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Introduction

« No question, the world is going IP. Consequently there is a Gateway
needed to bridge between the analog phone and the |IP world.

« This Gateway can be placed at different locations in the network
— In the home
— In the enterprise

— In the central office

« All these equipments have special needs and vary also due to the
actual transmission standard used.

 The examples provided here are mainly for TDM to IP applications but
the general concept applies for other Gateway functions as well.

* Nevertheless we will try to give you an overview at which Tl devices
you should look for a given End Equipment.
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Tl: Largest Portfolio of Embedded Processors

ARM®-Based Processors

High-perf &

:ARM  ARM9/ARM Application- | Low-power mlljjlgg(;re
X™-M3 Cortex-A8 specific DSPs

>Us MPUs processors | (fixed-point) f(lfcl));(teﬂg-

point)

mobile
application
processors

MPUs — Microprocessors HLOS — High-Level Operating System
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ATA: Analog Telephone Adapter

WLAMN Port

Stellaris

(]

ESD Protecting

Clock

AM17xx

SLIC

OMAPL137

RAM

System Power
I AC Power

ACSDC Adapter

Product Characteristics

Recommended Device

Very low end

Cortex M3:; Stellaris devices

Complex codec’s

ARM 9: AM17xx, AM18xx

More channels

ARM9 +C64x: OMAPL137
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L'D Stellaris® M3 Generations

INSTRUMENTS

100. 300 Low pin count 20, 25, 50 MHz | 8-64k Flash ADC, Temp, 28-pin SOIC, $1-$5
m 2.8k SRAM Comparators | 48-pin LQFP
High pin count | 25,50 MHz 64-256k Flash | ADC, Comp, 64, 100 LQFP $3-$6
1000 16-64k SRAM | 4GP Timers | 108 BGA
CAN devices 25, 50 MHz 64-256k Flash | 10-bit ADC, 64-, 100-pin $3-%7
2000 16-64k SRAM | Low Cost, QFP, 108 BGA
—_ PWM
USB OTG or 50 MHz 128k Flash 10-bit ADC, 64-, 100-pin $2-$5
3000 H/D 32-64k SRAM | PWM, DMA QFP
- USB (OTG/H/D) | 50 MHz 128k Flash USB (OTG or | 64-pin LQFP $3-$7
5000 and CAN 32-64k SRAM | H/D), ADC 100-pin LQFP
ENET 25, 50 MHz 64-256k Flash | ENET, PWM, 100-pin LQFP | $2-$7
16-64k SRAM | ADC, QEI 108-pin BGA
CAN + ENET 50 MHz 96-256k Flash | CAN MAC, 100-pin LQFP | $3-$6
32-64k SRAM | ADC, Comp 108-pin BGA
USB + ENET 80, 100 MHz 256k Flash EPI, 12S, dual 100-pin LQFP $3-%$8
+CAN 96k SRAM ADC
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Stellaris Example Device

Series Block Diagram: Series Selector Guide:

General

: 256 KE Flash ! ; . D
JTAG ARM Memory and Speed Core  Purpose Timer g::;?; Serial Interfaces Analog Digital

wae | Cortex ™ -M3 . Modules - E
oo eI RE FdHNEBR: :
100 MHz =gl E15.1 2 l2-|z|s|8 > 2 |z | E|E 5
- Sa  ROM | 1L 5 28| 5 [2EIEIES | _|2ZB| 2| 8| 5| [8]z |22 E|E s
' SIEl 2 (Bl g la2fofo|eBlel|e 2T EXL 2 | s 2|8l £ (2w 5 82 5|5 £
S ES R O A Y A S I Bl S 4 ) - = i ) = - << R 8
Clocks, Reset el £ - PR (R e () LA b= sl = ==L S | o Sl = e | = z

e 2@ | £ g 2 ClE g £ SIRTIEF |2l B

== v e = Z|lao

000 2696 v | v 10| v |als|2fs|vfe] a2 | || 2 %Y 5|2|2]v] 6 j1000| v |37

Series Evaluation Kits: Evaluation board with LM3S9B90
EK-LM3S9B90 ($99 US) & (hibernate) or LM3S9B92 (max GPIOs)

EK-LM3S9B92 ($99 US) « In-Circuit Debug Interface (BD-ICDI)
board

— Connects to USB port on PC and to 10-
pin ARM JTAG connector on the
evaluation board

—  8-pin power/UART connector provides
power and virtual comm-port to the
evaluation board

. Ethernet, CAN, USB and JTAG cables
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AM17x/AM18x Comparison

| | Peripherals

& o

AM1?D545DMHE EFP 1 1 T 1111 2 I 1202131
I7EMHz

Software 450MHz
Compatible AMWDFS?EMHE BGA | 1 111 T 1111 11 3 I (2021311

450mMHz
PintoPin|| AMHDES?EMH: BisA, 1 T 1111 1 1 20312122121 1 1

Compatible
/AWBDBJ'EDMHE BGA | 1 1 1 1T 111 1 1 203|222 211 111

I7EMHzZ
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AM1705 Processor

B CPU Cores
— ARM926EJ-S™ (MPU) up to 450 MHz
M Peripherals (1.8/ 3.3V 10s)
— EMIFB — Supports 133 MHz SDRAM
(16/32-bit) IN=LY
— EMIFA — Supports Async/NAND Flash 926EJ-S
(8/16 bit) CPU
B Package
— 17 x 177mm QFP (1.0mm pitch), 176 pins
— Extended Temperature Grade Options

+  Commercial (OC to 90C) !
Switched Central R SCR) / EDMA
- Industrial (-40C to 105C) witched Central Resource (SCR)

* Automotive (-40C to 125C)

ARM9

Rich User
Interface

Large

— Power (1.2\/ Core, 3.3V |OS) < _|Connectivity Control Timers
(estimate) EMAC | 20 | (@ @) @ €) ©)
+ Standby < 62 mW @ 300MHz/1.2V/25C
(estimate) Serial Interfaces External Memory Interfaces

Buttons and

EMIFB
SPI |McASP|| I2C || UART SED'V'R'i’RA NAND /
) (©) (2 ®) 30.bit SgFf)AtM
=01
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Residential/SMB GW

g USB Port

= i —
. &
i
GSM/UMTS /LTE
SLIC !
i
| 1
l WIFi/BT Module
RAM ‘ ‘ Flash LAN Port
Clock
Switch
[ LAN Port ]:l'-"
IP Phone
WLAN Port

AC/fDC Adapter

Typically SOC's are used for this type of application.
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Residential/SMB GW

|E| |USB Port

GSM/UMTS/LTE OMAPL13x . i
OMAP35x I
WIiFi/BT Module DM64x @
ESD Protecting I:l
RAM ‘ | Flash LAN Port
Clock . :
Core IfO I/F Memory ] HI;l
System Power (] LAN Port ==
IP Phone
==__+ AC Power PoE WLAN Port
AC/DC Adapter
Device Voice channels (G.729AB, ....) | Achievable number of channels

OMAPL13x Up to 22

OMAP35x Up to 32

DM64x Up to 54

heavily depends on the required
channel configuration:

RTP <-> SRTP
AEC, Echo tail length, conferencing,
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OMAP-L137 (C674x DSP + ARM9)
Schedule: TMX — NOW; TMS - 1Q10

Features

B CPU Cores
— ARM926EJ-S™ (MPU) up to 300 MHz
— C674x DSP Core up to 300MHz

— Combines C64x+ & C67x+ cores ARMO DSP OMAP-L137
B Memory Subsystem Subsystem DSP + ARM
— ARM: 16K I$, 16K D$, 64K ROM
— DSP: 32K L1D, 32K L1P, 256K L2 Cache, 128K RAM 92A6Fé'~\]/l-s
- 1MB ROM CPU

B Peripherals (1.8/ 3.3V I0s) 300 MHz

— 10/100 Ethernet MAC
EMIF1 — Supports 133 MHz SDRAM (16/32-bit)

L1P 32K
EMIF2 — Supports Async/NAND Flash (8/16 bit) L2 256K e
USB 2.0 - USB OTG
USB 1.1 — USB Full speed (OHCI)
— UHPI, McASP (3), UART(3), I2C (2), SPI (2), RTC,

Timers (3), MMC/SD, LCD Controller, GPIO Switched Central Resource (SCR) / EDMA
* Package — 17 x 17-mm BGA (1.0-mm pitch) ~256pins
* Pin-to-pin compatible with C6747 DSP Peripherals Connectivity System
* Power (1.2V Core, 3.3V 10s)
— Active <490 mW @ 300MHz/1.2V/25C (estimate)
— Standby < 58 mW @ 300MHz/1.2V/25C (estimate)

Serial Interfaces Program/Data Storage

SPI || McASP 2C || UART || spram || Async

EVM Available

,
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OMAP35x Processor

High-Performance, Low-Power Applications Processor

Performance
® Strong graphics capability combined with high-performance Cortex-A8
® | ow power utilizing TI's SmartReflex™ technology
® Option for integrated PMU solution as well as discrete solutions
® D1+ resolution video performance utilizing TMS320C64x+ DSP
and video hardware accelerators

Features

B Core
® Cortex A-8 & DSP based TMS320C64x+ DSP and
video accelerators (only on 3525/3530)
" 600 MHz /430 MHz @ 1.35V
= 550 MHz /400 MHz @ 1.27V
®= 500 MHz /360 MHz @ 1.2V
" NEON™ SIMD Coprocessor (3530 only)

B Memory
= ARM:
= 16 kB I-Cache; 16 kB D-Cache; 256kB L2
= TMS320C64x+ DSP and video accelerators
= L1 32kB Program Cache/32kB Data Cache + 48kB SRAM
= L2 64kB Program / Data Cache + 32 kB SRAM; 16 kB ROM
= On Chip: 64k B SRAM; 112kB ROM

B Peripherals
= Support for mMSDRAM, LPDDR
= Support for NOR, NAND, SRAM, Pseudo SRAM
® USB 2.0 HS Compliant OTG Controllers w/ additional 2 USB HS
Host Controllers
" Security acceleration supporting: RNG, 2x DES/3DES,
SHA1/MD5, SHA2/MD5,2x AES, and Fast PKA (HS device only)
" Display subsystem with PIP, color space conversion, rotation,
and resizing support
® Package 1: 12 x 12 mm, 0.4-mm pitch, POP (can be used with
discrete memory as well)
® Package 2: 16 x 16 mm 0.65-mm pitch

ARM®
Cortex™-A8
CPU

C64x+™ DSP and
video
accelerators
(3525/3530 only)

Display
Subsystem
Camera |/F Parallel
Camera l/F Serial

2D/3D

Cont-
(3515/3530 only) [EEEE

Graphics — 10-hit DAC
Enc

Master Bus
Peripherals Connectivity

USB 2.0HS|| USB2.0
oTG Host
Controller || Controller x2

Serial Interfaces
McBSP| | j2c | | UART
X5 x4 X2
McSPI UART

x4 W/IRDA
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TMS320DM6446 SoC

Features

B Core
— ARM926EJ-S™ (MPU) Core
— TMS320C64x+™ DSP Core

B Memory
— On-Chip L1/SRAM: 112 KB DSP, 40 KB ARM
— On-Chip L2/SRAM: 64 KB DSP

B Peripherals
— 10/100 Mb/s Ethernet MAC (EMAC)
— Video Processing Subsystem
— ATA/ATAPI I/F
— USB Port With Integrated 2.0 PHY
— Flash Card Interfaces
— SPI
— ASP, UART,I2C

* Package: 23mm x 23mm - 361-Pin BGA

Video-
Imaging

Coprocessor

ARM DSP

ARM
926EJ-S
300 MHz

Subsystem = Subsystem

Video Processing Subsystem

Front End

CCD Controller Histogram/3A
S
Resizer

Back End

On-Screen 10b DAC
(OSD) 10b DAC
10b DAC

Switched Central Resource (SCR)

Peripherals

EDMA

Serial Interfaces

i 2
e UART

Serial

Port ©

EVM Available

Connectivity System

Evv_f‘hc Timer{| WD || PWM
I .
MDIO x2 || Timer|| x3

Program/Data Storage

DDR2 (| Async EMIF/
Controller NAND/
(16b/32b) || SmartMedia
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Enterprise or Central Office

“ “ [x]
POTS il
' ' i RAM
Analo sLic | Voice Timeslot .
gTrun 4 Codec/SLAC Switch
POTS ks . |
QSIG @ E1/T1 Framer
Etherne Iil_ Ethernet RAM
tWAN Switch
Q
RS- '
232
Port
USB —
| —
Port

L
— PoE Ll
= LAN |

Analog
Subscribe
r
Line

(0]

D.

“| __48VDC
48VDC

Power Supply

I

12v

|

S
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Enterprise or Central Office (Devices)

Device

Voice channels (G.729AB,
)

TMS320C6421

Upto7

TMS320C6424

Up to 25

TMS320C6747

Up to 22

TMS320C6455

Up to 89

TMS320C6474

Up to 220

TMS320C6472

Up to 300

Achievable number of channels
heavily depends on the required
channel configuration:

RTP <-> SRTP
AEC, Echo tail length, conferencing,
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TMS320C6421 (C64x+ DSP)

Features Applications

B C64x+™ Core = Portable Telecom Equipment
— 400MHz, 500MHz, 600MHz, 700MHz . I\PA‘?IT:ab'e Public Safety Equipment
— Up to 5600 MMACs performance tary

B Memory

—80-KB L1D and 32-KB L1P cache/SRAM
—128-KB L2 cache/SRAM

DDR2 16
—Two EMIFs — 16-bit DDR2 333MHz; 8-bit EMIF

—VLYNQ™ / EMAC (RMII/MII) or HPI1 / RMII
—McBSP or McASP — Audio and telecom interfacing
—UART (2), I°C, GPIO, PWM(3), 64-bit timers (2)

EDMA 3.0

« Package - 16 x 16-mm BGA, (0.8-mm pitch) D SR
» Availability - Production: Now L1D 48 KB
Benefits CE‘&Z

+ Best in class $/channel for telecom L1P 16 KB

* Lowest power C64x — increased channels/ mW
» Less heat dissipation for heat sensitive apps

— Total Power <555 mW @ 300 MHz/1.05V/25C
—For DSP at 70% loading, mDDR 50% active at 135
MHz
— Standby Power < 172 mW @ 1.05V/25C M |

* Please check user guide for MUXing options.
EVM Available Now
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TMS320C6424 (C64x+™ DSP)

Features Applications

B C64x+™ Core = Portable Telecom Equipment
— 400 MHz, 500 MHz, 600 MHz, 700 MHz : I\PA‘?IT:ab'e Public Safety Equipment
— Up to 5600 MMACs performance tary

B Memory

—80-KB L1D and 32-KB L1P cache/SRAM

— 128-KB L2 cache/SRAM 0sC

— Two EMIFs — 32-bit DDR2 266 MHz; 16-bit EMIF
—PCI33 or VLYNQ™ / EMAC (RMII/MII) or HP1 / RMII
—McBSP (2) or McASP — Audio and telecom interfacing
—UART (2), I°C, GPIO, PWM(3), 64-bit timers (2)
* Package - 16 x 16-mm BGA (0.8-mm pitch) DSP Subsystem
* Availability - Production: Now

EDMA 3.0

L1D 80 KB

Benefits , Cg‘g;:”
« Best in class $/channel for telecom

* Lowest power C64x — increased channels/ mW

» Less heat dissipation for heat sensitive apps
— Total Power <555 mW @ 300 MHz/1.05V/25C
—For DSP at 70% loading, mDDR 50% active at 135 MHz
— Standby Power < 172 mW @ 1.05V/25C

L1P 32 KB

v v

* Please check user guide for MUXing options.
EVM Available Now
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TMS320C6747 DSP

Schedule: TMX — NOW; TMS - 1Q09

Features

B New C674x Core
— Combines C64x+ & C67x+ cores
— Up to 300 MHz

B Memory

—32 KB L1D, 32 KB L1P, 256 KB L2
—128KB RAM

— 10/100 Ethernet MAC (EMAC)

- USB 2.0-USB OTG

—USB 1.1 — USB full speed (OHCI)

— EMIF1 — Supports 133 MHz SDRAM (16/32-bit)

— EMIF2 — Supports Async/NAND Flash (8/16 bit)

— UHPI, McASP (3), UART (3), I2C(2), SPI(2), RTC,

PWM(3), MMC/SD, LCD Controller, Timers (2), GPIO

B Package

—17 x 17mm BGA (1.0-mm pitch) ~256 pins

— Process: 0.065-mm

— Extended Temperature Grade Options

B Pin-to-pin compatible with OMAP-L137
B Power (1.2V Core, 3.3V |10s)

-Active <470 mW @ 300MHz/1.2V/25°C (estimate)
-Standby < 58 mW @ 300MHz/1.2V/25°C (estimate)

Applications

J Portable Music effects, Audio Conferencing,
Gaming, Industrial control, Catalog/General

Purpose

L1D
32 KB

C674x
Core

L1P
32 KB

N S T

d

4

EVM Available

DSP Subsystem

Switch Fabric/EDMA

11111

d

Analog Attach !
Iif it o
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MS320C6455 DSP

Fastest Single-Core Programmable DSP Enables High-Performance
Multi-Processing via Serial RapidlO® and High-Bandwidth Peripherals

Features Applications
B Enhanced C64x+™ Core = Telecom = Medical
» 720 MHz, 850 MHz, 1 GHz, 1.2 GHz = Emerging
* Up to 9600 16-bit MMACS
B Memory
» 32 KB L1D, 32 KB L1P Cache/SRAM
*« 2 MB L2, 256 K Cache/SRAM, remainder SRAM only
B Acceleration L1P Cachel/

= Network infrastructure

* Viterbi Decoder Co-Processor (VCP) 328}?@\{'% 4 E
» Turbo Decoder Co-Processor (TCP) S— S
~ O

+ Serial RapidlO: 10Gb/s full duplex ;@
» Other high-bandwidth peripherals: CBAX+™ =9
Gigabit Ethernet MAC, UTOPIA, PCI-66, HPI PN O

* Two EMIFs: 32-bit DDR2, 64-bit EMIF DSP Core
= Package: 697 BGA, 24x24mm, 0.8mm, Pb-Free Balls

(D)
(S]
—_
>
(@)
(%]
()
o
©
—
fra)
c
Q
O
©
(D)
e
(&S]
=
=
n

Benefits T
- Serial RapidiO for DSP-to-DSP, DSP-to-Switch and ¥
DSP-to-FPGA interconnectivity 32 KBytes
= Enhanced core enables 20% higher cycle performance <«
= 20-30% smaller code size from 16-bit compact EDMA 3.0 — <«>

instructions and SPLOOP buffer

Pin compatible

EVM Available DSK Available with C6454 DSP
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TMS320C6474 Processor

Performance-Optimized Multicore Processor

Features

A [ ] [
el CPRI ]
— Three (3) C64x+ DSP Core at 1GHz each Rapld 0 Gommon Public Radlo Intertace

— 16/32-bit ISA, doubled MPY vs C64x core

B Memory
— 32 kB L1 program memory, 32 kB L1 data memory

— 3 MB of total L2 memory (2 configurations)
1MB /1MB / 1MB or 1.5MB / 1MB / 0.5MB

— Boot ROM, DDR2-667MHz 32-bit L1 Prog
B Acceleration

—VCP2, TCP2 L2 Memory L2 Memory L2 Memory

EDMA 3.0 with Switch Fabric

Coe4x+™
Core

L1 Data

—2x sRIO (1x links)
—10/100/1000 Mbps Ethernet — SGMII
— Antenna interface supporting OBSAI / CPRI — 6 links
— McBSP (TDM)
* 65-nm process

* 561 balls, 23x23 mm FC-BGA
(5 rows + 11x11 center array)

Benefits
* 3-GHz raw performance
* No ASIC required

* Interconnect efficiency due industry standards (sRIO, OBSAI / CPRI,
DDR memory, etc.)

* SmartReflex™ to minimize power consumption

EVM Available

,
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TI's High Performance DSP roadmap

100% Software Compatible

Device Performance
O Production C647x optimized
future “A” Multicore

Power
‘ Future C647x optlrr_nzed
future “B” Multicore
A Dual C Val
11/03/09 ual Core alue
° 6 C?r%saoe&w Next Gen Optimized
S . & Multicore
» TSIP, GigE,
shared Mem,
from 3.5W
Hz Performance
1GHz& 126G ™
CGr?g;t Optimized
Single Core
Value
Optimized
Single Core

Up to 600 MHz Up to 700 MHz

,
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C6472 Architecture Maximizes
System Performance

TMS320C6472

C64x+ ¥
Core

BW Coix+ RN
Core
L1
Data
Prog

L1
Data

Prog

L2 L2 L2
memory @ memory § memory @ memory @l memory fl memeiy

12C

A 4 l \ 4

HPI Utopia Il § TSIP

|
Rapid!O

6 High Speed C64x+ CPUs

« 3 different speed versions — 500MHz,
HighiensttyMerarey Zystem

30,000, & 33,600 (16-bit) MMAC)

MerrBry AthiteStllRBARb X HigHeXt
CAENEIHRINREEHET DA En ghaed

- a
\"p -y
2

Ser2438)L 1 Program and Data Memory

o

¥ .
Wﬁ Avdvensity

MHE= .

fonGeaesaDutaeRinlYimesiots
CARSESITIARRIDS PICBRRALAIR SGGHSler
-Direct conmect or throagit SwitcH.
» Host port allows DSP memory probe.
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C6472 architecture maximizes system
performance

TMS320C6472

C64x+
Core
L1
Data
Prog

C64x+
Core
L1
Data
Prog

C64x+
Core
L1
Data
Prog

C64x+
Core

L1
Data

C64x+
Core
L1
Data

C64x+
Core
L1
Data

Prog

Prog

Prog

6 High Speed C64x+ CPUs

High Density Memory System

“Switch Fabric” DMA Engine

L2
memory

L2
memory

L2
memory

L2 L2 L2
memory l memory fl memory

P — Communications Subsystem

EDMA3.0 with Switch Fabric

GPIO

? @ ) EER

DDR-2 Memory Interface

Small footprint allows
high board density: 24x24, FC-BGA

DSP based system provides

programmability, flexibility,
extensibility
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DSP achieves higher performance

> 80% less space

Watts

UJVV Ui

Same performance,

40% less power

Power consumption

Six 500 MHz
C6415 DSPs

Source: Tl Internal

Ex: Same power budget

C6415

500MHz|| 500MHz

C6415

500MHz

C6415

500MHz

C6415

500MHz
C6415

500MHz
C6415

500MHz| 500MHz

C6415

C6415

500MHz
C6415

One C6472
Multicore DSP

500MHz
C6415

500MHz
C6415

500MHz
C6415

6 GHz raw performance

13 TEXAS
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<

C6472

Multicore
_ DSP

3
C6472

Multicore

_ DSP

s

C6472

Multicore
_ DSP

¥

9 GHz raw

performance

50% more performance
per Watt at < 30% space

INSTRUMENTS
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Signiticant savings 1or uSE applicalons:
6 cores on a single chip = 2/3 less DSP

cost
C6415 4

$400 500 MHz
| i3 $400

C6415
500 MHz

$300 %o
C6415 $300
500 MHz

Be'e
$200

7,

$200

$100
j;o MHz $100 C6472

Multicore

he

S
500 MHz

$0 &3
$75 each x 6 = $450

. . . = 2/3 less DSP cost
All prices listed in 1ku

$0

$140 total
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Development tools and support

ease customer migration
Co6472 Evaluation Module

Software debug platform for high performance application development

Single C6472 processor
256MB of 533MHz DDR2
128MB Nand Flash

1Mb 12C EEPROM for local boot
(remote boot possible)

2 RGMII 10/100/1000 Ethernet ports with
MDIO

RS232 UART

Single module 170-pin AMC expansion for
SRIO, TSIP, EMAC1 and 12C

C6455 EVM pin-compatible HPI daughtercard
connector

2 user programmable LEDs and DIP SWs
14-pin JTAG emulator header

Embedded JTAG emulation with USB Host
interface

Board-specific Code Composer Studio™
Integrated Development Environment

» Simple setup

* Includes design files such as Orcad and
Gerber

» Board support library accelerates software
development on the EVM

Support:

» Broad market support: Product Information
Center - FAE - Community forums -
Documentation - Training

" TMDXEVM6472
$349 USD

Software — CCSv4, BSP, CSL, POST, NDK, Demo

13 TEXAS
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C6472 EVM Block Diagram

Ri&hdll 12
MO0 2 i
12 12
Cual w—r—w SWITCH o EMAC_1 A
RGMII PHY 2 (RGN ]
i (2 TS3L301) . (170 pity
| 107100100 [FEN1T | Lo i - - —
» 12 EMAC 00 &
(#2E121R) - = R TER(2:i0] e
JC0-O0EE WL T 7 T -
(Pulze) l n (REMID
- - _ 3 R5-222 Serial
) d - P idae | gy PO
——— ==
HQ;E;C - WD { 51605750 Q) (oes)
SFNTIOL2SDLC) 3
=4 = TIM[ -2
(2] CEAT2 EZPROM
— (RTIACIIZ4E) = User contralled
- MACSELD[20] «—— Resistor LEDs - 2
L2fE;i)2 MACSELI[10] ~—— Strapping
G 16 DOR 2533 -———
(EDE11164EAG S E-F) GPIC| 15: 0] “—wlr
= DDRC COREM —-+—— 15 MAND
RICEM a——rxo -
128MB* LENDIAN -t (MTXFLEE)
G4mdx16 DOR 25533 ————
{EDE 11164 E8G £ E-F) A UToRLA LRESETHMIENS -#— 5
Hhil  -——
LRESETH -— FPG"&‘ ‘»“—[8 Uszer contralled LEDs - 2
U=B LUSB-ITAG SWITCH TTAG CORSEL[ZD] -4 (.&SPQSED -
MiriE * (FT223240) Tsaon RESETETATH — = zer Sz - 2 pin
RESETH =
T DIF S —& Pos
14Pin - HOUT — 13 I_EE (BOOTMC DE( EN Agratz)
T 4G SEL LOGIC TS —— - LIFR| o sw-sres
Hesdder PR (R
PV — T T—. Warmn Reset Buttan
+12% DC JTP'.G
[AMC)
BOARDYHRI-DC Wios r:.:::ﬁ:::n
+12% DC POVER | =
[JRC K] Yoltage
Supervisor ICx
Connectars
Cold Reset Button
TEXAS
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Two New Sitara™ MPUs: AM3517 and
AM3505 Cortex™-A8 Based Processors

Benefits
* First Cortex-A8 devices e —
for industrial market
ARM® ey
» 1000 Dhrystone MIPS Cortex™- Gr;aics roller || ENC
at sub 1 watt power A8 Accelloerator :
consumption (AM3517) Processing
. npu
- Integrated graphics, BERRSE
high-res display for L3/L4 Interconnect

intuitive user interfaces

* Native support for large
displays

« System integration

CAN Timers HDQ/| |USB HS Host x2

‘ EMAC] | GPX12 USB OTG wiPHY

WDT x1
2C X3

reduces board complexity
- @m UARTX3 MMC/SD/
Sampling now +1 w/IrDA GPMC SDIO x3
EVM: Open order entry ‘ @
TMDXEVM3517
\_

i3 TEXAS
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AM3517(05) Processor — GW Host
Peripherals

Features
B Peripherals

= USB 2.0 OTG w/PHY
= RMII EMAC controller 10/100
® USB HS Host x2

Display Subsystem

) LCD 1 \iideo | 10 bit DAC |
" MMC/SD card interface x3 ™ 3D
" | CD controller and TV out Graphics
. . Accelerator )
®= Display subsystem with PIP, color (3517) J g0 16 itvideo
space conversion, rotation, resizing foen) | Input
" 3.3VIO

L3/L4 Interconnect

. Power :
= Total Power: 0.5W — 1.5W Timers ':Dg e/ USB HS Host x2
Wi

= Standby Power: 12mW GP x12 USB OTG w/PHY
B Package 2C i

WDT x1
= ZCN = 17x17 mm, 0.65 mm pitch MCBSP X5 UART3 DDR2 MMC/SD/
Utilizes Via Channel™ Array
Technology with 0.8mm pitch plus McSPI x4 | +1 w/IrDA GPMC SDIO x3
design rules. ‘(: ~— =

" ZER — 23x23 mm, 1.0mm pitch

i3 TEXAS
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Agenda

* [ntroduction

* TI Processor offering
— Low end
— Mid range
— High End
— Voice attach for data centric Applications <

« Other Tl devices needed for this type of application
« TI SW offering

Tl partners

+ Q&A

« C6472 demo

i3 TEXAS
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Block Diagram for Data Centric Applications

@7

DSL/FTTH/Cable

L

GSMFUMTS/LTE

|E||USB Port

!

WIiFi/BT Module

ESD Protecting

Clock

Flash

Core

NWP - DsP

SLIC

IfF

System Power

AC/DC Adapter

AC Power

Switch

(]

WLAMN Port

LAM Port

(]

LAM Port

» Typically a network Processor doesn’t offer VolP capabilities.

« Adding a dedicated DSP to deal with voice is the best option

IP Phone

» Beside the DSP’s already mentioned in the prior section a solution
based on a C55 is an option as well.

13 TEXAS
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Low power C5000™ DSP portfolio

A

Increased performance/ optimized power

\ In Production
{ '09 Samples

{ Development Multi
Core
\ Future
C5441
o 532 MIPS
200 MIPS

C5420 C5470
200 MIPS ~ 120/160 MIPS

C5471
120/160 MIPS

= ARM7 + C54x
= Multi-C54x

C5502 C5507
600 MIPS 400 MIPS

C5509A
400 MIP
C5510A
20/400 MIP:

C5506
216 MIPS

C5503
o416 C5401 400 MIPS
120/160 MIPS 50 MIPS
10Co5:/|1|gs C5402 C5407
801100 MIPS  G5410A 120 MIPS
L osta 1201160 MIPS ., 00 x e EEE54
160 MIPS
MIPS C5409A 600 MIPS 200 MIPS

( C5000 S0

120/160 MIPS C5404
120 MIPS

C5515
200 MIPS

RS c5505 ( C9514
200 MIPS \ZL__LBS/O M

erformance

K value

" More on-chip RAM
= SDRAM, HPI I/F

High

& integration

® Very low standby
= USB, LDO Integration

Cost
efficient

® Very small package
" Very low cost

s

2009

2010

i3 TEXAS
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TMS320VC5509A DSP

= Portable Media/Comm/Audio Device

Applications
Features = The C5509A DSP is optimized for multimedia-rich,
portable audio devices such as MP3 player/recorder,
m Core infotainment devices, gateway and portable medical
—Dual MAC; upto 200 MHz; 400 MIPS and biometrics applications.

S T

B Memory

—256-KB On-Chip Memory: 64-KB DARAM,
192-KB SARAM; 64-KB ROM

J,

Ie

B Peripherals
—USB 2.0 full speed
—2 MultiMedia Card/Secure Digital (MMC/SD) serial ports

—2/4-channel, 10-bit, 500-ms ADC for keypad, button and battery
monitoring functions C55x™

-3 McBSPs; I12C; 3 timers; 36/35 GPIO, 8/7 dedicated
. . DSP Core
—16-bit HPI MUXed with address bus

—Real-time clock with 32-KHz crystal input,
separate power

MMC/S

Peripheral Bus

+ Package: 144-Pin LQFP, 179-Pin BGA

* In Production Today

Benefits

* Ideal combination of large on-chip memory and processing speed
for optimal data/audio processing capabilities.

2 TQFP ¥ 7 TQFP

* Rich peripheral set allows for more portable connectivity.
4BGA  9BGA

EVM Available DSK @iﬁmxs
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Some Channel Numbers

* |n addition to the DSP devices listed in the prior section, below are some
channel numbers of C55-based DSP’s. These are devices than can be
found in many telecom systems. In case a small channel granularity is
needed, these devices offer a good fit.

» Beside the small channel granularity, the available SW is a key benefit for
these devices.

Device Voice channels Achievable number of channels
(G.729AB, ) heavily deper_1ds on th.e required
channel configuration:
RTP <-> SRTP
TMS320VC5502 Upto7 AEC, Echo tail length, conferencing,

TMS320VC5507 Upto 9

TMS320VCS5509A |Upto 9

TMS320VCS5510A |(Upto7

i3 TEXAS
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Broad Third Party Network to Enable Faster Time
to Market

VOCAL Q

\ (& AudioC A
TECHNOLOGIES, LTD, C / [l udioC odes ' v = e
¥ VoiceAge
] 2] GAO Research Inc. .+ T
| 15 | #1 In Embedded Commumnications Sofhvare Alg otron
Fraunhofer | .. . e
Integrierte Schaltungen s

- & &% et
\v DSP_ M v;ﬁw Simrﬁ_éf - -:xmmnm
Innovations MISTRAL
SPIRIT DSP €% Moo it o

Voice & Video Engine Experts . } w;ﬁ,,_-__';_?_:_:_:_?
s G5 mebject =

DSP Solutions o mePHER
= ACOUSTIC e poner Technatont
DES‘FSEM‘&’EC’) }ﬂgﬁg TECHNOLOGIES 4 MES;
VINJEY DSP

ADAPTIVE - \ingenient
@ DIGITAL D.SignT A technologies ~ €Fioreating.

b Multimecia 3nd Com oo Sl e
Digital Signalprocessing Technology

e
q' Candle (’ Dragon :ID-MMLh(QﬂID}! %PWI&?{D
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
-

ing ideas...

s & O~
. IntegrIT
(@) Windmill bl ik L ntepr
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Agenda

* [ntroduction

* TI Processor offering
— Low end
— Mid range
— High End
— Voice attach for data centric Applications
« Other Tl devices needed for this type of application <
« TI SW offering
* Tl partners
+ Q&A

e C6472 demo
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Need a Power Solution for a Tl Device
mentioned before?

* Have a look at: http://www.ti.com/processorpower

wi# TEXAS INSTRUMENTS

¥ Products #® Applications ¥ Design Support ¥ Sample & Buy v All Searches
lome > Power Management > Processor Power Reference Designs
Power Management B siare J8 N

= Cross Reference = Application Notes =Training =Tools & Software =Block Diagrams = Referel

Processor Power Reference Designs

Selection & Solution Guides
Power & Analog for Processors and FPGA's
Power Management Selection

Guide (Rev. H) (slvt145h.pdf, 4.83

Choose Processor Type - C6000 DSPs v

Choose Processor Family | Show All Types g
Texas Instruments Processors 11 Apr 2008 Download
- DaVinci Processors i LED Reference Design Cookbook
- OMAP Processors (slyt349.pdf, 2.77 MB)
ki
- MSP430 Microcontrollers
- C2000 Digital Signal Controllers Battery Charger Catalog 3Q 2008
- LM3S Stellaris Microcontrollers (slym069. pdf, 1.87 MB)
Freescale Processors Download
FPGAs
- Altera
- Xilinx

| Intel Processors

13 TEXAS
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Here is what you find there

TMS320C6474

Selection & Solution Guides

Powrer Requirements | Reference Designs | Resources | Related Links to SBD=s

Tl Power Management Selection Guide
Power Requirements for TMS320C6474 (Rev. H) (slvt145h.pdf, 4.83 MB)
11 &pr 2008 Download

Core, Yoltage Imax Sequencing _
1/0 Pin MName VD) (mA) Tolerance Order Timing Delay & LED Reference Design Cookbook
(slyt349.pdf, 2.77 MB)
Core CwDD 0.9 to | 8,600 +£35% 2 | &ll supplies must Cownload
142 be stable within
B0 s a e & Battery Charger Catalog 3Q 2008

Core |DwvDD1s, avDD1_1s, e 200 +5ay i | TR R (slymoeo.pdf, 1.87 MB)

AVDD2_ 18, AIF_WDDR_13, EEEiis Bicwinlcsd

SGR_NVDDR__1=
Core AvDD 1l 18, AAVDDZ 18, 1.2 120 +5%0 i

AIF_WVDDRO18, SGR_NVEDDR_ 12
Core EXAEE e D e [ 1,450 +=5% =

AlF_WDhDa 11, AIF_WDODT_ 11,

SERE SRR A

SGR_NVDDA_11,SGR_NVDDT_11)

Mote:

= 4ol 1.8%W rails may be combined and all 1.1 rails may be combined; however, follow the
filtering recommendations for each voltage rail in the CE474 Hardware Design Suide
CEpraaw >,

= Consult the C6474 power spreadsheet for your exact power requirements.

= D18 voltage rail includes power required for external DORZ memory.,

Back to Top of Page

Reference Designs for TMS320C6< 741

MName File Name /Size Download
5W and 12 VWV Input

CEAT 4 (%21 Power using Modules sltanss, 108 KB Sep 2O0S
CE47 4 (x4) Power using Modules sltansS7, 132 KB Sep 2008
CE47 4 Core Power using DCOC Controller with slva3ls, 640 KB Jan 2009
Integrated IO

Mote: Unless otherwise noted, these reference designs are tested to meet the specs given in
the above power specification table.

Back to Top of Page

,
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Enterprise or Central Office

—— )
POTS il
' i i RAM
Analo sLic | Voice Timeslot .
gTrun L Codec/SLAC Switch
POTS ks— 1 |
QSIG @ E1/T1 Framer

Etherne Iil_ Ethernet ° RAM
tWAN Switch

o
N

Port -

PCI

Bcl

1w

USB —
Port

5

PoE

U ] LAN

RAM

Analog
Subscribe
r

FEF Power Supply
By 48vDC

|
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Power over Ethernet at TI

T T

2 2
3 3
4 4
=6 6
5 5

7 7

8 8

| Optional

Suppl

Solutions for both ends of the cable
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PD Portfolio

* Integrated PD & DC/DC

» 802.3at (25.5W) Power ]
*’56 2 Vin=12-57V .
*’54 > Vin=18-57V

——— =y

"‘.‘?!FFII

HY
£

TS,

e

4]
1
.-’
W
L]
L]
T
L ]

2
§

Integrated PD & DC/DC
+802.3af (13W) Power

+Std. Eff =’53, Hi Ef. = ‘67
Integrated PD & DC/DC

*Isolated/Nonisolated Flyback
or Buck Converter
“TPS2375 with Released Q2/05

Auto-restart on Fault
*Released Q2/05

*Full STD Compliant
*100V Robust Process

Latch off on Fault *High Current PD Controller

*Released Q3/04 «26\W IEEE 802.3af
*Pre-Standard «100V Robust Process
*70V CMOS -Released Q3/06
*Released Q2/03

,
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TPS23753 New Product!

PoE Powered Device (PD) with DC-DC Converter
featires Benefits

* Integrated control for PD power  Single part IEEE 802.3-2005 compliant system
Optimized for 13W Optimized for 90+% of PD applications

Optimized for isolated topologies Most popular PoE DC-DC converter choice
Adapter priority programming Preferred power source fully selectable

12V to 57V Local/Auxiliary Power Rails ¢ Supports most common local power adapter types
Current and inrush limit Simplifies DC-DC design and IEEE compliance
Switched detection resistor More power to application, less to waste
Adjustable PWM frequency to 1MHz Minimizes EMI for RF sensitive designs

* 100V SOl process * Rugged high voltage parts for low customer
ﬂﬂﬂ[iﬂﬂ[iﬂﬂs returns in even the harshest environments

BR1

| ] T
L]
i 1
B %
b3 a

\CIN

From Ethernet
Transformers

 [EEE 802.3af-2005 compliant:
*\/oIP telephones .
*Access points

A

ouT

™

c1 1l

0.1uF
T
D1
58V R
Rois
|w)
m
z
V,
V,
S
§
L]
_r‘»/\/\r\
=) 4
|
(@]
<
o

? CLS
Vss

_ §5§ BR2 8
*Security cameras 258 [ 3
RFID Readers e 1 o N
AU, FRS E 5 CTL CTL. oL _,f‘,C‘Z FBU
. 4 x om |
Package: 14-pin TSSOP Reor | | 32 . L 5
Adapter G_ D:E(L x % 5 5 % - o [TLvass % ReaL
I

* Adapter interface and Ry, are Optional
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TPS2376-H High Power PD

features Benefits

« Complete 802.3af PoE Interface » Twice the 802.3af (13W) power
» Features derived from the TPS2375  Any high voltage supply can be used
* Permits 26W high power designs * Low resistance allows more power
 Adjustable turn-on threshold « More robust than competitors
» Compatible IEEE802.3at Layer 2 » 24V for Industrial and Medical
recommendations « DC/DC topology agnostic
* Integrated 0.58Q), 100V Low-side switch « Pathway to P802.3at PDs
» 15kV ESD compatible » Familiar SOIC-8 PD footprint
» Over current and over temperature protection « Enhanced package thermal

» Open drain power good output performance
* Industrial temperature range

» PowerPad SOIC-8 ?
Aunlications >—T§C e

* Video IP Phones

RJ-45

* WiMax Access Points

VWA—
)
uk Y

»F

0.1uF Il

MN

1.62KQ| [23.2kQ

SMAJ58A
% 287KQ
q

« POS Terminals

\4

To DC/DC Converter

\4

» Security Cameras with P/T/Z _ %Eléss & uvlo
« Internet Appliances ] ] gf o
-~

i3 TEXAS
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TPS2384:. Quad Ethernet Power Sourcing
Equipment Power Manager

features Benefits

* Quad PSE Controller  Fully integrated PSE solution
* Integrated 80V FET Switches Reduced external B.O.M.
» Total series resistance of 1.5Q Low thermal footprint
» Operates from a single 48V supply Feedback for complete power management
- Produces 3.3V and 10V outputs UNH and externally verified
» Four 12-bit A/Ds for real time voltage, Protection for external and internal systems failures
current & temp measurement Software compatible with TPS23841
« AC & DC disconnect
+ Watchdog Timers for Comm. & Osc.
 Current and inrush limit LEEE |
« Thermal and overload protection

Aunlications

» Ethernet Switches
» Ethernet Routers
* Midspan PSEs
 Storage Routers

TP32384

LL ENEEE
e EEFEECERELCEES]
Qg =220

@ i3 TEXAS
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PoE Portfolio

16 PD products in production today, most in the industry

Selection Guide

Abs | Operating | Full Inrush | Current | Auto Retry
Current
D= scription Detection | Classification | Viy (V) Limiting
Power-uver-Ethernet (PoE) Powered Device (PD) Interface Switches
TPSIITS Yes, Class 0-4 —40to 85

Latch Off 1.5

Pyvered Device Controller Programmable 802.3af (30.6/39.4 V) S0IC-8, TSSOP-8

TPSI3T5-1 ered Device Controller 4 Yes, Class0-4 100 —40to85 Programmable 450  AutoRetry  B02.3af(30.6/39.4V) PG TSSOP-8 1.5
TPS2376 bred Device Controller 4 Yes, Class0-4 100 -40to8  Programmable 450 Latch Off Adjustable PG S0IC-8, TSSOP-8 1.5
TPS2377  Powdred Device Controller 4 Yes, Class0-4 100 —40to8  Programmable 450 Latch Off Legacy (30.5/35.0 V) PG SOIC-8, TSSOP-8 1.5
TPS237T-1 Powpred Device Controller 4 Yes, Class0-4 100 —40to85 Programmable 450  AutoRetry  Legacy (30.5/35.0V) PG s0IC-8 125
TPSZITE  Intefgrated PD with PWM Controller 1 Yes, Class0-4 100 —40to 85 Fixed 450 AutoRetry  802.3af(30.6/394V) /A TSS0P-20 1.75
TPSZITI0  lnfegrated PD with PWM Controller 4 Yes, Class0-4 100 40t 85 Fixed 450  AutoRetry  Legacy(30.535.0V) N/A TSS0P-20 175

1 Yes, Class0-4 100 40t 85 Fixed 450 Latch Off  802.3af (30.6/39.4 V) /A 13-DIP Module ~ 26.00

Operating
Temp
(°C) Compliant | Interface | Disconnect Measurements

Routers, switches, hubs, mid-spans 80 ~40to 85 Yes I Both ACand DC  Current, voltage and capacitance  External  64-pin LAFP  7.35
ters, switches, SOHO hubs, 4 80 40 to 125 Yes Ic Both ACand DC  Current, voltage, capacitance Internal ~ 64-pin LAFP 390
and temperature

*Suggested resale price |

. dollars in quantities of 1,000, New devices are listed in bold red.
For additional resources on PoEN

luding reference designs and evaluation modules, please see power.ti.com/poe

Highly integrated 8-port and 4-port PSE’s
Only Tl provides choice of integrated or external FETs

>26 Million PoE Ports Shipped

,
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Supervisors & Sequencers portfolio

Supervisory Circuits (Voltage Supervisors) and Sequencers Family of Products

T

TLT700
— TLY 75719
— TL?7xxAB
— TLTTxX
— TS3803
— TPS3809
—UCx543
— UCx544
I ]

Watchdog Manual Reset Eacksuveiti?]ttery
—TP53813 — TP53801 — k2205
—UCCx946 — TPS3808 — TPS3606

— TPS3836 — TPS3817
Reset Active High — TPS3838 — TPS3510

TPS3124 Chip-Enable Gate
TP53824
TPS3600
TPS3610
TPS$3613
| ]

Reset Active High Watchdog Power Fail
TPS3125 TPS3123 L TPs3t103
TPS53126 TPS53128
TPS3825 TPS3820
TPS3837 TPS3823

TPS3828

e

e

L TL7770-xx [ TPS3510
| TPS2805 | TPS3541
| TPS1805 | TPS3543
| TPS2807 | TPs3574
' Manual reset
anual res
Manual Reset il | Active High Reset
L TPS2106 L Tps3306-xx L 1ps3307-xx
|
Reset Active High,
Power Fail Watchdog
L TPs3707 L TPS3110
]
Power Fail Reset Active High
L tps37os L 1P83305-xx

Multiple channels m

For more information, pls go to www.ti.com/svs

- UCDS0B L ucxso3
8-channel sequencer
— UCD90120/4 NEW

12-channel sequencert

13 TEXAS
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UCD90120/4
12-Channel Sequencer and Health Monitor

feallres
Sequence 30”9’”5

* Sequence on and off up to 12 Rails « Sequencing: flexible ramping of multiple rails

* Dependencies on time, parent rails, GPls, and 12C « Monitoring: Detect power supply warnings and faults.

* Independent Turn and Turn off configurations Also with non-volatile memory for failure analysis.

» Flexible GPIO for Enables, Power Goods, and more « Margining for pre-production equipment testing

* BOOLEAN Logic Builder « Both JTAG and PMBus communication interfaces

Monitor « UCD90124 release in 4Q09: with fan control

* Detect OV and UV power supply warnings and faults « TI's Fusion Digital Power GUI: easy-to-use tool

* Respond to faults by configuring retries, shutdown delays, offering intuitive graphical interface for configuring,
and slave rails to shutdown storing and monitoring all system parameters.

» User settable scale factors convert to actual system units

including voltage, current, and temperature —
» 6 optional comparators for fault response in < 80 us Comparstore | | JTAG || PMBus || Temmerstue Pf,‘;rnzs';u
* Non-Volatile fault and peak logging for aid in failure analysis | [~ 7"~ (5PID)

. nr
Margin o B Fan Tach
« Simultaneously margin up to 10 rails using PWM outputs Moritix=
» Support for open-loop or closed-loop methods b il SEQUENCING ENGINE ||

. . . . Inputs Fan Control
+ Command rails high and low using I2C or control pins FiAM Outputs
 All unused margining outputs can be used as GPIO H"&ﬁll o
LIRSS,
ADC ¢
H = o [1.5% rad) ELAS ; igrgining
ﬂ””llﬂﬂ’lﬂlls (250, 0.58% rad LAEH Memory . Citputs
Uzar Data, Fauk Lopic Builder
.. . and Pesk Logging O GRIG
* Any system requiring sequencing and
monitoring of multiple power rails
» Telecom, servers
* Industrial / ATE
i3 TExas
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Monitoring

mImEm = =T o= == This software/ GUI is available for downloading!

P m— | Check the UCD90120 product folder.

== mimr
| b1
i - iy P e
e o —— e
BELBED drviom gl E -
| deiri e —
Lt o P S b et g e B 5 it e P g | e W O

2 _' 1 1 e L ;'..'."".-.m““" wx‘ et o s

e "_“"‘“‘" ___ I o I/O Configuration
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AMC6821-

Intelligent Temperature Monitor and PWM Fan Controller

Ffeatures

*Two Temperature Sensors with Parasitic Resistance

Cancellation:

¢ Remote: +50 °C - +100 °C; +2 °C

* Internal: +50 - +100 °C; 2 °C
* Resolution: 0.125 °C
* Fan Speed Control
* Intelligent Temp — Fan Control
» Software-RPM (RPM Regulator)
» Software-DCY (Manual Setting)
*PWM Cooling Fan Driver:
* 8-bit; 10Hz - 40 KHz
*Fan Speed (RPM) monitoring
*SMBus Interrupt
*Alarms:
* Fan-Fault; THERM; Over-Temp.
*SMBus with 9 Addresses
*Supply Voltage: 2.7-5.5V
*Small Packaging: 16-SOP

Avnlications

* PC and Network Server
 DLP /LDC Projector and TV
« Communication Equipment
+ PC Based Equipment

Benefits

* Parasitic Resistance Cancellation — Improve Remote Temp

Intelligent Fan Control - Intelligently manage System thermals/acoustics;
Control Fan even no CPU intervention.

* 256KHz PWM Fan Driver - NO Audible PWM Switch Noise

* Alarm Pins — Instantaneous alarms and Forcing Fan to Full Speed to Protect the
System.

VC‘ED GND
FAN-FAULT “SMBALERT
O
THERM Alarm SMBus
N ’| Detectors i rc |,
OVR Interface

TEMP. DATA [@=Ppl€=P TACH-DATA
Remote
Sensor |IN+ f
) ADC | el g TACH COUNTER
INA = (11-Bit)
—1 —>

: PWM
On-Chip | | DRIVER

| Temp. Sensor

Ref

A

Remote Temp. Auto. Fan Speed
. P |
Sensing < Controller
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Even More Options to Monitor and Control
Your Board

* |n addition to the devices mentioned before and in
case a solution with even higher flexibility and
programmability is needed, have a look at:

— The Stellaris Portfolio

— The MSP430 Portfolio

Ji; Texas
INSTRUMENTS




Agenda

* [ntroduction

* TI Processor offering
— Low end
— Mid range
— High End
— Voice attach for data centric Applications
« Other Tl devices needed for this type of application
« TISW offering <
* Tl partners
« Q&A

e C6472 demo
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What I1s available from TI

« Standard SW development tools
— E.g. Code Composer Studio
— Platform support Packages

* For voice application
— C64x voice codec’s are available on request today

— Before e/o 09 the majority will we made available on
the Tl web for download.

 How to request FREE Tl Software
— Go to : http://www.ti.com/requestfreesoftware

i3 TEXAS
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http://www.ti.com/requestfreesoftware

More Info
Software Imaging Speech
= | = == <
This TI-developed || ® o | ®mw| ™ . c |lolo % % g %
software is now free. Mhmgmgég}'ﬁr‘ﬁ‘-""‘:: rzzgg
Production quality, EffkghAcmmiimm5033>}> o
Production clickwrap g m ]
licensing. Auailahleggg ggg? E g EEE?EEEEE?OE P
Codec Servers for OMAP and DaVYinci devices - include TI Codec Engine, ete.
CODEC SERVERS FAQ: http://tiexpressdsp.com/index.php/Codec_Servers_FAQ
OMAP35K Codec Download
Server wovsox (@@ @ | @ @ |0 @@ @
page
DMG46x Codec Server | Download ®
Export approval required | on oS0k | O | © o] MO o o|o|@
page
DME44x Codec Server D H
ecroisox (@@ @ | @ (o] (SR (o]
page
Additional Codecs - The following either are NOT included in the above Codec Servers, or may be more recent versions, None of the following
include Codec Engine, etc.
CODEC BUNDLES FAQ: http:/ftiexpressdsp.com/dindex.php/Codec_Servers_FAG
Ce4x+ AUDID DSP Request
Codec Bundle IF] ol ole|lel e o olel e
Free with license terms
Export approvsl required
Coh4x+ MP3 AUDIO Request
Decoder
Free with license terms O o
Export approval required
C64x+ JPEG Encode Download @
C64x+ JPEG Decode Download (5]
C64x+ MPEG4 Decode | Download @
DM646X H.264 BP Download e
Encode
DM646x H.264 Download 1)
BPfMP fHP Decode
Ittiam: DM644x YIDED Request
Evaluation Codecs
Free with license terms @ @
ASP | ASP
To purchase production
code, contact Ttham
Ittiam: DM644x AUDIO Request
Evaluation Codecs IF] oo 1)
Free with license terms i || izt e
A Lz | L2 LS
To purchase production
code, contact Ittiam
DME44R /647 f6486 Download e
¥YICP Library
DM365 Codecs Download
ecxovsox @@ @ | @ o0
page
DM3555 AUDIO Codec Re +
ques
Bundle O e o oo 0|
Free with licenze terms
DM648 BASIC Codec Request | _ | - _ _ P N _
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eXpressDSP™ Software and Development Tools

" express is fast...slash = eXpress yourself...spend your valuable
development time time differentiating
SoC (ARM"+DSP)

Operating Systams

* DSPBICS™ Kemel
* DSP/BIOS Link

® Nolwork Developars
Kit (MDK}

= Monta\ista Linux

* Viruallogix Lnux

* Windows®CE

* NDK only applicable to DSP-centric design
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Cc6000™ C5000™

C2000™

. .
» Point-and-Click IDE
oint-an IC plattorms Iin one easy-to-use
. .
) ‘ Od eWrIg ht Ed Ito r {8 JCBx11 DSK [Texas Instruments)/CPU_1 - C6711 - Code Composer Studio HE B
Fle Edi View Froect Debug Proffer GEL Oplion Joos PBC DSP/BIOS Window Help
* Project Manager R D e
J 9 [tz ot Tlesss o say e ases (0| 0 BBEHEL |
. P 22 Project view B [ echo.c Bl | [® Eye Diagram o=
. est-in-class Ol Fiacludn "achactg.h” |
. O 1™ & GEL fes
++ D P I & | |2 & Pojects #include "echo.h"
compiier 4 | =i
=23 DSP/BIOS Config #* (lobal declarations */
. . X beal echocdb int caneelerload = 0;
® R I_t m I e [5] echoctg.emd int decoderLoad = 0
ea I e ana SIS ﬁ (=3 Generated Files int encoderLoad = 0;
= echocigs62
. = achoofg_c.c int scholnFrame = 0; /% current input echo frame number */
e Multi-processor/platform debu L0 sehuOutErame - 2 T+ Gurrent ouiput scho frame mumber </
int encodsrFrame ; /% current input audic frame number */
= int decoderFrame = 0; <% current output audic frame number *
 Parallel and system level o I Ny
int andicOutBuf [AUDIOBUFLEN]; /% audio output data */ [Eye Diagram L~ [Fired 5cac
— int codelnBuf [CODEEUFLEN] s% encoded input data x/ B
e ug b int codeOutBuf [CODEBUFLEN] ; /% encoded output data =/
N . N . . G % Functions *~/ |
° R Ch Set Of O t at O t |—| extern Void ECHO_load(int load)
| imization, tuning,
.y . A static Void cancelsrilg(int *input, int *output);
rofiling and analysis utilities R e e
static Void encoderlg(int *input, int *output):
1 -DF| i ki ke [~ ﬂ Last 2957% 00  Peak: 8926
. F t I t e iew O0KIMArks = ast: % 'eal %
ast simulators ke | T 20
. BO004600 O01011A2 1| Log ame: [ace
80004604 30000512 cancelerPrd Soom .oom Coom o .oom nok ready
any a iona S an pon04c04 a0000S12 1 i | o e 0 Gesuei rewiond = 1000000 rettons svey 225me
50004600 00002082 decoderPid b | M g ] B=e
W dore ecode:
. 80004610 00000000 PRD_sui 1 = B ) = mma| 3 Decods
development tools available oot cunvconz | e e o S
30004618 ; SEM Posts LOG_message 5 Decods: new load = 1000000 instiuctions every 22.5 ms
80004618 00002902 Dther Thieads |[ TTTTT TTTTT I ) ngk
. 8000461C 00000000 PRD Ticks
rom ird-party developers i e, ‘
4 7 || Assertions
istics View B Watch Window [_ O[]
.
Count Total Max Awerage
° G H II S ft Hame: Value Type | Radi
0x00000004: 0z0219¢ cancelerPrd 7H388 4.36321e+008 29435 G787 E8
reen I S 0 Wa re, U:DDDDUUDB- DzUZDDC encoderd TEs 0 0 o decoderLoad 1000 it dec
nxummmnnnc: 0202000 decoderPrd 11646 39282 9 3373 canceleLoad 0 int dec
- o DDDDDDID: 0202100 PRD_swi 75387 16411930916.00 inst 3432168.00inst 217702.40 inst echolnframe. 4 int dec
0 e Ou rce On a |S a x toD= ]| N i E5540 15432352784.00 inst TR0t 25072250 nst =
[} y Dx00000014: 0zD200C TSK idle i 0.000nst 2147453548, 00 inst 0.00 st
0x00000016: O0=027F¢ IDL_buspObj 79754 9.6059-+006 1.10384e+006 120384
M- ft L t b h RM 0x0000001C:  0x0000C
A 0x00000020:  0x0200¢
ICrOSO y au er aC y 0200000024 0z027FLw| SpoWiateh Locals 0 Watch 1 |0 Wach2 | o wecn3 |
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.




Available Codec’s

Codec C55 Co4x+
G.711 X X
G.711 Appendix | X X
G.711 Appendix Il X X
G.722 X X
G.722.1 X X
G.722.2/WB-AMR X X
G.726 X X
G.723.1 X X
G.723.1 Client X X
G.728 X X
G.729AB X X
G.729G X X
GSM-AMR X X
GSM-FR X X
GSM-EFR X X
EVRC X X
SMV X X
i3 Texas
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Free Codec’s from Tl

Codec

G.723.1

C55

Co4x+

G.723.1 Client

G.729AB

G.729G

X IX [X | X[ X | X |IX|IX|[X|X|X|X|X|X]|X]|X]X

i3 TEXAS
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What about G.723 and G.729?

Due to essential patents involved, these can't be
made available on the web.

Nevertheless Tl can provide these codec’s on
request under a dedicated license agreement.

If the business case allows, Tl can also help with
the essential patent indemnification. In this case
the Tl codec’s have to be used and the customer
needs to agree to work with a Tl-recommended
3" Party on the integration.

*.? Texas
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Essential Patent Indemnification

G.729 or G.729 Combined with Annex A
All Prices in US dollars

Option 1 - Rovalty Based

Initial Fee: $15,000

Cumulative Unit Rovalty per Channel per Licensed Product Sold

! Number of Channels | Unit Royalty

<100K $1.45
100K-500K $1.30
500K-1M $1.00
1M-3M $0.80
3M-5M $0.70
5M-10M $0.50
>10M $0.30

Royalty Cap

Introduction of a yearly cap (maximum amount paid yearly) fixed at:
$750,000.00

Minimum Annual Royalty (applicable at the end of the second year) $7,500

Source: http://www.sipro.com/g729_licterms.php

13 TEXAS
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Essential Patent Indemnification
- How does it work

Tl Codec Licensing

Integration Agreement

Agreement
Consulting
FIOW License
3rd
Party
EP Indemnified (G.723.1 & G.729) + Non-EP Indemnified _
Codec Bundles Ships
Code Delivery
Flow ,
Tl Codec(s) 7
,° Integrated
ol system that
3rd \ ./ includes
Party Tl codec(s)
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Agenda

* [ntroduction

* TI Processor offering
— Low end
— Mid range
— High End
— Voice attach for data centric Applications
« Other Tl devices needed for this type of application

« TI SW offering

* Tl partners <
¢« Q&A

e C6472 demo

i3 TEXAS
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IntegrlT

B Embedding ideas...

Integrl1

Embedded Software Design House

IntegrIT Ltd.
www.integrlT.ru
info@inteqrlT.ru

tel: +7 903 545-
45-52

Kolpakova str. 2, Techno Park “Novoe Vremja” Mytischi, Moscow, Russia, 141008

13 TEXAS
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Inte dngT

B Embedding ideas...

Company Technology

Voice over IP
DSP - digital sighal processing
SDR - Software Defined Radio

Embedded Software Development

i
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case study

Inte dngT

B Embeddifg ideas...

Voice Over IP: PABX

Licensee’s PABX with IntegrIT’s
VolIP software inside

TCP/IP, UDP

A
5
(A
fage iy
—> iy

h

LAN

P/

A\BX - Private Automatic Branch eXchange LIS —




case study

Inte dngT

B Embedding ideas...

VoIP accelerator

Media Server

L

Multi channel
aaaaaaaaaaa

IntegriT’s
VolP software
_inside

CrystalSpeech - hands free
full-duplex communication
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Thank You!

Questions?




Agenda

* [ntroduction

* TI Processor offering
— Low end
— Mid range
— High End
— Voice attach for data centric Applications
« Other Tl devices needed for this type of application
« TI SW offering
* Tl partners
+ Q&A

e C6472 demo <=
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TMDXEVM64 /72

Low-Cost Multicore EVM for
TMS320C6472




Development tools and support
ease customer migration

C6472 Evaluation Module

Software debug platform for high
performance application development

EVM highlights:

+ Single C6472 processor

+ 256MB of 533MHz DDR2

* 128MB Nand Flash

* 1Mb 12C EEPROM for local boot (remote boot possible)
» 2 RGMII 10/100/1000 Ethernet ports with MDIO

+ RS232 UART

» Single module 170-pin AMC expansion for SRIO, TSIP, EMAC1
and 12C

+ (C6455 EVM pin-compatible HPI daughtercard connector
* 2 user programmable LEDs and DIP SWs

* 14-pin JTAG emulator header

+ XDS100 USB embedded emulation

» Board-specific Code Composer Studio™ CCSv4.0.2 Integrated
Development Environment

» Simple setup
* Includes design files such as Orcad and Gerber

» Board support library accelerates software development on the
EVM

Support: .
» Broad market support: Product Information Center - FAE - TM DX EVM 6472 '
Community forums - Documentation - Training $349 usD

SW - CCSv4, BSP, CSL, POST, NDK, Demo

13 TEXAS
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C6472 EVM OOB Demo for RTM
(BIOS version)

« Description:
The demo, after booting, sets up the EVM as an HTTP server and
allows multiple clients to connect to it via a web browser to view the
on-board JPEG-encoded video clip. Both the demo and clip are stored
in the on-board 128MB NAND.
« Key Features:
— DSP/ BIOS v6
— HTTP-streaming via HTTP server
— Shows core usage via serial debug
— Shows core loading via browser (stretch goal)

« SW Component Dependencies:
— DSP/BIOS 6 and CCSv4

— NDK v2.0 and C6472 NSP
— (No Tl codecs required)

i3 TEXAS
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OOB Demo (cont.)

Network Connection Setup:
Ethernet Switch (EVM in DHCP server mode)

Or wireless DHCP router (DHCP client mode)
Or Static IP (direct connect from EVM to PC)

e AR - _______
USER LEDs x8 n -140-] g
_____ | | — I R |E i | HPI-DC(SFM-14012-5D-1C) | =
GigE Jack | () o b psp.cea2 1)
SRR RGMII ! (Socketed) |
PHY ! | < |
: (-l | & |
5} L I
[1] | Fan ! o L___ |
| Pl owe ' AMC
DB¢ | L | Stye 8+
RS232 | owr M- | | pmmmaaa
| T o) |, Dcdbc
' | | SWITCHERS |
NAND ' | |
@ FLASH FPGA e __. @ ______
s = LDDRQ ’ DDR2 Q&
—————— - | RST SW a2 | JTAGFPGA | | JTAGDSP | = S| w
'— _______________________________________ —

JTAG USB
cable

C6472 DSP

Multiple decoded streams
o it ! (instances), one per Web
s DrOWSer window loading up

Real-time Monitoring:
*Basic core utilization
via serial console
» Graphical core
utilization via Web
browser Java app

Core O:

*DSP/ BIOSv6 HTTP
streaming server demo
application

* HTTP server

* DHCP server

Core n: socket instances
Other DDR usage:

» JPEG encoded images

* Buffers for socket instances
* Run-time stack and heaps
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See you at the Demo Desk




