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NXP Semiconductors

» Established in 2006
(formerly a division of Philips)

» Builds on a heritage of
50+ years of experience in Semiconductors

» Provides engineers and designers with
semiconductors and software that deliver
better sensory experiences

» Top-10 supplier with sales of € 4.8 Bln (2005)
» Headquarters: Eindhoven, the Netherlands

» Sales » Key focus areas
— 35% greater China — Mobile & personal
— 31% rest of Asia — Home
— 25% Europe — Automotive & identification
— 9% north America — Multi-market semiconductors
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BLAZE Project

» Objective:
— Defining an overall architecture and —_— ] — ] — ]
development of components for the WPL: Architedture, FRS, ............

Blu-ray High Definition recorder — ; d
_ Present a Set Of demonstrators '[0 WP2 +WP3: ICE [Terminal development

validate concepts and achievements

|
!
1st demonstrator |
|
i

» Partners specification

— CEA Leti in France Realisati !

. . . Starldaloné BDRE and HD
- DatarIUS 1 AUStrIa Acquisition Demonstrators
— INPG in France 24 dapronstiator

enerificatinn

— MPO International in France ; R’eaw
- NXP |n France ; é;;[gtform:VoD &Broadcast HD-PVR+

— Philips in Netherlands and France
— Secuenzia in Spain

|
i
@
. . . |
— STMicroelectronics in France @ Rea.isaﬁti
— Telefonica I+D in Spain : dhorettor
|
i

Final demonstrator
Specification
<

— Thomson in France
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Broadcast
services

MSVD Within BLAZE

Blu-Ray test suite

‘ Blu-Ray title play/record ‘

High Definition
Personal Video Recorde

Transcoding
control

Tuner

‘ Blu-Ray multimedia control ‘

Blu-Ray hardware control
Test driver layer

Infrastructure interfaces - Linux

Hard AudioNvideo control Audiolvideo BluDisk
dlsk input output DriVe
MSVD Debug
o Control
Blu-Ray silicon [ onte
Embedded configurable CPU
Audio Video Graphics Control Host Control
CODEC decoders decoder Interface Interface
S
High-Speed Internal Control Bus
Co-processor IF
Entropy MSVD Core Universal
Decoding Pixel Processor Block
Accelerator Artefact
Residual Decoding Removal
H.264 /VC-1/ MPEG | i
> H.264 - 5 Deblocking
CABAC é 2
52
— e
g S [l
— % :
& ;
Vi Motion Compensation Smoothing
VLC H.264 /VC-1/ MPEG
—>
MPEG2/.
vLC b
{ A Y
Firmware Coded Reference Output post-processed
/ ‘ Bitstream ‘ ‘ Frames ‘ ‘ Frame (to Renderer) Output Reference Frame
Local data
storages Memory subsystem
|
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|
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MSVD Program Activity

» Multi-standard video decoder (MSVD) program consists in
— MSVD1 -> standard definition — maintenance phase
— MSVD2 -> high definition — development phase
— MSVD3 -> emerging format — study phase

» One intellectual property for all video formats

— Pictures: JPEG

— Standard Definition: DV, MPEG1, MPEG2, MPEG4 — DivX (Xvid)
— High definition: MPEG2 & H264 & VC1 (WM9)

— Post-processing: dual decoding, de-blocking, de-ringing...
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MSVD Program Roadmap

2005 2006 2007
MSVD3
AVS, dual HD
mosquito noise...
MSVD?2 MSVD?2
== H264, VC1... [ m—
MSVD1
DivX, MPEG1/2 MSVD1 MSVD1
JPEG, DV...
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One Intellectual Property for 6 Areas

Storage -> Blu-ray & DVD
recorder Video in silicon market share in 2006

High Definition Television
(available in 2008)

Set-top box (available now)

38% |m Digital still camera
B Camcorder
O Digital television

Picture Frame (available in 2007)

O Video disc recorder

Mobile (On StUdy) 13% B Set-Top Boxes

Computer system (on study)

21%

COMPANY CONFIDENTIAL 7
BLAZE / WP2A-MSVD / Dominique Défossez February 27 2007

||
|



One Intellectual Property for Several Markets

Blu-Ray / DVD

Digital Terrestrial Television

Digital video camcorders
Digital video to handset

Internet streaming

Mobile streaming

Personal Video Recorders

Satellite Television

Security/surveillance

Videophone
Video conferencing

h -
|

High quality / Random access /
Low cost

High quality

Low power / High quality / Low
bitrates

Low power / Low bit-rate / Error
robustness

Low bitrates / Multi-format
decoders / Rights management

Low complexity decoding / Error
robustness

High quality / High bitrates /
Random access

High quality

Multiple encoding

Low delay / Low bitrates

Real Video /

(QuickTime) / (

Motion JPEG / H263

H261 / H263

AVS 1.0

RV /
AVS-M
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MSVD System Architecture

Customer application

APIls

S Frame store |

Dual decoding transport handler
stream handler State N
machine F
JY JY I Y JY I Y JY R
A A | A A | v A A
S

IRQ &

JPEG MPEG . H264 Vel memory T
1 management R
Firmware drivers U
C
T
U
R
E

& ®0®e

Hardware decoders

» At the application level, each video format is seen similarly

» Analogies have been made between all the formats supported by MSVD and
MPEG2

» Only a couple of API post processing functions are format specific (e.g.: JPEG
rotate and rescale)

}7
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Val I d a.t I O n St r ateg y Public domain streams

(encoder supplier, customer test
streams...)
& dynamic behaviour

Standardization streams
(Allegro, SMTP...)
1200 test streams

<

Diagnostic

Software

Silicon available & Rardware

Hardware

(w) platform operational ()
(SDK)
Verification using simulations on prototype Validation in real time on silicon
Required to check the algorithms Required to check the performances
Done by the hardware sub-project Done by the software sub-project
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Demonstration Diagram Done for BLAZE

1. The PC is sending script
commands to the PNX8335
board via a serial link to
select the targeted stream

2. The embedded application is
getting the selected stream
from the USB hard disk drive.

3. The MSVD is decoding the
stream whatever is the format

4. The NXP platform is
transmitting the output to the
high definition television

h -
|

TV

HDMI

Serial

=

USB

Hard
Disk

BLAZE / WP2A-MSVD / Dominique Défossez
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