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“System on a chip”

" TI’s Sitara™ DaVinci™ & OMAP™ family of
processors truly integrate an entire embedded

“system” into a single device.

" ARM, Accelerators (DSP, 3D graphics, Neon) and Peripheral
controllers (USB, Video ports, Camera ISP, ....)

" This integration offers huge benefits:
= System Cost
" Low Power
" Form Factor
" Performance
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Portfolio of TI’s SOCs

ARM®-based Processors

Digital Signal Processors (DSPs)

a )

MSP430™

/

\
C2000™

Delfino™
Piccolo™

a Y Z Y #

DaVinci™
Video
Processors
OMAP™
mobile
application
processors

Stellaris® Sitara™

Y2 N N )

C5000™ C6000™ C647x

+---------- >
Cortex M3 ARM 9/ ARM 9/ € ——————————— TI DSP ___________
Cortex AS Cortex A8
Accelerator Accelerator No ARM
MPUs — Microprocessors
NO DSP DSP
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https://sps03.itg.ti.com/sites/dspsystemscommunications/aec/Release Materials/C2000/My Documents/AEC Catalog/Presentations/_Customer Presentations/MCU_Product.ppt
https://sps03.itg.ti.com/sites/dspsystemscommunications/aec/Release Materials/C2000/My Documents/AEC Catalog/Presentations/_Customer Presentations/MCU_Product.ppt
https://sps03.itg.ti.com/sites/dspsystemscommunications/aec/Release Materials/C2000/My Documents/AEC Catalog/Presentations/_Customer Presentations/ASP Product.ppt
https://sps03.itg.ti.com/sites/dspsystemscommunications/aec/Release Materials/C2000/My Documents/AEC Catalog/Presentations/_Customer Presentations/ASP Product.ppt
https://sps03.itg.ti.com/sites/dspsystemscommunications/aec/Release Materials/C2000/My Documents/AEC Catalog/Presentations/_Customer Presentations/ASP Product.ppt
https://sps03.itg.ti.com/sites/dspsystemscommunications/aec/Release Materials/C2000/My Documents/AEC Catalog/Presentations/_Customer Presentations/MCU_Product.ppt
https://sps03.itg.ti.com/sites/dspsystemscommunications/aec/Release Materials/C2000/My Documents/AEC Catalog/Presentations/_Customer Presentations/ASP Product.ppt
https://sps03.itg.ti.com/sites/dspsystemscommunications/aec/Release Materials/C2000/My Documents/AEC Catalog/Presentations/_Customer Presentations/ASP Product.ppt
https://sps03.itg.ti.com/sites/dspsystemscommunications/aec/Release Materials/C2000/My Documents/AEC Catalog/Presentations/_Customer Presentations/MCU_Product.ppt

TI SOC Positioning

OMAP™

OMAP Smart Phones, MIDs, etc

Davinci™ - DM

Davinci Video Centric Devices

Y
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Sitara™ - AM
Sitara ARM Only Applications

Industrial, Instrumentation, medical

N

Stellaris Low Power MCU Applications

N
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MSP430 Microcontroller Block Diagram

MSP430FG47x/47x Microcontroller

32/48/60 kB Flash

16-bit RISC
Orthogonal 2 kB RAM i e
ey i | XT2CLK FLL

8 MHz JTAG w/2 breakpoints

Embedded emulation
Boot strap loader

Comparator A
2x Op amps (FG47x only)
RTC
128-segment LCD driver 16-bit timer A3, with
3 CC registors
2xUSCI A 16-bit timer B3, with
{ UART/SPI/IrDA) 3CCw/
2 x USCI B shadow registers

(1RC/SPI)

16-bit basic timer

DNV ariers
16-bit Sigma Delta A/D converter A
Up to 2x 12-bit D/A converter
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OMAP35x / AM-DM 37x Block Diagram
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Essential concepts of SOC

The important “essential”’ concepts of system with high-

end SOCs are,

ARM “High end” programming (Neon, VFB, Thum2, etc ...)
Booting

External Pin connectivity (PIN MUX)
Power Management

Clock Management

Memory configuration

Peripheral Controller

Multi Core Acceleration

Flash / Storage solutions
Debugging

System Validation
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ARM “High end” programming

Cortex A8 Cortex M3
Arch ARMV7-A ARMv7-M
Feature VFP, NEON, Jazelle RCT, Thumb-2, 13-stage Thumb-2 only. Hardware
superscalar pipeline divide instruction.
Cache Variable (L1+L2), MMU+TrustZone no cache, MPU optional.
MIPS@Mhz up to 2000 (2.0 DMIPS/MHz in speed from 125 DMIPS @ 100 MHz
500 MHz to greater than 1.5 GHz)

Detailed comparison : http://en.wikipedia.org/wiki/ARM architecture

KARM Cortex A8 gets complex \
« Software developers get many programmable options.

« Code can be optimized to use NEON, Thumb 2 and VFP accelerators
« Enabling and Handling multi level cache

 Choosing an acceptable MIPS @ MHz for a system in a range

(500 — 1.5 GHz) is always confusing

« Recommended to go with an High Level Operating System

& /
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http://en.wikipedia.org/wiki/ARM_architecture

System Booting

FetCh the : __________________________________________________
ARM ROM < software i SD/MMC NAND
Cortex A8 (128 K)
Not to users
UART Ethernet USB
other blocks Internal RAM L oad 1o 1 M | B | I
(64K) DDR

AM/DM 37xx : —

EVM / Board

/System booting involves

Selecting the Booting mode

Memory booting

SD/MMC, NAND, NOR, eMMC, etc
Peripheral booting

UART, USB, Ethernet, etc

Initializing the peripheral and memory devices
Loading the software and running the same

o

/

I

TEXAS
INSTRUMENTS




Pin Mux

- P SD/MMC
ARM GPIO I
Cortex A8 N
12C |

other blocks M Touch Pad
McBSP|— Y

AM/DM 37xx X Ao A

EVM / Board

/Pin Multiplexing

« The external pins available are less compared to controllers in the system
 But each controller has many instances (3 12C, 5 McBSP, 6 Blocks of GPIO, e
« Before designing the system use Pin Mux tool
 Analyze which instance of peripheral to use
«  Avoid clashing of pins
 Pin Mux is software controlled
*  Pin mux is done in u-boot and Linux kernel
\ « Use available functions and change the Pin Mux according to the systﬂﬁ

1, '}‘EXAS
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Power Partitioning in AM/DM 35x / 37X

VDD1 voltage domain

| MPU SRAM [ [ ™ MPU domain I | _CORE domain _i
| | Aray Logic | | | MPU CORE l I MPU SS |
E— — —a | 1
| VA SRAM [ [~ vADomain | l |
| | Aray Logic | | | vaz2 corEe | | I IVA2.2 SS |
I— — 1 1 "
NEON domain

1
tage domal armcore | |

=

VDD3 voltage domain

WKUP domain |

WHUP modules I
1

— el

DPLLY1 domain

DPLLA1

|

I | -

VDD2 voltage domain

Know which power domain to be enabled for your peripheral
We provide the PM drivers in Linux

— =

=

PLL2 dc:rnain_l ©

| 2 5

o =

| DPLLZ S o

I o o

L= —_—— 1 = =

— -
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DPLL3 [

F

FoiEGc:EmaurI IPERpc::am |SG>;::maml ICAh;:iqmalnl | DSSD:DSmalnI Iusa:;c:;:;:amlr = —i

[ |! || || || || || DPLL4 |E§

CORE SRAM! | PER SRAM | | SGX SRAM | | CAM SRAM ! | DSS SRAM | | USBHOST SRAM r e e e glﬁ
Logic I | ‘Logic || Logic | Logic || Logic | Logic Il DPLLS | §§

1
l
I
|

|-| Array Array hI Array hI Array hI Array hI Array
|

VDD5 voltage domain

VDDADAC
voltage domain

prem-073
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Clock Management

ARM

Cortex A8 Manager

Clock GPIO

Pixel clk

other blocks clocks are managed and

LCD
Functional and Interface LCD

generated by Clock AM/DM 37xx
manager

EVM / Board

-

Each modules needs functional and interface clocks. \

Centralized control for all clock related functionalities include
«  Status (Enable/ Disable), Rate, Dependencies (Clock Tree)
Reference counting to avoid potential sharing conflicts
Re-entrant code to handle simultaneous requestors
Hierarchical

« Clocks represented as hierarchical tree

« Taking into account clock dependencies (parent, children)
Standard open source solution (main lined)

Tl provides drivers, just know what clocks to enable for your product. /

13 TEXAS
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Peripheral Controller

CVBS
ar
LCD Panel S-Video USB transceivers |
MPU * device ports [3]
Subsystem Analog
ARM Cortex- Parallel DAL
AB™ Core
16KMEK L1% f *
HSIFS! t
POWERVR 12 Dual Output 3-Layer LS
I- 1, sGN™ Channel Display Processor usB USB PHY
Graphics s (1xGraphics, 2xVideo) Host
Lz8 A::Dezratnr E‘:;;m Temporal Dithering USE OTG
256K (AM3ISIT only) 80TV — QCIF Support Controller
64 I 64 32 32 1z 3z 32 iz
[ Hece || emac |[  Async

|
te  fe

L3 interconnect Network-Hierarchial, Performance, and Power Driven

l ”

|

|IE

I

a2 132

G4k
On-Chip
RAM

132K
On-Chip
BOOT
ROM

SMS: | L4 Interconnect |
SDRAM T
Memory
Scheduler/ GPMC: _
Rotation General Peripherals:
Purpose 4xUART, 3xHigh-Spead 12C, System
l‘ Memory 5xMcBSP Controls
EMIF Controller (2x with Sidetone/Audio Buffer) PRCM
Controller 4xMcSPI, 1B6xGPIO,
IxHigh-Speed MMCISDIO,
DOR PHY HDQ/A Wire,
120 GPTimers, 1xWDT,
32K Sync Timer External
aadd Peripherals
Interfaces
Emulation
External NANDINC R | R Debug: ETM, JTAG
DDRZ FLASH,
mDDR SRAM

SPRES -6

-

Tl pr

(U

ovides

Linux device drivers for all
the peripheral controllers

Test procedure and

sample tests are part of

our software release

Understand the peripheral
used in your product and
enable the Linux device

driver for the same

o

/
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Handling Multi- core

" Handling Multi-core architecture is easy

" Tl offers
" Linux
® Android
" WIinCE
" Tl uses Open standards to interface multi-
core accelerations
" OpenGL — For SGX /3D graphics accleration
" OpenMax — For Multimedia acceleration over DSP

|/ }‘EXAS
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Moving into the world of

software

UMEN

TS
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Linux SDK 4.0 Stack

INSTRUMENTS
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System wide tasks
for Tl include

-Validation /
System testing

-Benchmarking
- Get Android CTS

- Design solution
to customer
problems (NDK,
apps, etc)

- Collaterals
-00B

- Package and
release Tl DevKit

TI Android Stack

APPLICATIONS
SMS/MMS ™M Browser Camera Alarm

Home Dialer Calculator

Contacts Voice Dial Email Calendar Media Player  Photo Album Clock

APPLICATION FRAMEWORK
Window

Manager

View Notification

Content Providers System Manager

Activity Manager

Location

Telephony ~
anager

anager Resource Manager

Package Manager

LIBRARIES

Surface Media SQLite WebKit Libc

Manager Framework

Audio

Manager

Core Libraries

OpenGLJES FreeType SSL

ANDROID RUNTIME

HARDWARE ABSTRACTION LAYER

Graphics Audio Camera Bluetooth GPS Radio (RIL) WiFi

LINUX KERNEL

Shared Memory

Bluetooth Driver Divis

Display Driver Camera Driver Binder (IPC) Driver

Audio Power
Drivers Management

USB Driver Keypad Driver WiFi Driver

13 TEXAS
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So, how can you develop successfully
with Sitara/OMAP/DaVinci?

By using a combination of industry standard and
proprietary s/w components, Tl enables customers
to start their development at the “application level”
vs.. starting with the bare deck device.

/ MSP430/Classic DSP \

Customer builds
application on bare deck
silicon using Tl sourced

tools

Customer’s App

ASM/C
Tools

e

\ MSP430 Device /

\\ Sitara/OMAP/DaVinci ARM/DSP /

Sitara/OMAP/DaVinci
Customer builds application on top of
system s/w sourced by Tl & industry

Customer’s App
ASM/C Linux App BIOS
Tools Linux Networking CE/Link
Stacks
U-Boot Kernel Drivers  Drivers

™

i3 TEXAS
INSTRUMENTS
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Dissection of S/W Architectures

- L OSs: Linux/WinCE/other
Typ ical OMAP/D&VI nel OS'’s offer customers a “standard” \
S/W Architecture interface to extract useful work from a
processor. Tl helps establish OS

: : ports and may distribute OS kernels
Customer’s App Customer’s (Linux) as part of our development
DSP App platforms. However, Tl does not have
any ownership in creating,
maintaining or supporting the core
OS components. There are
commercial and open source OS
options available on OMAP/DaVinci.

Standard
ASM/C  Linux App’s

Tools Core Linux i 0S’s support many useful services
Services (stacks/Fs) i and applications from it’s ecosystem.
Kernel C] = Industry Standard OS S/W Component

OMAP/DaVinci ARM DSP or HW Acc

13 TEXAS
INSTRUMENTS
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Dissection of S/W Architectures

Typical OMAP/DaVinci OS PSP Package (DvSDKN
SO

: OS’s are created in a generic way
S/W Architecture they are not bound to any specific
processor. In order to use an OS for
any specific device, like OMAP or
DaVinci someone must port a
device specific PSP/LSP s/w
package. This work may be
| completed by TI, the OS vendor, a
Standard ; 3P, the Open Source community or
ASM/C  Linux App’s ! the customer. This s/w is what
! connects the OS to the h/w and will

Tools Core Linux | regulate the functionality and
SErVICES (stacks/fFs) ; erformance of the system.

U-Boot Kernel Drivers C] = Industry Standard OS S/W Component

I D = PSP/BSP Package: multiple sources

Customer’s

Customer’s App DSP App

OMAP/DaVinci ARM DSP or HW Acc

13 TEXAS
INSTRUMENTS
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Dissection of S/W Architectures

/ Typical OMAP/DaVinci \
S/W Architecture

Customer’s App

Framework/Middleware

Standard
ASM/C  Linux App’s

Tools Core Linux
Services (stacks/Fs)

U-Boot Kernel Drivers

kOMAP/DaVinCi ARM

Customer’s
DSP App

' DSP or HWW

/Frameworks/Middleware\
These are application specific

s/w packages that use the
underlying services enabled by
the OS, that enable targeted
functionality: MythTV, AVME,
browsers (ANT), DRM, VOIP, QT, Flash.
There is a large and growing
number of these packages
from commercial and open
source entities. For targeted

EE, TI may provide demo or
roduction ready solutions.

C] = Industry Standard OS S/W Component

D = PSP Package: multiple sources

C] = Frameworks/Middleware: multiple sources

13 TEXAS
INSTRUMENTS
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Dissection of S/W Architectures

Typical OMAP/DaVinci

S/W Architecture

.

Framework/Middleware
Standard
Linux App’s

Core Linux
Serwces (Stacks/fFS)

U Boot Kernel Drlvers

Codec Engine

Tl Codec

BIOS

Drlvers

_-/

DaVinci SIW_Components

Il provides customers with' a
Sstandardized s/w method to
accelerate applications with
our. DSP & H/A'CO-PrOCESSOrsS.
Thisincludes our. DSP-specific

@S (BIOS), drivers, and the
Codec Engine Framework. Ti
also provides optimized A/V.
COdecs for.common
applications.

D = Industry Standard OS S/W Component

D = PSP Package: multiple sources
D = Frameworks/Middleware: multiple sources
. = DaVinci S/W components : come from TI

i3 TEXAS
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Dissection of S/W Architectures

/ Typical OMAP/DaVinci
S/W Architecture

Customer’s App

Framework/Middleware

Standard
ASM/C  Linux App’s

Tools Core Linux
Services (stacks/fFs)

X
=
4
ol
n
(@]

Codec Engine

U-Boot Kernel Drivers

KOMAP/DaVinci ARM DSP or H

Customer’s
DSP App

3P swiCodec

Tl Codec

Drivers

N

BIOS

W Acc

&

/C%P DSP S/W Components\

Tl has a large DSP s/w 3P
ecosystem with optimized s/w
for many different applications:
(A/V codecs, AEC, analytics,
VOIP, audio effects, image
processing). In many cases this
s/w is what differentiates our
customers products and wins

che socket. /

C] = Industry Standard OS S/W Component
D = PSP Package: multiple sources

. = DaVinci S/W components : come from TI

13 TEXAS
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3P DSP S/W components : multiple sources
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Dissection of S/W Architectures

Typical OMAP/DaVinci
S/W Architecture

ﬁ:ramework/Middleware

Standard
Linux App’s

Core Linux
Services (stacks/fFs)

lU Boot [Kernel [Drivers

Codec Engine
DSP Link

ASM

i Tl Codec

BIOS

= Industry Standard OS S/W Component

)

D = PSP Package: multiple sources
= Frameworks/Middleware: multiple sources

DaVinci S/IW components : come from TI

3P DSP S/W components : multiple sources

Customer App : customer

i3 TEXAS
INSTRUMENTS
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Part 2: Tl codec's, OS, S/W
collateral and support models on
OMAP and DaVinci

What should you expect from TI.

J’y TEXAS
INSTRUMENTS
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Codec Bundles Available on eStore

www.ti-estore.com - click on DSP — Embedded Software
or www.ti.com/codecbundles

w3 TEXAS INSTRUMENTS

P Products @ Applications ® Design Support ® Sample & Buy

Contact Us | TI Worldwide: United States | my.TI Loc

Tl eSTore Searnhl C

tar‘ter Kits W Shopping Cart | Checkout | Order Status | Hel
Zoftware Developrment Tools DSP: Embedded Software
DiEyElaE e F Eiarms Code MName Price Availability
Evaluation Modules (EWM) CM3555RAU0DIC1P DM3555 Codec Bundle AUDIO - PRODUCTION (MP2,  $10,000.00 FREE with Add to Basket
WikA, AAC LT, AEC) Discount Code
Daughter Cards DME4ZHEROLP DME43x Codec Bundle BASIC - PRODUCTION (H.264, $20,000.00 FREE with Add to Basket
Ermulat MPEG-4, MPEG-2, JPES, G711, MDK) Dizcount Code
mulatars
— DME44HBROLP DME4dx: Codec Bundle BASIC - PRODUCTION (MPEG- $£20,000.00 FREE with Add to Basket
C Erikeiiled] SafmEr: > 4, MPEG-2, JPEG, G.711) Discount Code
—— DME4EHBEOLP DME4Ex Codec Bundle BASIC - PRODUCTION (H. 264, $20,000.00 FREE with Add to Basket
Literature MPES-2, JPES, G, 711 Dizcount Code
___ DME42BEOLP CME47/2 Codec Bundle BASIC - PRODUCTION £20,000.00 FREE with Add to Basket
Analag (H.264, MPEG-4, G.711, MDK) Discount Code
Development Boards and E¥Ms P TMOSHDK Metwork Developer's Kit (MDE) TCPRSIP Stack $5,000.00 In Stock Add to Basket
Daughter Cards

i3 TEXAS
INSTRUMENTS
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http://www.ti-estore.com/
http://www.ti-estore.com/
http://www.ti-estore.com/
http://www.ti.com/codecbundles
http://www.ti-estore.com/Merchant2/merchant.mvc?Screen=CTGY&Category_Code=dEmbSoft

Tl Codec Software Products

TRy " eXpressDSP Digital Media Software follows eXpressDSP Digital
: Media (xDM) Standard

DSP " Includes complete documentation requirements

CEHEITEI = xDM is an extension to the earlier eXpressDSP Algorithm
Interface Standard (xDAIS) specification, providing additional
support for codecs

Complete Documentation

« Datasheets | .,,,
« User Guides Sr——
« Release Notes

............

H.264 Baseline Profile Encoder (v1.10.00) on DMG445

Usage Examples

R o]

B °

PRODUCT PREVIEW

PRODUCT PREVIEW

13 TEXAS
INSTRUMENTS
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Popular Operating System Options

Code Co_mpour Studio” IDE . -

e Bl
_al
e 4

-
N

_...||||||”||||w”""|llln..._

Green Hills® Linux

*SOFTWARE, INC.-

@ ConeSounceny

sys®

= —— WinCE

bsaouUARE

The Mobile & Embedded Systems Experts

Mistral

ST Linux

Integrity

WinCE

DSPBIOS DaVinci™,

OMAP™, C6000 ™,
C5000™, C2000™

DM644x, DM6467,
DM335, DM355

DM644x, OMAP35x

DM644x, DM6447,
DM3x, OMAP35x

OMAP35x, DM6467
and DM644x
(coming soon)

OMAP35x

DaVinci

"IDE and royalty free DSPBIOS
"Low level debug of ARM
®"DSP development and Debug
®Co-debug of ARM & DSP

®stable, pre-tested, supportable code base
®"Production licensing through TI
®"Indemnification

"MULTI debug environment for DSP and ARM

®EGNU Toolchain

"web-based software subscription

®"An initial Linux platform, pre-compiled for the
processor

®Customize-able Eclipse-based IDE

Extensive experience and expertise with
WinCE development

WinCE 6 BSP

13 TEXAS
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http://www.mvista.com/index.php

Tl processor custom

ers can CHOOSE your

Linux path: Community or Commercial

Fast

Fresh

Own

ay,
L
"ay,
ey,
"
ay,
"
"
.......
na,
ay,
"y,
"
ey,
L
ay,

Latest
Kernel

L
ey,
L
"
",
L
“a
ay,
L
......
“a
ey,
"
ay,
Lr
"
e,
"

S
oot
co™

TI BSP
Development

Roll Your

Community first path
* Tl delivers LSP/DVSDK to community
» Smaller set of applications
» Customer builds up solution
» Open source assets
» Customer assets
» Faster access, newer kernels
* More customer responsibility
® |nvest own resources vs. $$
Commercial complement path
» Commercial Linux partner pulls from
community
 Partner adds value: production testing,
tools integration, support, application
bundles, etc. for customers
* Service and subscription sales
» Executing with MontaVista, Timesys...
» Opportunities for other commercial vendors

13 TEXAS
INSTRUMENTS
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Good References

Greg Kroah Hartman on kernel development
— http:/lwww.youtube.com/watch?v=L2SED6sewRw

Cost of Deployment Models
— See: “Embedded Linux Total Cost of Development Analyzed”
— At: http://www.embeddedforecast.com/

DaVinci™ technology & OMAP™ platform community resources
— wiki: http://wiki.davincidsp.com/ or http://wiki.omap.com/
— Wiki documents mailing list, git repositories, etc

13 TEXAS
INSTRUMENTS
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Use Cases and the “Tool Chain Reaction”

/ Typical OMAP/DaVinci \
S/W Architecture

T2l IUALES ssy stem

“use cases’iwith functional
anAypEnonmarnce tests
ONIGUIIRENVM HAN.

If:.customers deviate from
ther the Tl tool chain or the

tested modes of functionality.

T1 will be able to provide very:

/ imited support

elt

Make sure you review TI’s supported PSP use cases

i3 TEXAS
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Appendix from Linux Driver Data Sheet

Texas Instruments DM644x/DM355
1.1 Device Drivers Summary

1.2 Limitations Summary

1.3 Linux Base Port Overview
1.3.1 Toolchain and Version

Information

= 1.3.2 Tested Modes
= 1.3.3 Timers
= 14 LSP/PSP Version Information
= 1.5 Documentation Support
2 Linux Kernel Device Drivers
m 2.2 Video Drivers

= 222 Video Display Driver-V4L2

= 223 Video Display Driver-FBDev

= 224 Video Capture Driver

= 225 IPIPE Driver

= 226 Previewer Driver

= 227 Resizer Driver

= 228 H3A Driver

2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16

Audio Driver
Ethernet Drivers
USB Drivers
IDE ATA Driver
MMC/SD Driver
NAND Driver
NOR Driver
UART Driver

I2C Driver

SPI Driver

PWM Driver
Watchdog Driver
GPIO

EDMA

Appendix A — U-Boot Overview

i3 TEXAS
INSTRUMENTS
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Each Software component/supplier has it’s

own unique support model

S/W Component

Support Options

Comments

Core OS (Linux, WInCE...)

OS Vendor (MV), Open Source

Monta Vista, Greenhils(Integrity),
Mistral, Bsquare, Communities

PSP Package

Supplier of PSP package

Tl for Linux DvSDK(PSP) only*
Otherwise it’s the PSP vendor or
OS community

Frameworks
Middleware

DaVinci'SIW . components*

JI'Codec's*

3P S/W or Codec's

Suppliers of framework or
middleware package

Vamly Il potentially a sP*

1l orrASP (Authoerized SV,
Partner)*

3P

Huge number of options depending
on the customers s/w ecosystem.

Tl'supportsissues with DSPtools;
BIOS,; Codec Engine....

Tidirectssupportdimited.
Customers may need to contract
ASP 01 Support

Customers should make sure 3P’s
are contractually bound to support

Customers App
(System integration)

The customer (and everybody
involved in the deal.)

Incredibly difficult to isolate
system failures. Resolutions are
case specific.

*Yellow text indicates what Tl directly supports
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Do your own research!

" There Is no one right choice
" Each project and team has its own needs

" However, many people underestimate what it
takes to “DIY”?

® Make an informed choice

" Think about what is required for the whole product and
product lifecycle

" Learn from others
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Part 4: Best Practices and

Conclusions
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[’ W'n i _ Clr)qr!”ty NUVATION 4] Zlenhnuluuu.m:
L AT s M(!digglaygr : B diads >
( AV Frameworks . N ) -~ )
(including proprietary) - DSW) G\ ingemient | DirectShow =~~gsireamer
. J
( ARM Codecs, Libraries & Software Modules ADAPTIVE Drivers & Connectivity )
QJ&JIS/\.}? DIGILINK
Qingerient  fro1 e _DSW) || ®carda
technologies ,P,\ Fraunhofer iyt a CCESS
\ Integrierte Schaltungen j
(Operating Systems ol )
v .y (M w -
Kol O A P —
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\_ — J
DSP Codecs, Algorithms, Libraries & Software Modules ADAPTIVE
DIGILINK D[G[TAL

- . t Dsw [ J TECHNOLOGIES, INC
@ ;ggff:;?::g ies VSWGE&IVE!IQIQEXSNQ " S /j Fraunhofer E I P/M\a’
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Integrierte Schaltungen
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http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=1078
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=SEPNVW0UOMCQJQC1JAKRF2Q?actionPerformed=companyFolder&companyId=1318
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=SEPNVW0UOMCQJQC1JAKRF2Q?actionPerformed=companyFolder&companyId=239
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=101
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=SEPNVW0UOMCQJQC1JAKRF2Q?actionPerformed=companyFolder&companyId=59
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=298
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=838
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=1078
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=165
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=64
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=1201
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=173
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=56
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=1498
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=1658
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=1438
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=64
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=173
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=178
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=144
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=1478
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=144
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=1478
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=SEPNVW0UOMCQJQC1JAKRF2Q?actionPerformed=companyFolder&companyId=1279
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=148
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=Q4FDN4YQKX4H5QC1JAKBVQQ?actionPerformed=companyFolder&companyId=148
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=SEPNVW0UOMCQJQC1JAKRF2Q?actionPerformed=companyFolder&companyId=59
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=SEPNVW0UOMCQJQC1JAKRF2Q?actionPerformed=companyFolder&companyId=59
http://focus.ti.com/dsp/docs/thirdparty/catalog/companyfolder.tsp;jsessionid=SEPNVW0UOMCQJQC1JAKRF2Q?actionPerformed=companyFolder&companyId=59

Best Practices

®" Fully understand your S/W architecture before selecting your h/w or engaging in any s/w
licensing contracts.
" Have detailed use cases documented for all peripherals, codecs and GUIs!
" Test codec’s before you license them! (especially Tl codec’s)

" Have clear compliance testing specifications outlined for all major s/w components, especially ones
your are outsourcing.

®= What OS makes the most sense? (Cost, boot time, security, framework..)
® What codec do you really need? Where is your content coming from?

" Berealistic about s/w integration complexity, scope of internal expertise, and development
schedules.
= Cost of Third Party s/w and support may be justified.
® The best solution might be to engage with multiple third parties.

® Getsome training
® Take TI's 4-Day classes — DaVinci Workshop, C6x Code Opt workshop...
® Industry training (Bsquared, Free Electrons...)

®" Plan ahead - what if things don’t work - the development schedule slips?
® Have clearly outlined support terms in place with all your s/w providers.

" Have clauses in place to extend support beyond initial support period!
"  What if you have field failures with a 3P s/w codec 2 years from now?

Ultimately system integration is owned by you “the customer”
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Who moved my cheese?

" Sitara, DaVinci & OMAP truly integrate an entire
embedded “system” into a single device.

= ARM, DSP, USB, Video ports ....

" This integration offers huge benefits:

" This integration also introduces new challenges:

System Cost
Power

Form Factor
Performance \_

Highly integrated
SOCs enable
leading edge

products

/

" The key to successful product development is to fully

understand your S/W architecture and have a bullet proof

s/w integration plan.

I
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Thank You




