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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. A single composite/s-video channel is
combined with a Full HD 1080P video stream to generate a 1080P, PiP output
video stream. The resulting image stream is the combination of both 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

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
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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.
Bottom Bank
SDRAM
~
Y CrCh422 720x480 A
Input ] Triple Frame Output
. => to => | De-interlace | => To > p

Video stream RGB 800X600 Buffer Video stream

Figure 2 NTSC/PAL to 800x600P video pipeline block diagram

The mixer component is responsible for combining the two 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-picture coordinates are
continuously changed by the Nios Il thus moving the PiP around the background

1080P video in real-time.

The SoPC builder can be seen in Figure 4. The complete video pipeline is
displayed showing the clocking signals used throughout the design. Each pipeline
is assigned a colour for clarity. The composite video pipeline is coloured in blue,

the 1080P signal is green and the combined image in red.

The system is clocked at the DDR2 bottom bank clock rate. A single clock crossing
bridge is necessary to access the DDR2 top bank component used to triple buffer

the 1080P video stream.
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B cpu Mios | Processor
instruction_master Awalon Memory Mapped Master attmemddr_bot_sysclk
data_master Avalon Memoty Mapped Master IrQ 0
Jtag_debug_maocule Avalon Memory Mapped Slave 0x00008200
onchip_mem On-Chip Memory (RAM or ROM) altmemddr_bot_sysclk 0200000000
guad_video_i2c_master opencores_i2c_master attmemddr_bot_sysclk 0x00005040
B my_ak_vip_cti_1 Clocked Yideo Input
dout Avalon Streaming Source attmemddr_bot_sysclk
[ Bl my_aft_vip_clip Clipper
din Avalon Streaming Sink altmemcdr_bot_sysclk
ot Avalon Streaming Source
[ B my_att_vin_cpr Color Plane Secuencer
dind Avalon Streaming Sink _hiot_sysclk
coutd Avalon Streaming Source
[ = my_al_vip_crs Chroma Resampler
din Avalon Streaming Sink attmemcdr_bot_sysclk
clout Avalon Streaming Source
[ B my_alt_vip_csc CSC
din Avalon Streaming Sink attmemddr_bot_syscllk
cout Avalon Streaming Source
[ B my_alt_wio_dil Deirterlacer
din Avalon Streaming Sink attmemddr_bot_sysclk
cout Avalon Streaming Source
[ B my_alt_vio_scl Scaler
din Ayalon Streaming Sink attmemddr_bot_sysclk
dout Avalon Streaming Source
[ B my_al_vip_cpr_1 Color Plane Secuencer
dind Avalon Strearming Sink attmemddr_bot_sysclk
doutd Avalon Streaming Source
1 my_aft_vio_vwfh Frame Buffer
din Avalon Streaming Sink altmemcdr_bot_sysclk
—_— oot Avalon Streaming Source
rean_master Avalon Memory Mapped Mazster
werite_master Avalon Memory Mapped Master
E altmemddr_bot DORZ2 SDRAM High Performance Contr... |clk_125
=1 Avalon Memory Mapped Slave 000000000
= my_alt_vip_cti Clocked Yideo Input
cout Avalon Streaming Source altmemddr_bot_sysclk
B my_alt_vip_vfb_1 Frame Buffer
din Avalon Streaming Sink altmemddr_bot_sysclk
cout Awalon Stresming Source
reacd_master Awalon Memory Mapped Master
wetite_master Avalon Memoty Mapped Master
E clock_crossing_bridge Avalon-hit Clock Crossing Bridge
=1 Awalon Memory Mapped Slave altmemddr_bot_sysclk 0300000000
C ml Avalon Memory Mapped Master altmemddr_top_sysclk
E altmemddr_top DCR2 SDRAM High Performance Cortr .. |clk_125
=1 Avalon Memory Mapped Slave 000000000
[l my_alt_vip_mix Alpha Blending Mixer
din_1 Avalon Streaming Sink altmemddr_bot_sysclk
din_1 Avalon Streaming Sink
(—< oot Avalon Streaming Source
contral Avalon Memory Mapped Slave 0300008200
L = my_alt_vip_itc Clocked Yideo Output
din Avalon Streaming Sink altmemddr_bot_sysclk

Figure 3 PiP SoPC builder

Installation

The hardware configuration is shown in Figure 4. 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 4 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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./ 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 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

MNios Il CfC++ Application

Click, Finish to create application with a default system library as
ChalteratBitecpiip_example_desian_3c120_wdk_v80 softwarel ciii_wvdk_pip_derma
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Mame: | ciii_wdk_pip_dermo

[] specify Location

Select Target Hardware.

| Browse, ..

SOPC Builder System PTF File: | CtaleralBitecipip_sxample_design_3c120_vdk_vE0isystem.p | | Browse... |

| cpu

CPL: v |
Select Project Template
Elank. Project Description
Board Diagnostics Prints 'Hello From Mios IT'
Count Binary
Hello Freestanding Diekails
Hella MicraCo5-11
W Hello World prints 'Hello From Mios II' to STDOUT, ”
Hello ‘world Srall
Memary Test This example runs with ar without the MicroC/O5-11 RTOS and
Simple Socket Server requires an STDOUT device in your syskem's hardware. =
Web Server
This software example runs on the Following Mios I hardware
designs:
w
€3] < Back [ Mexk = ] [ Finish ] [ 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

type filker bext

Infa

Builders

CJC++ Build

CJC++ Documentation
CJ/C++ File Types
ClC++ Include Paths anc
CiC++ Indexer
/C++ Make Project
C/C++ Project Paths
Project References
Refactaring Histary
Syskem Library

|~
|»

System Librany

Target Hardware

SOPC Builder System: | | Browse. ..
cPU; [ |
Swstem Library Contents Linker Script
RTOS: | none (single-threaded) v | (O Custom linker script

RTOS Options ... [ | | select...
stdout: |nu|| v | (5) Use auto-generated linker script
stderr: |nu|| b’ | Program memary {.kext):
stdin: |nu|| b | Read-only data memory § rodata):
System clack timer: |nnne b’ | Read|write data memary [ rwdata):
Timeskamp timer: |n0ne w | e e
IMax file descriptors: | 32 |

|:| Program never exits

Support C++

[ Lightweight device driver APT
[ Link with profiling library

Clean exit (flush buffers)
Reduced device drivers

[IradelSim anly, no hardware suppart

[Jurimplemented instruction handier  [] Run time stack checking

Software Components. ..

Stack memory:
D Use a separate exception skack

Exception stack memary:

onchip_mern

Maximum exception stack size (bytes): l:l

Help

] [Restore Qefaults] [

Apply

=) (o

The project is now ready for build and debug.
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ios Il CfC++ - main.cpp - Nios Il IDE

File Edit Refactor Mavigate Search Project Tools Run Window  Help
= S 3 : 1 = "
i R A L AT C - 0-Q- @ R 5 | nios i |
H-F-%e-.
-Nios II CjC++ Projects &4 = 8| [ mainecpp 22 = B || 5= outine 2 =08
@lBL 7 = HZ R e "
N .
',15 altera, components . HRin-Epp system.h
E‘&é ciii_wdk_pip_demo cyclone3c120_config.h
# CIII VDE 10S0F PiFP demo software .
. Mixer.hpp
B Includes delay
(= Debug % All rights reserwved. Property of Eiter main
@ cyclone3c120_configh * PRestricted rights to use, duplicate o
& @ ize.h - *  granted through contract.
*
[ Mixer.hpp ) )
@ scaler.hpp * Copyright Bitec Ltd 2008
. =
] ¥ b = Make Targets &3 ]
ipore.hpp
*
€] eyclonesc120_config.c _"; ﬁ & =
@Ecc #include <system.h> & cii vk pip.d
) [y #include "cycloneicli0 config.h™ c c?!f_vdkjfp_demo "
aopleaton st #include "Mixer.hpp” 1= cii_vdk_pip_dema_sysli
readme, bxt i . i
R =" ciii_wdk_pip_demo_syslib [swstem] 1:011}1 delay(unsigned int delay)
for junsigned int i=0; i < delay : i++jv
< l >
Properties| G MBE-%-°=0
-Build [ciii_wdk_pip_dema]
Info: 9045 Bytes free for stack + heap. ey
Post-processing |t0 create onchip memw.hex
Hardware simwulation is not enabled for the target 30PC Builder
system. SKipping creation of hardware simulation mwodel contents and
Sirulation symbol files. (Note: This does not affect the instruction
set simulator.)
Euild cowmpleted in 10.89 seconds ||
»
E<>
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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
UsS.
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