIII VDE 1050F PiP demo scoftware b .
0 Binaries . = Mixer.hpp
= Includes . . delay
= Debug * 411 rights reserwved. Property of Bitec main
X * Restricted rights to usze, duplicate o
@ cyclone3c120_config.h —
izeh +* granted through contract.
*
[B] Mixer.hpp
@ Scaler.h * Copyright Bitec Ltd 20035
i o ® Make Targets 232 =0
@ ‘Wipcore.hpp

#include <system.h>
#include "cycloneicli0 config.h”
#include "Mixer.hpp"

roid delay(unsigned int delay)
{
for (unsigned int i=0; i < delay : i++jY

it 8 x

= ciii_vdk_pip_demao
= ciii_vdk_pip_demo_syslib

‘i | | *

Propertiesl @l E" N = rﬁ' =0
Z-Build [ciii_wdk_pip_dema]
Info: 90438 Bytes free for stack + heap. e
Fost-processing |t0 create onchip mem. hex B
Hardware simulation is not enabled for the target 30PC Builder
system. 3Kipping creation of hardware simulation model contents and
simulation synbol files. (Note: This does not affect the instruction
=et simulator.) =
Euild completed in 10.89 seconds ;

v
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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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