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Introduction to TI Digital Signal Processing

Overview
Digital Signal Processing Overview
Texas Instruments has a processor for almost every application imaginable. Our large portfolio of proces- .
sors has a wide range of price, performance and power options, which fits the needs of nearly any digital I F{EXAS
; ; X , ) . , NSTRUMENTS
electronic design. With TI's systems expertise, support for your peripheral design and a full spectrum of DSP

software and complementary analog components at your fingertips, your design options are boundless.

DaVinci™ Digital Media
Processors: Optimized for

Digital Video

DaVinci technology consists of scalable,
programmable signal processing system
on chips (SoCs), accelerators and periph-
erals, optimized to match the price, per-
formance and feature requirements for a
broad spectrum of video end equipments.

New OMAP™ Applications
Processors: Best General-Purpose,
Multimedia and Graphics

TI's scalable OMAP platform offers the
industry’s best combination of general-
purpose, multimedia and graphics process-
ing in any single-chip combination. The
four new OMAP35x devices target applica-
tions such as portable navigation devices,
Internet appliances, portable media play-
ers and personal medical equipment.

Highest Performance:
TMS320C6000™ DSP Platform
The C6000™ DSP platform offers the
industry’s highest performance fixed- and
floating-point DSPs ideal for video, imag-
ing, broadband infrastructure and per-
formance audio applications.

Applications Matrix Guideline

Power-Efficient Performance:
TMS320C5000™ DSP Platform
The C5000™ DSP platform offers the
industry’s lowest standby power and
advanced automatic power management
for personal and portable products like
digital music players, VoIP, hands-free
accessories, GPS receivers and portable
medical equipment.

MCU-Like Control, DSP
Performance: TMS320G2000™
Digital Signal Controllers

The C2000™ digital signal controller
(DSC) platform combines the control
peripheral integration and ease-of-use of
a microcontroller (MCU) and the process-
ing power and C efficiency of Tl's leading
DSP technology. C2000 DSCs are ideal for
embedded industrial applications such as
digital motor control, digital power sup-
plies and intelligent sensor applications.

MSP430 Ultra-Low-Power
Microcontroller Platform

The MSP430 family of ultra-low-power
16-bit RISC mixed-signal processors from
Tl provides the ultimate solution for battery-
powered measurement applications. Using

leadership in both mixed-signal and digital
technologies, Tl has created the MSP430
which enables system designers to simul-
taneously interface to analog signals, sen-
sors and digital components while main-
taining unmatched low power.

Easy-to-Use Software and
Development Tools

For accelerated DSP product develop-
ment, TMS320™ DSPs are supported by
eXpressDSP™ Software and Development
Tools including Code Composer Studio™
IDE, DSP/BIOS™ kernel, TMS320 DSP
Algorithm Standard and numerous
reusable, modular software from the
largest Developer Network in the industry.

Complementary Analog Products
Tl offers a range of complementary data
converter, power management, amplifiers,
interface and logic products to complete
your design.

For More Information

Visit www.ti.com/dsp for technical docu-
mentation, systems block diagrams and
more.

Digital Media O.M AI.> . c 600.0 . c 500.0 . c 200.0 MSP430
Applications Digital Signal Digital Signal Digital Signal .

Processors Microcontrollers
Processors Processors Processors Controllers

| Automotive
Communications
|'Industrial
| Medical
‘ Security

Wireless

Performance,
integration for
greener industrial

applications

Power-efficient
performance

Complete tailored
video solution

Low power and
high performance

High
performance

Key Feature Ultra-low power
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TMS320G2000™ Gontroller Platform

Silicon

TMS320C28x™ Controller Generation, Fixed Point and Floating Point

MCU Control. DSP Performance

Get samples, data sheets, tools and app reports at: www.ti.com/c2000

Specifications

36 Software Compatible Devices

h A

e 32-bit C28x™ DSC core with floating- Device F283xx
point option > :::::::" » 150-Miz Foating-Point

e Industry’s first floating-point DSCs @ bevolopment o 6-channel DMA

e Highest performance DSCs at @ Fre @ F28335
150 MHz and 300 MFLOPS @ >

e Only processors with full software ® < B
compatibility between fixed-point and E F281x
floating-point E * 150 MIPS 8 Devices €280xx

e Full software compatibility across all § Z}%ﬁﬁsﬂ!‘s“ ,\F:)acs " }"Q:z_su/ © 60-100 MIPS
€2000™ platform controllers & il

e All C28x controllers are AEC Q-100 S Ao pRaRITIeNICES

qualified for automotive applications

Applications
Green energy (solar, wind, fuel cells),
digital motor control (home appliances,

40 MIPS
¢ 16-64 KB Flash
© 10-bit ADC

12 Devices

Ao

industrial drives, medical), digital power
supplies (telecom and server rectifiers,
wireless basestations, UPS), automotive
(electric power steering, driver’s
assistance radar, wipers, HVAC)

Features

e [ndustry’s most efficient C compiler for
32-bit controllers

e Up to 150-MHz operation

e Single-precision 32-hit floating-point
unit on F283xx generation

e Ultra-fast interrupt response time

e |ntegrated real-time debug simplifies
control system development

e Single-cycle 32x32-bit multiply-
accumulate

e 32-bit and 16-bit instructions optimize
performance and code efficiency

Up to
512-KB
Flash

Peripherals

e Up to 512-KB Flash and 68-KB RAM

e Code security module with 128-bit
password protection

e Ultra-fast 12-bit A/D converter with
80-ns conversion time

e High-resolution PWM allows duty
cycle modulation with 150 pico sec-
ond accuracy

e Flexible PWM generation allows easy
generation of any switching waveform

e Quadrature encoder interfaces for
easy motor feedback

e Multiple communications interfaces

Memory Bus

C28x™ 32-Bit DSC

TMS320C2000 Digital Signal Controller Platform Roadmap
The C2000™ controller platform provides an optimized combination of DSP performance and MCU
integration for digital control systems.

Code Security

Resolution
PWM

12-Bit ADC

Encoder
Inte

Event
Capture
it

16-/32

Up to
68-KB
RAM
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=
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Floating-

TMS320C28x Digital Signal Controller Block Diagram
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TMS320G2000™ Gontroller Platform

Silicon &
TMS320628x™ Controller Generation www.ti.com/c28x
Control Interfaces

Processor External
peed RAM ROM i icati Memory | I/0 | Core 100-U
5&@ i Pms Voltage Packaging Price’
TMS320F28335 150 Yes  Yes 512 Boot 6 6 2 16ch/80 1 3 2 1 2 160r32-hit 176 LQFP or 1779BGA  23.00
TMS320F28334 150 Yes Yes 68 256 Boot 18 6 9 4 2 16ch/80 1 3 2 1 2 160r32-hit 88 1.9 176 LQFP or 1779 BGA 2030
TMS320F28332 100 Yes Yes 52 128 Boot 16 6 9 4 2 16ch/80 1 2 2 1 1 16or32-hit 88 18  100LQFPorBGA  15.30
TMS320F28235 150 No Yes 68 512 Boot 18 6 9 6 2 16ch/80 1 3 2 1 2 16or32-hit 88 1.9 176LQFPor179BGA 20.30
TMS320F28234 150 No Yes 68 256 Boot 16 6 9 4 2 16ch/80 1 3 2 1 2 16or32-hit 88 1.9 176LQFPor179BGA 18.00
TMS320F28232 100 No Yes 52 128 Boot 16 6 9 4 2 16ch/80 1 2 2 1 1 16or32-hit 88 1.8 176LQFPor179BGA 14.10
TMS320F2812 150 No No 36 256 Boot 16 = 7 6 2 16ch/80 1 2 1 - 1 16-bit 56 1.9 176LQFPor 1779BGA  18.00
TMS320F2811 150 No No 36 256 Boot 16 = 7 6 2 16ch/80 1 2 1 - 1 No 5 19 128 LQFP 17.00
TMS320F2810 150 No No 36 128 Boot 16 = 7 6 2 16ch/80 1 2 1 - 1 No 5% 19 128 LQFP 16.00
TMS320F28015 60 No No 12 32 Boot 8 4 7 2 2 16ch267 1 1 - 1 - No 35 18 100 LQFPor BGA 3.80
TMS320F28016 60 No No 12 64 Boot 8 4 7 2 2 16ch267 1 1 1 1 - No 35 18 100 LQFPor BGA 410
TMS320F2801-60 60 No No 12 32 Boot 8 3 9 2 1 16ch267 2 1 1 1 - No 35 18 100 LQFPor BGA 4.60
TMS320F2802-60 60 No No 12 64 Boot 8 3 9 2 2 16ch267 2 1 1 1 - No 35 18 100 LQFPor BGA 5.50
TMS320F2801 100 No No 12 32 Boot 8 3 9 2 1 16chi60 2 1 1 1 - No 35 18 100 LQFPor BGA 6.70
TMS320F2802 100 No No 12 64 Boot 8 3 9 2 2 16chii60 2 1 1 1 - No 35 18 100 LQFPor BGA 8.20
TMS320F2806 100 No No 20 64 Boot 16 4 15 4 2 16chii60 4 2 1 1 - No 3% 18  100LQFPorBGA  10.10
TMS320F2808 100 No No 36 128 Boot 16 4 15 4 2 16ch/i60 4 2 2 1 - No 3% 18  100LQFPorBGA 1340
TMS320F2809 100 No No 36 256 Boot 16 6 15 4 2 16ch/80 4 2 2 1 - No 3% 18  100LQFPorBGA 1490
TMS320F28044 100 No No 20 128 Boot 16 16 19 = = 16ch80 1 1 - 1 - No 3% 18  100LQFPorBGA  11.50
TMS32002810 150 No No 36 0 128 16 = 7 6 2 16ch/80 1 2 1 - 1 No 5 19 128 LQFP =
TMS320C2811 150 No No 36 0 256 16 = 7 6 2 16ch/80 1 2 1 - 1 No 5% 19 128 LQFP =
TMS32002812 150 No No 36 0 256 16 = 7 6 2 16ch/80 1 2 1 - 1 16-bit 56 1.9 176 LQFP or 179 BGA =
TMS320C2801 100 No No 12 0 32 8 3 9 2 1 16chi60 2 1 1 1 - No 35 18 100 LQFPor BGA =
TMS32002802 100 No No 12 0 64 8 3 9 2 2 16chi60 2 1 1 1 - No 35 18 100 LQFPor BGA =

*All prices listed are in U.S. dollars and for the —40°/+85°C temperature range only. New products are listed in bold red.
*Prices are quoted in U.S. dollars and represent 2008 suggested resale pricing. All prices are subject to change.

*Minimum quantity order for all ROM devices is 10K units, NRE charge is $11,000 for C28x™ and $9,000 for LC240x controllers.

All TMS320C28x devices are available in —40°/+85°C or —40°/+125°C temperature ranges.

All TMS320C28x devices in LAFP package are available as AEC Q100 qualified.

All devices available in Pb-Free/Green packaging.

Texas Instruments  2Q 2008 Digital Signal Processing Selection Guide



TMS320G2000™ Gontroller Platform

Silicon

TMS320C24x™ Controller Generation, Fixed Point

MCU Control. DSP Performance

Get samples, data sheets, tools and app reports at: www.ti.com/c2000

Specifications

e Up to 40-MIPS operation

e Three power-down modes

e Code-compatible digital signal
controllers

e JTAG scan-based emulation

e 3.3-V and 5-V designs

Applications

e Appliances/white goods, industrial
automation, power conversion,
metering, office equipment,
Sensoring

Features and Peripherals

e 375-ns (minimum conversion time)
analog-to-digital (A/D) converter

e Deadband logic

e Dual 10-bit A/D converters

e Up to four 16-bit general-purpose
timers

e Watchdog timer module

e Up to 16 PWM channels

e Up to 41 GPIO pins

e Five external interrupts

e Up to two event managers

e Up to 32K words on-chip sectored
Flash

e Controller Area Network (CAN) inter-
face module

e Serial communications interface
(SCI)

e Serial peripheral interface (SPI)

e Up to six capture units (four with
QEP)

e Boot ROM (LF240xA devices)

e Code security for on-chip
Flash/ROM (Lx240xA devices)

64-KBytes
Sectored
Flash

512-Bytes
Boot

JTAG
Emulation
Control

TMS320LF2407A Digital Signal Controller Block Diagram
For high-performance industrial applications, the Flash-based LF2407A digital signal controller
includes peripherals such as a controller area network (CAN) module to enable control of multiple

motors by a single DSP-based controller.

TMS320LF/C2401A Digital Signal Controllers: For Space-Constrained Designs

The TMS320LF/C2401A controllers pack a tremendous amount of power in an unbelievably small
package. In only 49 mm?, the TMS320LF/C2401A controllers provide 40 MIPS of processing
performance with 500-ns conversion time, 8 Kw of sectored memory with code security and

much more.

Texas Instruments  2Q 2008
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TMS320C2000™ Gontroller Platform
Silicon and Support &)

TMS320CG24x™ Gontroller Generation

TMS320LC2401AVFA 40 = 2KB
TMS320LC2402APGA' 40 = 1KB
TMS320LC2402APAGA! 40 = 1KB
TMS320LC2403APAGA! 40 = 2KB
TMS320LC2404APZA! 40 - 3KB
TMS320LC2406APZA' 40 = 5KB
TMS320LF2401AVFA 40 512B  2KB
TMS320LF2402APGA! 40 512B  2KB
TMS320LF2403APAGA'! 40 512B  2KB
TMS320LF2406APZA! 40 512B  5KB
TMS320LF2407APGEA! 40  512B  5KB

16 KB
16 KB
32KB
64 KB
64 KB

10-Bit

General- A/D Channels /
Purpose Conversion Watchdog 10 | Voltage 100-U
Timers Time (us| Timer Pins (V) ging Price”
16KB 2 7 5¢h/05 - Y - Y - 13 33 32LQFP 1.95?
12KB 2 8 8ch/0425 - Y - Y - 2 33 64 PQFP 2607
12KB 2 8 8ch/0425 - Y - Y - 2 33  64LQFP 2607
2K 2 8 8ch/0425 - Y Y R R il 33  64LQFP 3.952
2K 4 16 16¢h/0.375 - Y Y ¥ 4 3.3 100 LQFP 455
64KB 4 16 16¢h/0375 - Y Y ¥ 4 3.3 100 LQFP 5.202
- 2 7 5¢h/05 - Y - Y - 13 33 32LQFP 3.75
- 2 8 8ch/05 - Y - Y - 2 33 64 PQFP 7.55
- 2 8 8ch/05 - Y Y Y Y ] 33 64LQFP 8.80
- 4 16 16.¢h/0.5 - Y Y Y Y 4 3.3 100 LQFP 8.90
- 4 16 16¢h/0.5 Y Y Y Y Y 4 3.3 144 LQFP 10.10

T Non-Pb-Free/Green version of MicroStar BGAT™:; All other devices are Pb-Free/Green.
2 Minimum volume for LC240xA devices is 10 KU with NRE of $9,000.

" Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing information from Tl prior
to placing orders. Tl may verify final pricing prior to accepting any order.

C2000™ Gontroller Literature and Related Technical Documentation

All documentation and associated literature, user’s guides, application notes and software can be found by clicking on the specific device
in the parametric table found on the URLs below.

TMS320C28x™ Controller Generation

IQMath Provides a Bridge
Between Floating Point and
Fixed Point

Control algorithms typically start life in a
floating-point format, often created with
PC-based simulation tools, such as
MATLAB®. With the availability of the
TMS320F283xx floating-point digital sig-
nal controllers (DSCs), it is easy to port
that floating-point code to the embedded
controller. TI's IQMath library provides
seamless portability from the F283xx
DSCs to fixed-point members of the
C28x™ generation. The TMS320F282xx
fixed-point DSCs are pin-to-pin compatible
with the F283xx DSCs. These controllers
offer the first set of processors that pro-
vide both hardware and software compati-
bility between floating point and fixed
point.

For more information, visit
www.ti.com/igmath

www.ti.com/c28x TMS320C24x Controller Generation www.ti.com/c24x

New “lQMath”
Approach

i

( Algorithm

Slash development time and reduce overall costs with TI's IQMath: floating-point development on a

fixed-point machine.
<i.e., MATLAB®)

gorithm
(Cor C++)

me Source Set Fits All

F283xx Floating-Point |

Traditional Fixed-Point
“Q" Math Approach

»
>

uto-Code Generation is
Made Simpler

F28x Fixed-
Point Controllers

medy Algorithm Porting

TI's C28x IQMath Library makes code development easier, faster and enables seamless portability of
code between fixed- and floating-point devices.

Controllers

Texas Instruments  2Q 2008
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TMS320C2000™ Gontroller Platform
Tools, Software and Support

C2000™ CGController Platform Hardware and Software Development Tools

Description

Starter Kits

TMS320F28044 eZdsp™ Starter Kit TMDXEZ28044 (WW part number) 495
Includes target board with socket, USB cable, Code Composer Studio™ (CCStudio) IDE for eZdsp, power supply

TMS320F28335 eZdsp Starter Kit TMDXEZ28335 (WW part number) 495
Includes target board with socket, USB cable, CCStudio IDE for eZdsp, power supply

TMS320F2808 eZdsp Starter Kit TMDSEZS2808 (U.S./Asia part number) 495
Includes target board with socket, USB cable, CCStudio IDE for eZdsp, power supply TMDSEZS2808-0E (European part number) 495

TMS320F2812 eZdsp Starter Kit TMDSEZS2812 (U.S./Asia part number) 495
Includes target board with socket, parallel port cable, CCStudio IDE for eZdsp, power supply TMDSEZS2812-0E (European part number) 495

TMS320F2812 eZdsp Starter Kit TMDSEZD2812 (U.S./Asia part number) 395
Includes target board, parallel port cable, CCStudio IDE for eZdsp, power supply TMDSEZD2812-0E (European part number) 395

TMS320LF2407 eZdsp Starter Kit TMDSEZD2407 (U.S./Asia part number) 345
Includes target board, parallel port cable, CCStudio IDE for eZdsp, power supply TMDSEZD2407-0E (European part number) 345

Evaluation Modules

F2812 Development Bundle? TMDSEVP2812 (U.S. part number) 1,995
Includes eZdsp (socketed), CCStudio IDE, XDS510PP-Plus TMDSEVP2812-0E (European part number)

F2812 Development Bundle? TMDSEVU2812 (U.S. part number) 2,295
Includes eZdsp (socketed), CCStudio IDE, XDS510™ USB Emulator TMDSEVU2812-0E (European part number)

JTAGjet-TMS-C2000 USB Emulator for Windows Www.signum.com 595

Blackhawk USB2000 Controller www.blackhawk-dsp.com 299

XDS510 USB-Based Emulator TMDSEMUUSB 1,995

(2000 DSP Code Composer Studio Development Tools Bundled with Annual Software Subscription TMDSCCS2000-1 495
Supports TMS320C24x™ and TMS320C28x™ DSC products

Code Composer Studio Platinum Edition Development Tools bundled with Annual Software Subscription TMDSCCSALL-1 3,595
Supports C6000™, C5000™, C2000, DaVinci™ and OMAP™ processor platforms

(2000 DSP Code Composer Studio Development Tools Annual Software Subscription TMDSSUB2000 495

Code Composer Studio IDE Free Evaluation Tools SPRC119 Free
Includes C6000, C5000, C2000, DaVinci and OMAP processor CCStudio 120-Day Free Evaluation Tools® www.ti.com/freetools

TMS320C2000 Flash Programming Utilities www.ti.com/c2000flashtools Free

TMS320C2000 Digital Motor Control Software www.ti.com/c2000appsw Free

TMS320C2000 Digital Power Software www.ti.com/dpslib Free

TMS320C2000 Signal Processing Libraries www.ti.com/c2000sigproclib Free

TPrices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing infor-
mation from Tl prior to placing orders. Tl may verify final pricing prior to accepting any order.

2Includes Code Composer Studio IDE, code-generation tools with C compiler/assembler/linker, target board and device drivers.

Sincludes full-featured Code Composer Studio Development Tools, code generation tools (C/C-++ compiler/assembler/linker), emulator and simulator configurations all limited to 120 days. Alternative
Development Tools are available from third parties such as EWA Blackhawk DSP (www.blackhawk-dsp.com), Spectrum Digital (www.spectrumdigital.com), Technosoft (www.technosoft.ch) and
Softronics (www.softronx.com).

Please see the tools features matrix on page 60 for more details.
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TMS320G2000™ Gontroller Platform

Power Management Products

Power Management Products for the C2000™ Controller Platform

Get samples, data sheets, Evaluation Modules (EVMs) and app reports at: power.ti.com

Suggested Texas Instruments Power Management Solutions for the TMS320C24x™/TMS320G28x™ Controller Generations
Core and 1/0 Voltages

Synchronous Non-Synchronous Synchronous | Non-Synchronous | Non-Isolated Isolated Dual-
Input Controller Controller Integrated FET Integrated FET Power Power Output Multiple-Output
Voltage LDO (External FETS) | (External FET and Diode) |  Converter Converter Module Module Controller Converter
33V TPS73701 TPS40041 TPS64200 TPS54110 MC33063 PTH04070 TPS62420
5V TPS73701 TPS40042 TPS40200 TPS54110 TPS40222 PTH04070 TPS75003 TPS54386
12V TW1117 TPS40190 TPS40200 TPS62110 TPS5410 PTH08080 TPS5120 TPS54386
24V LM317 TPS40057 TPS40200* TPS5410* PTN78000* PTB78560* TPS54386
48V TPS40061 PTMA403033*

*Due to Vout/Vin ratio core voltage may have to be stepped down from 3.3-V I/0
/0 supply 3.3 V, current up to 500 mA
Core supply down to 1.8V, current up to 1 A

Example G2000 Gontroller Power Supply Design

TPS75003

5V_Input &

100 pF

1
1

VCCAU)( O

O VECAUX
25V @300 mA

For additional power supply designs for Tl digital signal controllers, please visit www.ti.com/processorpower.

Note: The Tl power devices recommended here are based on standard operating conditions. System designers should use device power estimation tools in conjunction with overall application level
power requirements to ensure an adequate power supply design is used.
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TMS320C5000™ DSP Platform
e Silicon

TMS320C55x™ DSP Generation, Fixed Point
Industry’s Best Power Efficiency

Get samples, data sheets, tools and app reports at: www.ti.com/c5000

[

Specifications B

e Broad portfolio of the industry’s most
power-efficient DSPs with standby
power as low as 0.12 mW and perform-
ance up to 600 MIPs

e |owest industry standby power greatly
extends battery life

e Software compatible with all C5000™
DSPs

e Fasy-to-use software and development
tools speed time to market

Software Compatible
Broadband

TNET Wireless
Handset &
Chipsets

Imaging &
Audio Devices

C55x™
Devices

C55x
Devices

Applications

Feature-rich miniaturized portable digital C5000
audio products (MP3/AAC), (IP) PBX,

hands-free car kit, portable medical

Wedia &°
. Po“ah\e
Devices -
) Ultra-Embedded Signal Pro Devices
devices, low-cost VoIP/DECT phone,

po;table mstrup;entatlznégggerpr!nv 5000 DSP Platform Roadmap
PR (FEERR TR &N e The C5000 DSPs span the applications spectrum with core performance extended to 300 MHz.

Increasing Performance, Memory & Peripherals

v

Features

e Advanced automatic power
management

e Configurable idle domains to extend
your battery life

e Shortened debug for faster time to
market

e Large on-chip RAM of 32 KB—320 KB

TMS320C5506 / C5509A DSPs -

Portable and Connected DSPs Optimized External
for Portable / Industrial Medical Markets Memory C55x™
e Dual MAC/108-200 MHz/ Interface DSP Core

216-400 MIPs
e USB 2.0 full-speed compliant (12 Mbps)
e Large on-chip SRAM
e \lery low standby power of 0.12 mW

TMS320C5501 / C5502 DSPs -

Price and Performance Leaders

e 300-MHz clock rate

e 32-/64-KB RAM, 32-KB ROM

e Two/Three multi-channel buffered serial
ports (McBSPs), I°C, general-purpose v
timers, watchdog timer, UART 2TQFP 37 TQFP

e 16-/32-bit EMIF 4BGA 9BGA

TMS320C5509A DSP Block Diagram
TMS320C5510 DSP - /deal for . . . ) ,
Memory-Intensive Applications The C5509A DSP is the portable and connected DSP optimized for portable/industrial medical

e Ultra low power — 69 pA in deep-sleep aIKeLs
mode (with state retention)

e |arge on-chip memory — up to 320-KB
on-chip memory

)
=
o0
©
g
@
=
=
=
[
o
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TMS320CG5000™ DSP Platform

Silicon &
TMS3206G55x™ DSP Generation
= - [ 100U |
| UART | I%C | RTC | MeBSP2| D | Core | 10 | | Packaging | Price' |
TMS320VC550162Z300* 32K 32K 6ch 8M Y Y 2 - 126 33 HP8 36 300 600 201 BGA 5.23
TMS320VC5501PGF300 32K 32K 6ch  8M - - Y Y - 2 - 126 33 HPB 35 300 600 176LQFP 523
TMS320VC5502622200* 64K 32K 6ch 8M - - Y Y - 3 - 126 33 HPI6/8 36 200 400 201 BGA 748
TMS320VC5502PGF200* 64K 32K 6ch 8M - - Y Y - 3 - 126 33 HPI16/8 36 200 400 176 LQFP 748
TMS320VC5502PGF300* 64K 32K 6ch 8M - - Y Y - 3 - 126 33 HPI6/8 36 300 600 176 LQFP 9.62
TMS320VC5502622300 64K 32K 6ch 8M - - Y Y - 3 - 126 33 HPH6B 35 300 600 201 BGA7 962
TMS320VC5503GHH 64K 64K 6ch 8M - - - Y Y 3 - 16 33 HPI6 2 200 400 179 BGA 7.85
TMS320VC5503PGE 64K 64K 6ch 8M - - - Y Yy 3 - 16 33 HPI6 2 200 400 144 LQFP 7.85
TMS320VC5506GHH 128K 64K 6ch 8M Y - - Y Y 3 - 12 33 - 2 200 400 179 BGA 753
TMS320VC5506PGE 128K 64K 6ch 8M Y - - Y Yy 3 - 12 33 - 2 200 400 144 LQFP 753
TMS320VC5507GHH 128K 64K 6ch 8M Y Y - Y Y 3 - 16 33 HPI6 2 200 400 179 BGA 11.23
TMS320VC5507PGE 128K 64K 6ch 8M Y Y - Y Yy 3 - 16 33 HPI6 2 200 400 144 LQFP 11.23
TMS320VC5509AGHH? 256K 64K 6ch 8M Y Y - Y y 3 Y 16 33 HPI6 2 200 400 179 BGA 17.19
TMS320VC5509APGE 256K 64K 6ch 8M Y Y - Y y 3 Y 16 33 HPI6 2 200 400 144 LQFP 17.19
TMS320VC5510AGGW1 320K 32K 6ch 8M - - - - - 3 - 16 33 HPI6 2 160 320 240 BGA 17.24

TMS320VC5510AGGW2 3206 32K 6ech M =| =] = = 3 16 33 HPI16 2 200 400 240BGA7 20.28

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. Al prices are subject to change. Customers are advised to obtain the most current and complete pricing information from Tl prior
to placing orders. Tl may verify final pricing prior to accepting any order.

2 Multi-channel buffered serial port (McBSP).

3 3 = Two general-purpose timers and one 32-bit DSP/BIOS™ kernel counter, 2 = Two general-purpose timers.

4 Extended temperature device, —40 to 85°C case temperature operation.

5 JTAG disconnect option.

6 Plus 1 additional programmable watchdog timer.

7 MicroStar BGA™ package.

Note: All devices include software PLL.

Note: Enhanced plastic and HiRel DSP versions are available for selected DSPS.

7 XAS
TReTRUMENTS

MicroStar BGA™ Package Comparison

The ultra-small physical size (12 mmx 12 mmx 1.4 mm) of the C5000™
DSP MicroStar BGA (ball grid array) packaging can also help increase the
performance per square inch for MIPS-intensive or space-constrained applica-
tions. The C5509A DSP is also pictured in a 144-pin LQFF.
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TMS320CG5000™ DSP Platform

Silicon

TMS320C54x™ DSP Generation, Fixed Point

Power-Efficient Performance DSPs

Get samples, data sheets, tools and app reports at: www.ti.com/c5000

Specifications

e 16-bit fixed-point DSPs

e Power dissipation as low as 40 mW

e Single- and multi-core products
delivering 30—532 MIPS performance

e 1.2-,1.8-,25-,3.3-and 5-V
versions available

e Three power-down modes

e |ntegrated RAM and ROM
configurations

e Auto-buffered serial port

e Multi-channel buffered serial port

e Host port interface

e Ultra-thin packaging (100-, 128-,
144- and 176-pin LQFPs; 143-,
144-,176- and 169-pin MicroStar
BGAs™)

e 6-channel DMA controller per core

Applications

Digital cellular communications,
personal communications systems,
pagers, personal digital assistants,
digital cordless communications, wire-
less data communications, hands-free
car kit, computer telephony, voice over
packet, portable Internet audio,
modems

Features

e |ntegrated VITERBI accelerator

e 40-bit adder and two 40-bit
accumulators to support parallel
instructions

e 40-bit ALU with a dual 16-bit con-
figuration capability for dual
one-cycle operations

e 17 x 17 multiplier allowing 16-hit
signed or unsigned multiplication

e Four internal buses and dual
address generators enable multiple
program and data fetches and
reduce memory bottleneck

e Single-cycle normalization and
exponential encoding

o Fight auxiliary registers and a
software stack enable advanced
fixed-point DSP C compiler

e Power-down modes for battery-
powered applications

Program / Data Program / Data
ROM RAM

D(15-0) «—>

A(22-0) —> Program / Data Buses

C54x™ DSP CPU
ALU

CMPS Operator
(VITERBI)

Shifter Accumulators

40-Bit Barrel 40-Bit ACC A
(-16, 31) 40-Bit ACC B
Addressing Unit

8 Auxiliary Registers
2 Addressing Units

C54x™ DSP Generation Block Diagram

Peripheral Bus

JTAG
Emulation
Control

Buffered
Serial Port

Multi-channel
Buffered Serial

Generator

This block diagram of the C54x DSP is a comprehensive diagram showing all peripheral options.
C54x DSPs are optimized to meet the performance, cost and low-power needs of wireless and wire-
line communications systems as well as emerging applications like IP phones, VoP and portable

applications.
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TMS320C5000™ DSP Platform
Silicon &

TMS320C54x™ DSP Generation
Voltage (V)

DAT/PRO 100-U
Part Number (Bytes) (Bytes) (ADDR) (Bytes) Core | 1/0 Tlmers Packaging Price’

TMS320VC5401PGESO 16K 128K/2M 18 33 HPI 8 144 LQFP 3.92
TMS320VC5401GGUS0 16K 8K 128K/2M 2 18 33 HPI 8 2 6 50 50 144 BGA? 3.92
TMS320VC5402PGE100 32K 8K 128K/2M 2 18 33 HPI 8 2 6 100 100 144 LQFP 6.22
TMS320VC5402GGU100 32K 8K 128K/2M 2 18 33 HPI 8 2 6 100 100 144 BGA? 6.22
TMS320VC5402APGE16 32K 32K 128K/16M 3 16 33 HPI 8 1 6 160 160 144 LQFP 12.33
TMS320VC5402AGGU16 32K 32K 128K/16M 3 16 33 HPI 8 1 6 160 160 144 BGA? 12.33
TMS320VC5404PGE 32K 128K 128K/16M 3 15 33  HPIg/M6 2 6 120 120 144 LQFP 9.03
TMS320VC5404GGU 32K 128K 128K/16M 3 15 33  HPIg/M6 2 6 120 120 144 BGA? 9.03
TMS320UC5405GQW 16K 4K 64K/1M 2 18 36 HPI 8 2 6 80 80 143 BGA? 6.04
TMS320VC5407PGE 80K 256K 128K/16M 3 16 33  HPIg/M6 2 6 120 120 144 LQFP 10.13
TMS320VC5407GGU 80K 256K 128K/16M 3 16 33  HPIg/M6 2 6 120 120 144 BGA? 10.13
TMS320VC5409PGE-80 64K 32K 128K/16M 3 18 33  HPI8/M6 1 6 80 80 144 LQFP 9.64
TMS320VC5409GGU-80 64K 32K 128K/16M 3 18 33  HPI8M6 1 6 80 80 144 BGA? 9.64
TMS320VC5409PGE100 64K 32K 128K/16M 3 18 33  HPI8M6 1 6 100 100 144 LQFP 11.84
TMS320VC5409GGU100 64K 32K 128K/16M 3 18 33  HPIg/M6 1 6 100 100 144 BGA? 11.84
TMS320VC5409APGE12 64K 32K 128K/16M 3 15 33  HPIg/M6 1 6 120 120 144 LQFP 13.99
TMS320VC5409AGGU12 64K 32K 128K/16M 3 15 33  HPIg/M6 1 6 120 120 144 BGA? 13.99
TMS320VC5409APGE16 64K 32K 128K/16M 3 16 33  HPI8/M6 1 6 160 160 144 LQFP 16.50
TMS320VC5409AGGU16 64K 32K 128K/16M 3 16 33  HPI8/M6 1 6 160 160 144 BGA? 16.50
TMS320VC5410PGE100 128K 32K 128K/16M 3 25 33 HPI 8 1 6 100 100 144 LQFP 33.43
TMS320VC5410GGW100 128K 32K 128K/16M 3 25 33 HPI 8 1 6 100 100 176 BGA? 33.43
TMS320VC5410APGE12 128K 32K 128K/16M 3 15 33  HPIg/M6 1 6 120 120 144 LQFP 16.81
TMS320VC5410AGGU12 128K 32K 128K/16M 3 15 33  HPIg/M6 1 6 120 120 144 BGA? 16.81
TMS320VC5410APGE16 128K 32K 128K/16M 3 16 33  HPI8/M6 1 6 160 160 144 LQFP 18.60
TMS320VC5410AGGU16 128K 32K 128K/16M 3 16 33  HPI8/M6 1 6 160 160 144 BGA? 18.60
TMS320VC5416PGE120 256K 32K 128K/16M 3 15 33  HPIg/M6 1 6 120 120 144 LQFP 27.98
TMS320VC5416GGU120 256K 32K 128K/16M 3 15 33  HPIgM6 1 6 120 120 144 BGA? 27.98
TMS320VC5416PGE160 256K 32K 128K/16M 3 16 33  HPI8/M6 1 6 160 160 144 LQFP 3111
TMS320VC5416GGU160 256K 32K 128K/16M 3 16 33  HPI8/M6 1 6 160 160 144 BGA? 3111

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. Al prices are subject to change. Customers are advised to obtain the most current and complete pricing
information from TI prior to placing orders. Tl may verify final pricing prior to accepting any order.

2 MicroStar BGA™ package.

Note: All devices include software PLL.

Note: Enhanced plastic and HiRel DSP versions are available for selected DSPs.
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TMS320C5000™ DSP Platform
Tools, Software and Support

TMS320C55x™ and TMS320C54x™ DSP Generation Hardware and Software Development Tools

Description Part # su.s.!

C5000™ DSP Starter Kits (DSKs)

TMS320C55x Low-Power Optimization DSP Starter Kit (DSK) TMDSDSK5509 (U.S. part number) 495
TMDSDSK5509-0E (European part number)

TMS320VC5407 DSP Hands-Free Kit Development Platform TMDSHFK5407 495

TMS320C54x DSP Starter Kit (DSK), TMS320C5416 DSP based? TMDSDSK5416 (U.S. part number) 395
TMDSDSK5416-0E (European part number)

TMS32055x DSP Starter Kit (DSK), TMS3205510 DSP based? TMDSDSK5510 (U.S. part number) 395

TMDSDSK5510-0E (European part number)

JTAG Emulators

Spectrum Digital XDS510PP-Plus Emulator TMDSEMUPP (U.S. part number) 1,095
Spectrum Digital XDS510PP-Plus Emulator with European Cords TMDSEMUPP-OE (European part number) 1,095
Spectrum Digital XDS510™ USB Emulator TMDSEMUUSB 1,495
Blackhawk XDS560™ JTAG PCI Emulator TMDSEMUS60PCI 2,995
Blackhawk XDS560 USB High-Performance JTAG Emulator TMDSEMU560U 2,999
Code Composer Studio™ Platinum Edition v3.3 Development Tools Bundled with Annual Software Subscription TMDSCCSALL-1 3,595
Supports C6000™, C5000, C2000™, DaVinci™ and OMAP™ processor platforms
(£6000, 5000, OMAP, DaVinci, C2000 DSP Code Composer Studio Development Tools Annual Software TMDSSUBALL 600
Subscription for Version 3.1 and higher
Essential Guide to Getting Started with DSP CD-ROM SPRC119 Free
Includes C6000, C5000, C2000, DaVinci and OMAP processor CCStudio 120-Day Free Evaluation Tools® (www.ti.com/freetools)
C54x™ DSP Software Library SPRC099 Free
(C55x™ DSP Software Library SPRC100 Free
(55x DSP Imaging Software Library SPRC101 Free
C54x DSP Chip Support Library SPRC132 Free
(55x DSP Chip Support Library SPRC133 Free

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing
information from TI prior to placing orders. Tl may verify final pricing prior to accepting any order.

2 Includes a DSK version of Code Composer Studio Development Tools restricted for use only with the DSP target board included in the kit, power supply and cables.

3 Includes full-featured Code Composer Studio Development Tools, code generation tools (C/C++ compiler/assembler/linker), emulator and simulator configurations all limited to 120 days.

Please see the tools features matrix on page 60 for more details.

C5000 DSP Literature and Related Technical Documentation

All documentation and associated literature, user’s guides, application notes and software can be found by clicking on the specific device
in the parametric table found on the URLs below.

TMS320C54x DSP Generation www.ti.com/c54x TMS320C55x DSP Generation www.ti.com/c55x
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TMS320G5000™ DSP Platform

Power Management Products &)

Power Management Products for the C5000™ DSP Platform

Get samples, data sheets, Evaluation Modules (EVMSs) and app reports at: power.ti.com

Suggested Texas Instruments Power Management Solutions for the C5000 DSP Platform

Core and I/0 Voltages

Non-Synchronous Controller Synchronous Dual-Output
Input Voltage LDO (External FET and Diode) Integrated FET Converter Converter

33V TPS736xx TPS64200 TPS62300 TPS62400

5V TPS736xx TPS64200 TPS62300 TPS62400

TPS54386

12V TW1117 TPS40190 TPS62110 TPS54386
TPS5124

24\ TPS5124 TPS54386

/0 supply 3.3 V, current up to 250 mA
Core supply down to 1.2V, current up to 250 mA

Example C5000 DSP Power Supply Design

u2
TPS7Ii933DBV5

Vin

us
";I'PS3103K33DB\1I

A

W
L

Vcore

For additional power supply designs for TI DSPs, please visit www.ti.com/processorpower.

Note: The Tl power devices recommended here are based on standard operating conditions. System designers should use device power estimation tools in conjunction with overall application level
power requirements to ensure an adequate power supply design is used.
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TMS320C6000™ DSP Platform
© Silicon

TMS320C64x™ DSP Generation, Fixed Point
Highest-Performance and Performance Value DSPs

Get samples, data sheets, tools and app reports at: www.ti.com/c6000

Specifications

e Broadest portfolio of high-performance
DSPs ranging from $8.95 to 1.2 GHz

e Shipping the industry’s first 1.2-GHz
DSPs on a 90-nm process node

e Upward 100% object code compatibil-
ity within C6000™ DSP platform

e The easiest-to-use integrated develop-
ment environment with the industry’s
best optimizing C compiler

Software Compatible

C64x™
Devices

DM6AX™

Increasing Performance, Memory & Peripherals

Devices
Applications
Wireless infrastructure (adaptive anten- (:64
nas, basestations, gateways), telecom Devices
infrastructure (RAS, PBX, VoIP), digital
video (conferencing, surveillance, . C67x™
encoders, statistical remultiplexor/ Devices Floating Point Devices
broadband routers), imaging (medical, >
machine vision/inspection, defense/ C6000™ DSP Platform Roadmap
radar/sonar) The C6000 DSP p/alfgr'm includes a wide ra(vge 0)‘( devicgs that rg/se the bar in performance, get
new levels of cost efficiency and offer on-chip peripheral integration to enable developers of high-
Features performance systems to choose the device that best suits their specific application.

e \elociTl.2 architecture extensions with
new instructions to accelerate per-
formance in key applications

e Increased parallelism with quad 16-bit
and octal 8-bit multiply-accumulate
performance

e Improved orthogonality with frequently
used instructions available in more
functional units EDMA 3.0

e Double the bandwidth resulting from
more registers, wider load/store data

PLL WDT

DDR2 32

paths and enlarged two-level cache DSP Subsystem
Peripherals L1D 80 KB
e Enhanced direct memory access 12!|i-ZKB
controller Core Cache

e Peripheral component interconnect L1P 32KB

e Universal test and operation PHY
interface for ATM (UTOPIA)

e Viterbi coprocessor

e Turbo coprocessor

e External memory interfaces

v A

o Multi-channel buffered serial ports * Please check user guide for MUXing options.
e Host port interfaces The C642x DSPs come in two flavors — the C6421 and C6424 DSPs. These DSPs are pin-for-pin
e Direct memory access controller compatible, start from U.S. $8.95 (10 KU volumes), and are completely scalable in speed and/or

feature set. Both new DSPs are available in 400, 500 and 600 MHz speeds, and have the same raw

e 32-bit expansion bus
P processing power, but differ in on-chip memory and peripherals.

e Serial Rapidi0®
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TMS320C6000™ DSP Platform

Silicon &

TMS320C64x™ DSP Generation — Performance Value Fixed-Point DSPs

Internal RAM (Bytes)
L1 Program Cache/ Enhanced Power (W)
L1 Data Gache/ DMA CPU Voltage (V)

Part Number L2 Unified RAM/Cache | McBSP | (Channels) Timers | MHz and L1 | Total Core | 1/0 | Packaging
Performance Value

TMS320C6410GTS400 16K/16K/128K 2 64 HPI 32/16° 3 400 3200 0.58 1.0 1.2 3.3 288BGA 23 mm 19.65
TMS320C6413GTS500 16K/16K/256K 2 64 HPI 32/16° 3 500 4000 0.58 1.1 1.2 3.3 288BGA 23 mm 28.40
TMS320C6412AGDKS 16K/16K/256K 2 64 PCI/HPI/EMAC? 3 500 4000 0.66 1.3 1.2 3.3 548 BGA, 23 mm 41.85
TMS320C6412AGDK6 16K/16K/256K 2 64 PCI/HPV/EMAC* 3 600 4800 0.93 1.9 14 3.3 548 BGA, 23 mm 46.05
TMS320C6412AGDK7 16K/16K/256K 2 64 PCI/HPI/EMAC? 3 720 5760 093 215 1.4 3.3 548 BGA, 23 mm 72.00
TMS320C6418GTS600 16K/16K/512K 2 64 HPI 32/16° 3 600  4800° 0.82 1.7 14 3.3 288BGA 23 mm 52.85
TMS320C6418Z2TSA500 16K/16K/512K 2 64 HPI 32/16° 3 500  4000° 0.58 1.1 14 3.3 288BGA 23 mm 52.85
TMS320C64242WT4 32K/80K/128K 2 64 PCI/HPI/EMAC® 3 400 3200 TBD  TBD 1.05/1.2 1.8/3.3 361 PBGA, 16 mm  20.95
TMS320C64242WT5 32K/80K/128K 2 64 PCI/HPI/EMAC® 3 500 4000 TBD  TBD 12 1.8/3.3 361PBGA, 16 mm  26.15
TMS320C6424ZWTQ5" 32K/80K/128K 2 64 PCI/HPI/EMAC® 3 500 4000 TBD  TBD 12 1.8/3.3 361PBGA, 16 mm  31.40
TMS320C6424ZDUQ5” 32K/80K/128K 2 64 PCI/HPI/EMAC® 3 500 4000 TBD  TBD 12 1.8/3.3 376 PBGA,23mm  31.40
TMS320C64242WT6 32K/80K/128K 2 64 PCI/HPI/EMAC® 3 600 4800 TBD  TBD 12 1.8/3.3 361PBGA, 16 mm  32.85
TMS320C64212ZWT4 48K/16K/64K 1 64 HPI/EMACE 3 400 3200 TBD  TBD 1.05/1.2 1.8/3.3 361PBGA, 16 mm  11.75
TMS320C6421ZWT5 48K/16K/64K 1 64 HPI/EMACE 3 500 4000 TBD  TBD 12 1.8/3.3 361PBGA, 16 mm  15.75
TMS320C6421ZWTQ5" 48K/16K/64K 1 64 HPI/EMAC6 3 500 4000 TBD  TBD 12 1.8/3.3 361PBGA, 16 mm  18.80
TMS320C64212DUQ5 48K/16K/64K 1 64 HPI/EMAC6 3 500 4000 TBD  TBD 12 1.8/3.3 376 PBGA,23mm  18.80
TMS320C6421ZWT6 48K/16K/64K 1 64 HPI/EMACE 3 600 4800 TBD  TBD 12 1.8/3.3 361PBGA, 16 mm  22.30
T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain New devices are listed in red.

the most current and complete pricing information from T1 prior to placing orders. Tl may verify final pricing prior to accepting any order.

2 Assumes 60% CPU utilization, 50% EMIF utilization (133 MHz for 1.4V, 100 MHz for 1.2 V), 50% writes, 64-bits, 50% bit switching, 2 2-MHz McBSP at 100% utilization, and 2 75-MHz timers at 100% utilization.
See SPRAAS for the TMS320C6410 and TMS320C6413 DSPs. See SPRA967 for the TMS32006412A DSP. See SPRAAGO for the TMS32006418 DSP.

3 HPLis selectable, 32 bit or 16 bit. 4 The C6412 can be configured to have either a 32-bit PCI or 32-bit HPI, or a 16-bit HPI with Ethernet MAC.

% Plus on-chip VITERBI (VCP) coprocessor. 6 HPJ interface is 16 bit

7 Q designates Q100 automotive reliability.

Note: Check www.ti.com for extended temperature and packaging options. Additional information on enhanced plastic and HiRel DSP versions is available on page 64.

TMS320C64x™ DSP Generation — Highest-Performance Fixed-Point DSPs

Internal RAM (Bytes)
L1 Program Cache/ Enhanced Power (W)
L1 Data Cache/ DMA CPU Voltage (V)

Part Number L2 Unified RAM/Cache | McBSP | (Channels) i and L1 | Total COre| 1/0 | Packaging

Highest Performance

TMS320C6416TBGLZ1 16K/16K/1M 2+Utopia* 64 PCI/HPI 32/16 31000 8000° 044 165 1.2 3.3 532BGA,23mm  246.55
TMS320C6416TGLZ8 16K/16K/1M 2+Utopia* 64 PCI/HPI 32/16 3 850 6800° TBD  TBD 1.2 33 532BGA,23mm  191.90
TMS320C6416TBGLZ7 16K/16K/1M 2+Utopia* 64 PCI/HPI 32/16 3 720 5760° 044 136 1.2 3.3 532BGA,23mm  123.80
TMS320C6416TGLZ6 16K/16K/1M 2+Utopia* 64 PCI/HPI 32/16 3 600 4800° 039 1.1 1.1 33 532BGA,23mm  104.30
TMS320C6415TBGLZ1 16K/16K/1M 2+Utopia* 64 PCI/HPI 32/16 3 1000 8000 044 165 1.2 3.3 532BGA,23mm  219.60
TMS320C6415TBGLZ8 16K/16K/1M 2+Utopia* 64 PCI/HPI 32/16 3 850 6800 TBD  TBD 1.2 3.3 532BGA,23mm  165.60
TMS320C6415TBGLZ7 16K/16K/1M 2+Utopia* 64 PCI/HPI 32/16 3 720 5760 044 136 1.2 3.3 532BGA,23mm 112,50
TMS320C6415TBGLZ6 16K/16K/1M 2+Utopia* 64 PCI/HPI 32/16 3 600 4800 039 11 1.1 3.3 532BGA, 23 mm 90.00
TMS320C6414TBGLZ1 16K/16K/1M 3 64 HPI 32/16 3 1000 8000 044 165 1.2 33 532BGA,23mm  207.85
TMS320C6414TBGLZ8 16K/16K/1M 3 64 HPI 32/16 3 850 6800 TBD  TBD 1.2 3.3 532BGA,23mm  157.40
TMS320C6414TBGLZ7 16K/16K/1M 3 64 HPI 32/16 3 720 5760 044 136 1.2 33 532BGA,23mm  106.95
TMS320C6414TBGLZ6 16K/16K/1M 3 64 HPI 32/16 3 600 4800 039 11 1.1 3.3 532BGA, 23 mm 85.55

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing information from Tl prior
to placing orders. Tl may verify final pricing prior to accepting any order.

2 Assumes 60% CPU utilization, 50% EMIF utilization (133 MHz for 1.4V, 100 MHz for 1.2 V), 50% writes, 64-bits, 50% bit switching, 2 2-MHz McBSP at 100% utilization, and 2 75-MHz timers at 100% utilization.
See SPRAA45 for TMS32006414T, TMS320C6415T and TMS320C6416T DSPs.

3 HPlis selectable, 32 bit or 16 bit 4 UTOPIA pins muxed with a second McBSP,

% Plus on-chip Turbo (TCP) and VITERBI (VCP) coprocessors.

Note: Check www.ti.com for extended temperature and packaging options. Additional information on enhanced plastic and HiRel DSP versions is available on page 64.
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TMS320C6000™ DSP Platform

Silicon

©

DaVinci™ Digital Media Processors

| Pogam [

e ]
| | VideoPorts | Serial |Comeoivity | Data |Vohtage(V)| |
EDWA '

TMS320DM6446ZWT  Co4x+, 594 112K 64K 16K 116-/8-Bit 64 Ch 1 Input, ASPIPC,  USB20,  AsyncSRAM, 12 1.8/ 361BGA, 4350

ARM9,  (DSP)  (DSP) (DSP) (ARM)  EMIFA 1 Output SPI, VLYNQ™,  DDR2 SDRAM, 33 16x 16 mm

DaVinci 297 40K 1 32-/16-Bit 3 UARTs  10/100 EMAC  NAND Flash,

Video  (ARM)  (ARM) DDR2 SmartMedia/xD
TMS320DMG443ZWT  Co4x+, 594 112K 64K 16K 116-/8-Bit 64 Ch 1 Output ASPIC,  USB20,  AsyncSRAM, 12 1.8/ 361BGA,  37.40

ARM9,  (DSP)  (DSP) (DSP) (ARM)  EMIFA SPI, VLYNQ,  DDR2 SDRAM, 33 16x 16 mm

DaVinci 297 40K 1 32-/16-Bit 3 UARTs  10/100 EMAC ~ NAND Flash,

Video  (ARM)  (ARM) DDR2 SmartMedia/xD
TMS320DMG441ZWT  C64x+, 513/405 112K 64K 16K 116-/8-Bit 64 Ch 1 Input, ASPIPC,  USB20,  AsyncSRAM, 12/ 1.8/ 361BGA,  37.75

ARM9,  (DSP)  (DSP) (DSP) (ARM)  EMIFA 1 Output SPI, VIYNQ, ~ DDR2 SDRAM, 1.05 3.3 16x 16mm

DaVinci  256/202 40K 1 32-/16-Bit 3 UARTs  10/100 EMAC  NAND Flash,

Video  (ARM)  (ARM) DDR2 SmartMedia/xD
TMS320DM6431ZWT3  C64x+, 300 64K 64K 64K 18Bit 64Ch 1 Input McASP, °C, 10/100EMAC AsyncSRAM, 1.2 1.8/ 361PBGA  13.10
TMS320DM8431ZWTQ3® DaVinci EMIFA, 1 UART, DDR2 SDRAM, 33 16x16mm 14.40
TMS320DM64312DU3  Video 1 16-Bit 1 McBSP, NAND Flash 376 BGA 13.10
TMS320DM64312DUQ3° DDR2 1 HECC 23x23mm 1440
TMS320DM6433ZWT4  C64x+, 400 112K 128K 64K  18-Bit  64Ch 1 Output McASP,  32-BitPCI,  Async SRAM, 1.05/ 1.8/ 361PBGA  18.35
TMS320DM6433ZWT5  DaVinci 500 EMIFA, 1 McBSP, VIYNQ, ~ DDR2 SDRAM, 12 33 16x16mm 19.40
TMS320DMB433ZWTQ5® Video 500 116-/32-Bit C,  10/100 EMAC,  NAND Flash 21.60
TMS320DM6433ZWT6 600 DDR2 1UART  16-Bit HPI 21.60
TMS320DM6433ZDU4 400 376 BGA 18.35
TMS320DM6433ZDU5 500 23x23mm 19.40
TMS320DM64332DU05° 500 21.60
TMS320DM6433ZDU6 600 21.60
TMS320DM6435ZWT4  C64x+, 400 112K 128K 64K 18-Bit  64Ch 1 Input McASP, 1%, VLYNQ, Async SRAM, 1.05/ 1.8/ 361PBGA  18.95
TMS320DM64352WTQ4° 400 EMIFA, 1 McBSP,  10/100 EMAC, DDR2 SDRAM, 1.2 33 16x16mm 20.10
TMS320DM6435ZWT5  DaVinci 500 116-/32-Bit 2UARTs, ~ 16-BitHPl  NAND Flash 20.10
TMS320DMB435ZWTQ5° 500 DDR2 1 HECC 22.35
TMS320DM6435ZWT6  Video 600 22.35
TMS320DM64352DU4 400 376 BGA 18.95
TMS320DM64352DU04° 400 23x23mm  20.10
TMS320DM64352DU5 500 20.10
TMS320DM64352DUQ5° 500 22.35
TMS320DM64352DU6 600 22.35
TMS320DM6437ZWT4  C64x+, 400 112K 128K 64K  18-Bit  64Ch 1 Input, McASP, °C,  32-BitPCI,  Async SRAM, 1.05/ 1.8/ 361PBGA  24.35
TMS320DM6437ZWTQ4° DaVinci 400 EMIFA, 1 Output 1 HECC VIYNQ, ~ DDR2 SDRAM, 12 33 16x16mm 25.85
TMS320DM6437ZWT5  Video 500 116-/32-Bit 2 McBSPs?, 10/100 EMAC,  NAND Flash 25.85
TMS320DMB437ZWTQ5° 500 DDR2 2UARTs  16-Bit HPI 28.75
TMS320DM6437ZWT6 600 28.75
TMS320DM6437ZDU4 400 376 BGA 24.35
TMS320DM643720U04° 400 23x23mm  25.85
TMS320DM6437ZDU5 500 25.85
TMS320DM643720U05° 500 28.75
TMS320DM6437ZDU6 600 28.75

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain New devices are listed in red.
the most current and complete pricing information from Tl prior to placing orders. Tl may verify final pricing prior to accepting any order.
2 McBSP can be configured as an SPI peripheral

3 Q designates Q100 automotive reliability.
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TMS320C6000™ DSP Platform

DaVinci™ Digital Media Processors (Continued)

Silicon

<)

| | [ Powaw | |
| VideoPorts | Serial |Commectivity| Data [Voltage(V)) |
TMX320DM6467ZUT  C64x+, 594 64K 128K 8K 116-/8-Bit 64 Ch 1 Video Port [config. for 2 McASPs, ~ 32-BitPCl  Async SRAM, 12 1.8/ 529 BGA 87.58
ARM9  (DSP)  (DSP) (DSP) (ARM)  EMIFA, dual 8-bit SD (BT.565), I, (33 MHz),  DDR2 SDRAM, 33 19x19mm
DaVinci 297 56K 1 32-/16-Bit single 16-bit HD (BT.1120), SPI, USB 2.0, PHY,  Smart Media/
HD (ARM)  (ARM) DDR2 or single 8-/10-/12-bit raw 3 UARTS VLYNQ, SSFDC/XD,
Video capture chs]. 1Video Port  (with DA 10/100/1000  NAND Flash,
[config. for dual 8-hitSD  and CIR ~ EMAC, (w/ NOR Flash
(BT.565) or single 16-bit D support)  MIl, GMII, &
(BT.1120) display chs). MDIO
2 Transport Stream I/F for support)
MPEG Transport Stream. 32-/16-Bit HPI
1 VDCE for Horz./Vert.
Downscaling, Chroma
Conversion, Edge Padding
& Anti-Alias Filtering
TMX320DM355ZCE216 ARM9, 216 - - 8K 116-/8-Bit 64 Ch 1 Input, 3SPl,  USB20HS  Async SRAM, 13 1.8/ 329BGA 16.51
TMX320DM355ZCE270 DaVinci 270 EMIFA, 1 Output 2 ASP, MDDR/DDR2 33 13x13mm 19.58
Viideo 116-Bit 3 UARTS, SDRAM,
MDDR/DDR2 ’C NAND Flash,
SmartMedia/xD
TMS320DM647ZUT7  Codx+, 720  32K/32K 256K 64K 116-/8-Bit 64 Ch 5 Video Ports 11, PCI/HPI, Async SRAM, 1.2/ 1.8/ 529nFBGA  52.33
TMS320DM647ZUT9  DaVinci 900 EMIFA? (Each configurable as 1 SPI, VLYNQ, DDR2 SDRAM, 1.2 33 19x19mm 73.28
Video 1 32-/16-Bit dual capture, single 1 UART,  10/100/1000  NAND Flash,
DDR2 capture, display, TSI 1 McASP  3-pt Ethernet ~ NOR Flash
capture) Switch Subsys
w/ 1 SGMII Pt
TMS320DM648ZUT7 ~ C6dx+, 720  32K/32K 512K 64K 116-/8-Bit 64 Ch 5 Video Ports 212, PCI/HPI, Async SRAM, 1.2/ 1.8/ 529nFBGA  65.43
TMS320DM6482UT9  Davinci 900 EMIFAZ (Each configurable as 18P, VLYNQ, ~ DDR2 SDRAM, 1.2 33 19x19mm 86.39
Video 1 32-/16-Bit dual capture, single 1 UART,  10/100/1000  NAND Flash,
DDR2 capture, display, TSI 1 McASP  3-pt Ethernet ~ NOR Flash
capture) 2TSIP Switch Subsys
W/ 2 SGMII Pts

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain
the most current and complete pricing information from T1 prior to placing orders. Tl may verify final pricing prior to accepting any order.
2 EMIFA does not support SDRAM.

New devices are listed in red.
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TMS320C6000™ DSP Platform
Q Silicon

TMS320DM64x™ Digital Media Processors

The TMS320DM64x digital media proces- digital media processors are fully In addition, Tl offers a wide range of com-
sors are optimized for video and include a programmable and offer industry-leading plementary analog parts, easy-to-use
range of high-performance and low-cost performance for the most demanding development tools, extensive video and
options. The TMS320DM64x generation of streaming multimedia applications. imaging third-party algorithms and more.

TMS320DM642 DSP Block Diagram
The TMS320DM64x digital media
processors give designers the
industry's most powerful, flexible and
easy-to-use solutions for high-
performance digital media
applications.

L1P Cache
16 KBytes

C64x™
DSP Core

L2 Cache Memory 256 KBytes

Enhanced DMA Controller

L1D Cache
16 KBytes

VCXO0

Interpolated 64-Bit EMIF

Control (VIC)

TMS320DM64x™ DSP Generation — Video Application-Specific Fixed-Point DSPs

Internal RAM (Bytes)
L1 Program Cache/ Enhanced Power (W)
L1 Data Cache/ DMA CPU Voltage (V)

Part Number L2 Unified RAM/Cache | Ports | McBSP [ (Channels) i and L1%| Total* [ Core | I/0 | Packaging
Video Application Specific

TMS320DM640AGDK4 16K/16K/128K 18-bit 2 64 EMAC 3 400 3200 066  1.15 12 33 548BGA 23 mm 24.82
TMS320DM640AGNZ4 16K/16K/128K 18-bit 2 64 EMAC 3 400 3200 066 115 12 33 548BGA 27 mm 24.82
TMS320DM641AGDKS 16K/16K/128K 28-hit 2 64 HPI 16/EMAC 3 500 4000 066 130 12 33 548BGA 23 mm 30.59
TMS320DM641AGNZ5 16K/16K/128K 28-hit 2 64 HPI 16/EMAC 3 500 4000 066 130 12 33 548BGA 27 mm 30.59
TMS320DM641AGDK6 16K/16K/128K 28-hit 2 64 HPI 16/EMAC 3 600 4800 093 190 14 33 548BGA 23mm 33.64
TMS320DM641AGNZ6 16K/16K/128K 28-bt 2 64 HPI 16/EMAC 3 600 4800 093 190 14 33 548BGA 27 mm 33.64
TMS320DM643AGDKS 16K/16K/256K 2 20-bit 1 64 HPI 32/EMAC® 3 500 4000 066  1.30 12 33 548BGA 23 mm 33.99
TMS320DM643AGNZ5 16K/16K/256K 2 20-bit 1 64 HPI 32/EMAC® 3 500 4000 066 130 12 33 548BGA 27 mm 33.99
TMS320DM643AGDKE 16K/16K/256K  220-bit 1 64 HPI 32/EMAC® 3 600 4800 093  1.90 14 33 548BGA 23 mm 37.20
TMS320DM643AGNZ6 16K/16K/256K  220-bit 1 64 HPI 32/EMAC® 3 600 4800 093 190 14 33 548BGA 27 mm 37.20
TMS320DM642AGDK5 16K/16K/256K ~ 320-bit  2° 64 PCI/HPI 32/EMAC® 3 500 4000 066  1.30 12 33 548 BGA, 23 mm 40.39
TMS320DM642AGNZ5 16K/16K/256K  320-bit  2° 64 PCI/HPI 32/EMAC® 3 500 4000 066 130 12 33 548BGA 27 mm 40.39
TMS320DM642AGDKE 16K/16K/256K  320-bit 28 64 PCI/HPI 32/EMAC® 3 600 4800 093  1.90 14 33 548BGA 23 mm 44.44
TMS320DM642AGNZ6 16K/16K/256K 3 20-bit  2° 64 PCI/HPI 32/EMAC® 3 600 4800 093 190 14 33 548BGA 27 mm 44.44
TMS320DM642AGDK7 16K/A16K/256K  320-bit  2° 64 PCI/HPI 32/EMAC® 3 720 5760 093 215 14 33 548BGA 23 mm 62.41
TMS320DM642AGNZ7 16K/A16K/256K  320-bit  2° 64 PCI/HPI 32/EMAC® 3 720 5760 093 215 14 33 548BGA 27 mm 62.41

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing information from Tl prior
to placing orders. Tl may verify final pricing prior to accepting any order.

2 HPl is selectable, 32-bit or 16-bit.

3 Assumes 60% CPU utilization.

4 Assumes 60% CPU utilization, 50% EMIF utilization (133 MHz for 1.4V, 100 MHz for 1.2 V), 50% writes, 64-bits, 50% bit switching, 2 2-MHz McBSP at 100% utilization, and 2 50-MHz timers at 100% utilization.
See SPRA962.

5 The DM642 can be configured to have up to three serial ports in various video/McASP/McBSP combinations.

6 The DM640 has an Ethernet MAC. The DM641 can be configured to have either a 16-bit HPI or Ethernet MAC. The DM643 can be configured to have either a 32-bit HPl or a 16-bit HPI and Ethernet MAC. The
DM642 can be configured to have either a 32-bit PCI or 32-bit HPI or a 16-bit HPI and Ethernet MAC.

Note: Check www.ti.com for extended temperature and packaging options. Additional information on enhanced plastic and HiRel DSP versions is available on page 64.
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TMS320C6000™ DSP Platform
Tools, Software and Support

TMS320C64x™/TMS320DM64x™/DaVinci™ Hardware and Software Development Tools

Description Part Number su.s.!
Hardware Development Tools

TMS320C6416 DSP Starter Kit (DSK) TMDSDSK6416-T (U.S. part number) 495

TMDSDSK6416-TE (European part number)

Video Security over Internet Protocol Development Platform (VSIP) (NTSC) TMDXVSK642 (U.S. part number) 15,000
VSIP Development Platform (PAL) TMDXVSK642-0E (European part number)

Video Security over IP (VSIP) with ATEME Emulator (NTSC) TMDXVSK642-3 (U.S. part number) 16,000
Video Security over IP (VSIP) with ATEME Emulator (PAL) TMDXVSK642-3E (European part number)

TMS320DM642 Digital Media Development Kit (DM642 DMDK) TMDSDMK642 (U.S. part number) 6,495

TMDSDMK642-0E (European part number)

Evaluation Modules (EVMs)

TMS320DM6446 Digital Video Evaluation Module (DVEVM) TMDSEVM6446 2,495
TMS320DM642 Evaluation Module (EVM) TMDSEVM642 (U.S. part number) 1,995
TMDSEVM642-0E (European part number)
TMS32006424 Evaluation Module (EVM) TMDXEVM6424 495
TMS320DM6437 Digital Video Development Platform (DVDP) TMDXVDP6437 495
TMS320DM648 Digital Video Development Platform (DVDP) TMDXDVP648 1,295
TMS320DM355 Digital Video Evaluation Module (DVEVM) TMDXEVM355 495
TMS320DM6467 Digital Video Evaluation Module (DVEVM) TMDXEVM6467 1,995
Spectrum Digital XDS510PP-Plus Emulator TMDSEMUPP (U.S. part number) 1,095
Spectrum Digital XDS510PP-Plus Emulator with European Cords TMDSEMUPP-QE (European part number) 1,095
Spectrum Digital XDS510™ USB Emulator TMDSEMUUSB 1,495
Blackhawk XDS560™ JTAG PCI Emulator TMDSEMU560PCI 2,995
Blackhawk XDS560 USB High-Performance JTAG Emulator TMDSEMU560U 2,999
XDS560 USB Trace Emulator® TMDSEMU560T 9,995
Digital Video Software Production Bundle (DVSPB) TMDSDVSPBA9-L 6,995
Digital Video Software Production Bundle (DVSPB) + CCStudio IDE and XDS560R Emulator TMDSDVSPBA9-3L 10,995
Code Composer Studio Platinum v 3.3 Development Tools Bundled with Annual S/W Subscription TMDSCCSALL-1 3,595
Supports C6000™, €5000™, C2000™, DaVinci™ and OMAP™ processor platforms
(6000, 5000, G2000, DaVinci and OMAP processor CCStudio Development Tools Annual Software TMDSSUBALL 600
Subscription for Version 3.10 and higher
Code Composer Studio IDE Free Evaluation Tools SPRC119 (www.ti.com/freetools) Free
Includes C6000, C5000, C2000, Davinci and OMAP processor CCStudio 120-Day Free Evaluation Tools®
TMS320€6000 DSP Chip Support Library SPRC090 Free
TMS320C64x™ DSP Library SPRC092 Free
TMS320C64x DSP Image Library SPRC094 Free
T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers New tools are listed in bold red.

are aavised to obtain the most current and complete pricing information from Tl prior to placing orders. TI may verify final pricing prior to accepting any order.

2 The XDS560 Trace is designed for use with trace-enabled digital signal processors. Currently the following processors are fully supported by trace: TMS32006418, TMS32006416T,
TMS320C6415T, TMS320C6414T, TMS320C6413, TMS32006412, TMS320C6411, TMS32006410, TMS320DM648, TMS320DM647, TMS3200M643, TMS320DM642, TMS320DM641 and
TMS320DM640 processors.

3 Includes full-featured Code Composer Studio Development Tools, code generation tools (C/C-++ compiler/assembler/linker) and simulator all limited to 120 days.

Please see the tools features matrix on page 60 for more details.

C64x™/DM64x™/DaVinci Literature and Related Technical Documentation

All documentation and associated literature, user’s guides, application notes and software can be found by clicking on the specific device
in the parametric table found on the URLs below.

TMS320C64x DSP Generation www.ti.com/c64x TMS320DM643x DSP Generation www.ti.com/dm643x
TMS320DM64x DSP Generation www.ti.com/dm64x TMS320DM644x DSP Generation www.ti.com/dm644x

Texas Instruments  2Q 2008 Digital Signal Processing Selection Guide

<)



TMS320C06000™ DSP Platform
Q Silicon

TMS320C645x™ DSP Generation, Fixed Point
Highest-Performance DSPs

Get samples, data sheets, tools and app reports at: www.ti.com/c6000

Specifications

e TMS320C6455 DSP offers Serial
Rapidl0® for DSP-to-DSP, DSP-
to-switch and DSP-to-FPGA
interconnectivity

e TMS320C6452 DSP offers Gigabit
Ethernet switch with two EMAC
ports for ease of scalability

e Enhanced core enables 20 percent
higher cycle performance

e 20-30 percent smaller code size
from 16-bit compact instructions
and SPLOOP buffer

Applications

Video and voice transcoding, video
conferencing servers, high-definition
(HD) video encoding and mixer
systems, wireless basestation trans-
ceivers, HD Radio, medical imaging,
photo labs, printing and VolIP
infrastructure

Features
e Based on the TMS320C64x+™
core
o 720 MHz, 850 MHz, 900 MHz,
1 GHz and 1.2 GHz
e Memory
o 32-KB L1D, 32-KB L1P cache/
SRAM
o Upto2 MB L2
e Acceleration
o Viterbi decoder co-processor (VCP)
o Turbo decoder co-processor (TCP)

Peripherals

e Serial RapidlO: 10-Gb/s full duplex

e Telecom serial interface port (TSIP)

e QOther high-bandwidth peripherals:
Gigabit Ethernet MAC, UTOPIA,
PCI-66, HPI

¢ Up to two EMIFs: 32-bit DDR2,
64-bit EMIF

4x Serial
Ml Rapidio™

MEy_EMIFGs |
— I

Sama McBSP 0/1

L1P Cache/
SRAM
32 KBytes

%256

C64x+™
DSP Core

2 MB L2
(Up to 256 KB Cache)
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L1D Cache/
SRAM
32 KBytes

TMS32006455/TMS320C6454 DSP Block Diagram
Enables high-performance multiprocessing via Serial RapidlO plus other high-bandwidth peripherals,
and at 1.2 GHz, it is the world's fastest single-core DSP.

TMS320C64x+ DSP Core Benefits and Features
20% higher cycle performance improves overall e Doubled multiplication bandwidth
system performance e Instruction set enhancements for FFT, FIR and DCT
e EDMA 3.0 engine
© 16-hit compact instructions
o SPLOOP buffer
e Real-time bandwidth management
e Memory protection
o Exception handling
o Cache coherency visibility

20-30% smaller code size reduces system cost

Enhanced development

Better debug

DDR2 32b

Switch Fabric/EDMA 3.0
VLYNQ™ 2SS

DSP Subsystem McASP

L1D 32 KB or

L2
C(zlx+"" 14 MB TSIP (x2)
ore Cache
L1P 32 KB

The C6452 DSP provides customers lower system cost by offering a greater channel density and
more peripheral integration. The C6452 DSP will be offered at both 900 MHz and 720 MHz.

Texas Instruments  2Q 2008

Digital Signal Processing Selection Guide



TMS320C6000™ DSP Platform

Silicon, Tools and Software

TMS320C645x DSP Generation — Highest-Performance Fixed-Point DSPs

Internal RAM (Bytes)
L1 Program Cache/

Enhanced

L1 Data Cache/ DMA Voltage (V)

Part Number
Highest Performance

L2 Unified RAM/Cache | McASP | McBSP | TSIP | (Channels)

Timers | MHz

MIPS | Logic |Total

Core | 1/0

<)

TMS320C6455B2T22 32K/32K/2M - 2+Utopia 64 Serial Rapidl0®/HP/ 25 1200 9600° 1.76 2.30 1.25 33,18, 697BGA 24mm 320.95
PCl/Gigabit EMAC 1.5,1.25

TMS320C6455B2TZ 32K/32K/2M - 2+Utopia® 64 Serial Rapid|O/HPI/ 2° 1000 8000° 1.66 219 1.25 3.3,1.8, 697BGA 24 mm 247.66
PCl/Gigabit EMAC 1.5,1.25

TMS320C6455B2728 32K/32K/2M - 2+Utopia 64 Serial RapidlO/HPI/ 2 850 6800° 141 194 12 33,18, 697BGA24mm 21050
PCl/Gigabit EMAC 15,12

TMS320C6455BZTZ7 32K/32K/2M - 2+Utopia 64 Serial RapidlO/HPI/ 2 720 5760° 129 181 12 33,18, 697BGA24mm 17832
PCl/Gigabit EMAC 1.5,1.2

TMS320C6454BZT22 32K/32K/1M = 2 64 HPI/PCI/ 2° 1200 9600 176 230 1.25 3.3,1.8, 687BGA 24 mm 247.59
Gigabit EMAC 1.5,1.25

TMS320C6454BZTZ 32K/32K/ 1M = 2 64 HPI/PCI/ 25 1000 8000 166 219 1.25 33,1.8, 687BGA 24mm 192.90
Gigabit EMAC 1.5,1.25

TMS320C6454BZTZ8 32K/32KAM = 2 64 HPI/PCI/ 2 850 6800 141 194 12 33,18, 687BGA24mm 15058
Gigabit EMAC 1.5,1.2

TMS320C6454BZTZ7 32K/32KMM = 2 64 HPI/PCI/ 2 720 5760 129 181 12 33,18 687BGA24mm 123.14
Gigabit EMAC 15,12

TMS320C6452ZUT9 32K/32K/1.4M 1 = 2 64 2xSGMI/GigabtEMAC 45 900 7200 TBD TBD 1.2 33,1.8 520BGA 19mm 155.89

Switch/UHPI/PCI/VLYNQ
TMS320C6452ZUT7 32K/32K/1.4M 1 = 2 B4  2xSGMI/Gigabit EMAC 45 720 5760 TBD TBD 1.2 33,18 529BGA 19mm 123.14
Switch/UHPI/PCIVLYNQ

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain New devices are listed in red.
the most current and complete pricing information from Tl prior to placing orders. Tl may verify final pricing prior to accepting any order.

2 Assumes the following conditions: 60% CPU utilization; DDR2 at 50% utilization (250 MHz), 50% writes, 32 bits, 50% bit switching; two 2-MHz McBSPs at 100% utilization, 50% switching; two 75-MHz timers at
100% utilization; device configured for HPI32 mode with pull-up resistors on HPI pins, room temperature (25°C). See SPRAAES for TMS32006455 and TMS32006454 DSPs. See SPRAARS for TMS32006452 DSPs.

3 HPI s selectable, 32 bit or 16 bit 4 UTOPIA pins muxed with a second McBSP

5 64-bit configurable timers. 5 Plus on-chip Turbo (TCP) and VITERBI (VCP) coprocessors.

Note: Check www.ti.com for extended temperature and packaging options. Additional information on enhanced plastic and HiRel DSP versions is available on page 64.

C645x DSP Generation Hardware and Software Development Tools

Description Part Number $u.s.!
Hardware Development Tool
TMS32006455 DSP Starter Kit (DSK) TMDSDSK6455 595

Evaluation Module (EVM)

TMS320C6455 DSP Evaluation Module with SRIO TMDXEVM6455 (U.S. part number) 1,795
TMS320C6452 DSP Evaluation Module TMDXEVM6452 1,295

JTAG Emulators

Spectrum Digital XDS510PP-Plus Emulator TMDSEMUPP (U.S. part number) 1,095
Spectrum Digital XDS510PP-Plus Emulator with European Cords TMDSEMUPP-OE (European part number) 1,095
Spectrum Digital XDS510™ USB Emulator TMDSEMUUSB 1,495
Blackhawk XDS560™ JTAG PCI Emulator TMDSEMU560PCI 2,995
Blackhawk XDS560 USB High-Performance JTAG Emulator TMDSEMU560U 2,999
XDS560 USB Trace Emulator® TMDSEMUS60T 9,995

Software Development Tools

Code Composer Studio™ (CCStudio) Platinum v 3.3 Development Tools Bundled with Annual S/W Subscription TMDSCCSALL-1 3,595
Supports C6000™, C5000™, C2000™, DaVinci™ and OMAP™ processor platforms

(6000, C5000, C2000, DaVinci and OMAP processor CCStudio Development Tools Annual Software TMDSSUBALL 600
Subscription for Version 3.10 and higher

Code Composer Studio IDE Free Evaluation Tools SPRC119 (www.ti.com/freetools) Free
Incluces 6000, C5000, C2000, Davinci and OMAP processor CCStudio 120-Day Free Evaluation Tools®

TMS320C6000 DSP Chip Support Library SPRC090 Free

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain New tools are listed in red.
the most current and complete pricing information from T1 prior to placing orders. Tl may verify final pricing prior to accepting any order.
2 The XDS560 Trace is designed for use with trace-enabled digital signal processors. The following processors are fully supported by trace: TMS32006452, TMS32006454 and TMS32006455 DSPs.

3 Includes full-featured Code Composer Studio Development Tools, code generation tools (C/C++ compiler/assembler/linker) and simulator all limited to 120 days.
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TMS320C6000™ DSP Platform
© Silicon

TMS320C62x™ DSP Generation, Fixed Point
TMS320C67x™ DSP Generation, Floating Point
High-Performance DSPs

Get samples, data sheets, tools and app reports at: www.ti.com/c6000

Features

* 100% code-compatible DSPs priced Instruction  C7x+™
as low as U.S. $5.75 in 10 KU Cache DSP
quantities 32 KBytes Core

e Advanced VLIW architecture

e Up to eight 32-hit instructions Memory Controller

executed each cycle
e Eight independent, multi-purpose
functional units and up to sixty-four
32-hit registers Switch
e |ndustry’s most advanced DSP C
compiler and assembly optimizer

maximize efficiency and RTI Timer

performance

C672x DSP VS TMS320C6727
e | owest price floating-point device in
the market
e Sixty-four 32-bit registers
e |arge (32 KB) program cache m
. ) Level 1
e Flexible boot op’Flons | Program
e dMAX DMA engine tuned for audio OR Cache
performance 4 KBytes

<+—>

C671x DSP

e | 1/L.2 cache architecture
e Thirty-two 32-hit registers
e EDMA DMA engine

C62x™ DSP

e 16-bit multiply, 32-bit instruction

e Up to 7-Mbit on-chip memory

e 32-bit PCl interface (TMS320C6205
DSP only)

C67x™
DSP Core

|3uueyd 91 (ViNG3)
13]]013u09 YIAIQ padueyuy
INVYS sa1kg)| 967
Arowayy / ayaeq g janaq

o Fa
| 2Timers |

Applications PRI 2Timers L =rs

Professional audio products, mixers,

effects boxes, audio synthesis, TMS320C6713
instrument/amplifier modeling, audio

conferencing, audio broadcast, audio TMS32006727 and TMS320C6713 DSP Block Diagrams

encoders, emerging audio applications, TI's ﬂoaﬁng-po//?t DSPs a(e idea{ for ;pp/icaﬁons that require h/'gh precision and{or dyqam/c rgnge
biometrics, medical, industrial applica- S'UCh as professpna/ aqdlo, musical /nstrumeﬁts, broadcgst audlg and gomme'rC/a/ 'EZUdIO :app//ca—

i o o i tions. These devices will also perform exceptionally well in a variety of industrial, biometric, control
tions, digital imaging, 3D graphics, and medical applications.

speech recognition and voice over

packet
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TMS320G6000™ DSP Platform

Silicon &
TMS320C67x™ DSP Generation — Floating-Point DSPs

Typical Activity
RAM (Bytes) SPI/ Total Internal Power (W) | Voltage (V) 100-U
Data/Prog I"’c MFLOPS (Full Device Speed) Core | 1/0 Packaging Price’

TMS32006720RFP200° 32K/64K/384K? 2 duAX 200 1200 08 12 33 144PQFR22mm 753
TMS320C6722BRFP200%°  32K/128K/384KT  — 2 dM — 2/2 200 5 1200 08 12 33 144PQFR22mm  11.14
TMSDC6722BRFPA225%56  32K/128K/384KT  — 2 dMAX  — 22 225 44 1350 09 12 33 144PQFP22mm 1295
TMS320C6722BRFP250%°  32K/128K/384KT  — 2 dMAX  — 22 50 4 1500 0.9 12 33 144PQFR22mm 1295
TMS320C6726BRFP225%5  32K/256K/384KT  — ¥ AN — 22 225 44 1350 09 12 33 144PQFR22mm  13.89
TMS320C6712DGDP150 AK/AK/64K? 2 = 16° — — 150 67 900 0.7 12 33 272BGA27mm 1516
TMS32006726BRFP266 32K/256K/384KT  — ¥ dMAX  — 22 26 375 1600 08 12 33 144PQFP22mm 1668
TMS320C6711DGDP200 AK/AK/64K2 2 — 16°  HPIH6 — 200 5 1200 0.9 12 33 272BGA27mm  18.00
TMS320C6711DZDP200 AK/AK/64K2 2 = 16°  HPIH6 — 200 5 1200 0.9 126 33 272BGA 27mm  18.00
TMS320C6711DGDP250 4K/AK/64K2 2 — 16°  HPIE — 250 4 1500 09 14 33 272BGA27mm 1940
TMS320C6711DZDP250 AK/AK/64K? 2 = 16°  HPIH6 — 250 4 1500 09 14 33 272BGA27mm  19.40
TMS320C6727BZDH275%5  32K/256K/384KT  — 3 dMAX  UHPL 22 275 363 1650 1.0 12 33 256BGA17mm  21.05
TMS320C6713BPYP200 4K/4K/256K? 2 2 160 HPE  — 200 5 1200 1.0 12 33 208TQFP.28mm  21.10
TMS320C6713BPYPA167° 4K/4K/256K? P 29 16°  HPIH6  — 167 599 1002 09 1.2 33 208TOFP.28mm  21.10
TMS3206711DGDPA167° AK/AK/64K2 2 = 16°  HPIH6 — 200 5 1200 0.9 126 33 272BGA 27mm 2245
TMS32C6711DZDPA167° 4K/AK/64K2 2 — 16°  HPI6  — 150 67 900 0.7 126 33 272BGA 27mm 2245
TMSDC6727BZDHA250°60  32K/256K/384KT  — 3 dMAX  UHPI 22 250 4 1500 1 12 33 256BGA, 17mm  23.80
TMS32006727BZDH3004%10  32K/256K/384KT  — 3 dvAX  UHPI 22 300 33 1800 1.1 1.2 33 256BGA 17mm  23.80
TMS32C6713BPYPA200° 4K/4K/256K? 2 2 160 HPE  — 200 5 1200 1 12 33 208TQFP.28mm  25.20
TMS320C6713BZDPA200° 4K/4K/256K? P 2 16°  HPIH6 — 200 5 1200 09 1.2/1.26 33 208TQFP, 28 mm  25.20
TMS320C6713BGDP225 4K/4K/256K % 2 16°  HPIH6  — 225 44 1350 1.1 12 33 272BGA27mm  27.65
TMS3206713BGDPA200° 4K/4K/256K2 % 2 16°  HPI6 — 200 5 1200 09 12 33 272BGA27mm 2815
TMS32006727BZDH350°  32K/256K/384K2  — 3 dMAX  UHPL 22 350 286 2100 15 14 33 256BGA 17mm 3250
TMS32006713BGDP300 4K/4K/256K? 2 2 16°  HPIE — 300 33 1800 16 14 33 272BGA,27mm  36.60

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing information from TI prior
to placing orders. Tl may verify final pricing prior to accepting any order.

2 Format represents cache memory architecture: [data cache] / [program cache] / [unified cache]. 9The C6713 DSP can be configured to have up to three serial ports in various MCASP/

3 Enhanced DMA. McBSP combinations by not utilizing the HPI. Other configurable serial options

4 Extended temperature versions available for C6722, C6726, C6727, C6713, C6711D DSPs. include FC and additional GPIO.

5 RFP and ZDH packages are Pb-Free. 10Aso available in 256-pin BGA, 17-mm (GDH) package.

6 The “A” designation is for industrial temperature range. Note: All devices include two timers.

7 Format represents program cache/program or data memory/ROM. Note: Check www.ti.com for extended temperature and packaging options. Additional information
8 McASP2 DIT only. on enhanced plastic and HiRel DSP versions is available on page 64.

TMS320C62x™/C67x™ DSP Literature and Related Technical Documentation

All documentation and associated literature, user’s guides, application notes and software can be found by clicking on the specific device
in the parametric table found on the URLs below.

TMS320C62x DSP Generation www.ti.com/c62x TMS320C67x DSP Generation www.ti.com/c67x
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TMS320G6000™ DSP Platform

© Ssilicon, Tools and Software
TMS320C62x™ DSP Generation — Fixed-Point DSPs

I S ||| ey ||

e | | | | | o | | welnemarower [ ot | |

Data_Prog | McBSP | DMA | COM | Whz [ (ns) | MIPS | (W) (Full Device Speed) | Core | /0 | Packaging |
TMS32006204GHK2002 64K 64K 2 4 Exp.Bus/32 200 5 1600 0.8 15 33 288 BGA, 16 mm 11.20
TMS320C6204GLW200 64K 64K 2 4 Exp. Bus/32 200 5 1600 0.8 15 3.3 340BGA, 18 mm 25.39
TMS320062056HK2002 64K 64K 2 4 PCl/32 200 5 1600 0.8 1.5 33 288 BGA, 16 mm 12.09
TMS32006211BGFN1502 4K/AK /64K 2 16* HPI/16 150 6.7 1200 0.9 1.8 33 256 BGA, 27 mm 26.13
TMS320C6211BGFN167 AK/AK/64K° 2 16* HPI/16 167 6 1336 1.0 1.8 33 256 BGA, 27 mm 32.67
TMS32006202BGNZ2502 128K 256K 3 4 Exp.Bus/32 250 4 2000 0.9 1.5 33 352 BGA, 27 mm 67.90
TMS320C6202BGNY250 128K 256K 3 4 Exp.Bus/32 250 4 2000 0.9 1.5 33 384 BGA, 18 mm 67.90
TMS320C6202BGNZ300 128K 256K 3 4 Exp. Bus/32 300 3.3 2400 1.0 15 33 352 BGA, 27 mm 81.75
TMS320C6202BGNY300 128K 256K 3 4 Exp.Bus/32 300 3.3 2400 1.0 1.5 33 384 BGA, 18 mm 81.75
TMS320C6203BGNZ300 512K 384K 3 4 Exp. Bus/32 300 3.3 2400 1.3 15 33 352 BGA, 27 mm 81.75
TMS320C6203BGNY300 512K 384K 3 4 Exp.Bus/32 300 3.3 2400 1.3 1.5 33 384 BGA, 18 mm 86.91
TMS320C6203BGNZ250 512K 384K 3 4 Exp.Bus/32 250 4 2000 1.3 15 33 352 BGA, 27 mm 86.91
TMS32006203BGNZ1732 512K 384K 3 4 Exp.Bus/32 173 5.78 1384 1.1 1.5° 33 352 BGA, 27 mm 73.33
TMS320C6203BGNY173 512K 384K 3 4 Exp.Bus/32 173 5.78 1384 1.1 1.5° 33 384 BGA, 18 mm 73.33
TMS320062016GJC200° 64K 64K 2 4 HPI/16 200 5 1600 1.3 1.8 33 352 BGA, 35 mm 100.36
TMS320062016GJL200° 64K 64K 2 4 HPI/16 200 5 1600 13 18 3.3 352BGA, 27 mm 100.36

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. Al prices are subject to change. Customers are advised to obtain the most current and complete pricing information from TI prior
to placing orders. Tl may verify final pricing prior to accepting any order. 2 Extended temperature versions available for C6201, C6202, 6203, C6204, C6205 and C6211 DSPs for additional charge.

3 The C6211 DSPs 72 KBytes of cache memory is comprised of 4 KBytes data cache, 4 KBytes program cache and 64 KBytes unified cache memory. 4 Enhanced DMA.

5 Device may operate at 300 MHz with 1.7-V core. Note: All devices include two timers.

Note: Check www.ti.com for extended temperature and packaging options. Additional information on enhanced plastic and HiRel DSP versions is available on page 64.

TMS320062x™/TMS320C067x™ DSP Generation Hardware and Software Development Tools

Description Part Number $u.s.!

Hardware Development Tools

TMS320C6713 DSP Starter Kit (DSK) TMDSDSK6713 (U.S. part number) 395

TMDSDSK6713-0E (European part number)

Professional Audio Development Kit (PADK) Evaluation Module TMDSPDK6727 1,495

Professional Audio Development Bundle — includes PADK + CCStudio IDE and XDS560™ USB Emulator TMDXPDB6727 5,995

Spectrum Digital XDS510PP-Plus Emulator TMDSEMUPP (U.S. part number) 1,095

Spectrum Digital XDS510PP-Plus Emulator with European Cords TMDSEMUPP-QE (European part number) 1,095

Spectrum Digital XDS510™ USB Emulator TMDSEMUUSB 1,495

Blackhawk XDS560™ JTAG PCI Emulator TMDSEMU560PCI 2,995

Blackhawk XDS560 USB High-Performance JTAG Emulator TMDSEMU560U 2,999

Code Composer Studio™ (CCStudio) Platinum v 3.3 Development Tools Bundled with Annual S/W Subscription TMDSCCSALL-1 3,595
Supports C6000™, C5000™, C2000™, DaVinci™ and OMAP™ processor platforms

(6000, C5000, C2000, DaVinci and OMAP processor CCStudio Development Tools Annual Software TMDSSUBALL 600
Subscription for Version 3.10 and higher

Code Composer Studio IDE Free Evaluation Tools SPRC119 (www.ti.com/freetools) Free
Includes C6000, 5000, 2000, DaVinci and OMAP processor CCStudio 120-Day Free Evaluation Tools?

TMS320C6000 DSP Chip Support Library SPRC090 Free

TMS320C62x DSP Library SPRC091 Free

TMS320C62x DSP Image Library SPRC093 Free

TMS320C67x DSP Library SPRC121 Free

TMS320C67x DSP Fast Run-Time Support Library (Fast RTS) SPRC060 Free

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. Al prices are subject to change. Customers are advised to obtain the most current and complete pricing
information from TI prior to placing orders. TI may verify final pricing prior to accepting any order.

2 Includes full-featured Code Composer Studio Development Tools, code generation tools (C/C++ compiler/assembler/linker) and simulator all limited to 120 days.

Please see the features supported by platform matrix on page 60 for more details.
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TMS320G6000™ DSP Platform

Power Management Products G

Power Management Products for the C6000™ DSP Platform

Get samples, data sheets, Evaluation Modules (EVMSs) and app reports at: power.ti.com

Suggested Power Management Solutions for the TMS320C62x™/TMS320C64x™/TMS320C67x™ DSP Generations
Core and I/0 Voltages

Synchronous Non-Synchronous Synchronous | Non-Synchronous | Non-Isolated Isolated Multiple-
Output Controller Controller Integrated FET | Integrated FET Power Power Output
Current (External FETs) | (External FET and Diode) Converter Converter Module Module Converter
33V 3A TPS74401 TPS40009 TPS64200 TPS54317 PTH04T260 TPS75003
6A TPS75901 TPS40009 TPS54610 PTH04T230
5V 3A TPS74401 TPS40009 TPS40200 TPS54317 TPS54350 PTHO4T260 TPS75003
TPS54386
6A TPS75901 TPS40009 TPS54610 TPS54550 PTH04T230
12V 3A TPS40190 TPS40200 TPS54350 TPS54350 PTHO8T260 TPS5124
TPS54386
6A TPS40190 TPS54550 TPS54550 PTHO8T230 TPS5124
24\ 3A TPS40057 TPS40200 TPS5430* PTN78020*  PTB78560* TPS54386
6A TPS40057 PTB78560*
48V 3A TPS40061 TPS40200* PTMA403033*
6A TPS40061 PTB48560*

“Due to Vout/Vin ratio core voltage may have to be stepped down from 3.3-V /0.

Example C6000 DSP Power Supply Design
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For additional power supply designs for TI DSPs, please visit www.ti.com/processorpower.

Note: The TI power devices recommended here are based on standard operating conditions. System designers should use device power estimation tools in conjunction with overall application level
power requirements to ensure an adequate power supply design is used.
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DaVinci™ Digital Media Technology

Q Silicon

DaVinci Digital Media Technology
Digital Media Processors

Get samples, data sheets, tools and app reports at: www.ti.com/davinci

DaVinci Processors: Tuned for Digital Video End Equipments

| Dabingi Processor | GV [ Wiz [ Capture/Display

Targeted Applications
e Automotive infotainment

e Automotive video sensing DM355* ARM926** 216, 270 Capture/Display
e Automotive vision DM6467 C64x+™/ARM9261 600/300 Capture/D?spIay
* Broadcast systems DM648 C64x+ 720,900 Capture/D!spIay
o Cable head-end video equipments DM647 C64x+ 720,900 Capture/D!spIay
DM6446* C64x+/ARM926 600/300 Capture/Display
(routers) DM6443 064x+/ARM926 600/300 Display
* Digital camcorders DM6441* CO4x+/ARM926 512/256 Capture/Display
* Digital still cameras DM6437 Codx+ 400, 500, 600 Capture/Display
* Digital media adapters DM6435 Codx+ 400, 500, 600 Capture
e Digital photo frames DM6433 Codx+ 400, 500, 600 Display
e Digital TV and server head-ends DM6431 C64x+ 300 Capture

*Includes video imaging co-processor.
*Includes MPEG-4/JPEG co-processor.
Tincludes DaVinci high-definition video/imaging co-processor.

e Digital video recorders

e |P network cameras

e |P-based video-conferencing end-
points

e |P-based video phones

e |P set-top boxes

e Hard-copy appliances

e Machine vision

¢ Media encoder/decoder appliances

e \edia gateways

e Medical imaging

e Personal video recorders

e Portable media players

¢ Professional-grade video broadcast
equipment

e Robotics

e Security recording systems

e Streaming video appliances

¢ Video broadcast transcoding

e Video-conferencing, multi-point con-
ference units (MCUs)/gateways

e Video infrastructure

e Video jukeboxes

e Digital video security recorders

DaVinci Technology Overview

e TMS320DM643x digital media
processors — Based on the C64x+
DSP core and priced as low as U.S.
$9.95*. The TMS320DM6437,
TMS320DM6435, TMS320DM6433
and TMS320DM6431 processors are
ideal for cost-sensitive applications and
include special features that make them
suitable for automotive market applica-
tions such as lane departure and
collision avoidance, as well as machine-
vision systems, robotics and video
security.

e TMS320DM647/TMS320DM648 digi-
tal media processors — Optimized for
multi-channel video security and infra-
structure applications, including digital
video recorders (DVRSs), IP video

DaVinci technology is a signal processing-
based solution tailored for digital video

applications that provides video equipment
manufacturers with integrated processors,
software, tools and support to simplify the
design process and accelerate innovation.

DaVinci Processors Reduce

System Cost

The portfolio of DaVinci processors con-
sists of scalable, programmable signal-
processing system on chips (SoCs), accel-
erators and peripherals, optimized 1o
match the price, performance and feature
requirements for a broad spectrum of
video end equipments. The DaVinci tech-
nology portfolio includes:

e TMS320DM644x digital media

(DVRs) processors — Highly integrated SoCs servers, machine-vision systems and
* Video surveillance cameras based on an ARM326 processor and high-performance imaging applications.
e \Webpads the TMS320C64x+™ DSP core. The

o Wireless cameras

TMS320DM6446, TMS320DM6443
and TMS320DM6441 processors are
ideal for applications and end equip-
ments such as video phones, automo-
tive infotainment and IP set-top boxes
(STBs).

The DM647 and DM648 digital media
processors are fully programmable and
offer industry-leading performance for
the most demanding streaming multi-
media applications.

*Pricing valid at 10 KU

DaVinci
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DaVinci™ Digital Media Technology

DaVinci Technology Overview (Continued)

e TMS320DM6467 digital media
processor — DSP-based system-on-
chips (SoCs) specifically tuned for real-
time, multi-format, HD video transcod-
ing at 10x the performance and 1/10th
the price. The DM6467 consists of an
integrated ARM926EJ-S core, C64x+™
DSP core, High-Definition Video/Imaging
Co-Processors (HD-VICP), video data
conversion engine and targeted video
port interfaces. The DM6467 processor
is specifically designed to address the
HD transcoding challenge for

commercial and consumer markets,
such as media gateways, multi-point
control units, digital media adapters,
digital video servers and recorders for
the security market and IP set-top
boxes.

TMS320DM355 digital media
processor — This processor includes an
integrated video processing subsystem,
an MPEG-4/ JPEG co-processor plus an
ARM926 processor and is available in
clock speeds of 216 MHz or 270 MHz.
The DM355 processor is optimized for

Silicon/Tools

targeted end equipments such as video
doorbells, baby monitors, digital cam-
eras and wireless IP network cameras.
Driving the market growth for next-
generation, portable, high-definition
(HD) video products, this digital media
processor is priced as low as U.S.
$9.75"* and provides HD video
performance and double the battery
life of today’s comparable portable
products.

**Pricing valid at 50 KU

Complete System Tools Get You to Market Faster

Developers can get started today with
DaVinci technology-based software and
development tools tailored to simplify
design in video applications, including:

e Digital Video Evaluation Module
(DVEVM) — DVEVMs are comprised of
both hardware and software, and
enable developers to start instanta-
neous evaluation of DaVinci processors.
DVEVMs come complete with a demo
version of MontaVista Linux Pro 4.0,
drivers, Codec Engine, evaluation
codecs and an evaluation board. While
customers developing on an ARM926
processor can go into production with a
DVEVM, it is not recommended or sup-
ported by TI. Customers developing on
a DSP will require a DVSPB (see
description below) in order to go into

production. Available DVEVMs:

o TMS320DM6446 DVEVM
(part number TMDSEVM6446)
o TMS320DM355 DVEVM
(part number TMDXEVM355)
o TMS320DM6467 DVEVM
(part number TMDXEVMG467)

e Digital Video Software Production

Bundle (DVSPB) — DVSPBs come com-
plete with drivers, Codec Engine, evalu-
ation codecs and a production license
for MontaVista Linux Pro 4.0, plus one
year of MontaVista Zone access with
updates. DVSPBs do not contain a
hardware board. A DVSPB is recom-
mended, coupled with a DVEVM, as a
must-have for Tl-supported ARM926
processor production design.

Available DVSPBs:

o Linux System DVSPB
(part number TMDSDVSPBA9-L) —
includes everything listed above

o DSP + Linux System DVSPB
(part number TMDSDVSPBA9-3L) —
includes everything listed above, plus
Code Composer Studio™ (CCStudio)
integrated development environment
(IDE) version 3.3 and Spectrum
Digital XDS560™ emulator

e Digital Video Development Platform

(DVDP) — A DVDP enables immediate
evaluation of DSP-based DaVinci tech-
nology digital media processors. DVDPs
include DSP/BIOS™ production-ready
kernel, drivers, Codec Engine, evalua-
tion codecs, Code Composer Studio IDE
and an evaluation board. A DVDP pro-
vides developers with a comprehensive
platform that can be used throughout
the entire design process. A DVDP is
recommended for TMS320DM6437
and TMS320DM648 customers only.
Available DVDPs:

o TMS320DM6437 DVDP

(part number TMDXVDP6437)
o TMS320DM648 DVDP

(part number TMDSDVP648)

For a complete list of DaVinci develop-
ment tools, see page 77. Or for more
information on DaVinci technology
DVEVMs, DVSPBs and DVDPs, please visit
www.ti.com/davincitools.
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DaVinci™ Digital Media Technology

Software/Resources

Complete System Tools Get You to Market Faster (Continued)

Code Composer Studio™ Integrated
Development Environment
The Code Composer Studio (CCStudio) IDE
offers robust, mature core functions with
easy-to-use configuration and graphical
visualization tools for faster system design.
e The CCStudio IDE integrates everything
programmers need for application
development from start to finish. The
CCStudio Platinum Edition (version 3.3)
simplifies this process by offering a fully
merged IDE that supports the DaVinci
processor platform as well as other Tl
DSP platforms. Free 120-day evaluation
tools that include the CCStudio IDE are
available.

For more information on the Code
Composer Studio IDE, visit
www.ti.com/ccstudio.

eXpressDSP™ Digital Media Software
Simplifies Development and Reduces
Design Time

eXpressDSP Digital Media Software

To simplify development and reduce cost
in your digital media application, a com-
plete portfolio of eXpressDSP-compliant
digital media software is now widely avail-
able. Tl digital media software is:

e Production tested for easy integration

into audio, video and voice applications

e QOptimized to support DaVinci technology-
based digital media processors

e Designed to meet the needs of engi-
neers by allowing them to focus on
product differentiation instead of codec
development

e Available via free 60-day evaluation
with multiple licensing options

e Fully supported by Authorized Software
Providers that give customized technical
support

Available Codecs

H263 H264  MPEG-4 MPEG-2  JPEG
MC+ AC3  G7231 G729b G726
G711 MP3  WMAD  WMVINCI

Customized Technical Support for
eXpressDSP Digital Media Software
Provided by Authorized Software
Providers

To ensure extensive and qualified support,
Tl has established a worldwide network of
ASPs that offer support for Tl-enabled IP
and customized software and engineering
services. ASPs provide four hours of free
support during the free 60-day evaluation
stage and up to 40 hours during
application development.

For more information on ASPs, please visit
www.ti.com/asp.

Authorized Software Providers by Region

Region
ASP | Americas | Europe | China | Japan | Korea [ India | Asia- Other
ATEME v v v v v v
elnfochips v v v
eSOL v
Ingenient v v v v v
[ttiam v v v v v v
LogicPD v
MPC Data v
SEED Electronic Tech.
TES Electronic Solutions v v
Wintech Digital v v

A Comprehensive Developer Network Makes DaVinci Technology Easy to Implement

Valued members of TI's Developer Network
provide integral components and tools that

I3 TEXAS
INSTRUMENTS

DaVinci
Developer Network

complement DaVinci technology.
Developers offer various levels of video

system integration, optimization and system

expertise on DaVinci products worldwide.

For a complete list of developers support-
ing DaVinci technology, please visit

the TI Developer Network Catalog at
www.ti.com/developernetwork.
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DaVinci™ Digital Media Technology

A Variety of Resources Keep You in the Know

DaVinci Technology Webcasts

View the archive of Tl on-demand DaVinci
webcasts to learn how to accelerate and
simplify your video system design.
Designed for 24/7 access, these webcasts
typically last one hour.

Visit www.ti.com/davinciwebcasts.

DaVinci Video Casts: Engineering in
Front of the Camera

Whether you have two minutes or two
hours, a variety of DaVinci technology
videos are available for on-demand view-
ing. These four-minute videos provide
engineers the technical meat on the
TMS320DM355 and TMS320DM6467
DaVinci processor products, tools and
software. Check out the line-up at
www.ti.com/dm355videocasts or
www.ti.com/dm6467videocasts.

DaVinci Technology Training

Get hands-on experience on DaVinci
technology through on-line training, one-
day and multi-day workshops. Check
www.ti.com/davincitraining for the next
workshop near you, as well as 24/7 on-
line training and webcasts.

e |ntroduction to DaVinci Technology
On-Line Training —
www.ti.com/davinciolt

e DM6467 DaVinci Processor for HD

Transcoding —
www.ti.com/dm6467olt

e DaVinci Technical Seminar —
www.ti.com/davinciseminar

e TMS320DM6437 One-Day Workshop —
www.ti.com/dm6437odw

e TMS320DM644x Multi-Day Workshop —
www.ti.com/dm644xmdw

DaVinci White Papers and Articles
Download the variety of DaVinci white
papers and articles to see the possibilities
for designing and developing digital video
and audio end equipment devices and
applications using DaVinci technology. Visit
www.ti.com/davinciwhitepaper.

DaVinci Technology FAQs

Have questions about DaVinci technology?
Browse the DaVinci questions and
answers to find out everything you need to
know about DaVinci processors, develop-
ment tools, applications frameworks, train-
ing and support at
www.ti.com/davincifaq.

Delve Into Digital Video with Video360
Podcasts

The Video360 podcasts feature industry
news, technology updates and practical
tips regarding the latest innovations in
digital video. Check out the archive at
www.ti.com/davincipodcast.

CD-ROM Provides Comprehensive
View of DaVinci Technology

This highly informative CD includes
numerous white papers, FAQs, technical
specifications, benchmarks, information
about podcasts, important Web links, Tl
Developer Network support and much
more. Get your free copy now at
www.ti.com/davincicd.

Resources

Additional Web Links and Community
Resources

e linux.davincidsp.com — Here engi-
neers can find open source files related
to DaVinci and join the DaVinci Linux
Open Source mailing list for discussions.

e wiki.davincidsp.com — The DaVinci
Technology Developers Wiki was estab-
lished to assist developers taking
advantage of DaVinci processors to get
started, help each other innovate and to
foster the growth of general knowledge
about the hardware and software sur-
rounding these devices.

e www.ti.com/dspdesignsupport —
DSP Design Support provides quick
access to all technical documentation,
tools and software details — all from
one page.
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DaVinci™ Digital Media Technology

Silicon
TMS320DM644x Digital Media Processors

TMS320DM644x digital media processors
are highly integrated SoCs based on an

ARM926 processor and the

TMS320C64x+™ DSP core. They are ideal

for applications such as video phones,
automotive infotainment and IP STBs.

External Program/
Frequency | SRAM | SRAM Memory M Video Ports Connectivity Data Voltage (V) 100-U
(Bytes) | (Bytes) | (Bytes) I/F (Configurable) I/F I/F Storage | Core | 1/0 |Packaging | Price’
TMS320DMG446ZWT ~ C64x+, 594 12K 64K 16K 116-/8-Bit 64 Ch 1 Input, ASP, I2C, USB 2.0, Async SRAM, 1.2 1.8/ 361 BGA, 43.50
ARM9, (DSP) (DSP)  (DSP)  (ARM)  EMIFA 1 Qutput SPI, VLYNQ™,  DDR2 SDRAM, 3.3 16 x 16 mm
DaVinci 297 40K 1 32-/16-Bit 3UARTs  10/100 EMAC  NAND Flash,
Video (ARM)  (ARM) DDR2 SmartMedia/xD
TMS320DMG443ZWT  C64x+, 594 112K 64K 16K 116-/8-Bit 64 Ch 1 Qutput ASP, 17C, USB 2.0, Async SRAM, 1.2 1.8/ 361 BGA, 37.40
ARM9, (DSP) (DSP)  (DSP) ~ (ARM)  EMIFA SPI, VLYNQ, DDR2 SDRAM, 3.3 16 x 16 mm
DaVinci 297 40K 1 32-/16-Bit 3UARTs  10/100 EMAC ~ NAND Flash,
Video (ARM)  (ARM) DDR2 SmartMedia/xD
TMS320DM6441ZWT ~ C64x+,  513/405 112K 64K 16K 116-/8-Bit 64 Ch 1 Input, ASP, I2C, USB 2.0, Async SRAM, 1.2/ 1.8/ 361 BGA, 371.75
ARM9, (DSP) (DSP)  (DSP)  (ARM)  EMIFA 1 Qutput SPI, VLYNQ, DDR2 SDRAM, 1.05 3.3 16 x 16 mm
DaVinci  256/202 40K 1 32-/16-Bit 3UARTs  10/100 EMAC  NAND Flash,
Video (ARM)  (ARM) DDR2 SmartMedia/xD

" Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing information from T1 prior

to placing orders. Tl may verify final pricing prior to accepting any order.

Video-
Imaging
Coprocessor
DSP
Subsystem

TMS320DM6446

ARM926

Subsystem CCD Controller

Video Interface

ARM926

926EJ-S

300-MHz
CPU

Back End

ideo

Video Processing Subsystem

Histogram/3A

10b DAC

Enc | 10bDAC

TMS320DM6446 digital media processor
block diagram. For more information, visit
www.ti.com/dm644x

ENC) | 10b DAC
10b DAC

Switched Central Resource (SCR)

Peripherals Connectivity

P e

Serial Interfaces
Audi

Development Tools for TMS320DM644x Processors

Description
For Evaluation:
TMS320DM644x Digital Video Evaluation Module (DVEVM)*
Code Composer Studio™ (CCStudio) Integrated Development Environment (IDE)*
Blackhawk XDS560™ JTAG PCI Emulator (optional)
Blackhawk XDS560 JTAG USB Emulator (optional)

For Production:
Digital Video Software Production Bundle (DVSPB)** MontaVista Pro Software and Tl DVSDK
Digital Viideo Software Production Bundle (DVSPB) MontaVista Pro Software and Tl DVSDK, CCStudio IDE + XDS560R Emulator
Code Composer Studio IDE*
Blackhawk XDS560 JTAG PCI Emulator (optional)
Blackhawk XDS560 JTAG USB Emulator (optional)

Program/Data Storage

System

Part Number [ sus! |

TMDSEVM6446 (U.S. part number) 2,495
TMDSCCSALL-1 3,595°
TMDSEMU560PCI 2,995
TMDSEMUS60U 2,999
TMDSDVSPBAY-L 6,995
TMDSDVSPBA9-3L 10,995
TMDSCCSALL-1 3,5052
TMDSEMUS60PCI 2,995
TMDSEMUS60U 2,999

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing information from Tl

prior to placing orders. Tl may verify final pricing prior to accepting any order.
2 Free trial version of Code Composer Studio IDE available as part of the free evaluation tools found at www.ti.com/ccstudiofet
3 Requires prior purchase of DVEVM

* Required for digital media software evaluation and/or production

Texas Instruments 2Q 2008

Digital Signal Processing Selection Guide



DaVinci™ Digital Media Technology

Silicon &
TMS320DM643x Digital Media Processors
TMS320DM643x digital media processors digital media applications such as vision applications such as lane departure
are based on the TMS320C64x+™ DSP machine-vision systems, robotics, video and collision avoidance.
core. They are ideal for cost-sensitive security, video telephony and automotive-

| L2/ External Program/

_m Frequency | SRAM | SRAM Memory Viideo Ports Serial | Connectivity Data 100-U
(Bytes) | (Bytes) | (Bytes)]  I/F (Configurable) I/F I/F Storage Packaging | Price’

TMS320DM6431ZWT3  C64x+, 300 64K 64K 64K 18Bit 64Ch 1 Input McASP,1C, 10/100 EMAC Async SRAM, 12 1.8/ 361PBGA  13.10
TMS320DM6431ZWTQ3? DaVinci EMIFA, 1 UART, DDR2 SDRAM, 33 16x16mm 14.40
TMS320DM64312DU3  Video 116-Bit 1 McBSP, NAND Flash 376 BGA 13.10
TMS320DM64312DUQ3° DDR2 1 HECC 23x 23 mm  14.40
TMS320DM6433ZWT4  C64x+, 400 112K 128K 64K  18-Bt 64Ch 1 Output MCcASP, 32-Bit PCI,  Async SRAM, 1.05/ 1.8/ 361PBGA  18.35
TMS320DM6433ZWT5  Davinci 500 EMIFA, 1McBSP, ~ VLYNQ™,  DDR2 SDRAM, 12 33 16x 16 mm 19.40
TMS320DMB433ZWTQ52  Video 500 116-/32-Bit C,  10/100 EMAC,  NAND Flash 21.60
TMS320DM6433ZWT6 600 DDR2 1 UART 16-Bit HPI 21.60
TMS320DM64332DU4 400 376 BGA 18.35
TMS320DM64332DU5 500 23x 23mm  19.40
TMS320DM64332DUQ52 500 21.60
TMS320DM64332DU6 600 21.60
TMS320DM6435ZWT4  C64x+, 400 112K 128K 64K  18Bit 64Ch 1 Input McASP, 1C,  VLYNQ, Async SRAM, 1.05/ 1.8/ 361PBGA  18.95
TMS320DMB4352WTQ42 400 EMIFA, 1 McBSP, 10/100 EMAC, DDR2 SDRAM, 12 33 16x 16 mm 20.10
TMS320DM6435ZWT5  Davinei 500 116-/32-Bit 2 UARTs, ~ 16-BitHPI  NAND Flash 20.10
TMS320DM6435ZWTQ5° 500 DDR2 1 HECC 22.35
TMS320DM64352WT6  Video 600 22.35
TMS320DM64352DU4 400 376 BGA 18.95
TMS320DM64352DU042 400 23x 23 mm  20.10
TMS320DM64352DU5S 500 20.10
TMS320DM64352DUQ5° 500 22.35
TMS320DM64352DU6 600 22.35
TMS320DM6437ZWT4  C64x+, 400 112K 128K 64K  18-Bit 64Ch 1 Input, McASP, IZC, 32-Bit PCl,  Async SRAM, 1.05/ 1.8/ 361PBGA  24.35
TMS320DM6437ZWTQ42 DaVinci 400 EMIFA, 1 Qutput 1 HECC VLYNQ, DDR2 SDRAM, 1.2 33 16x 16mm 25.85
TMS320DM6437ZWT5  Video 500 116-/32-Bit 2 McBSPs®, 10/100 EMAC,  NAND Flash 25.85
TMS320DM6437ZWTQ5° 500 DDR2 2UARTs  16-Bit HPI 28.75
TMS320DM6437ZWT6 600 28.75
TMS320DM64372DU4 400 376 BGA 24.35
TMS320DM64372DUQ42 400 23x 23mm  25.85
TMS320DM64372DU5 500 25.85
TMS320DM64372DUQ52 500 28.75
TMS320DM64372DU6 600 28.75

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain New devices are listed in red.

the most current and complete pricing information from T1 prior to placing orders. T may verify final pricing prior to accepting any order.
2 Q designates Q100 automotive reliability.
3 McBSP can be configured as an SPI peripheral
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DaVinci™ Digital Media Technology

Silicon

TMS320DM643x Digital Media Processors (Continued)

TMS320DM6437 digital media

TMS320DM6437 Video Processing Subsystem processor block diagram For more
Front End information, visit
DSP Subsystem Preview www.ti.com/dm643x

CCD Controller | Histogram/3A
L1D 80 KB Video Interface

C64x+ DSP Back End i

600-MHz
Core On-Screen| Video | 10b DAC

Display Enc | 10b DAC

(0SD) (VENC) | 10b DAC
L1P 32 KB -

Switched Central Resource (SCR)

Peripherals Connectivity System m

pcl|  VLYNQ™ I Timer \wp | pwm
or or| HPI | | [64-bit
33 EMAC 2 Timer|| x3

Serial Interfaces Program/Data Storage
2¢ || UART PLL
McBSP x2 | 12C X2 DDR2 IF

or Controller E(Igll))
McASP CAN (32b) m

EDMA

Development Tools for TMS320DM643x Processors
| Descripn [ Pathmber | §5']

For Evaluation and Production:

TMS320DM6437 Digital Video Development Platform (DVDP)* TMDXVDP6437 495
Code Composer Studio™ Integrated Development Environment (IDE)* TMDSCCSALL-1 3,5952
Blackhawk XDS560™ JTAG PCI Emulator (optional) TMDSEMUS560PCI 2,995
Blackhawk XDS560 JTAG USB Emulator (optional) TMDSEMU560U 2,999

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing information from Tl
prior to placing orders. Tl may verify final pricing prior to accepting any order.

2 Free trial version of Code Composer Studio IDE available as part of the free evaluation tools found at www.ti.com/ccstudiofet

* Required for digital media software evaluation and/or production

Please see the features supported by platform matrix on page 60 for more details.
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DaVinci™ Digital Media Technology
Silicon &

TMS320DM647/TMS320DM648 Digital Media Processors

TMS320DM647/TMS320DM648 digital optimized for multi-channel video security servers, machine-vision systems and
media processors are based on the and infrastructure applications, including high-performance imaging applications.
TMS320C64x+™ DSP core and are digital video recorders (DVRs), IP video
External Program/
Memory M Viideo Ports Serial | Connectivity Data 100-U
Bytes) | (Bytes) IIF (Configurable) I/F I/F Storage 1/0 | Packaging | Price’
TMS320DMBA7ZUT7  C64x+, 720  32K/32K 256K 64K 116-/8-Bit 64 Ch 5 Video Ports 11, PCIHPI,  Async SRAM, 1.2/ 1.8/ 529nFBGA  52.33
TMS320DM647ZUT9  DaVinci 900 EMIFA2 (Each configurable as 1 SPI, VLYNQ™,  DDR2 SDRAM, 1.2 33 19x19mm 73.28
Video 1 32-/16-Bit dual capture, single 1UART,  10/100/1000  NAND Flash,
DDR2 capture, display, TSI 1 McASP  3-pt Ethernet  NOR Flash
capture) Switch Subsys
w/ 1 SGMII Pt
TMS320DM648ZUT7 ~ C64x+, 720  32K/32K 512K 64K 116-/8-Bit 64 Ch 5 Video Ports 212, PCIHPI,  Async SRAM, 1.2/ 1.8/ 529nFBGA  65.43
TMS320DM648ZUT9  DaVinci 900 EMIFA? (Each configurable as 1 SPI, VIYNQ,  DDR2 SDRAM, 12 33 19x19mm 86.39
Video 1 32-/16-Bit dual capture, single 1 UART,  10/100/1000  NAND Flash,
DDR2 capture, display, TSI 1 McASP  3-pt Ethernet ~ NOR Flash
capture) 2TSIP Switch Subsys
w/ 2 SGMIl Pts

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain New devices are listed in red.

the most current and complete pricing information from T1 prior to placing orders. Tl may verify final pricing prior to accepting any order.
2 EMIFA does not support SDRAM.

- - TMS320DM648 digital media
TMS320DM648 processor block diagram. For more

DSP Subsystem EDMA 3.0 information, visit www.ti.com/dm64x

L1P 32KB
C64x+ cC Video
DSP Port
Core 1Cc|TC | TC | TC o
L1P32KB

Switched Central Resource

Peripherals System Program/Data Storage

Timer DDR2
VLYNQ™ t 533
Interface o

Serial Interfaces Gigabit Switch
McASP UART [13
10Se GEMAC GEMAC

Development Tools for TWS320DM647/DM648 Processors

Description Part Number [ sus! |
For Evaluation and Production:

TMS320DM648 Digital Video Development Platform (DVDP)* TMDXDVP648 1,295

Code Composer Studio™ Integrated Development Environment (IDE)* TMDSCCSALL-1 3,5052

Blackhawk XDS560™ JTAG PCI Emulator (optional) TMDSEMU560PCI 2,995

Blackhawk XDS560 JTAG USB Emulator (optional) TMDSEMU560U 2,999

XDS560 USB Trace Emulator® TMDSEMU560T 9,995

" Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing information from TI

prior to placing orders. Tl may verify final pricing prior to accepting any order.
2 Free trial version of Code Composer Studio IDE available as part of the free evaluation tools found at www.ti.com/ccstudiofet
3 The XDS560 Trace is designed for use with trace-enabled digital signal processors. Currently the following processors are fully supported by trace: TMS320DM647 and TMS320DM648 processors.
* Required for digital media software evaluation and/or production
Please see the features supported by platform matrix on page 60 for more details.
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DaVinci™ Digital Media Technology

e Silicon
TMS320DM6467 Digital Media Processor
The DM6467 DaVinci processor is a DSP- processors to perform simultaneous, multi-point control units, digital media
based SoC specifically tuned for real-time, multi-format HD encode, decode and adapters, digital video servers and
multi-format, high-definition (HD) video transcoding up to H.264 HP@L4 (1080p recorders for the security market and IP
transcoding delivering a 10x performance 30 fps, 1080i 60 fps, 720p 60 fps). Key set-top boxes (STBs).
improvement over previous-generation application areas include media gateways,

L2/ External Program/
Frequency | SRAM | SRAM | ROM | Memory Video Ports Serial | Connectivity Data Voltage (V) 100-U
(Bytes) | (Bytes) | (Bytes)]  I/F (Configurable) I/F I/F Storage | Core | I/0 | Packaging | Price!

TMX320DM6467ZUT  C64x+, 594 64K 128K 8K 116-/8-Bit 64 Ch 1Video Port [config. for dual 2 McASPs, ~ 32-BitPCI  Async SRAM, 12 1.8/ 529BGA  87.58

ARM9  (DSP)  (DSP) (DSP) (ARM)  EMIFA, 8-bit SD (BT.565), single I, (33 MHz),  DDR2 SDRAM, 3.3 19x19mm
DaVinci 297 56 K 1 32-/16-Bit 16-bit HD (BT.1120), or single ~ SPI, USB 2.0, PHY,  Smart Media/

HD (ARM)  (ARM) DDR2 8-/10-/12-bit raw capture 3 UARTs  VLYNQ™, SSFDC/XD,
Video chs]. 1 Video Port [config. ~ (with DA 10/100/1000  NAND Flash,

for dual 8-hit SD (BT.565)or  and CIR ~ EMAC, (w/ NOR Flash
single 16-bit HD (BT.1120)  support)  MII, GMII, &

display chs]. 2 Transport MDIO
Stream I/F for MPEG support)
Transport Stream. 1 VDCE 32-/16-Bit HP!

for Horz./Vlert. Downscaling,
Chroma Conversion, Edge
Padding, Anti-Alias Filtering

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain New devices are listed in red.
the most current and complete pricing information from TI prior to placing orders. Tl may verify final pricing prior to accepting any order.

TMS320DM6467 digital media

TMS320DM6467 processor block diagram. For more
information, visit
™ ;
C64x+ Video Data www.ti.com/dm6467

3SP High- Conversion
e Definition Engine
Video/
Imaging
Co-Processors Video

(HD-VICP) Port
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Program/Data Standard
Storage Connectivity
Serial System
Interfaces Control
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DaVinci™ Digital Media Technology

Silicon

Development Tools for the TMS320DM6467 Processor
Descrpion [ pthmer | §S'|

For Evaluation:

TMS320DM6467 Digital Video Evaluation Module (DVEVM)* TMDXEVM6467 1,995
Code Composer Studio™ (CCStudio) Integrated Development Environment (IDE)* TMDSCCSALL-1 3,5952
Blackhawk XDS560™ JTAG PCI Emulator (optional) TMDSEMUS560PCI 2,995
Blackhawk XDS560 JTAG USB Emulator (optional) TMDSEMU560U 2,999
For Production:
Digital Video Software Production Bundle (DVSPB)** MontaVista Pro Software and Tl DVSDK TMDSDVSPBAY-L 6,995
Digital Video Software Production Bundle (DVSPB) MontaVista Pro Software and Tl DVSDK, CCStudio IDE + XDS560R Emulator TMDSDVSPBA9-3L 10,995
Code Composer Studio™ IDE* TMDSCCSALL-1 3,5952
Blackhawk XDS560 JTAG PCI Emulator (optional) TMDSEMU560PCI 2,995
Blackhawk XDS560 JTAG USB Emulator (optional) TMDSEMU560U 2,999

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing information from Tl
prior to placing orders. Tl may verify final pricing prior to accepting any order.

2 Free trial version of Code Composer Studio IDE available as part of the free evaluation tools found at www.ti.com/ccstudiofet

3 Requires prior purchase of DVEVM

* Required for digital media software evaluation and/or production

Please see the features supported by platform matrix on page 60 for more details.

IR S YW \\'HITE PAPERS AND RESOURCES

DaVinci
Learn about all the possibilities of a whole new world enabled by
digital media technology!

. M . . . . .
DaVinci™ White Papers DaVinci Technology DaVinci News
View the wide variety of DaVinci Tralmng Read the latest news about
white papers and articles to see the Discover how DaVinci technology benefits DaVinci products, development tools, =
possibilities for designing and — digital video or learn how to develop a optimized software, training, =
developing digital video and audio complete video system centered around support and more.

end-equipment devices and applications DaVinci processors. Register today for
using DaVinci technology. the DaVinci workshops or download the
many DaVinci on-line training sessions.

www.ti.com/davinciwhitepaper www.ti.com/davincitraining www.ti.com/davincinews
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DaVinci™ Digital Media Technology

Silicon

TMS320DM355 Digital Media Processor

Optimized for HD video, the
TMS320DM355 digital media processor
achieves its impressive performance by
integrating a video/imaging co-processor
to enable ultra-low power consumption.
The DM355 processor comprises an inte-
grated video processing subsystem, an

Video

TMS320DM355

ARM926
Subsystem JPEG

Peripherals

Serial Interfaces

@ MDDR NAND/
o i

L2/

SRAM | ROM
(Bytes) | (Bytes) | (Bytes)

- 8K

TMX320DM355ZCE216 ~ ARMS, 216 =
TMX320DM355ZCE270  Davinci 270

MPEG-4/JPEG co-processor (MJCP), an
ARM926 processor and peripherals. This
latest processor utilizes DaVinci technology
and is tuned for applications such as digi-
tal cameras, wireless IP video cameras,
digital photo frames and video baby moni-
tors.

External

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and
complete pricing information from Tl prior to placing orders. Tl may verify final pricing prior to accepting any order.

MPEG-4/
Video Interface
Co-Processor

(MJCP) BB ck End

Development Tools for the TMS320DM355 Processor

Description
For Evaluation:
TMS320DM355 Digital Video Evaluation Module (DVEVM)*

Code Composer Studio™ (CCStudio) Integrated Development Environment (IDE)*

Blackhawk XDS560™ JTAG PCI Emulator (optional)
Blackhawk XDS560 JTAG USB Emulator (optional)

For Production:

Digital Video Software Production Bundle (DVSPB)** MontaVista Pro Software and Tl DVSDK

Digital Video Software Production Bundle (DVSPB) MontaVista Pro Software and Tl DVSDK, CCStudio IDE + XDS560R Emulator

Code Composer Studio™ IDE*
Blackhawk XDS560 JTAG PCI Emulator (optional)
Blackhawk XDS560 JTAG USB Emulator (optional)

Video Processing Subsystem

| Preview |
CCD Controller Histogram/3A

System

Ti
er

Program/Data Storage

Other applications that will benefit from

implementing the DM355 digital media

processor include commercial products,
such as medical imaging, ultra-low-cost
digital video recorders and portable test
equipment.

Program/

Memory Viideo Ports Serial | Connectivity Data 100-U
I/F (Configurable) I/F Storage 1/0 | Packaging | Price’
116-/8-Bit 64 Ch 1 Input, 3 SP, USB2.0HS  Async SRAM, 1.3 1.8/ 329BGA 14.25
EMIFA, 1 Output 2ASP, MDDR/DDR2 33 13x13mm 16.90
116-Bit 3 UARTS, SDRAM,
MDDR/DDR2 °c NAND Flash,
SmartMedia/xD

New devices are listed in red.

TMS320DM355 digital media processor
block diagram. For more information,
visit www.ti.com/dm355

MMC/
)][1]
x2

Pr umba T

TMDXEVM355 495
TMDSCCSALL-1 3,5952
TMDSEMU560PCI 2,995
TMDSEMU560U 2,999
TMDSDVSPBA9-L 6,995
TMDSDVSPBA9-3L 10,995
TMDSCCSALL-1 3,5952
TMDSEMUS560PCI 2,995
TMDSEMU560U 2,999

T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing information from Tl
prior to placing orders. Tl may verify final pricing prior to accepting any order.
2 Free trial version of Code Composer Studio IDE available as part of the free evaluation tools found at www.ti.com/ccstudiofet

3 Requires prior purchase of DVEVM

* Required for diigital media software evaluation and/or production
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DaVinci™ Digital Media Technology

High-Performance Analog and Logic Products G

Compatible Analog Products for DaVinci™-Based Digital Video Applications

Tl provides engineers with high- complete digital video applications based high-performance analog and logic prod-
performance signal chain, interface, clock- on DaVinci technology. The following block ucts that help maximize the performance
ing and power management solutions to diagram represents a few of the many and functionality of your application.
TUSB6020 USB 2.0 High-Speed
VLYNG —— .
USB 2.0 High-Speed @ Host/Peripheral/0TG
| . PCA9306 | PCF8574A EDs
ke 12C Level Translator 12C 1/0 Expander
GPIOs
2 x SN74AVC1T45 . 9
bl 1-Bit Level Translator TI RS-232 Xceiver Serial Port
o
PLL1705
DM644x (R0 Clock Generator

DM6_43)_( :I Microphone
DaVinci  ASP| —— TLV320AIC33

Digital ‘_
Modia Stereo Codec —__ TPA2010D1 (Mono) or
__1__, TPA2012D2 (Stereo)
T 0PA361 I Class-D Audio Amplifier 8peakers

Video Out ——»  Video Amplifier
L TVP5146M2 -
Video Decoder Analog Video

i i SN74AVC16T245 <
mage fn 16-Bit Level Translator
- Smart Media/
EMIF §— SN74AVCA406 SN75LVDT1422 xD Card
SMC/xD Level Translator Serdes for SMCD TEGEND
c Processor
SN74LV4320A H‘;’:ﬁ“" Interface
— CompactFlash Xceiver Card Amplifier
Logic
SN74AVC32T245 Power
%
Power Management 32-Bit Level Translator ATA Card JOC/OAC
Video/Imaging

Tl offers a broad range of compatible Analog products to complement the Digital Video Evaluation Module (DVEVM).
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OMAP™ Applications Processors

Silicon

OMAP™ Platform
System-Level Applications Processors

Get samples, data sheets, tools and app reports at: www.omap.com

Applications

e Portable media players (PMPs)

e Portable navigation devices (PNDs)

e Advanced portable consumer
electronics

e Digital video cameras

e Portable data collection

e Point of sale (POS)

e Gaming

e \Web tablets

e Medical

e Smart white goods

e Smart home controllers

e | ow-cost PCs

e And more....

Key Features
e Highest-performance ARM® core
o Up to 600-MHz Cortex™-A8 with
256-KB L2 cache
e [ ow power
o Clock gating and integrated sleep
modes reduce power without l0ss
of performance
o SmartReflex technology and
dynamic voltage frequency scaling
e Scalable roadmap for enhanced
graphics and video
o Cortex-A8 core and multimedia
rich peripherals: USB 2.0, UART,
MMC/SD, display, camera interface
o Graphics accelerator with soft-
ware library for 3D graphics
o TMS320C64x+™ DSP and hard-
ware video accelerator with
DaVinci™ software

A
Device
(__» Sampling
. In Development
G Future —
OMAP3530
8 T
=
g OMAP3525
< e \/ideo accelerator
g —
B ' * 600-MHz ARM
U] GELY B  Cortex-A8
3D graphics
(@ © 600-MHz ARM
Cortex-A8
Time >
OMAP Platform Roadmap

The scalable OMAP roadmap offers a variety of combination options including the Cortex-A8 core,
multimedia rich peripherals, accelerators and TMS320C64x+ DSP to address customer’s needs for
increased graphics, web browsing capabilities and other market demands.

€64x+™ DSP and Display Subsystem

®
ARM Video Accelerators
10-bit DAC
Enc

Cortex'-A8
CPU

(3525/3530 only) 10-bit DAC

2D/3D Camera I/F

Graphics e
Parallel I/F

(3515/3530 only)

Peripherals

Timers
GP x12
WDT x2

OMAP35x Block Diagram

The OMAP3503 processor includes a Cortex-A8 core with integrated peripherals and is sampling
today. The Cortex-A8 superscalar processor provides more than a 4x performance lift over the
ARMS. At more than 1200 Dhrystone MIPS, the Cortex-A8 can run operating systems such as
Windows® CE and Linux.

OMAP
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OMAP Platform

OMAP Processors Turn Everyday
Products into New Ways to Work,
Socialize and Entertain

Targeting applications such as portable
navigation devices, Internet appliances,
portable media players and personal med-
ical equipment, TI's new scalable OMAP
platform offers four distinct single-chip
processors with a variety of combinations
of the Cortex™-A8 core, multimedia rich
peripherals, OPENGL® ES 2.0-compatible
graphics engine and DaVinci™ technolo-
gy for applications wanting to incorporate
video. The OMAP35x applications proces-
sors are pin-for-pin compatible to make it
easy for OEMs to efficiently create a com-
plete product portfolio based on the single
platform.

Complete Hardware, Software and
Tools Solution

The modular and extensible OMAP35x
Evaluation Module (EVM) provides all the
components needed to begin developing
today on the OMAP3503 processor. This
EVM includes a complementary, integrated
power management and analog solution
specifically for OMAP. The modular design
allows you to easily upgrade to future
devices. Included with the EVM is the
OMAP3503 Linux board support package
based on the 2.6.22 kernel. A Windows® CE

OMAP™ Applications Processors

BSP will be available for developers in
3Q08 and open source software will be
available for the OMAP platform later this
year.
e OMAP35x Evaluation Module (EVM)
available today
o Hardware:
— OMAP35x processor
— 128-MB LPDDR
— 128-MB OneNAND™ Flash
— Touchscreen LCD display with
landscape/portrait modes
— Expansion connector provides flex-
ible interface capability
o Emulator support; TI XDS560™
e Software
o OMAP3503 Linux BSP:
— Kernel 2.6.22
— Peripheral drivers
— U-boot for boot loading
— Busybox-based root file system
o Open source development tools
o Reference schematics
e Connectivity
o Daughter card connectivity
o Ethernet, USB 2.0, SDIO, I°C, JTAG,
keypad
o CompactFlash™, SD/MMC, DDR
o S-Video output via NTSC/PAL and
YPbPr/RGB
www.ti.com/omap35x

Silicon and Support

Extensive Developer Network Support
Additional applications expertise and sup-
port is available from the more than 400
members of the OMAP Developer Network
to help customers take their designs from
concept to production as quickly as
possible.

www.ti.com/omap35x

OMAP35x On-Line Videos

Get an inside technical look at the new
OMAP35x generation of processors’ hard-
ware, software and an internal perspective
on the possibilities for this uniquely com-
pelling generation of OMAP processors.
www.ti.com/omap35xvideos

OMAP35x Technical Webcast

View the on-line presentation to learn
more about TI's four new OMAP proces-
sors with an unprecedented combination
of high performance and low power for
automotive infotainment, consumer, med-
ical, industrial and embedded applica-
tions.

www.ti.com/omap35xwebcast

OMAP35x Tech Docs CD-ROM
Register to receive the OMAP35x
Technical Documentation CD-ROM com-
plete with data sheets, user’s guides and
errata.

www.ti.com/omap35xcd
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OMAP™ Applications Processors

© Silicon and Tools

OMAP Applications Processors

Pat | [Foency UP | LD | L [RAM | ROW | Etema | | | | o |wwem |00
Number | CPU_| (MHZ* [(Bytes)| (Bytes) | (Bytes) |(Bytes)| (Bytes)| Memory I/F) DMA | Timers | Serial Ports | Misc | Core*] I/0 |Packaging | Price!
OMAP3530 C64x+™ 430 32K 32K + 48K 64K + 32K 16K LPDDR, 64Ch 12GP, 5 McBSP, HW video accelerator, 1.35 1.8/ 0.4mm 2H08
SRAM  shared RAM 2WDT 4 McSP, NEON coprocessor, 3.3 515-pin pBGA
ARM 600 16K 16K 256K 64K 112K  SDRAM, 32 Ch 31, Graphic accelerator, (12mmx12mm)
Cortex-A8 DDR1, 1 HS USB OTG, LCD, TV out, 0.65 mm
SRAM, NOR, 1 HS USB Host (3 port),  Camera I/F, MMU, 423-pin pBGA
NAND, 1 HDQ/1-Wire, 3 MMC/SD/SDIO, (16mmx16mm)
OneNAND 3 UART (1 IrDA+CIS) 196 GPIO (shared)
OMAP3525  C64x+ 430 32K 32K + 48K 64K + 32K 16K~ LPDDR, 64Ch 12GP, 5 McBSP, HW video accelerator, 1.35 1.8/ 0.4 mm 2H08
SRAM  shared RAM 2WDT 4 McSP, NEON coprocessor, 3.3 515 pin pBGA
ARM 600 16K 16K 256K 64K 112K  SDRAM, 32 Ch 31, LCD, TV out, (12mmx12mm)
Cortex-A8 DDR1, 1 HS USB OTG, Camera |/F, MMU, 0.65 mm
SRAM, NOR, 1 HS USB Host (3 port), 3 MMC/SD/SDIO, 423 pin pBGA
NAND, 1 HDQ/1-Wire, 196 GPIO (shared) (16mmx16mm)
OneNAND 3 UART (1 IrDA+CIS)
OMAP3515 LPDDR, 64 Ch 12GP, 5 McBSP, NEON coprocessor, 135 1.8/ 0.4 mm 2H08
2WDT 4 McSPI, Graphic accelerator, 3.3 515-pin pBGA
ARM 600 16K 16K 256K 64K 112K  SDRAM, 32 Ch 31%C, LCD, TV out, (12mmx12mm)
Cortex-A8 DDR1, 1 HS USB OTG, Camera |/F, MMU, 0.65 mm
SRAM, NOR, 1 HS USB Host (3 port), 3 MMC/SD/SDIO, 423-pin pBGA
NAND, 1 HDQ/1-Wire, 196 GPIO (shared) (16mmx16mm)
OneNAND 3 UART (1 IrDA+CIS)
OMAP3503 LPDDR, 64 Ch 12GP, 5 McBSP, NEON coprocessor, 135 1.8/ 0.4 mm 26.13
2WDT 4 McSP, LCD, TV out, 3.3 515-pin pBGA
ARM 600 16K 16K 256K 64K 112K  SDRAM, 32 Ch 31, Camera |/F, MMU, (12mmx12mm)
Cortex-A8 DDR1, 1 HS USB OTG, 3 MMC/SD/SDIO, 0.65 mm
SRAM, NOR, 1 HS USB Host (3 port), 196 GPIO (shared) 423-pin pBGA
NAND, 1 HDQ/1-Wire, (16mmx16mm)
OneNAND 3 UART (1 IrDA+CIS)
" Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the New devices are listed in red.
most current and complete pricing information from Tl prior to placing orders. Tl may verify final pricing prior to accepting any order.
* Product preview. Final number may change.
OMAP Applications Processor Hardware and Software Development Tools
Description Part # $U.s.!
Evaluation Module (EVM)
OMAP35x Evaluation Module TMDXEVM3503 (U.S. part number) 1,499
XDS560™ PCl-Based High-Performance JTAG Emulator TMDSEMU560 3,995
XDS560 Blackhawk USB High-Performance JTAG Emulator TMDSEMU560U (U.S. part number) 2,995
TMDSEMU560U-OE (European part number)
XDS510PP-Plus — Parallel Port Emulator for Windows® TMDSEMUPP (U.S. part number) 1,500
TMDSEMUPP-QE (European part number)
XDS510™ USB-Based Emulator for Windows TMDSEMUUSB 1,995
Code Composer Studio Platinum Edition v3.3 Development Tools Bundled with Annual Software Subscription TMDSCCSALL-1 3,595
Supports C6000™, C5000™, C2000™, DaVinci™ and OMAP™ processor platforms
(6000, C5000, OMAP, DaVinci, C2000 DSP Code Composer Studio Development Tools Annual Software TMDSSUBALL 600
Subscription for Version 3.1 and higher
T Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the New tools are shown in red.

most current and complete pricing information from T prior to placing orders. TI may verify final pricing prior to accepting any order.
2 Includes full-featured Code Composer Studio Development Tools, code-generation tools (C/C++ compiler/assembler/linker), emulator and simulator configurations all limited to 120 days.
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OMAP™ Applications Processors

Power Management Products G

Power Management Products for the OMAP3503 and OMAP3515 Applications Processors

Get samples, data sheets, Evaluation Modules (EVMs) and app reports at: power.ti.com

The TPS62350 is a high frequency syn- The TPS62350 operates at a 3-MHz fixed
chronous step-down DC/DC converter switching frequency, and enters into a 3““&5[}]]0'}'3?&2&::% Buck
optimized for portable applications that power-save-mode operation at light-load §, 218V ALY
use the OMAP3503 and OMAP3515 currents to maintain high efficiency over 10 swi | m‘l’;'“
processors. Intended for low-power opera- the entire load current range. The device’s ;
tion, the TPS62350 supports up to 800- serial interface is compatible with fast/ PCEDE
mA load current and allows the use of standard and high-speed mode 12C speci- it o
tiny, low-cost inductors and capacitors. fication, allowing transfers at up to SmartReflex™ :

3.4 Mbps. TR A

®i3 Texas INSTRUMENTS

Example OMAP3503/0MAP3515 Processor Power Supply Design

VDDS_WKUP_BG
TPS77218 VDS MEM
VBAT 150 mA LDO 18V {\/DDS,_ ,
EN PG | — 1.8V_PG VDDS_SRAM
TPS62350
800 mA [2C 0.9V-1.35 V{VDD_MPU_IVA
18V_PG N DoPC

TPS62350
800 mA I2C 0.9 V-1.15V {VDD_CORE
$3808G01 Ev
TP
VDD Prog SVS OMAP3503
VCC_CORE — Sense OMAP3515
18V_PG —| MR /RST
TPS79718 18V VDD_DPLL_DLL
50 mA LDO : VDDS_DPLL_PER
1.8V_PG —— EN PG SVS_nrespwron

sys_32k
1.8V_PG sys_xtalin

32 kHz, 26 MHz, Clock Inputs

For additional power supply designs for Tl processors, please visit www.ti.com/processorpower.

Note: The TI power devices recommended here are based on standard operating conditions. System designers should use device power estimation tools in conjunction with overall application level
power requirements to ensure an adequate power supply design is used.
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MSP430 Microcontrollers

Silicon

MSP430 Microcontrollers

Ultra-Low-Power, Easy-to-Use, 16-Bit RISC Microcontrollers

Get samples, data sheets, tools and app reports at: www.ti.com/msp430

Key Applications

e Utility metering

e Portable medical and
instrumentation

e | ow-power wireless applications

e |ntelligent sensing

e Consumer electronics

e Security systems

Key Features

e 16-bit RISC CPU enables new
applications at a fraction of the
code size

e Ultra-low-power architecture and
flexible clock system extends battery
life:
e 0.1-uA RAM retention
e (.8-pA real-time clock mode
e 250-pA/MIPS active

¢ Integrated intelligent peripherals
including a wide range of high-
performance analog and digital
peripherals offload the CPU

e Easy to get started: Complete
development tools starting at only
U.S. $20 with integrated development
environments available free of
charge

4 2xx-Catalog
*16 MIPS Bxx
*1-120 KB
© < 0.9 pA standby * Next generation

 General-purpose

 Based on F1x with 2x \
performance and lower °

power 4xx-LDC

* 8/16 MIPS

*4-120 KB

 LCD driver/display

¢ General-purpose
and medical,
e-metering add-on
peripherals

Performance

Fa71x7
 CG461x
(‘

Fxd43x
FG461x

K

§ (ﬁ . FaTxe
(m(nzxn

F =Flash
C = Custom ROM

»

Integration

MSP430 roadmap

MSP430 von-Neumann architecture — all program, data memory and peripherals share a common
bus structure. Consistent CPU instructions and addressing modes are used.

Texas Instruments  2Q 2008

Digital Signal Processing Selection Guide



16-Bit RISC CPU

e | arge register file eliminates accumula-
tor bottleneck

e Optimized for C and assembler
programming

e Compact core design reduces power
and cost

e Up to 16 MIPS of performance available

The MSP430 MCU’s orthogonal architec-
ture provides the flexibility of 16 fully
addressable, single-cycle 16-bit CPU
registers and the power of a RISC. The

MSP430 Microcontrollers
Ultra-Low-Power, 16-Bit RISC

modern design of the CPU offers versatility
using only 27 easy-to-understand instruc-
tions and seven consistent-addressing
modes. This results in a 16-bit low-power
CPU that has more effective processing, is
smaller-sized and more code-efficient
than other 8-/16-bit microcontrollers.
Develop new ultra-low-power, high-
performance applications at a fraction of
the code size.

15 0
RO/PC_ Program Counter .

R1/SP Stack Pointer

RJSR  Status .
R3/CG_ Constant Generator .

R4 General Purpose

[ ) [}
° °
R15 ’ General Purpose ’

The MSP430 CPU core with sixteen 16-bit
registers, 27 single-cycle instructions and
seven addressing modes results in higher
processing efficiency and code density.

Ultra-Low-Power Performance

The MSP430 is designed specifically for
ultra-low-power applications. A flexible
clocking system, multiple operating modes
and zero-power always-on brown-out
reset (BOR) are implemented to reduce
power consumption and dramatically
extend battery life. The MSP430 BOR
function is always active, even in all low-
power modes to ensure the most reliable
performance possible. The MSP430 CPU
architecture with 16 registers and 16-hit

data and address buses minimizes power
consuming fetches to memory and a fast
vectored-interrupt structure reduces the
need for wasteful CPU software flag
polling. Intelligent hardware peripheral
features were also designed to allow tasks
to be completed more efficiently and inde-
pendent of the CPU. Many MSP430 cus-
tomers have developed battery-based
products that will last for over 10 years
from the original battery!

Ultra-Low-Power Checklist:
e Multiple operating modes
o 0.1-pA power down
o 0.8-pA standby
o 250-pA/ MIPS@ 3V
e |nstant-on stable high-speed clock
e 1.8-V to 3.6-V operation
e Zero-power BOR
e <50-nA pin leakage
e CPU that minimizes CPU cycles per task
e |ow-power peripheral options

Flexible Clock System

e Low-frequency auxiliary clock for ultra-
low-power stand-by mode

e High-speed master clock for high-
performance processing

e Stability over time and temperature

The MSP430 MCU clock system is
designed specifically for battery-powered
applications. Multiple oscillators are uti-
lized to support event-driven burst activity.
A low-frequency Auxiliary Clock (ACLK) is
driven directly from a common 32-kHz
watch crystal or the internal very-low-
power oscillator (VLO) — with no additional
external components.The ACLK can be
used for a background real-time clock self
wake-up function. An integrated high-
speed digitally controlled oscillator (DCO)
can source the master clock (MCLK) used
by the CPU and sub-main clock (SMCLK)

used by the high-speed peripherals. By
design, the DCO is active and stable in

1 ps (F2xx) or 6 ps (x1xx, x4xx). MSP430
device-based solutions efficiently use

Very-Low-Power

32.768 Hz

1
1
1
. Oscillator (VLO)
1
1

16-hit RISC CPU high performance in very
short burst intervals. This results in very-
high performance and ultra-low power
consumption.

ACLK 32 kHz

| -

Control

Digitally
Controlled

Low-Power Peripherals

MCLK 100 kHz - 16 MHz

R |

Oscillator

Multiple oscillator clock system.

CPU and Peripherals
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MSP430 Microcontrollers

e Silicon
Device Configuration

* 1-KB to 120-KB ISP Flash Frontam

e RAM up to 10 KB (F) Flash (KB) Watchdog
e 14- to 100-pin options

MSP430F2001 1 128 10 2 — v
Ultra-Low Power MSP430F2011 2 128 10 2 - v
o Zero-power Brown Out Reset (BOR) MSP430F2002 1 198 10 ) _ v
e 1-ps clock startup MSP430F2012 2 128 10 2 — v
e <50-nA pin leakage MSP430F2003 1 128 10 2 — v
-
* 10-/12-bit SAR ADC MSP430F2111 2 128 16 3 - v
* 16-bit Sigma Delta ADC MSP430F2121 4 256 16 3 — v
* 12-bit DAC MSP430F2131 8 256 16 3 — v
e Comparator MSP430F2232 8 512 3 3 3 v
e | CD driver MSP430F2252 16 512 ) 3 3 v
e Supply voltage supervisor (SVS) MSP430F2272 32 1024 32 3 3 v
e Op-amps MSP430F2234 8 512 ) 3 3 v
e 16-bit and 8-bit timers MSP430F2254 16 512 32 3 3 v
« Watchdog timer MSP430F2274 32 1024 ) 3 3 v
o UART/LIN MSP430F2330 8 1024 ) 3 3 v
. C MSP430F2350 16 2048 ) 3 3 v
A MSP430F2370 32 2048 R 3 3 v
MSP430F233 8 1024 48 3 3 v
* IDA MSP430F235 16 2048 48 3 3 v
* Hardware multiplier MSPA30F247 » 409 48 3 7 v
* DMA controller NSP430F248 48 4096 48 3 7 v
* Temperature sensor MSP430F249 60 2048 18 3 7 v
; MSP430F2410 56 4096 18 3 7 v
MSP430 Flash Emulation MSPA30F2471 3 409 48 3 7 v
Tools MSP430F2481 48 409 18 3 7 v
o JTAG-based real-time in-system MSP430F2491 60 2048 48 3 7 v
debugging and programming MSP430F2416 92 4096 48/64 3 7 v
e CD-ROM includes IDE, assembler, MSP430F2417 92 8192 48/64 3 7 v
linker, simulator and 8-KB C MSP430F2418 116 8192 48/64 3 7 v
compiler MSP430F2419 120 4096 48/64 3 7 v
, MSP430F2616 92 4096 48/64 3 7 v
The Flash Emulation Tool (FET) sup- MSPA30F2617 9 8192 48/64 3 7 v
pOfTS COmp'ete in-system development MSP430F2618 116 8192 48/64 B 7 v
and is available for all MSP430 Flash MSP430F2619 120 4096 48/64 3 7 v
devices. Programming, assembler/C MSP430F2112 2 256 22 3 — v
source-level debug, single stepping, MSP430F2122 4 512 22 3 — v
multiple hardware breakpoints, full- MSP430F2132 8 512 22 3 — v
speed operation and peripheral access 1See www.ti.com/msp430 for pricing and additional information

] . 2 USCI channel 1 rts UART/LIN, IrDA PI; USCI channel 2 P Pl
are all fuIIy suppor‘[ed in systems using USCI channel 1 supports UART/LIN, IrDA and SPI; USCI channel 2 supports FC and S|

JTAG.

The €Z430-F2013 USB development
tool is available for only U.S. $20 and
includes all the software and hardware
you need to start your MSP430 design.
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Ch A:
usl UART/LIN/

I*C/SPI IrDA/SPI

A U U U U U N U N U U UL U U U U WY
I

RSN SSSSSNSSNSNSNSNSNSNSNLSKEKEKSKEKCSKEKSKEKSKKSKKSKEKSKKKKSKKKSKKSKSKKKKK<K<KKKXKX

—‘—‘—‘MMMMMMMNMNMNNNN—A—A—A—A—A—A—A—A—A—A—A|

SUSI supports FC or SPI.

Ch B:
2C/SPI

—‘—‘—‘NNNNNNNNNNNNNNN—‘—‘—A—A—A—A—A—A—A—A—A|

SRS < | |

RN KSKKKKKSKKKKKKKKKXN

RCURRKKKCKKNKKNKSKNKSNKSNSNSSKKKKKKKKKX

Temp
Sensor

R RS K < |

R RS < |

LU U U U N U N U U O |

MSP430 Microcontrollers

ADC
Ch/Res

slope
slope
8ch, ADC10
8ch, ADC10
4ch, SD16
4ch, SD16
slope
slope
slope
slope
12ch, ADC10
12ch, ADC10
12ch, ADC10
12ch, ADC10
12ch, ADC10
12ch, ADC10
slope
slope
slope
8ch, ADC12
8ch, ADC12
8ch, ADC12
8ch, ADC12
8ch, ADC12
8ch, ADC12
slope
slope
slope
8ch, ADC12
8ch, ADC12
8ch, ADC12
8ch, ADC12
8ch, ADC12
8ch, ADC12
8ch, ADC12
8ch, ADC12
8ch, ADC10
8ch, ADC10
8ch, ADC10

Additional
Features

(2) DAC12
(2) DAC12
(2) DAC12
(2) DAC12

Silicon

Package(s)

14 PW, N, 16 RSA
14 PW, N, 16 RSA
14 PW, N, 16 RSA
14 PW, N, 16 RSA
14 PW, N, 16 RSA
14 PW, N, 16 RSA
20 DGV, DW, PW, 24 RGE
20 DGV, DW, PW, 24 RGE
20 DGV, DW, PW, 24 RGE
20 DGV, DW, PW, 24 RGE
38 DA, 40 RHA
38 DA, 40 RHA
38 DA, 40 RHA
38 DA, 40 RHA
38 DA, 40 RHA
38 DA, 40 RHA
40 RHA
40 RHA
40 RHA
64 PM, 64 RGC
64 PM, 64 RGC
64 PM, 64 RGC
64 PM, 64 RGC
64 PM, 64 RGC
64 PM, 64 RGC
64 PM, 64 RGC
64 PM, 64 RGC
64 PM, 64 RGC
64 PM, 80 PN
64 PM, 80 PN
64 PM, 80 PN
64 PM, 80 PN
64 PM, 80 PN
64 PM, 80 PN
64 PM, 80 PN
64 PM, 80 PN
28 PW, 32 RHB
28 PW, 32 RHB
28 PW, 32 RHB

New products are listed in bold red.
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MSP430 Microcontrollers

e Silicon
Flash/ROM-Based x1xx MCU Platform (V¢ 1.8-3.6 V), Up to 8 MIPS*

USART
(C) ROM Program 16-Bit Timers (UART/ Additional
(F) Flash o [ A | B |watchdog SPI) Ch/Res Features Package(s)
MSP430F1101A 1 128 14 3 - v - — — - - v — slope — 20 DGV, DW, PW, 24 RGE
MSP430C1101 1 128 14 3 — 4 - - — - — 4 — slope — 20 DW, PW, 24 RGE
MSP430F1111A 2 128 14 3 - v - — — - - v — slope — 20 DGV, DW, PW, 24 RGE
MSP430C1111 2 128 14 3 — 4 - - — - — 4 — slope — 20 DW, PW, 24 RGE
MSP430F1121A 4 %6 14 3 — v - — — - - v — slope — 20 DGV, DW, PW, 24 RGE
MSP430C1121 4 256 14 3 — 4 - - — - — 4 — slope — 20 DW, PW, 24 RGE
MSP430F1122 4 %6 14 3 — v v — — - - = % 5¢h, ADC10 — 20 DW, PW, 32 RHB
MSP430F1132 8 256 14 3 — 4 Vv — — - — — v 5¢ch, ADC10 — 20 DW, PW, 32 RHB
MSP430F122 4 %6 2 3 — v - — 1 - - v — slope — 28 DW, PW, 32 RHB
MSP430F123 8 256 2 3 — 4 - - 1 - — 4 — slope — 28 DW, PW, 32 RHB
MSP430F1222 4 %6 2 3 — v v — 1 - - = % 8ch, ADC10 — 28 DW, PW, 32 RHB
MSP430F1232 8 256 2 3 — 4 Vv — 1 - — — v 8ch, ADC10 — 28 DW, PW, 32 RHB
MSP430F133 8 256 448 3 5 4 - - 1 - — 4 v 8ch, ADC12 — 64 PM, PAG, RTD
MSP430F135 16 512 48 3 3 4 - - 1 - — 4 v 8ch, ADC12 — 64 PM, PAG, RTD
MSP430C1331 8 256 48 3 5 4 - - 1 - — 4 — slope — 64 PM, RTD
MSP430C1351 16 512 48 3 3 4 - - 1 - — 4 — slope — 64 PM, RTD
MSP430F147 2 1024 48 3 7 v - — 2 - v Vv v 8ch, ADC12 — 64 PM, PAG, RTD
MSP430F148 48 2048 48 3 7 4 - - 2 — Vv v v 8ch, ADC12 — 64 PM, PAG, RTD
MSP430F149 60 2048 48 3 7 v - — 2 - v Vv % 8ch, ADC12 — 64 PM, PAG, RTD
MSP430F1471 32 1024 48 3 7 4 - - 2 — Vv v — slope — 64 PM, RTD
MSP430F1481 48 2048 48 3 7 v - — 2 - v Vv — slope — 64 PM, RTD
MSP430F1491 60 2048 48 3 7 4 - - 2 — Vv v — slope — 64 PM, RTD
MSP430F155 16 52 48 3 3 v v v it v — v v 8ch, ADC12 (2) DAC12 64 PM, RTD
MSP430F156 24 1024 48 3 3 4 4 v lwithle v — 4 v 8ch, ADC12 (2) DAC12 64 PM, RTD
MSP430F157 2 1024 48 3 3 v v v it v — v v 8ch, ADC12 (2) DAC12 64 PM, RTD
MSP430F167 32 1024 48 3 7 4 4 v 2wt v v v v 8ch, ADC12 (2) DAC12 64 PM, RTD
MSP430F168 48 2048 48 3 7 v v v it v v v v 8ch, ADC12 (2) DAC12 64 PM, RTD
MSP430F169 60 2048 48 3 7 4 4 v 2wt v v v v 8ch, ADC12 (2) DAC12 64 PM, RTD
MSP430F1610 2 5120 48 3 7 v v v it v v v v 8ch, ADC12 (2) DAC12 64 PM, RTD
MSP430F1611 48 10240 48 3 7 4 v v 2wt v v v v 8ch, ADC12 (2) DAC12 64 PM, RTD
MSP430F1612 5 5120 48 3 7 v v v it v v v v 8ch, ADC12 (2) DAC12 64 PM, RTD

*See www.ti.com/msp430 for pricing and additional information.
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MSP430 Microcontrollers
Silicon &

Flash/ROM-Based x4xx MCU Platform (V¢ 1.8-3.6V), Up to 8 MIPS (unless noted')*
16-Bit

Timers ChA:
(B0 Program| SRAM Watchdog and UART/LIN/ | Ch B: Additional
Basic Timer | BOR | SVS IrDA/SPI | 12C/SP!I | Segments Jul Features

MSP430F412 4 256 48 3 — v vV Vv = = = 96 = | = v = slope = 64 PM, RTD
MSP430C412 4 25%6 48 3 — v Vv Vv — — — 9 = | = v = slope — 64 PM, RTD
MSP430F413 8 25% 48 3 — v v Vv = = = 96 = | = v = slope = 64 PM, RTD
MSP430C413 8 256 48 3 — v vV Vv — — — 9 M v — slope = 64 PM, RTD
MSP430F415 16 512 48 35 — v Vv Vv = = = 96 = | = v = slope = 64 PM, RTD
MSP430F417 32 1024 48 35 — v v Vv — — — 9 = | = v — slope = 64 PM, RTD
MSP430F423 8 2% 14 3 — v vV Vv 1 = = 128 — v = v (3)SD16 = 64 PM
MSP430F425 16 52 14 3 — v Vv Vv 1 — — 128 e 4 — v (3) SD16 — 64 PM
MSP430F427 2 1024 14 3 — v v Vv 1 = = 128 4 = v (3) SD16 = 64 PM
MSP430FW423 8 256 48 35 — v v Vv — — — 9 M v — slope Flow-meter 64 PM
MSP430FW425 16 512 48 35 — v Vv Vv = = = 96 = | = v = slope Flow-meter 64 PM
MSP430FW427 32 1024 48 35 — v v Vv — — — 9 = | = v — slope Flow-meter 64 PM
MSP430FE423A 8 2% 14 3 — v Vv v 1 = = 128 - Vv = v (3)SD16 E-meter 64 PM
MSP430FE425A 16 512 14 3 — v Vv Vv 1 — — 128 e 4 — v (3) SD16 E-meter 64 PM
MSP430FE427A 32 1024 14 3 — v vV Vv 1 = = 128 4 = v (3) SD16 E-meter 64 PM
MSP430F4250 16 256|132 13— v v — — — — 56 = | = - v 5ch, SD16 DAC12 48 DL, RGZ
MSP430F4260 24 2% 32 3 — v v — = = = 56 = | = = v 5 ch, SD16 DAC12 48 DL, RGZ
MSP430F4270 32 2% 32 3 — v v — — — — 56 = | = — v 5ch, SD16 DAC12 48 DL, RGZ
MSP430FG4250 16 2% 32 3 — v v — = = = 56 = | = = v 5ch, SD16 DAGC12, (2) OPAMP 48 DL, RGZ
MSP430FG4260 24 2% 32 3 — v v — — — — 56 = | = — v 5ch, SD16 DAC12, (2) OPAMP 48 DL, RGZ
MSP430FG4270 32 2% 32 3 — v v — = = = 56 = | = = v 5ch, SD16 DAC12, (2) OPAMP 48 DL, RGZ
MSP430F435 16 512 48 3 3 v vV Vv 1 — — 128/160 — — v v 8 ch,ADC12 — 80 PN, 100 PZ
MSP430F436 24 1024 48 3 3 v vV Vv 1 = = 128160 — — v v 8 ch, ADC12 = 80 PN, 100 PZ
MSP430F437 32 1024 48 3 3 v v Vv 1 — — 128/160 — — v v 8 ch, ADC12 = 80 PN, 100 PZ
MSP430F4351 16 512 48 3 3 v v Vv 1 = = 128/160 — — v v slope = 80 PN, 100 PZ
MSP430F4361 24 1024 48 3 3 v Vv Vv 1 — — 128160 — — v v slope — 80 PN, 100 PZ
MSP430F4371 32 1024 48 3 3 v vV Vv 1 = = 128160 — — v v slope = 80 PN, 100 PZ
MSP430FG437 32 1024 48 3 3 v Vv Vv 1 = = 128 v — v v 12 ch, ADC12 (2) DAC12, 80PN

(3) OPAMP
MSP430FG438 48 2048 48 3 3 v v Vv 1 = = 128 v — v v 12 ch, ADC12 (2) DAC12, 80 PN

(3) OPAMP
MSP430FG439 60 2048 48 3 3 v Vv Vv 1 = = 128 v — v v 12 ch, ADC12 (2) DAC12, 80 PN

(3) OPAMP
MSP430F447 32 1024 48 3 7 v Vv v 2 = = 160 - Vv v v 8 ch,ADC12 = 100 PZ
MSP430F448 48 2048 48 3 7 v Vv Vv 2 — — 160 e 4 v v 8 ch, ADC12 = 100 PZ
MSP430F449 60 2048 48 3 7 v vV Vv 2 = = 160 4 v v 8 ch, ADC12 = 100 PZ
MSP430FG4616 92 409 80 3 7 v v Vv 1 1 1 160 v Vv v v 12 ch, ADC12 (2) DAC12, 100 PZ,

(3) OPAMP 113 ZQW
MSP430FG4617 92 8192 80 3 7 v v Vv 1 1 1 160 v Vv v v 12 ch, ADC12 (2) DAC12, 100 PZ,

(3) OPAMP 113 ZQW
MSP430FG4618 116 8192 80 3 7 v Vv Vv 1 1 1 160 vV Vv v v 12 ch, ADC12 (2) DAC12, 100 PZ,

(3) OPAMP 113 ZQW
MSP430FG4619 120 4096 80 3 7 v vV Vv 1 1 1 160 v Vv v v 12 ch, ADC12 (2) DAC12, 100 PZ,

(3) OPAMP 113 ZQW
MSP430CG4616 92  40% 80 3 7 v v Vv 1 1 1 160 v Vv v v 12 ch, ADC12 (2) DAC12, 100 PZ

(3) OPAMP
MSP430CG4617 92 8192 80 3 7 v vV Vv 1 1 1 160 v Vv v v 12 ch, ADC12 (2) DAC12, 100 PZ

(3) OPAMP
MSP430CG4618 116 8192 80 3 7 v v Vv 1 1 1 160 v Vv v v 12 ch, ADC12 (2) DAC12, 100 PZ

(3) OPAMP
MSP430CG4619 120 40% 80 3 7 v v Vv 1 1 1 160 v Vv v v 12 ch, ADC12 (2) DAC12, 100 PZ

(3) OPAMP
MSP430F4783' 48 2480 72 3 3 WDT+ vV Vv — 2 2 160 — xR v v (3) SD16 — 100 PZ
MSP430F4793' 60 2560 72 3 3 WDT+ v Vv = 2 2 160 — xR v v (3) SD16 = 100 PZ
MSP430F47841 48 2048 72 3 3 WDT+ Vv v - 2 2 160 — 2x32 v v (4) SD16 = 100 PZ
MSP430F4794' 60 2560 72 3 3 WDT+ vV Vv = 2 2 160 — 2x2 v v (4) SD16 = 100 PZ

"Up to 16 MIPS. New products are listed in bold red.

“See www. ti.com/msp430 for pricing and additional information.
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MSP430 Microcontrollers

Silicon

Intelligent Peripherals

With purely software-driven functions, the
CPU is 100% active and consuming
power. Effectively utilizing peripherals
allows the CPU to be turned off to save
power or work on other activities to

achieve the highest performance. MSP430
device peripherals are designed to require
the least amount of software service.
Additional hardware features allow CPU
resources to focus more on differentiated

application-specific features and less on
basic data handling. Lower-cost systems
can be implemented using less software
and lower power.

Peripheral Overview

ADC10/ADC12—The ADC10/12 module sup-
ports fast, >200ksps, 10- or 12-hit analog-to-
digital conversions. The module features a 10-
or 12-bit SAR core with 5, 8 or 12 input chan-
nels, sample select control, 1.5/2.5V reference
generator and internal temperature sensor.
ADC10 features a data transfer controller (DTC)
and ADC12 features a 16-word conversion-
and-control buffer. These added features allow
samples to be converted and stored without
CPU intervention.

BOR—The brown-out reset (BOR) circuit
detects low supply voltages and reset circuit
resets the device by triggering a POR signal
when power is applied or removed. MSP430’s
zero-power BOR circuit is continuously turned
on, including in all low-power modes.

Comparator_A/Comparator_A+—The
Comparator_A/A+ module supports precision
slope analog-to-digital conversions, supply
voltage supervision and monitoring of external
analog signals for accurate voltage and resistor
value measurement. The module features a
selectable reference voltage generator and
input multiplexer. (Comp A+)

DAC12—The DAC12 module is a 12-hbit, volt-
age output DAC featuring internal or external
reference selection, programmable settling
time for optimal power consumption and can
be configured in 8- or 12-bit mode. When mul-
tiple DAC12 modules are present, they may be
grouped together for synchronous update
operation.

DMA—The direct memory access (DMA)
controller transfers data from one address to
another, without CPU intervention, across the
entire address range. The DMA increases the
throughput of peripheral modules and reduces
system power consumption. The module
features up to three independent transfer
channels.

ESP430 (integrated in FE42x devices)—The
ESP430CE1 module incorporates the SD16,
hardware multiplier and ESP430 embedded
processor engine for single-phase energy
metering applications. The module performs
metering calculations independent of the CPU.

FLASH—The MSP430 Flash memory is bit-,
byte- and word-addressable and programmable.
The main memory segment size is 512 Bytes.
Each MSP430 also has up to 256 Bytes of
Flash Information Memory for EEPROM emula-
tion. Flash can be read, erased and written
(100,000 cycles) through the JTAG debugging
interface, the Bootstrap Loader and in-system.

I/0—MSP430 devices have up to ten digital
1/0 ports implemented, P1-P10. Each port has
eight I/0 pins. Every I/0 pin is configurable for
input or output direction, and can be individually
read or written to. Ports P1 and P2 have inter-
rupt capability. MSP430F2xx devices feature
built-in individually configurable pull-up or pull-
down resistors.

LCD/LCD_A—The LCD/LCD_A controller
directly drives LCD displays with automatic sig-
nal generation for up to 160 segments. The
MSP430 LCD controller can support static,
2-mux, 3-mux and 4-mux LCDs. The LCD_A
module includes an integrated charge pump
for contrast control.

MPY—The hardware multiplier module supports
8-/16-hit x 8-/16-bit signed and unsigned
multiply with optional “multiply and accumu-
late” functionality. It is a peripheral which does
not interfere with CPU activities and can be
accessed by the DMA. The MPY on new F47xx
devices features up to 32-x32-hit operation.

0A—The MSP430 integrated operational
amplifiers feature single-supply, low-current
operation with rail-to-rail outputs and program-
mable settling times. Internal, programmable
feedback resistors and connections between
multiple op amps allow for a variety of software-
selectable configuration options including: unity
gain mode, comparator mode, inverting PGA,
non-inverting PGA, differential and instrumen-
tation amplifier.

SCAN IF—The Scan IF module is a program-
mable state machine with analog front end
used to automatically measure linear or rota-
tional motion with the lowest possible power
consumption. The module features support for
different types of LC and resistive sensors and
for quadrature encoding.

SD16/SD16_A—The SD16/SD16_A module
features up to three 16-bit sigma-delta A/D
converters with an internal 1.2-V reference.
Each has up to eight fully differential multi-
plexed inputs including a built-in temperature
sensor. The converters are second-order over-
sampling sigma-delta modulators with selec-
table oversampling ratios of up to 1024
(SD16_A) or 256 (SD16).

SVS—The supply voltage supervisor (SVS) is a
configurable module used to monitor the AVCC
supply voltage or an external voltage. The SVS
can be configured to set a flag or generate a

POR reset when the supply voltage or external
voltage drops below a user-selected threshold.

Timer A/Timer B—Timer_A and Timer_B are
asynchronous 16-bit timer/counters with up to
seven capture/compare registers and four
operating modes. The timers support multiple
capture/compares, PWM outputs and interval
timing and also have extensive interrupt
capabilities.

USART—The universal synchro-
nous/asynchronous receive/transmit (USART)
peripheral interface supports asynchronous
RS-232 and synchronous SPI communication
with one hardware module. The MSP430F15x
and MSP430F16x USART module also sup-
ports I2C. The module supports programmable
baud rate and independent interrupt capability
for receive and transmit.

USCl—The universal serial communication
interface (USCI) module features two independ-
ent channels which can be used simultaneous-
ly. The asynchronous channel (USCI_A) sup-
ports UART mode, SPI mode, pulse shaping for
IrDA and automatic baud rate detection for LIN
communications. The synchronous channel
(USCI_B) supports 12C and SPI modes.

USI—The universal serial interface (USI) mod-
ule is a synchronous serial communication
interface with a data length of up to 16 bits
and can support SPI and 12C communication
with minimal software.
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Starter Kits

Part Number PCPort | Contents Include Pin Count Devices Supported Price
€Z430-F2013 USB USB stick interface and target board MSP430F20xx 20
€Z430-RF2500 USB USB stick interface and two 2.4-GHz wireless target boards MSP430F20xx 49
MSP430F22xx
€C2500
MSP-FET430U14 USB Interface and 14-pin target board w/ socket 14-pin PW (TSSOP) 149
MSP-FET430U28 USB Interface and 28-pin target board w/ socket 20-/28-pin DW (SOIC) 149
MSP-FET430U23x0 USB Interface and MSP430F23x0 40-pin target board w/ socket 40-pin MSP430F23x0 RHA (QFN) 149
MSP-FET430U38 USB Interface and 38-pin target board w/ socket 38-pin DA (TSSOP) 149
MSP-FET430U48 USB Interface and 48-pin target board w/ socket 48-pin DL (SSOP) 149
MSP-FET430U64 USB Interface and 64-pin target board w/ socket 64-pin PM (QFP) 149
MSP-FET430U80 USB Interface and 80-pin target board w/ socket 80-pin PN (QFP) 149
MSP-FET430U100 USB Interface and 100-pin target board w/ socket 100-pin PZ (QFP) 149
MSP430 Experimenter Boards
Part Number Contents Include Devices Supported Price
MSP-EXP430FG4618 Board only - No programming interface MSP430FG4618, MSP430F2013, Chipcon wireless modules 9
Software Development Tools
Part Number Contents Include Devices Supported Price
IAR-KICKSTART Free 4-KB IDE - IAR Embedded Workbench Kickstart Al Free
MSP-CCE430 Free 8-KB IDE - Code Composer Essentials Al Free
MSP-CCE430PRO Full-version IDE — Code Composer Essentials Professional Al 499
Debugging and Programming Interfaces
Part Number PCPort | Contents Include Devices Supported Price
MSP-FET430UIF USB Interface only Al 9
MSP-FET430PIF Parallel Interface only Al 49
MSP-GANG430 Serial Production programmer All (8 devices at a time) 199

T Suggested resale price in U.S. dollars.
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Software and Development Tools

eXpressDSP™ Software and Development Tools

eXpressDSP Software and Development Tools
Complete, Real-Time Software and Development Tools for Tl Processors

TI’s real-time eXpressDSP Software and Development Tools portfolio includes tightly knit ingredients that will empower developers to tap
the full potential of TI's TMS320™ DSPs, DaVinci™ and OMAP™ processors. Each element is designed to simplify programming and
move development from a custom-crafted approach to a new paradigm of interoperable software from multiple vendors supported by a
worldwide infrastructure. There has been an explosive growth in real-time applications demanding the real-time processing power of Tl
digital signal processing. eXpressDSP tools enable innovators and inventors to speed new products to market and turn ideas into reality.
For more information, visit www.ti.com/expressdsp.

Standardization and Software Tools and Standards to Simplify TMS320C2000™ digital signal con-

Reuse Move Development to a Application Development, trollers, OMAP applications processors

New Level Reduce System Cost, Enhance and DaVinci digital media processors

e Standards enabled for modular, Product Robustness and e Advanced data visualization and real-
reusable multi-function applications Innovation and Accelerate Time time analysis

e Developers of all experience levels to Market e Powerful code-generation tools

e |ntegrate your own software e Powerful, integrated development envi-

What are eXpressDSP Software

e (Catalog of interoperable software ronment (IDE) (Code Composer and Development Tools?

e Focus on adding value/differentiation Studio™ IDE) TI's real-time eXpressDSP Software and

e Designed to cut development time by e Scalable real-time kernel (DSP/BIOS™ Development Tools provide a complete
up to 50 percent and increase the kernel) and open digital signal processing soft-
modularity e eXpressDSP-compliant algorithms

ware environment to simplify and stream-
line the product development process. It
provides access to a large number of
reusable software components, host tool-
ing and target-side content to reduce
development time.

(written to the eXpressDSP Algorithm
Interface Standard)

e Reusable modular software and support
from TI's DSP Developer Network

e Available on TMS320C6000™ and
TMS320C5000™ DSPs,

SoC (ARM® + DSP)

eXpressDSP™
Development Tools

Code Composer
Studio™ IDE

. eXpressDSP . eXpressDSP

eXpressDSP

Digital Media Softwa
« Video Codecs
< Imaging Codecs

Operating Systems DSP/BIOS™ Kernel; NDK*
= Speech / Voice Cod

Hardware Drivers (StlZ[ Device Drivers
[1K
* Audio Codecs
= Other Algorithms
Host Computer Target Board See pages 56 and 57
Operating Systems Development Kits and Boards
= DSP/BIOS Kernel Starter Kits

— DSP/BIOS Link Development Boards / EVMs
* Network Developer’s Development Platforms

Kit (NDK) Daughter Cards
* MontaVista Linux
 VirtualLogix Linux
* Windows® CE

See page 54 *NDK only applicable to DSP-centric design

eXpressDSP Data
Visualization

See page 53

See pages 58 and 59

eXpressDSP
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Software and Development Tools

eXpressDSP™ Development Tools

Code Composer Studio™ IDE and Tl Developer Network Development Tools

Integrated Development Environment and Debuggers

Get more information about Code Composer Studio IDE and Tl Developer Network development tools at: www.ti.com/ccstudio

Code Composer Studio
Development Tools Simplify
DSP Development

Code Composer Studio (CCStudio) soft-
ware is a fully integrated development
environment (IDE) supporting Texas
Instruments industry-leading DaVinci™,
TMS320C6000™, TMS320C5000™,
TMS320C2000™ and OMAP™
processor platforms.

IDE

e Integrated IDE and debugger

e CodeWright Editor

e Project manager

Debugger

e Co-debug of ARM®/DSP processors
e Data visualization

e (Cache visibility

e Robust host-to-target connection
Real-Time Debug

e Non-intrusive memory access

e Handle interrupts while halted

Advanced Event Triggering
e Watchpoints

e Event sequences

e Non-intrusive counters

Simulation

e Cycle accurate simulation
e Rewind back-stepping

e Code coverage

Code-Generation Tools
e Industry-leading performance
e Program-level optimization
Profiling

e Profile functions and loops
e Measure cache activity

e Profile pipeline stalls

Host Operating System
Support

e Windows®

e Linux (compilers only)

Integrated Development Environment
The Code Composer Studio (CCStudio) IDE
provides a single-user interface taking you
through each step of the application
development flow. Familiar tools and inter-
faces allow users to get started faster
than ever before and add functionality to
their application thanks to sophisticated
productivity tools. The integrated
CodeWright Editor greatly improves the
code creation experience. Easily manage
large multi-user, multi-site projects with
the built-in project manager.

Debugger

CCStudio IDE’s integrated debugger has
DSP-specific capabilities and advanced
breakpoints to simplify development.
Conditional or hardware breakpoints are
based on full C expressions, local vari-
ables or CPU register symbols. A General
Extension Language (GEL) script file can
be executed when a particular breakpoint
hits.

Developers can debug code quickly by
selectively stepping into, over or out of C
function or assembly subroutines.

CodeWright Editor

The memory window allows you to inspect
each level of memory so that you can
debug complex cache coherency issues.

Code Composer Studio IDE supports the
development of complex systems with
multiple boards or multiple processors on
a single target board. Global breakpoints
are also available for multiprocessor sys-
tems. CCStudio’s Parallel Debug Manager
(PDM) provides synchronized control over
multiple processors configured in single-
or multiple-scan chains. It can be used to
launch individual parent windows to con-
trol each processor. The PDM can be used
to broadcast commands to different
groups of CPUs in the JTAG scan path. A
global breakpoint command on one
processor can halt other processors when
this breakpoint is encountered.

The PDM lets developers open up sepa-
rate debug windows for any CPU on any
board in the system.

CCStudio IDE also supports popular exter-
nal scripting languages such as Perl and
VBA to help developers automate applica-
tion testing and validation.

DSP/BIOS Configuration Window

Ol p o [ JARRRE felenCT e

Watch
Window

_ e — Memory
Project | : Window
Manager =
Toolbarsjé
g
Disassembly -
Window
Visualization

T —

Output Window

1
Data Visualization GEL

Code Composer Studio Development Tools include the features you need to edit, build, debug and

visualize your applications.
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Software and Development Tools

eXpressDSP™ Development Tools

Real-Time Debug

Tl devices include advanced emulation
features which provide simple, inexpensive
and speed-independent access to the CPU
for debugging. Access to registers and
memory can be non-intrusive and real-
time mode provides for the debugging of
code that interacts with interrupts that
must not be disabled. Real-time mode
allows you to suspend background code at
break events while continuing to execute
time-critical interrupt service routines.

Advanced Event Triggering

Advanced Event Triggering (AET) allows a
user to halt the CPU or trigger other
events based on complex events or
sequences such as invalid data or pro-
gram memory accesses and invalid pro-
gram accesses. It can non-intrusively
measure performance and count system
events (for example, cache events).

Code-Generation Tools

In the past, developing high-performance
DSP code has required optimizing assem-
bly code by hand and an intimate knowl-
edge of the particular device architecture.
The Tl Code Composer Studio compiler
tools address this need by shifting the
burden of optimization from hand-coded
assembly to the C compiler. With these
tools it is possible to exploit the high per-
formance of Tl processors without ever
writing hand-coded assembly.

Tl compilers can perform program-level op-
timizations that evaluate code performance
at the application level. With a program-
level view, the compiler is able to generate
the small, fast code an assembly program
developer with a full system view would
generate. This application-level view is
leveraged by the compiler to make trade
offs that significantly increase performance.

Simulation

Simulators provide a way for users to begin
development prior to having access to a
development board. Simulators also have
the benefit of providing enhanced visibility
into application performance and behavior.

Several simulator variants are available
allowing users to trade off cycle accuracy,
speed and peripheral simulation, with
some simulators being ideally suited to
algorithm benchmarking and others for
more detailed system simulation.

The Rewind feature allows you to step and
run backward to trace the source of a
problem. There is no need to restart the
execution of the program. Full reverse
mode visibility is available through watch,
register and memory windows.

Watchpoints allow the user to stop his
code on data read or write to a particular
memory location. Track memory-corruption
problems using this feature.

The Interrupt Latency Detector enables
you to measure the worst-case interrupt
latency of the code, including program-
ming interrupt constraints such as dis-
abling GIE/NMIE and architectural behavior
such as non-serviceability of interrupts in
branch delay slots.

Pipeline analysis of a TMS320C55x™
DSP shows both the stalls and their caus-
es through a detailed pipeline visibility.

Code Coverage shows which source lines
(both C and assembly) are executed.

The CacheTune tool tracks program, data
cache activities visualized over time — most
effective for improving cache utilization.

Real-Time Data Exchange

Real-Time Data Exchange (RTDX™) and
High-Speed RTDX (HS-RTDX) allow a
developer to exchange data between the
target and the host PC without stopping
the target application, thus providing a
bi-directional “data pipe” between the
application and the host. This allows
developers to access data from the appli-
cation for real-time visibility, or to simulate
data input to the device, shortening devel-
opment time by giving developers a realis-
tic view of the way their systems operate.

Profiling
Code Composer Studio IDE’s interactive
profiler makes it easy to quickly measure

code performance and ensure the efficient
use of the DSP target’s resources during
debug and development sessions. The
profiler allows developers to easily profile
all C/C++ functions in their application for
instruction cycles or other events such as
cache misses/hits, pipeline stalls and
branches. Profile ranges can be used to
concentrate efforts on high-usage areas of
code during optimization, helping develop-
ers produce finely-tuned code. Profiling is
available for ranges of assembly, C+-+ or
C code in any combination. To increase
productivity, all profiling facilities are avail-
able throughout the development cycle.

Developer Network Development
Tools

Tlis committed to enabling third-party
development tools partners to support our
ARM®-based SoC devices.

Green Hills MULTI®

MULTI is a complete integrated develop-
ment environment for embedded applica-
tions using C, C++ and Embedded C++.
The MULTI debugger offers an excellent
environment for debugging of SoC devices
containing both ARM and the
TMS320C64x+™ DSP core. MULTI also
offers 0S-aware debugging for several
operating systems including INTEGRITY,
velOSity, u-velOSity, MontaVista Linux and
DSP/BIOS™ kernel. For more information
on Green Hills MULTI, please contact
sales@ghs.com.

Lauterbach Trace32

Trace32 is an ARM® debugger that also
supports debugging of Tl DSPs and thus
can provide co-debug support for the ARM
and DSP on Tl SoC devices. Lauterbach
also provides 0S-aware debugging for
most embedded operating systems includ-
ing Linux. For more information, please
visit www.lauterbach.com.

Code Composer Studio full-function
evaluation tools are available for a free
120-day evaluation. To order your
CD-ROM, visit

www.ti.com/freetools
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Software and Development Tools

eXpressDSP™ Development Tools

JTAG Debug and eXpressDSP Data Visualization

Emulators and Analysis Tools

Get more information about JTAG debug and eXpressDSP data visualization tools at: www.ti.com/emulatoranalyzer

Real-time execution visibility is the key to
optimizing and debugging systems.
Emulators provide a connection to a target
for execution control and system visibility.
eXpressDSP Data Visualization Tools-
based solutions graphically simplify com-
plex, interrelated data sets.

XDS560™ Emulator

The XDS560 Emulation platform provides
a robust and reliable IEEE 1149.1 JTAG
connection to the target device. It provides
high-speed download speeds, Advanced
Event Triggering (AET) and High-Speed Real-
Time Data Exchange (HS-RTDX) capability.

Non-Intrusive Debugging

Tl devices include advanced emulation
features which provide simple, inexpensive
and speed-independent access to the CPU
for debugging. Access to registers and
memory can be non-intrusive and real-
time mode provides for the debugging of
code that interacts with interrupts that
must not be disabled. Real-time mode

Eile Yiew Window Help
M Blackhawk USB560m - Cé4xx Emulator/TMS320C6400_0 [1]

Conhrol...|  Statt | Resume

A Trace Display - Blackhawk USB560m - C64xx Emulator/TMS320C6400 0 [1]

jqw - ﬂ [~ Query.. I? Fields...| Save...

allows you to suspend background code
at break events while continuing to exe-
cute time-critical interrupt service routines.

e Advanced Event Triggering (AET) allows
a user to halt the CPU or trigger other
events based on complex events or
sequences such as invalid data or pro-
gram memory accesses and invalid
program accesses. It can non-intrusively
measure performance and count sys-
tem events (for example, cache events).

e Real Time Data Exchange (RTDX™) and
High-Speed RTDX (HS-RTDX) allow a
developer to exchange data between
the target and the host PC, without
stopping the target application, thus
providing a bi-directional “data pipe”
between the application and the host.
This allows developers to access data
from the application for real-time visibil-
ity, or to simulate data input to the
device, shortening development time by
giving developers a realistic view of the
way their systems operate.

Program... | Source | Disassembly

| Cycles fabs) [cyc] | Read Ad... | Read Data |~
o3 0

STV.D2T2

<
Receiver stopped due ko user request

al = al * a2;
return al;

sessssss RecurssFunc sss=ssss
int RecurseFunc(int al)
if(al == 1)

»

\7C b #= RecurseFunc(al -1); E.

Device Clock Freq = 1000,000Mhz  Trace Data Freq = 333.300Mhz

. [Bx
A

time bugs.

Blackhawk XDS560 Trace delivers non-intrusive, real-time data capture to expose the toughest real-

XDS560 Trace

The XDS560 Trace module helps cus-
tomers find previously “invisible” complex
real-time bugs. Trace can detect the really
hard to find bugs — race conditions
between events, intermittent real-time
glitches, crashes from stack overflows,
runaway code and false interrupts without
stopping the processor. Trace is a com-
pletely non-intrusive debug method that
relies on a debug unit inside the DSP so it
does not interfere or change the applica-
tion’s real-time behavior.

Trace can fine tune code performance and
cache optimization of complex switch inten-
sive multi-channel applications. It enables
real-time code and event profiling as well
as fast and accurate code analysis with
profiling, cache view and code coverage
for some of the most popular TMS320™
devices used in applications such as video
teleconferencing and medical imaging.

SoC Analyzer Data Visualization
Tool

eXpressDSP Data Visualization SoC Analy-
zer is TI's high-level system tuning and
visibility tool which enables developers to
visualize SoC streaming data rather than
be limited to post-mortem static data anal-
ysis. By being able to capture and graphi-
cally display system interactions and load
distribution, isolate bottlenecks, identify
unexpected behaviors and benchmark ap-
plication performance, developers are able
to maximize efficiency and overall per-
formance while eliminating tedious manu-
al data collection and comparison. This
tool is non-invasive and aids in analyzing
and identifying problems by capturing and
graphically displaying: system interaction,
load distribution, bottlenecks in data
throughput and other types of behavior.

Read more about real-time debug at
www.ti.com/emulatoranalyzer
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Operating Systems

eXpressDSP™ Software

DSP/BIOS™ Real-Time DSP Kernel and ARM® Operating Systems

Get more information about DSP/BIOS real-time kernel and ARM operating systems at; www.ti.com/expressdspos

Complete Operating System
Solutions for Both ARM and
DSP-Based Devices

e DSP/BIOS real-time kernel

o Available royalty-free with Code
Composer Studio™ (CCStudio)
integrated development environ-
ment (IDE)

o Supports DaVinci™, OMAP™
TMS320C6000™,
TMS320C5000™ and
TMS320C2000™ processors

o Provides deterministic, preemptive
multithreading

o DSP/BIOS Link provides
ARM-DSP program loading and
communications services

e Network Developers Kit (NDK)

o Integrated with DSP/BIOS kernel

o Provides standard TCP/IP net-
working services

o Includes higher-level applications
such as HTTP, TELNET, DNS and
DCHP

e MontaVista Linux

o Stable, robust, proven embedded
Linux

o Fully supported and maintained
by MontaVista

o Available for DaVinci and OMAP
processors

e Microsoft Windows® CE

o Available on select ARM-based
DaVinci and OMAP processors
through TI's Authorized Software
Providers (ASPs)

e VirtualLogix Linux

o Full-featured embedded Linux
complete with drivers

o Co-exists with DSP/BIOS kernel
via real-time VLX virtualization
technology

o Available on select
TMS320C64x+™ DSP core-
based processors

DSP/BIOS Software Kernel Foundation

DSP/BIOS kernel is a robust multithreading
kernel, proven in thousands of embedded
applications, and is augmented by the
NDK embedded networking stack and the
DSP/BIOS Link ARM—-DSP communications
and control software. DSP/BIOS kernel is
highly scalable to minimize footprint
requirements.

DSP/BIOS kernel provides preemptive
multithreading, cache and interrupt man-
agement and a selection of interprocessor
communication services, including mail-
boxes, semaphores and variable-length
message passing that works transparently
across single- and multi-core
configurations.

To aid debugging of complex applications,
DSP/BIOS kernel includes real-time log-
ging services that are integrated with the
CCStudio IDE graphical real-time analysis
displays. DSP programmers can view the
sequence of thread execution, CPU load,
or use a low-overhead printf for custom
instrumentation.

DSP/BIOS kernel is frequently deployed as
the real-time DSP kernel on multicore
devices like TI's DaVinci and OMAP SoC
processors. In such applications, the
DSP/BIOS Link inter-processor communi-
cation provides powerful interconnection
service to ARM-side operating systems
like Linux and Windows CE. DSP/BIOS

Link is typically used with TI's codec
engine, as shown in the DaVinci software
pages of this guide (see page 55).

MontaVista Linux

MontaVista Professional Edition Linux pro-
vides a full-featured development environ-
ment with options for both command-line
and Eclipse-based tools. MontaVista pro-
vides tools for build, debug, profiling and
analysis on the host coupled with a Linux
Support Package (LSP) with a full set of
hardened drivers and a rich complement
of target-based software components.
MontaVista's embedded Linux kernel
includes real-time support, along with rich
networking and file systems services.
MontaVista licenses may be purchased as
part of the Tl Digital Video Software
Production Bundle (DVSPB), which entitles
the license holder to updates on the
MontaVista Zone customer portal. For
more information on the DVSPB, visit
www.ti.com/dvspb.

Open Source Community Linux

In addition, Tl sponsors the OMAP and
DaVinci Linux communities that provide
the option to participate in the latest
kernel version development. An implemen-
tation of the GStreamer framework for
DaVinci, uboot and an active community
support mailing list are available at
www.linux.davincidsp.com.

DSP/BIOS s available royalty-free with
the Code Composer Studio IDE full-

function evaluation tools. To order your
CD-ROM, visit www.ti.com/freetools
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Multimedia Framework Products

Algorithm Standards and Frameworks
Standards for Algorithm Interoperability and Integration

Get more information on algorithm standards and frameworks at: www.ti.com/frameworks

The xDAIS and xDM standards simplify
integration of multiple algorithms into
an application. Framework components
enable users to easily develop frame-
works that can use xDAIS-compliant
algorithms. Codec Engine is an low-
level framework that automates instan-
tiation of xDAIS and xDM-compliant
algorithms.

e xDAIS and xDM

o eXpressDSP™ Algorithm
Interface Standard (xDAIS)

o xDAIS for Digital Media (xDM)

o Well-established standard first
introduced in 1999

o Enhanced in 2006 to support
DaVinci™ digital media API

e Framework Components
o Off-the-shelf modules for query-
ing and allocating xDAIS algorithm
memory and DMA resources

e Codec Engine

o Automated instantiation of
XDAIS/XDM algorithms, including
resource allocation

o Transparent remote or local
execution

o Easily incorporated into higher-
level frameworks

For further technical information or for
no charge downloads of multimedia
framework products, go to
www.ti.com/mfp

TI's multimedia framework products
include the xDAIS and xDM algorithm
standards and the Codec Engine algorithm
execution framework.

eXpressDSP Algorithm
Interoperabilty Standard (xDAIS)
XDAIS and the eXpressDSP Digital
Multimedia (xDM) standards leverage the
ability of DSPs to perform a wide range of
multimedia functions on a single device.
XDAIS accelerates “time-to-revenue” by
eliminating integration problems caused
by algorithms having hard-coded access
to system resources that must be shared
with other algorithms. xDAIS forces an
algorithm to let the application framework
decide which resources to allocate.

XxDM specifies a standard API for the
application to call a particular algorithm
class, enabling an integrator to quickly
change to an algorithm from a different
source if different functionality or perform-
ance is required. The xXDM standard
defines APIs for several classes of codecs,
including video decode/encode and audio
encode/decode.

eXpressDSP Framework
Components

For developers who wish to develop
eXpressDSP-compliant frameworks, Tl

provides low-level components (DSKT,
DMANS3) that enable a framework to query
xDAIS-compliant algorithms for their
memory and DMA resources and then
allocate them.

Codec Engine

Codec Engine is an algorithm execution
framework that automates the invocation
and instantiation of eXpressDSP-compliant
algorithms. Codec Engine can execute in
ARM®-only, ARM+DSP or DSP-only envi-
ronments and supports concurrent execu-
tion of multiple channels and algorithms.
Codec Engine is designed to be used in
conjunction with higher layer frameworks
or middleware that provide A/V synchro-
nization, I/0 and network services while
calling Codec Engine for algorithm-
processing operations. This approach
enables system providers to easily differ-
entiate their applications. Codec Engine is
currently available for Linux and Windows®
CE on ARM-based devices and for
DSP/BIOS™ kernel on DSPs.

An important feature of Codec Engine is
the consistent APIs that it provides across
TI SoC and DSP devices, enabling scalable
development for multiple Tl devices and
easier migration to new Tl architectures.

Application Framework

TN

xDM IVIDDEC APIs

IALG IDMA3

< 7
MPEG-4 Decode' H.264 Decode

IALG

Codec Engine

IDMA3 eXpressDSP

Framework
/ / Components

Query & Grant Memory [ Query & Grant Memory

and DMA, Resources

and DMA, Resources

Application Framework

Embedded 0S
Drivers

Memory

Use of xDAIS and xDM APIs enable easy integration of multiple algorithms into an application.
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eXpressDSP™ Digital Media Software

Digital Media Software Portfolio

Encoders, Decoders, Codecs and Libraries

Get more information about eXpressDSP Digital Media Software at: www.ti.com/digitalmediasoftware

eXpressDSP Digital Media Software is
a set of production-tested encoders,
decoders, codecs and libraries that
address the most common media pro-
cessing functions required by embed-
ded product OEMSs.

Features and Benefits
e High-quality encoding
o Tested against PC-based refer-
ence encoders to within 0.5 dB
PSNR at typical bit rates

e Robust, error-resilient decoding
o Tested with [TU standard test
streams and error streams

e Application-specific libraries
o Video Analytics for security
applications
o Graphics for 2D and 3D video on
DaVinci™ technology

o AllTI Digital Media Software is
compliant to the xDM API and inte-
grated with the DaVinci software
infrastructure

Request your free evaluation of

Tl digital media software at
www.ti.com/digitalmediasoftware
under “Contact Me.”

eXpressDSP Digital Media Software is pro-
duction tested and optimized for TI DSP
and SoC platforms. Instead of investing
time and effort in standardized media en-
coders, decoders and libraries, OEMs are
able to save years of development time
and can focus development efforts on dif-
ferentiating product features. eXpressDSP
Digital Media Software is available for free
evaluation on Tl EVMs, and numerous
flexible production licensing options exist
to fit any development need.

Visit www.ti.com/digitalmediasoftware to:

e Evaluate digital media software on your
TI DVEVM or DVDP board at no charge
for 60 days (requires a simple click-
wrap license)

e |earn more about flexible production
licensing that allows for a range of
pricing options based on project quantity

e View published suggested resale pricing
options.

Unlike example software or freeware, digi-
tal media software components all follow
stringent coding guidelines. Each module
includes a re-targetable production library
featuring reentrant code. Each module is
fully documented with a data sheet,
release notes, user guide and usage
examples. All digital media software is unit
tested and system tested with thousands
of test vectors in world-class testing labs.
The encoders and decoders are hardened
with a wide range of test vectors from end
equipments and applications in which Tl
digital media software is deployed: wire-
less handsets, wireless networking equip-
ment, video/IP phones, streaming media
appliances, set-top boxes and video infra-
structure to name just a few.

Broad eXpressDSP Digital Media Software Portfolio

TI DM Software
Video / Imaging DSP, Accelerator Codecs

MPEG-2 MP d v v
MPEG-2 MP e v

MPEG-4 SP e/d v v
MPEG-4 ASP e/d v

H.263 e/d v v
H.264 BP e/d v v
H.264 MP d v v
\C1 /WMV9 MP d v v
WMV9 MP/VC1 e v' 1H08
DivX d v? DN
JPEG e/d v v
0n2 VP6/7 DN DN
Sorrenson Sparc 3 DN DN
AVS DN DN
SVC DN

Flash Lite Player DN

TMS320DM644x | TMS320DM643x | TMS320DM647/8 | TMS320DM355 | TMS320DM6467

2008
v v 2H08
2H08

v 2008°
2008
Future
2008
Future
v Future
DN
DN
DN
DN
Future

e = encode, d = decode, BP = Baseline profile, SP = Simple profile, MP = Main profile, ASP = Advance simple profile, LC = Low
complexity, HE = High efficiency, DN = Available now from Developer Network, v = Available now, [blank] = Not planned

Voice / Speech DSP Codecs

The following wireline voice codecs are available for DM664, DM643x, DM647/8, DM6467 and
TMS320C64x+™ processors: G.711, G.726 x*, 6.723.1 X, G.729AB x*

The following audio DSP codecs are available for DM664, DM643x, DM647/8, DM6467 and C64x+ proces-

sors: MP3 e/d, WMA9 d x, WMAS e x, AAC LC e/d x, HE-AAC e/d x, MPEG-1 L2 e/d, AC-3 d, DTS d, MLP d

Notes: 1 —WMV9 encode only. 2 — Pending license agreement. 3 — H.264 HP decoder, also supports MP
4 — Available as combination codec server bundle only, not available as individual components
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eXpressDSP™ Digital Media Software G

Authorized Software Providers Support Tl Digital Media Software

The Tl Digital Media Software portfolio is a Developer Network members in compli- software framework building blocks. The
collection of optimized encoders, decoders, ance with the xDAIS eXpressDSP entire portfolio is available with support
codecs and libraries licensed by Tl and Tl Algorithm Interface Standard and xXDM from highly qualified, trained ASPs, who can
Authorized Software Providers (ASPs) to extension for digital media, and each also offer additional software IP products
customers worldwide. Each software com- component is packaged for easy integra- or custom engineering services to enable
ponent was developed by Tl or Tl tion with DaVinci™ and eXpressDSP rapid time to market for Tl customers.

Authorized Software Providers by Region

(AP [ Americas [ Ewope [ China [  Japan [ Koea [ India | Asia-Other |
ATEME v v v v v v
elnfochips v v v
eSOL v
Ingenient v v v v v v
[ttiam v v v v v v v
LogicPD v
MPC Data v
SEED Electronic Tech. v
TES Electronic Solutions v v
Wintech Digital v v v
1 Algorithm e — D To request a free soft-
) MpES2d NiFroi ware evaluation, sign
€ Production Rrits \.Kyw_“ up for updates or ask
\___ Sampling I « 4754 5P 0 208 questions, go to
" In Development SPEG PG @ , D
' In p | e e p— Contaq Me” at
___ Future > “ﬁgﬁﬂ{%ﬂ \f‘i("e”;"é’i?éé%‘l@”éis V\{V\{w.tl.corp/
ntegrated Video AW\ +720p and D1 360 digitalmediasoftware
wution Y

« MPEG-4 SP /d
\ geso
\I'\Q0° sD

- DM648
\\\\\0‘\ * Multichannel OMAP3503

Cortex™-A8 Codecs

SO «H.264 BP e/d
\\“ e « MPEG-4 SP ¢/d DMB4ax - TBD
DR «MPEG-2¢
3 XAVI’;,IIE‘(SS EASP /d
*Key Video Codecs . -4 e
i DM643x \ +H.264 MP ¢
DHGS2 * Key Video Codecs
*MPEG-2, H.263
*WMV9 d, JPEG
 Deinterlacing

Audio Codecs RolceiCotoes Aud|0N°|ce
All C64x+
All CEax™ e
o Lo G726
*MP3, .
\, +AC3,DTS, MLP R
e = encode; d = decode Time

T Digital Media Software plugs directly into the DaVinci and OMAP™ software architecture.

Customers have several entry points to low-level entry point at the codec API layer mid-level entry points are fully enabled.
designing with TI SoC and DSP proces- and also allows higher-level entry points Even higher-level entry points are possible
sors, ranging from high-level frameworks through Codec Engine and application via applications and operating systems
and applications to low-level functions. software built on it. Because all Tl Digital built on the DaVinci software foundation;
The concept of multiple development entry Media Software components have been some examples include Windows® CE with
points is also incorporated in eXpressDSP tested and integrated with Codec Engine the DirectShow media framework and
Digital Media Software, which enables a and the full DaVinci software infrastructure, GStreamer for Linux.
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eXpressDSP™ Software and Development Tools

Getting Started

Integrated Development Environment, Codecs, Training and Kits

Code Composer Studio™

Integrated Development

Environment Free Evaluation

Tools

e Supports TMS320C2000™,
TMS320C5000™,
TMS320C6000™, OMAP™ and
DaVinci™ processors

e 120-day full-featured trial

e On-line tutorials and multimedia fea-
ture demos show off key capabilities

e (Qrder CD-ROM on-line or download
at www.ti.com/freetools

Evaluation Codecs

¢ High-quality, production-tested
encoders, decoders, codecs and
other Digital Media Software mod-
ules and algorithms

e Free supported 60-day software
evaluation

¢ More information on Digital Media
Software, including a complete
inventory, can be found at
www.ti.com/digitalmediasoftware

Training

e \Workshops

e (On-line training

e View on-line at
www.ti.com/training

Tl and members of the TI DSP Developer
Network offer a wide range of hardware
and software getting started kits and
production-ready solutions to jump start
new designs. These bundled solutions are
an excellent way to evaluate Tl processors,
digital media codecs and test drive the
eXpressDSP tools offering to begin appli-
cation development. Many production-
ready bundles include full software licens-
es, production-ready software and stand-
alone emulators to take an application into
production. A wide selection of daughter
cards is also available to add capability
and new hardware features. Reference
designs provide developers with hardware
and software ready for rapid product
implementation and deployment, for fully
system-tested end equipment applications.

DSP Starter Kits

Starting at just U.S. $395, Digital Signal
Processing Starter Kits (DSKs) and eZdsp™
Starter Kits are a low-cost entry-level
means of evaluating Tl processor platforms
and eXpressDSP development tools. Tl,
partnered with Spectrum Digital Inc., offers
a variety of processor selections in each
platform to let developers test algorithms,
benchmark code and write simple programs
to prove out designs and evaluate the
processor architecture. The DSKs are bun-
dled with a special Code Composer Studio
(CCStudio) IDE that runs exclusively through
the embedded emulation on the target
board, so that developers can explore the
rich feature set that CCStudio IDE has to
offer. Nearly a dozen DSKs are available
today for the TMS320C2000,
TMS320C5000 and TMS320C6000
processor platforms. See page 60 for
ordering information.

DaVinci Development Tools/Kits
Comprehensive ARM®/DSP system-level
tooling helps developers jump start devel-
opment of any digital video application.
The DaVinci kits are designed to simplify

development of digital video applications
such as video phones, automotive info-
tainment, digital still cameras, streaming
media, IP set-top boxes, video security
systems and digital video products that
have yet to be invented. See page 59 for
details.

Digital Video Development Platform
(DVDP) includes both hardware and
software to enable immediate evalua-
tion of DaVinci DSP-based processors.
Available today for both the
TMS320DM648 and TMS320DM6437
digital media processors, the DVDP pro-
vides developers with a comprehensive
platform that can be used throughout
the entire design process.

Digital Video Evaluation Module
(DVEVM), comprised of both hardware
and software, enables developers to
start instantaneous evaluation of
DaVinci ARM9-based processors and
begin building digital video applications.
Available today on TMS320DM6446,
TMS320DM355 and TMS320DM6467
digital media processors.

Digital Video Software Production
Bundle (DVSPB), recommended for
Linux developers going into production
with DaVinci ARM9-based processors,
is a software development bundle
designed to tune complex DaVinci-
based digital video systems quickly and
efficiently. The DVSPB combines Monta-
Vista’s proven Linux OS and system-
tested Linux board support package
with the eXpressDSP Linux-based
Digital Video Software Development Kit
(DVSDK) providing developers with
improved software integration and sys-
tem visibility. The DVSPB includes a
one-year subscription to the MVZone
and MontaVista’'s Dev Rocket IDE. DSP
developers should consider the DVSPB
bundled with CCStudio IDE and Spec-
trum Digital XDS560R JTAG emulator.
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eXpressDSP™ Software and Development Tools

simplify and accelerate the application
design process from concept through
production.

Whether you are just starting a project
and need to determine which processor
best suits your application or beginning

product design, TI's Starter Kits, Evaluation
Modules and Development Platforms offer
developers bundled solutions designed to

DaVinci™ Development Tools and Software
Evaluation, Development and Production Kits

Get more information on DaVinci development tools and software at: www.ti.com/davincitools

Tl offers a wide range of development tools specifically for aiding DaVinci technology-based design. For a complete list, visit www.ti.com/davincitools.

Evaluation, Development and Production
DM6446 DM355 DM6467 DM648
DVEVM DVEVM DVEVM DVSPB-L  DVSPB-3L DVDP
U.S. $2,495 U.S. $495 US.$1,495 | US.$6,995 U.S.$10,995 U.S. $1,295
Hardware
DaVinci target board v v v v v
Video camera/LCD v
Power supply w/ U.S., EU and UK cables v v v v v
Connectivity cables v v v v v
Mass storage 40-GBHDD  2-GB NAND Flash ~ 40-GB HDD
IR remote control v v v
XDS560R USB EMU v
On-board EMU v
Linux-based DVSDK v v v v v
DSP/BIOS™ kernel-based DVSDK v v
MontaVista Linux Pro Demo Demo Demo License License
Tl Developer Network software demos and evals GHS MuLTI® VirtualLogix [ttiam
TMS320C64x+™ Linux code-generation tools Eval Eval Eval v v Eval
Code Composer Studio™ IDE v3.3 License H/W version FET

OMAP™ Development Tools and Software
Evaluation, Development and Production Kits

DSP Development Tools
Evaluation and Development Kits

Get more information on OMAP development tools and software at: www.ti.com/omaptools.

OMAP ARM OMAP35x EVM

Evaluation and Development U.S. $1,495

Hardware

OMAP target board v

Power supply with U.S., EU, and UK cables v

Connectivity cables v

Memory 64-MB mobile DDR SDRAM
128-MB NAND Flash

Display with touch screen v

Tl platform support (SDK) v

Linux BSP (kernel 2.6.22) v

Tl Developer Network software demonstrations and evaluations Sourcery G++™ evaluation tools from CodeSourcery™

Get more information on DSP development
tools and software at:
www.ti.com/dspdevkits.

DSP Starter Kits

TMDSDSK6713  TMS320C6713 DSP Starter Kit (DSK)
TMDSDSK6416-T  TMS320C6416 DSP Starter Kit (DSK)

TMDSDSK6455 ~ TMS320C6455 DSP Starter Kit (DSK)
TMDSDSK5416  TMS320C54x™ DSP Starter Kit (DSK)
TMDSDSK5510  TMS320C55x™ DSP Starter Kit (DSK)
TMDSDSK5509  TMS320C5509 DSP Starter Kit (DSK)
TMDXEZ28044  TMS320F28044 eZdsp™ Starter Kit
TMDSEZD2407 ~ TMS320LF2407A eZdsp Starter Kit
TMDSEZD2812  TMS320F2812 eZdsp Starter Kit
TMDSEZS2812  F2812 eZdsp Starter Kit (Socketed)
TMDSEZS2808  F2808 eZdsp Starter Kit (Socketed)
TMDXEZ28335 ~ TMS320F28335 eZdsp Starter Kit
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Q Digital Signal Processing Development Tools Feature Matrix

TMDSCCSALL-1  Code Composer Studio (CCStudio) IDE Development Tools Platinum Edition v v v v v 3,595
TMDSCCS2000-1  TMS30C2000™ Code Composer Studio IDE Development Tools® v v’ v v’ 495
SPRC119 Code Composer Studio IDE Free Evaluation Tools L L v L Free
TMDXEVM3503  OMAP35x Evaluation Module (EVM) v 1,495
TMDXEVM355 ~ DM355 Digital Video Evaluation Module (DVEVM) v v 495
TMDSEVM6446  DM644x Digital Video Evaluation Module (DVEVM) v v 2,495
TMDXEVM6467  DM6467 Digital Video Evaluation Module (DVEVM) v v 1,995
TMDXVDP6437  DM6437 Digital Video Development Platform (DVDP) Ve Ve v ve v v 495
TMDXDVP648 DM648 Digital Video Development Platform (DVDP) L L v L v v 1,295
TMDSDVSPBAY-L - MontaVista Pro Digital Video Software Production Bundle (DVSPB) v v 6,995
TMDSDVSPBA9-3L MontaVista Pro Digital Video Software Production Bundle w/ CCStudio+EMU ~ v* v/ v v v v v 10,995
TMDXEVM6424 06424 Evaluation Module (EVM) Ve Ve v ve v 495
TMDXEVM6452 06452 Evaluation Module (EVM) v 1,205
TMDSDSK6713 06713 DSP Starter Kit (DSK)® v? ve v ve v 395
TMDSDSKG416-T 06416 DSP Starter Kit (DSK)® Ve Ve % ve v 495
TMDSDSKG455  C6455 DSP Starter it (DSK) v? ve v ve v 595
TMDXEVM6455 06455 Evaluation Module (EVM) w/ SRIO® Ve Ve % ve v 1,795
TMDXEVM642  DMB42 Evaluation Module (EVM) v 1,995
TMDSDMK642  DM642 Digital Media Development Kit v v v % v v v 6,495
TMDXVSK642  Video Security Over Internet Protocol (VSIP) Development Platform® v v v v v v v 15,000
TMDXVSK642-3  Video Security Over IP (VSIP) with ATEME Emulator (NTSC)® v v v % v v Vv 16,000
TMDSPDK6727  Pro Audio Development Kit (PADK) v 1,995
TMDSPDB6727  Pro Audio Development Kit (PADK) Bundle v v v v v v v 5,995
TMDSDSK5416  C54x™ DSP Starter it (DSK)® Ve Ve v ve v 395
TMDSDSK5510  C55x™ DSP Starter Kit (DSK)® v? ve v ve v 395
TMDSDSK5509  £5509 DSP Starter Kit (DSK)® v? ve v ve v 495
TMDXEZ28335  F28335 eZdsp™ Starter Kit Ve v v v 495
TMDS3P701016A  LF2407A Evaluation Module (EVM)® v v v v 1,995
TMDXEZ28044  F28044 eZdsp Starter Kit Ve v v 495
TMDSEZD2407  LF2407A eZdsp Starter Kit® Ve v v 345
TMDSEZD2812  F2812 eZdsp Starter kit® Ve % v v 395
TMDSEZS2812  F2812 eZdsp Starter Kit (Socketed)® v? v v v 495
TMDSEZS2808  F2808 eZdsp Starter Kit (Socketed) Ve v v v 495
TMDSEVP2812  F2812 Development Bundle (Parallel Port) v v v v v 1,995
TMDSEVU2812  F2812 Development Bundle (USB) % v v v v 2,295
TMDSEMUS60PCI  XDS560™ Blackhawk PCI-Bus High-Performance JTAG Emulator v 2,995
TMDSEMU560U  XDS560 Blackhawk USB High-Performance Emulator v 2,999
TMDSEMUS60T ~ XDS560 USB Trace Emulator v 9,995
TMDSEMUPP XDS510PP-Plus Spectrum Digital (Parallel Port) Emulator® v 1,095
TMDSEMUUSB ~ XDS510™ Spectrum Digital USB-Based Emulator for Windows v 1,495

7 Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing information from Tl prior
to placing orders. Tl may verify final pricing prior to accepting any order.

202000 target support only. DSP/BIOS kernel and C++ compiler are supported on C28x™ platform only.

3 Code Composer Studio IDE is limited to use with the target hardware board ONLY.

4 MontaVista Pro license

5 Orderable part number will vary to specify European power cords

v =included L = Full featured — Limited to 120 days
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A Wide Variety of DSP
Solutions
Utilize the TI Developer Network for:

e Gomplete solutions — Developer
Network members offer complete
solutions for quickly solving applica-
tion problems. Many solutions
incorporate TI's data converters and
power management devices.

¢ Reduced time to market — Time-
consuming programming and
troubleshooting tasks can be elimi-
nated by utilizing proven hardware,
software, algorithms and libraries
from Developer Network members.

e Lower costs — Don't spend time
and money recreating something
that has already been produced.
Developer Network members enable
you to dedicate your resources to
producing value-added, application-
specific products.

¢ Additional expertise — Developer
Network members provide consult-
ing services, training, integration,
contract engineering, research and
development and much more. They
are an extra resource for project
assistance.

eXpressDSP™-Compliant
Products

Texas Instruments, in conjunction with
its industry-leading DSP Developer
Network, offers an array of eXpressDSP-
compliant algorithms designed to
reduce system integration time and
lower support and development costs
by eliminating custom coding tasks. Tl
DSP Developer Network members also
provide eXpressDSP-compliant plug-in
tools to reduce development time.

Software and Development Tools

Tl Developer Network Overview

More than 200 independent Developer
Network members provide a vital link
between Tl silicon and the final application
by providing additional hardware, algo-
rithms and libraries, software tools and
consulting services. Products/services
include:

¢ End-Equipment Solutions —
Production-ready, DSP application-
specific resources and collateral
bundles, inclusive of block diagrams,
application notes, tools, software and
other full end-equipment solution-
related information

e Embedded Software — Production-
tested, application-targeted software
components for popular industry stan-
dards, optimized at the processor-
specific level

¢ Engineering Services — DSP
generation-specific hardware and soft-
ware design, manufacturing and con-
sulting services, ranging from board
level to full turnkey support

¢ Development Tools — DSP generation-
specific physical development and eval-
uation boards and kits, application-
targeted companion chips and cards,
and other development resources such

Embedded Software

e Qperating systems

e (Codecs and algorithms

e Application-specific libraries
e Framework software

e Drivers

e Signal-processing libraries

Development Tools

e Compilers, assemblers, linkers

e Fvaluation modules and development
boards

Debuggers

Emulators/Analyzers

Daughter cards

Free evaluation tools

Solutions to reduce development time.

TI Developer Network

Get additional information and search
for Developer Network products and
services at: www.ti.com/dncatalog

as emulation tools, reference designs
and user guides

Developer Network Product Catalog
on TI’s Website

For information regarding the vast array of
products available from TI's Developer
Network, check out:
www.ti.com/dncatalog. Extensive infor-
mation can be found through searchable
listings of members located worldwide.
Search hundreds of listings by company,
device supported, keywords, product
name or product category.

Developer Network Logo Indicates
TMS320™ Processor-Based Solution

Registered TI DSP Developer Network
members use a distinctive Developer
Network logo

. 13 TEXAS
0n various INSTRUMENTS
printed and DSP Developer
Network

electronic col-
lateral. Look for the logo to identify com-
panies that are ready to provide a
TMS320 processor-based solution.

Engineering Services

e Digital hardware/board design
e Software design services

e Full turnkey design services

e Analog/RF/Power designs

e Manufacturing

e Consulting

End-Equipment Solutions

e \/ideo and imaging

e Communications and telecom
e Security

e \Vireless
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Audio

Audio Systems Solutions

Get additional information at: www.ti.com/audio

Targeted Applications
e Musical instruments
o Instrument amplifiers
o Multi-track recorders
o Synthesizers
o Guitar effects
e Professional audio
o Digital mixers
o Signal processors
© Broadcast encoders
o DSP farms
e Home audio
o AV receivers
o DVD receivers
© Home audio jukeboxes
o Networked audio players
e Portable audio devices
© HDD-based MP3 players
o Flash/CD-based MP3 players
o Wireless audio headphones
e Digital radio

Additional Resources

Audio Solutions Guide

TI's complete audio solutions offer
best-in-class silicon, software, applica-
tion knowledge and support and
include a variety of flexible, cost-
efficient, high-performance analog and
DSP products. Design resources like
the Audio Solutions Guide provide valu-
able technical information, including
system block diagrams, detailed prod-
uct specifications, design considera-
tions and more, helping you get to
market fast. Download the Audio
Solutions Guide to see the complete
spectrum of products that meet the
demands of your audio signal chain.
www.ti.com/audioguide

Audio Systems Overview
Advances in digital audio technologies
offer consumers the ability to enjoy their
audio at anytime, anywhere and on any
device. This new trend in audio is enabled
by DSPs that offer this convenience with-
out any sacrifice in quality. DSP technolo-
gy is also at the forefront of another
amazing trend in consumer audio prod-
ucts, the multichannel listening experi-
ence. Due to the rapid drop in price
points, consumers are enjoying music,
movies and television on high-quality,
DSP-based 5.1 audio systems.

Just as the consumer audio market is
benefiting from advances in audio tech-
nology, the professional and musical
instrument markets are delivering new
products that maintain the highest sonic

quality at affordable price points. By lever-

aging DSP horsepower, these markets are
giving musicians and sound engineers the
ability to create the exact sounds they
want.

In order to enable designers of digital
audio products to leverage advanced

Device

@ Production
@D Future

Segment

* From < $5 to 9x MP3 encoding
 From 16-hit fixed point to 32-/64-hit floating point
e From portable to multi-channel solution

digital audio techniques, Tl provides sili-
con, software, systems expertise and sup-
port focused solely on digital audio tech-
nologies. Tl currently offers a host of prod-
ucts including DSPs, class-D amplifiers,
A/Ds, D/As and SRCs that are designed
from the ground up to deliver the most
realistic audio experience possible at cost-
effective price points. Since Tl solutions
are based on programmable platforms
and flexible analog components, develop-
ers have maximum flexibility in designing
products that meet the needs of the rapid-
ly changing digital audio landscape.

Tl Audio Systems Benefits

e Highest performance allows room for
innovation with application-specific digi-
tal entertainment solutions

e Programmability and scalability provide
open-audio platforms for better
differentiation

e Compact form factor for cool product
designs and great sound

e Fasy-to-use, application-specific soft-
ware and tools get you to market faster

High-Performance Audio

* Broadcast audio

e Commercial audio

e High-end consumer audio

e Professional audio/digital mixers

Personal Audio

e Car audio

o Digital amplifiers

e [nstrument amplifiers
e Musical instruments
o MultiTrack recorders
e Streaming audio

Portable Audio

¢ Handheld gaming

o \VIP3 players

e Multimedia players/
Jukeboxes

© Toy audio

Audio solutions roadmap

v

Time
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Audio ©&

Audio Integrated Solutions

Professional Audio Development Kit (PADK) — The PADK is a For more information, contact your authorized Tl distributor or visit
hardware/software solution based on the new TMS320C672x www.ti.com/padk

floating-point DSPs. The C672x DSPs are optimized for profes-
sional audio, musical instruments, broadcast audio and commer-
cial audio applications.

The PADK integrates the TMS320C6727 DSP with Burr-Brown
ADCs and DACs. This board also features a host of different I/0
options and connectors. In addition to the hardware, the PADK
includes real-world audio software example code to demonstrate
C672x DSP performance and provide a good reference for devel-
opers to create customized applications. Further enhancing the
utility board is a convenient expansion slot that can allow daugh-
tercards to be used to evaluate other components not featured on

the PADK.
The comprehensive PADK includes the hardware and software PADK includes hardware, software and documentation to get started
needed to quickly design differentiated pro-audio applications. immediately.

Professional Audio Development Kit Bundle (PADB) — Based on
the TMS320C672x floating-point DSPs, the new PADK bundle saves
you time and money by combining the PADK with Code Composer
Studio™ IDE Platinum and a USB Emulator. Instantly start your pro-
audio application with the PADK bundle, which includes real-world
pro-audio algorithms and software examples to demonstrate C672x
DSP performance and exercise the core’s special audio processing
capabilities. Learn more at www.ti.com/padkbundle

PADK Bundle for pro-audio applications.

Audio Application Notes

Application Note Web Search Literature #
Decoding Convolutional and Turbo Codes in 3G Wireless White Paper SPRA878 AIC27 Example for the TMS320C5510 DSP Prototype Board SPRA813
MP3/AAC™ Player Implementation in RF3 SPRA7T9 Implementation of AC-3 Decoder on TMS320C62x DSPs SPRA724
Using the File Navigation API Function in an IACD System SPRA834 An Audio Example Using DSP/BIOS™ Kernel SPRA598
Electronic Shock Protection (ESP) for CD Players That Use a C54x™ DSP SPRA831 Interfacing TLC320AD57 Sigma-Delta Stereo ADC (in Master Mode) SPRA090
TMS320C6201/6701 EVM: TMS320C6000 McBSP to Multimedia Audio Codec SPRA477 with TMS320C5x™ DSP
Meeting the Pro Audio Challenge White Paper SPRAAA3 TMS320C6713 to TMS320C672x Migration Guide SPRAA78
Using the TMS3200672x Bootloader SPRAAGY How to Create Delay-Based Audio Effects on a TMS32006727 DSP SPRAAAS
TMS320C6000™ McBSP to Vioice Band Audio Processor (VBAP) Interface SPRA489

Check the Tl website for a complete listing of technical documentation including application notes.
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HiRel DSPs

HiRel Defense and Aerospace Solutions

Get additional information at: www.ti.com/hirel

Tl HiRel offers a vast portfolio of ICs that
provide extended temperature, enhanced
processing and packaging for aerospace,
defense and down-hole drilling applica-
tions. Tl HiRel supplies a wide range of Tl
products to meet rugged and extreme
environments. Process capabilities include
QML Class Q and Enhanced Product (EP)
for defense and avionics applications and
QML Class V for space requirements.

Targeted Applications
e Defense
o Software-defined radio
o Secure communications
o Radar
o Sonar
o Smart munitions
o Communications
o Graphics
© |mage processing

e Agerospace The DSP selection from HiRel includes

o Motor control
o Pumps
o Braking systems

ceramic hermetic packaging and QML
versions from all the Tl DSP generations.
From the earliest TMS320C1x to the latest

TMS320C6000™ DSP devices, we con-
tinue to offer the best parts for defense
and military applications. HiRel can sup-
port long design and production cycles
and help alleviate obsolescence concerns.

The Enhanced Product offerings provide
plastic packaging options for applications
that require extended temperature and
controlled baselines. If hermetic packaging
is not a concern, EP parts offer alterna-
tives to ceramic and military-specified
parts. EP can provide plastic parts that are
suitable for a number of applications in
the avionics and aerospace market.

o Noise cancellation
o Sensors
o |maging
o Security
o Communications
o Radar

e Space
o Satellites
o Space-based radar
o Critical control systems
o Launch vehicles
o Data processing
© Imaging
o Motor control

TMS320C6000 DSP Platform
Fixed Point

SM320C6201B HiRel Fixed-Point Digital Signal Processor
SMJ320C6201B HiRel Fixed-Point Digital Signal Processor
SMJ320C6203 HiRel Fixed-Point Digital Signal Processor
SMJ32006415 HiRel Fixed-Point Digital Signal Processor
SM320DM642-EP HiRel Enhanced Product Fixed-Point Digital Signal Processor
SM320C6455-EP HiRel Enhanced Product Fixed-Point Digital Signal Processor
SM320C6414-EP HiRel Enhanced Product Fixed-Point Digital Signal Processor
SM320C6415-EP HiRel Enhanced Product Fixed-Point Digital Signal Processor
SM320C6416-EP HiRel Enhanced Product Fixed-Point Digital Signal Processor
SM32C6416T-EP HiRel Enhanced Product Fixed-Point Digital Signal Processor
SM320C6201-EP HiRel Enhanced Product Fixed-Point Digital Signal Processor
SM320C6202-EP HiRel Enhanced Product Fixed-Point Digital Signal Processor

Floating Point
SMJ32006701
SM320C6701-EP
SM320C6711D-EP

HiRel Floating-Point Digital Signal Processor

HiRel Enhanced Product Floating-Point Digital Signal Processor
HiRel Enhanced Product Floating-Point Digital Signal Processor
SM320C6712D-EP HiRel Enhanced Product Floating-Point Digital Signal Processor
SM320C6713B-EP HiRel Enhanced Product Floating-Point Digital Signal Processor
TMS320C5000™ DSP Platform

SMJ320LC549 HiRel Fixed-Point Digital Signal Processor
SMJ320VC5416 HiRel Fixed-Point Digital Signal Processor
SM320VC5510A-EP HiRel Enhanced Product Fixed-Point Digital Signal Processor
SM320VC5416-160-EP HiRel Enhanced Product Fixed-Point Digital Signal Processor
SM320VC5409-EP HiRel Enhanced Product Fixed Point Digital Signal Processor

SM320VC5421-EP HiRel Enhanced Product Fixed-Point Digital Signal Processor
TMS320C2000™ Digital Signal Controller Platform

SM320F2812 HiRel Fixed-Point Digital Signal Controller
SMJ320F240 HiRel Fixed-Point Digital Signal Controller
SM320F2812-EP HiRel Enhanced Product Digital Signal Controller
SM320F2801-EP HiRel Enhanced Product Digital Signal Controller
SM320F2808-EP HiRel Enhanced Product Digital Signal Controller
SM320LF2407A-EP HiRel Enhanced Product Digital Signal Controller

Other Platforms Available in QML Ceramic

SMJ320C15, SMJ320C25, SMJ320C3x, SMJ320C40, SMJ320C50, SMJ320C80 DSPs
QML-V Space-Level DSP

SMJ320C6701-SP Rad-Tolerant Class V, Floating-Point Digital Signal Processor
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Industrial &)

Digital Control Systems Solutions

Get additional information at: www.ti.com/digitalcontrol

Industrial Solutions Overview

The TMS320C2000™ digital signal controller (DSC) platform combines the control peri-
pheral integration and ease-of-use of a microcontroller (MCU) and the processing power
and C efficiency of TI's leading DSP technology. C2000™ DSCs are ideal for embedded
industrial applications such as digital motor control, digital power supplies and intelligent

Targeted Applications
e Green energy

o Solar inverters

o Wind turbines

o Fuel cells
e Digital power supplies
o Telecom rectifiers and complex
DC/DC converters
o Server rectifiers
o Industrial power supplies
o HDTV power supplies
o DC/DC modules
© Uninterruptible power supplies
(UPS)
e |ighting
o LED billboards
o Streetlight control and networking
e Home appliances
o Washer drives
o Compressor motor
o Induction cooktops
e |ndustrial control
o Variable-speed AC drives
o Soft starters
o Process control
o Servo control
o Stepper motor control
e Automotive
o Radar for blind spot detection,
lane departure warning and auto-
matic cruise control
o Electric power steering
o Wiper control
o HVAC blowers
e Medical
o CPAP motor control
o Patient transport
o Blood analysis
e Metering
© Power line modem for electricity
automated meter infrastructure
o Flow meters

sensor applications.

Digital Control Overview

Tl delivers DSP performance with micro-
controller integration and ease-of-use that
allow designers of digital motor control,
digital power supplies and advanced
sensing systems to quickly and easily
implement advanced, cost-efficient control
solutions. Our broad portfolio of control-
optimized processors provides the indus-
try’s highest performance and on-chip
integration to drive system cost down to
unprecedented levels. The unique combi-
nation of processing power, interrupt han-
dling capability, control-specific peripheral
integration and high C efficiency deliver
substantial benefits to control systems.
These benefits, such as improved system

efficiency and added performance for
innovation, are delivered with fewer exter-
nal components and reduced system
costs in amazingly small packages great
for space-constrained applications.

Tl is focused on the digital control sys-
tems designers’ needs and is continuing
to develop solutions that serve the market.
With more than 20 years of experience in
processor-based control applications and
a worldwide team dedicated to providing
progressive embedded control solutions,
we offer systems expertise, easy-to-use
development tools, an extensive silicon
range and unlimited support to get your
product to market faster.

36 Software Compatible Devices

h A
Device

Performance

©12.5 MSPS ADC

© 40 MIPS
* 16-64 KB Flash
* 10-bit ADC

10 Devices
LF/C240xA

F281x y
© 150 MIPS 8 Devices
128-256 KB Flash C281x

F283 .
. XX ormance
(D Production « 150-MHz Floating-Point
Sanling ¢ 128-512 KB Flash
P pevoamReT © 6-channel DMA
('. Future ( F28334 F28335
( F28332 (‘ F28235

< F28234
. F28232

C280xx

© 60-100 MIPS

© 32-256 KB Flash

 150-ps PWM

12 pin-compatible devices

12 Devices

c280x A@

v

Digital control solutions roadmap
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Industrial

Digital Motor Control Systems Solutions

Get additional information at: www.ti.com/motorcontrol

Digital Motor Control Overview
TMS320C2000™ digital signal controllers
reduce the overall cost of motor control
systems by providing the integration and
performance necessary to implement ad-
vanced control techniques such as sensor-
less vector control of three-phase motors.
Using the more processor-intensive sinu-
soidal control, for example, allows devel-
opers to reduce the size and cost of the
motors and power electronics required to

Motor-Specific Software Solutions

meet their needs. To fully capitalize on the
capabilities of the latest advancements in
motor designs and control techniques,
engineers are turning their focus to
(2000™ digital signal controllers.

Tl provides a free library of motor control
software systems that are tailored to vari-
ous control techniques and motor types.
Each of these systems is a complete
project developed for the Code Composer

Studio™ Integrated Development
Environment. Each is built upon our foun-
dational motor control library software
modules and includes complete documen-
tation with step-by-step instructions to
guide engineers through the process of
bringing up a motor control system. Each
system comes with complete C/C++
source code.

www.ti.com/c2000appsw and www.ti.com/c2000sigproclib

[ )

. Tacho I/P
R B TEIET ° VHz / SinePWII Closed Loop (CL) Speed PID
) Tacho I/P
AG-1 A T ° VHa / SinePWM / CL Speed PID
) ) MRAS (Speed Estimator)
W ST ®  VHz/SinePWM/CL Speed PD
Tacho I/P
ACI3-3 3 ph AC Induction ° FOC / SinePWM / CL Current PID for D, Q /
CL Speed PID
Direct Flux Estimator + Speed Estimator
ACI3-4 3 ph AC Induction ° FOC / SinePWM / CL Current PID for D, Q /

PMISM3-1 3 ph Permanent

Magnet Synch
3 ph Permanent
LRI Magnet Synch
3 ph Permanent
Ll Magnet Synch y
3 ph Permanent
PMSH3-4 Magnet Synch ¢
i 3 ph Trapezoidal
B Brushless DC y
i 3 ph Trapezoidal
Bl Brushless DC
DCMOTOR Brushed DC °
U s All Motor Types o

Control Library

CL Speed PID

QEP

FOC / SinePWM / CL Current PID for D, Q /

CL Speed PID

SMO (Sliding Mode Observer) Position Estimator
° FOC / SinePWM / CL Current PID for D, Q /

CL Speed PID

Resolver / FOC / CL Current PID for D, Q /

CL Speed PID

QEP / FOC / Position Control

3 Hall Effect I/P
Trapezoidal / CL Loop Current PID / CL Speed PID

BEMF / Zero Crossing Detection
Trapezoidal / CL Loop Current PID / CL Speed PID

Speed & Position / QEP without Index

o Component Modules for Motor-Specific Applications

Motor-specific software downloads available today, free of charge, that allow designers to develop Solutions for both sensored and sensorless control

systems.
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System Solutions

Industrial

Get additional information at: www.ti.com/c2000dps

Digital Power Overview

Digital control of power conversion sys-
tems results in lower overall cost due to
the consolidation of functions into a single
programmable controller in place of dedi-
cated discrete components. A single
TMS320C2000™ digital signal controller
can provide full loop control at over 2-MHz
switching frequencies or control multiple
output levels and simplify the sequencing
of multiple supplies through software

rather than dedicated components. A soft-
ware-based solution enables intelligent
monitoring of load conditions in real time
and can lead to improved system reliabili-
ty, efficiency and operating costs.

C2000™ digital signal controllers provide
both isolated and non-isolated solutions
from AC-line to point-of-load and are suit-
able for applications such as uninterrupt-
ible power supplies, servers, telecom-
munications, solar inverters and industrial

TMS320C280xx Digital Power Software Solutions
System | Deseipfn [ Pathumber

DC-DC Buck Converter
High-Resolution ePWM

Standard ePWM

Power Factor Correction

DC-AC Single-Phase Inverter
Phase-Shifted Full-Bridge DC/DC

Vac  VRect

Telecom rectifier (DC-DC converter) example

DC-DC Buck Converter Using High Resolution ePWM
Demonstrates HRPWM Capabilities for Digital Power Applications
Demonstrates ePWM Capabilities for Digital Power Applications
Power Factor Correction Software

DC-AC Single-Phase Inverter Software

Phase Shifted Full Bridge DC/DC Software

PRI

o

m% ”W{

equipment. The C2000 controllers connect
easily with TI's UCD7000 series of digital
power drivers to interface with the actual
power stage.

Tl provides a free library of power conver-
sion software systems that are tailored to
different power conversion topologies,
including DC/DC buck and phase-shifted
full-bridge, along with power factor
correction modules.

SPRC229
SPRC227
SPRC228
SPRC307
SPRC303
SPRC311

Vour

) | =i
maEp- Clamp

-

Primary Side Controller

phA

TMS320F28xx
Digital

Signal
Controller

or PMBus

I CAN Bus
e
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Power Line Communications Systems Solutions

Get additional information at: www.ti.com/c2000plc

Power Line Communications
Overview

Power Line Communications (PLC) trans-
mits data over an existing high-voltage
power line instead of requiring dedicated
cabling. PLC can thus provide an inexpen-
sive solution for transmitting data in a pre-
wired location.

TMS320C2000™ digital signal controllers
are an ideal platform for power line

networked applications such as electricity
metering, office lighting automation and
factory automation because their perform-
ance of up to 150 MIPS, large on-chip
memory and integrated peripheral inter-
faces provide a single-chip solution for the
PLC as well as additional control
functions.

Tl has developed a freely-available PLC
software library and hardware reference

Power Line Communications Technical Documentation

Application Note Web Search Literature #

SPRU714

TMS320C2000 Digital Signal Controller Power Line Communication

User’s Guide

Check the Tl website for a complete listing of technical documentation including

application notes.

design for data throughput speeds up to

5 kbps without crossing an isolation trans-
former (contact your local Tl salesperson).
For a higher speed and commercially-
hardened system, we recommend our
partners at Adaptive Networks, Inc.
(www.adaptivenetworks.com). Adaptive
Networks deploys systems that provide up
to 100-kbps throughput and offer a range
of several kilometers.

C28x" Controller

Product
Functionality

Power line communications implementation
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System Solutions

Industrial

Get additional information at: www.ti.com/solar

Solar Inverter Overview

There is an emerging concern for future
access to energy at the worldwide level.
Alternative solutions to fossil fuels have
been investigated and are moving to fully
industrialized production processes in
regions across the globe.

One of the most widespread alternative
energy sources is solar, and many innova-
tive companies have decided to focus
their research and development, as well
as manufacturing activities, on the delivery
of photo-voltaic (PV) systems. This
includes high-performance solar inverters

¢ Cell voltage
¢ Cell temperature

* Ambient temperature
¢ Metering counter

NN\

ANN

Solar inverter example

for electrical utilities, commercial buildings
and individual residences.

The inverter is a critical part of the entire
solar energy system. It performs the con-
version of the variable DC voltage output
of the PV cells into a clean, sinusoidal 50-
or 60-Hz current suitable for supplying the
commercial electrical grid or local electri-
cal networks.

The TMS320C2000™ digital signal con-
troller platform is the best response to the
real-time challenges of the many possible
implementations of solar inverters. The
32-bit CPU of the TMS320C28x™ core —

running at a maximum frequency of 150
MHz — effectively executes the very pre-
cise algorithms required to operate the
panels at their maximum power point, and
thus ensure the highest efficiency of the
power conversion, even in the most
severe and variable conditions. The drive
of the main bridge of the DC/AC converter
is performed by the highly flexible PWM
modules of the C2000™ devices, and is
combined with the use of the on-chip,
high-speed 12-bit ADC, to perform the
current and voltage regulation required to
achieve the most regular sinusoidal
waveform.

AC Grid

Power Stage

AN
AN

DC-DC
Conversion

DC-AC
Conversion
DC-DC
Conversion

A/D Converter

Metering
Housekeeping
Control Functions

CAN /

C2000 Controller Serial

Software

ty

Communications
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TMS320C2000™ Controller Platform Hardware and Software Development Tools

Description Part # $U.S.!

Starter Kits

TMS320F28044 eZdsp™ Starter Kit TMDXEZ28044 (WW part number) 495
Includes target board with socket, USB cable, Code Composer Studio™ (CCStudio) IDE for eZdsp, power supply

TMS320F28335 eZdsp Starter Kit TMDXEZ28335 (WW part number) 495
Includes target board with socket, USB cable, CCStudio IDE for eZdsp, power supply

TMS320F2808 eZdsp Starter Kit TMDSEZS2808 (U.S./Asia part number) 495
Includes target board with socket, USB cable, CCStudio IDE for eZdsp, power supply TMDSEZS2808-0E (European part number) 495

TMS320F2812 eZdsp Starter Kit TMDSEZS2812 (U.S./Asia part number) 495
Includes target board with socket, parallel port cable, CCStudio IDE for eZdsp, power supply TMDSEZS2812-0E (European part number) 495

TMS320F2812 eZdsp Starter Kit TMDSEZD2812 (U.S./Asia part number) 395
Includes target board, parallel port cable, CCStudio IDE for eZdsp, power supply TMDSEZD2812-0E (European part number) 395

TMS320LF2407 eZdsp Starter Kit TMDSEZD2407 (U.S./Asia part number) 345
Includes target board, parallel port cable, CCStudio IDE for eZdsp, power supply TMDSEZD2407-0E (European part number)

F2812 Development Bundle? TMDSEVP2812 (U.S. part number) 1,995
Includes eZdsp (socketed), CCStudio IDE, XDS510PP-Plus TMDSEVP2812-0E (European part number)

F2812 Development Bundle? TMDSEVU2812 (U.S. part number) 2,295
Includes eZdsp (socketed), CCStudio IDE, XDS510™ USB Emulator TMDSEVU2812-0E (European part number)

JTAGjet-TMS-C2000 USB Emulator for Windows Www.signum.com 595

Blackhawk USB2000 Controller www.blackhawk-dsp.com 299

XDS510 USB-Based Emulator TMDSEMUUSB 1,995

($2000™ DSP Code Composer Studio Development Tools Bundled with Annual Software Subscription TMDSCCS2000-1 495
Supports TMS320C24x™ and TMS320C28x™ DSC products

Code Composer Studio Platinum Edition Development Tools bundled with Annual Software Subscription TMDSCCSALL-1 3,595
Supports C6000™, C5000™, C2000™, DaVinci™ and OMAP™ processor platforms

(2000 DSP Code Composer Studio Development Tools Annual Software Subscription TMDSSUB2000 495

Code Composer Studio IDE Free Evaluation Tools SPRC119 Free
Includes C6000, C5000, C2000, DaVinci and OMAP processor CCStudio 120-Day Free Evaluation Tools® www.ti.com/freetools

TMS320C2000 Flash Programming Utilities www.ti.com/c2000flashtools Free

TMS320C2000 Digital Motor Control Software www.ti.com/c2000appsw Free

TMS320C2000 Digital Power Software www.ti.com/dpslib Free

TMS320C2000 Signal Processing Libraries www.ti.com/c2000sigproclib Free

TPrices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. All prices are subject to change. Customers are advised to obtain the most current and complete pricing infor-
mation from Tl prior to placing orders. Tl may verify final pricing prior to accepting any order.

2Includes Code Composer Studio IDE, code-generation tools with C compiler/assembler/linker, target board and device drivers.

3Includes full-featured Code Composer Studio Development Tools, code generation tools (C/C++ compiler/assembler/linker), emulator and simulator configurations all limited to 120 days. Alternative
Development Tools are available from third parties such as EWA Blackhawk DSP (www.blackhawk-dsp.com), Spectrum Digital (www.spectrumdigital.com), Technosoft (www.technosoft.ch) and
Softronics (www.softronx.com).

Please see the features supported by platform matrix on page 60 for more details.

Texas Instruments  2Q 2008 DSP Selection Guide



Low-Power Medical Processor Solutions

System Solutions

Medical

Get additional information at: www.ti.com/medical

Targeted Applications
e Diagnostic, patient monitoring and
therapy
o Electrocardiogram (ECG/portable
ECG/heart-rate monitor)
o Electroencephalogram (EEG)
o Fetal monitoring
© Remote (wired and wireless)
patient monitoring
o Data logging
o Blood oxygen (pulse oximetry) and
other blood gas analyzers
o Digital stethoscopes
o Automated external defibrillator
(AED) and defibrillators
o CPAP and BIPAP therapy devices
o Ventilation/respiration
o Point-of-care testing

Tl Medical Solutions Benefits

e Programmable solution accommo-
dates customer’s ever-changing IP
in medical algorithm implementation
enabling faster time to market

¢ High performance at low power for
portable medical applications

e Higher integration and extensive
peripheral support reducing system
cost

e Extensive roadmap for scalability
and better differentiation

e (ffering ARM-only, ARM-based GPP
and DSP and DSP-only architectures

Medical Diagnostics and Patient Monitoring Overview

TI's complete end equipment solutions for
medical applications leverage our product
expertise in microcontrollers, Digital Signal
Processors (DSPs), SoCs (System-on-Chip
devices) and high-performance analog for
consumer medical and diagnostic patient

monitoring systems.

Digital signal processing technology enables
medical manufacturers to develop cost-
effective, state-of-the-art diagnostic and
patient-monitoring instruments based on
advanced DSP algorithms and bring these
products to market quickly. Signal-
processing algorithms are used for signal
conditioning, performing measurements,
running analytics on measurements to
determine the health condition and graph-
ical display of this measured data. Being
able to perform such processing at low
power is increasingly important for a vari-
ety of portable and small-factor medical
and consumer devices. Low-power
TMS320C55x™ DSP-based SoC devices
provide the processing performance and
peripherals to support such low-power
applications. For processing-intensive
applications, TMS320DM644x DSPs pro-
vide the processing performance required.

User control and interaction is becoming
more and more important as medical
devices become increasingly sophisticated.

A

aVinci™
DM644x

Increasing DSP Performance

Low-power ARM®-based general-
purpose processors are extremely useful
in this aspect. Tl has several ARM-based
solutions in this area, including members
of the TMS320DM35x and OMAP35x plat-
forms. Furthermore, DSP-based solutions,
such as C55x™ DSPs, have an extensive
peripheral set and can perform significant
user control and interaction for portable
systems without the need of an ARM-
based processor.

The ever-increasing need to minimize
healthcare costs is driving remote patient
monitoring and telemedicine. These com-
plex yet portable systems need both ARM
and DSP processing. For reduced form
factor and lower power, it is desirable to
have a single-chip solution which has
these cores. OMAP™ and DaVinci™
architectures employ this dual-core
architecture enabling optimized system
partitioning and performance.

With TI’s extensive portfolio and roadmap,
customers have the freedom to choose an
ARM-only, DSP-only or ARM+DSP solu-
tion. Tl also provides an extensive set of
analog, low-power wireless and connectiv-
ity solutions to complement the low-power
medical processors for portable remote
patient-monitoring applications.

e Up to 600-MHz DSP processor
¢ Up to 300-MHz ARM3 processor
® Video acceleration

 Up to 600-MHz ARM Cortex™-A8

e Up to 450-MHz TMS320C64x+™ DSP

e Extensive power management, vector
floating point, GFX

* Patient monitoring systems, AED

 270-MHz ARMS or 600-MHz Cortex-A8
e \lery low power

® Lower cost

e Patient monitoring systems, AED

e Based on TMS320C55x™ DSP

e Extensive power management

o AED, pulse oximetry, digital
stethoscopes, ECG, EEG, patient
monitoring, audiology

Low-power medical processor families

Texas Instruments  2Q 2008

Digital Signal Processing Selection Guide

<)



System Solutions

Medical Imaging

Medical Imaging Solutions

Get additional information at: www.ti.com/medical

Targeted Applications

e Ultrasound

e Digital x-ray

e lagnetic resonance imaging (MRI)

e Computed tomography (CT)

e Positron emission tomography (PET)
e Nuclear medicine

e Bone densitometer

e Endoscopy

e Medical digital video recorder (DVR)

Additional Information

For more information on Tl compo-
nents that might be useful in your

application, download TI's Medical

Applications Guide (SLYB108B) at

www.ti.com/medical.

Medical Imaging Systems Overview

Advances in imaging technologies have
led to extraordinarily powerful medical
imaging equipment, yielding faster and
more accurate diagnosis and treatment.
This advancement is aided by high-per-
formance DSPs. Tl's high-performance
DSP cores are ideal for meeting real-time
requirements in imaging modalities such
as ultrasound, while the high-bandwidth
interfaces and ability to connect multiple
DSPs together ensure that there will be
enough processing power available in your
medical-imaging system. As the algo-
rithms continue to advance, TI’s program-
mable platforms allow for quick adoption
and speed time to market.

DSP technology is also at the forefront of
another amazing trend in medical imaging
products: the trend to go portable. As doc-
tors and care givers endeavor to reach
more people, creating smaller, more
portable medical equipment is a must. TI's
OMAP™ and DaVinci™ architectures are
designed for low-power, portable applica-
tions enabling medical imaging equip-
ment, such as hand-carried ultrasound
units, to be powerful yet power efficient.

Software Compatible

Device

@P Production
C » Sampling
@ nDevelopment

@D Future

£ C6415T
1GHz

C6ax™ N
600/720 MH

(D

Segment/Integration

DM644x

TI's SoC solutions utilizing embedded
high-performance DSP and ARM® proces-
sors enable smaller end-product foot
prints and reduce system boot times while
enabling image processing, high-level
operating systems, user interface and
control functions at low power for extend-
ed battery life.

Tl provides complete signal chain solu-
tions for your medical imaging needs. In
addition to DSPs, TI's medical product
portfolio includes amplifiers, clocks, data
converters, temperature sensors, interface
logic, microcontrollers, power management
and RF ICs.

Tl Medical Imaging Solutions Benefits

e High-performance DSPs enable latest
imaging algorithms while allowing room
for product differentiation

e Programmable solution and range of
software-compatible processors pro-
vides scaleable imaging platforms,
saving redesign

e Broad range of high-performance cores
and highly integrated SoCs

e Easy-to-use software and tools get you
to market faster

K High-Performance
Imaging
(@ o Diagnostic ultrasound
* Digital x-ray
* MRI, CT, PET
 Back-end imaging

Portable Imaging
System
Diagnostic imaging
* Portable ultrasound

* Medical DVR

OMAP3530 ® Endoscope

b

{ DM355

¢ Performance leadership

¢ Best-in-class development tools
© Code compatiblity

e Technology innovators

A\ 4

Time

Medlical imaging processor families
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Telecom Systems Solutions

System Solutions

Telecom

Get additional information at: www.ti.com/telecom

Targeted Applications

e Wired telephony

o Client-side telephony — for home
networking (voice/data access
points)

© Remote data collection

o Industrial monitoring systems

o Full-duplex speakerphones

o SMS/MMS phones

o Intelligent phones

e Wireless terminal (excluding
handsets)
© Broadband wireless access boxes
o Military and police wireless com-
munication device
o Digital pagers
o Amateur radios

e Telecom accessories
o Hands-free kit
o Bluetooth® headset

e |nfrastructure telecom
o Enterprise
o Gateway
o SoHo

Telecom Systems Overview
Telecom applications require the process-
ing power to handle a wide variety of data,
voice, telephony and connectivity func-
tions. Using TI programmable DSPs, you
can easily expand product capabilities and
feature sets to match the demands of
your design. In addition, you can cus-
tomize, adapt and scale the DSP-based
design to suit your particular requirements
and focus on end-product differentiation.

Tl offers complete DSP-based solutions
for remote data collection, Internet con-
nectivity, telephony co-processing and
voiceband processing client-side telepho-
ny applications. These solutions provide

Device

@ Production
@D Future

C64x
720 MHz

Segment

C641xT

1GHz

Telecom: Tl's telecom solutions include high-performance and low-power DSPs,

analog front ends, comprehensive software supporting industry standards and
development tools which significantly cut power consumption, reduce development time,
minimize board space and enable wired and wireless data, voice, telephony and connectivity functions.

hardware including power-efficient/small-
form-factor DSPs as well as analog front
ends. In addition, comprehensive software
is provided supporting industry standards
as well as flexible software building blocks
that accelerate the design process from
concept through production.

These complete solutions significantly cut
power consumption, reduce development
time, minimize board space and enable
multi-function applications, making a new
class of Internet-access devices possible.
When you combine the processing power,
high integration and flexibility with their
low price points and ease of use, TI DSPs
are a perfect fit for telecom applications.

Infrastructure Telecom
o Enterprise

© Gateway

® SoHo

Client Wireless

 Broadband wireless —
Wi-Max

e Digital amateur radios

® GPS

© Head sets

o Military wireless terminals

© PHS data modems

e Police wireless terminals

© Radios

Client Wired

e Advanced phones

 Faxes

o Full-duplex speakerphones
© Hands-free kits

e Vodems

e Point of sale

© Remote data collection

Telecom solutions roadmap

v

Time
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System Solutions

Video and Imaging

Video and Imaging Systems Solutions

Get additional information at: www.ti.com/videoandimaging

Targeted Applications

e Automotive infotainment

e Automotive video sensing

e Automotive vision

e Broadcast systems

e (Cable head-end video equipments
(routers)

e Digital camcorders

e Digital cameras

e Digital media adapters

e Digital photo frames

e Digital TV and server head-ends

e Digital video recorders

e |P network cameras

e |P-based video-conferencing
endpoints

e |P-based video phones

e |P set-top boxes

e Hard-copy appliances

e Machine vision

e \Media encoder/decoder appliances

e Media gateways

e Medical imaging

e Personal video recorders

e Portable media players

e Professional-grade video broadcast
equipment

e Robotics

e Security recording systems

e Streaming video appliances

e Video broadcast transcoding

e Video-conferencing, multi-point con-
ference units (MCUs)/gateways

e Video infrastructure

¢ Video jukeboxes

e Digital video security recorders
(DVRs)

e Video surveillance cameras

e \Webpads

e Wireless cameras

Video and Imaging Systems Overview

As the video and imaging markets contin-
ue to evolve with new functionality
requirements and multiple emerging video
standards, developers need to adapt
designs with the right balance of process-
ing performance, power consumption and
system flexibility. Portable and plugged
applications need different levels of power
consumption and support for real-time
video processing such as video coding,
transcoding, transrating and video/imaging
instruction sets. TI's processors provide the
processing performance and programma-
bility other processors are unable to provide.

Tl offers a large product portfolio including
hardware, software and integrated system
solutions that are perfect for a variety of
digital video applications. TI's large

Device

@D Production

@ » Sampling
@ nDevelopment
@D Future

*Enhanced C64x+ core

Segment

processor portfolio for digital video appli-
cations includes:

e DaVinci™ Digital Media Technology
(see page 26)

e TMS320C6000™ DSP Platform (see
page 14)

e TMS320C5000™ DSP Platform (see
page 8)

e OMAP™ Platform (see page 38)

Numerous application development kits
are available to get these designs off the
ground quickly. These kits provide hard-
ware and software at a variety of integra-
tion levels and price points to handle real-
time performance, channel density, simul-
taneous processing of video, audio/voice
and data streams across both wired and
wireless networks.

Infrastructure Video
o Cable head-end video systems
i, Next © Multi-channel security DVRs
4 * Professional-grade broadcast-
quality systems
o \/ideo conference MCU/
gateways

Client Video

e |P-based video phones

o |P set-top boxes

© Media encoder/decoder
appliances

© Networked PVRs

* [P video surveillance

o [P video conferencing

Portable Video

o Digital still cameras
o Digital camcorders

© Gaming

© Multimedia jukeboxes
® PDAs

* Portable medical

Video and imaging Solutions roadmap

v

Time
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TI’s Solutions Cover the Entire Video Chain

Tl has a 25+ year involvement in the
video market from one end of the video
chain to the other. The video chain
includes many different steps from the
creation of original content to the final
viewing experience.

Capture

Process

Customers can leverage TI's vast expertise
in video to launch differentiated products
quickly and cost effectively in any number
of market segments. Tl has a number of
customized solutions for various market
segments which simplify development by

Video Chain

Deliver Receive

&,

—

System Solutions

Video and Imaging

providing access to software, tools, the Tl
DSP Developer Network and local support.
For more information on TI's market
expertise and solutions for the entire video
chain, please visit www.ti.com/video.

Acquisition Content is Content is Received Content is
of original video encoded, transported via content is stored, | | accessible
content including | | transcoded, private or decoded and/or through a
A/D and sampling | | transrated public networks transcoded viewing
and/or analyzed mechanism

Additional Resources

Video/Imaging On-Line Information
A wealth of video/imaging information
awaits you at www.ti.com/video.

Whether you need details about any of Tl's
vast array of devices ... or block diagrams
regarding various end equipments ... or
links to selection guides, solutions guides
and application notes, you'll find it here.
You'll also find access to:

e Development boards and EVMs

e \arious system block diagrams

e White papers

e Tl device information

e Free Digital Media Focus eNewsletter

e Video/imaging events around the world
e News releases

Check out TI’s video/imaging applications
page today. And, bookmark it for the
future.

YouTube Video Resources
Tl has a number of information videos on

its TMS320DM355 and =
TMS320DM6467 solu- YOU Tube
tions. These can be

found at www.ti.com/dm355 and
www.ti.com/dm6467. Additionally, Tl has
these videos on YouTube. Check out TI's
YouTube channel for a growing list of Tl

homegrown videos:
www.ti.com/youtube.

Video and Imaging Solutions Guide
Explore TI’s solutions for a wide variety of
video and imaging applications in this
comprehensive guide. TI's Video and
Imaging Solutions Guide contains valuable
video and imaging information for your
design needs. Find out everything you
need to know in this complete guide that
includes system block diagrams, product
information, development tools, software,
support and various other resources.
www.ti.com/visolutionsguide

Subscribe to the Digital Media Focus
eNewsletter

TI's technologies and resources allow you
to design high-end to low-cost video/
imaging products with DSP-based solu-
tions. Subscribe to
the monthly Digital
Media Focus
eNewsletter to
receive the latest
Tl technology
releases, informa-
tive documenta-
tion, time-saving
training and other
useful tips and
tricks to get your
design to market quickly. Go to
www.ti.com/digitalmediafocus to
subscribe.
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Video and Imaging

Video and Imaging Development Tools

Tl has a number of hardware/software development tools that can
be used for a variety of digital video designs. Two of the newest
tools are highlighted below: the TMS320DM355 Digital Video

Evaluation Module and the TMS320DM6467 Digital Video
Evaluation Module.

TMS320DM6467 Digital Video Evaluation Module (DM6467
DVEVM) — The TMS320DM6467 Digital Video Evaluation Module
(DVEVM) includes both hardware and software enabling developers

TMS320DM6467 Digital Video Evaluation Module

to start immediate evaluation of the DM6467 processor. DVEVMs
come complete with a demo version of MontaVista Linux Pro 4.0,
drivers, Codec Engine, evaluation codecs and an evaluation board.
The DVEVM can be used for the development of digital video
applications such as surveillance digital video servers/recorders,
media gateways, multi-point control units digital media adapters,
set-top boxes and many other high-definition video applications.

The DM6467 DVEVM allows developers to write production-ready
application code for the ARM® and provides access to the
TMS320C64x+™ DSP and HD-Video/Imaging Co-Processor core
using DaVinci™ APIs to begin immediate application development
for the DM6467 digital media processor.

The Digital Video Software Production Bundle (DVSPB) MontaVista
Linux companion product is recommended for production.

For more information, contact your authorized Tl distributor or visit
www.ti.com/dm6467dvevmdsg.

TMS320DM355 Digital Video Evaluation Module (DM355
DVEVM) — The TMS320DM355 Digital Video Evaluation Module
(DVEVM) includes both hardware and software enabling develop-
ers to start immediate evaluation of the DM355 processor.
DVEVMs come complete with a demo version of MontaVista Linux
Pro 4.0, drivers, Codec Engine, evaluation codecs and an evalua-
tion board. Registered DVEVM users may download TI’s JPEG and
HD MPEG-4 SP production codecs and G.711 codec free of
charge from the DaVinci software updates site. The DVEVM can
be used for the development of digital video applications such as
IP security cameras, digital photo frames, digital cameras, video
doorbells, portable medical and portable digital video products
that have yet to be invented.

The DVEVM allows developers to write production-ready applica-
tion code for the ARM and provides access to the MPEG/JPEG co-
processor core using DaVinci APIs to begin immediate application
development for DM355 digital media processors.

The Digital Video Software Production Bundle (DVSPB) MontaVista
Linux companion product is recommended for production.

TMS320DM355 Digital Video Evaluation Module

For more information, contact your authorized Tl distributor or visit
www.ti.com/dm355dvevmdsg.

For a complete listing of all of Tl’s video/imaging hardware and software development tools, please see the chart on the next page.
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Video and Imaging

Video and Imaging Hardware and Software Development Tools

Description Part Number Price’
Hardware Development Tools
TMS320DM642 Digital Media Development Kit (DM642 DMDK) TMDSDMK642 (U.S. part number) 6,495
TMDSDMK642-0E (European part number)
Video Security over Internet Protocol Development Platform (VSIP) — NTSC format TMDXVSK642 (U.S. part number) 15,000
VSIP Development Platform — PAL format TMDXVSK642-0E (European part number)
VSIP Development Platform with ATEME Emulator — NTSC format TMDXVSK642-3 (U.S. part number) 16,000
VSIP Development Platform with ATEME Emulator — PAL format TMDXVSK642-3E (European part number)
TMS320DM6446 Digital Video Evaluation Module (DVEVM) TMDSEVM6446 2,495
OMAP35x Evaluation Module TMDXEVM3503 (U.S. part number) 1,499
TMS320DM642 Evaluation Module (EVM) TMDSEVM642 1,995
TMS320DM6437 Digital Video Development Platform (DVDP) TMDXVDP6437 495
TMS320DM648 Digital Video Development Platform (DVDP) TMDXDVP648 1,295
TMS320DM355 Digital Video Evaluation Module (DVEVM) TMDXEVM355 495
TMS320DM6467 Digital Video Evaluation Module (DVEVM) TMDXEVM6467 1,995
Spectrum Digital XDS510PP-Plus Emulator TMDSEMUPP (U.S. part number) 1,095
Spectrum Digital XDS510PP-Plus Emulator with European Cords TMDSEMUPP-OE (European part number) 1,095
Spectrum Digital XDS510™ USB Emulator TMDSEMUUSB 1,495
Blackhawk XDS560™ JTAG PCl Emulator TMDSEMUS60PCI 2,995
Blackhawk XDS560 USB High-Performance JTAG Emulator TMDSEMU560U 2,999
XDS560 USB Trace Emulator® TMDSEMUS60T 9,995
Digital Video Software Production Bundle (DVSPB) TMDSDVSPBA9-L 6,995
Digital Video Software Production Bundle (DVSPB) + CCStudio IDE and XDS560R Emulator TMDSDVSPBA9-3L 10,995
Code Composer Studio™ (CCStudio) IDE Platinum v 3.3 Development Tools Bundled with Annual S/W Subscription TMDSCCSALL-1 3,595
Supports C6000™, €5000™, C2000™, DaVinci™ and OMAP™ processor platforms
(£6000, 5000, C2000, DaVinci, and OMAP processor CCStudio Development Tools Annual Software TMDSSUBALL 600
Subscription for Version 3.10 and higher
Code Composer Studio IDE Free Evaluation Tools SPRC119 (www.ti.com/freetools) Free
Includes C6000 DSP and DaVinci CCStudio IDE 120-Day Free Evaluation Tools®
TMS320C62x™ DSP Image Library SPRC093 Free
TMS320064x™ DSP Image Library SPRC094 Free
" Prices are quoted in U.S. dollars and represent year 2008 suggested resale pricing. Al prices are subject to change. Customers are New tools are listed in bold red.

aadvised to obtain the most current and complete pricing information from T prior to placing orders. TI may verify final pricing prior to accepting any order.

2 The XDS560 Trace is designed for use with trace-enabled digital signal processors. Currently the following processors are fully supported by trace: TMS32006418, TMS320C6416T,
TMS320C6415T, TMS320C6414T, TMS320C6413, TMS320C6412, TMS320C6411, TMS320C6410, TMS320DM648, TMS320DM647, TMS320DM643, TMS320DM642, TMS320DM641 and
TMS320DM640 processors.

3 Includes full-featured Code Composer Studio Development Tools, code generation tools (C/C++ compiler/assembler/linker) and simulator all limited to 120 days.

Video and Imaging Integrated Solutions
For more information on TI's video and imaging solutions, go to www.ti.com/videoandimaging
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Power Management Products for the TMS320DM644x/DM643x/DM64x™ DSP Generations

Get samples, data sheets, Evaluation Modules (EVMs) and app reports at: power.ti.com

Suggested Texas Instruments Power Management Solutions for Battery-Powered TMS320DM644x/TMS320DM643x Processors

Core and I/0 Voltages
Synchronous Non-Synchronous Synchronous
Input Controller Controller Integrated FET
Voltage (External FETs) (External FET and Diode) Converter
33V TPS75401 TPS40041 TPS64200 TPS62040
5V TPS75401 TPS40042 TPS64200 TPS62040
12V TPS40190 TPS40200
TPS5124T
Al TPS51241 TPS40200*

TDual-output controller

*Due to Vout/Vin ratio core voltage may have to be stepped down from I/0 voltage
/0 supply 3.3V, current up to 1 A

Core supply down to 1.0V, current up to 2 A

Non-Synchronous

Integrated FET Multiple-Output
Converter Converter
TPS65023
TPS54350 TPS65023
TPS54386
TPS5420
TPS54386
TPS5420* TPS54386

Suggested Texas Instruments Power Management Solutions for Line-Powered TMS320DM644x/DM643x/DM64x Processors
Core and I/0 Voltages

Synchronous Non-Synchronous Synchronous Non-Synchronous Non-Isolated Isolated
Input Controller Controller Integrated FET Integrated FET Power Power Multiple-Output
Voltage LDO (External FETs) | (External FET and Diode) Converter Converter Module Module Converter
33V TPS75401 TPS40041 TPS64200 TPS54317 PTH04070 TPS65023
5V TPS75401 TPS40042 TPS40200 TPS54317 TPS54350 PTH04070 TPS65023
TPS54386
12V TPS40190 TPS40200 TPS54350 TPS54350 PTH08080
TPS5124f TPS54386
24\ TPS40057 TPS40200* TPS5430* PTN78000* PTB78560*
TPS5124F TPS54386
48V TPS40061 TPS40200* PTMA403033*
TDual-output controller
*Due to Vout/Vin ratio core voltage may have to be stepped down from 1/0 voltage
/0 supply 3.3 V, current up to 1 A
Core supply down to 1.0V, current up to 2 A
DSP_EN
Vo ve  TPS65023 DaVinci™
TMS320DM644x
VINDCDC1 SCLK SCLK
SDAT SDAT
VINDCDC2 INT GL_|
T VDeDC1 g‘S’:BVDDIPZLDO il "
X APLLREFV omain
VIN_LDO VDDA_1P1V
LOWZBATT. vDcDe2 DVD18
VDCDC3 0o———AW\4 PWRFAIL_SNS L2 DVDDR2
2 VDDA _1P8V
{ LOWBAT_SNS USB_VDD1P8 18V
b3 _ M24VDD Domain
‘; HOT_RESET PLLVDD18
TRESPWRON DDR_VDDDL
MXVDD

Viyo DEFLDO1

LDO_EN
VSYSIN

vDCDC3

L3

RESPWRON
AGND1
AGND2

7 PGND1

DCDC2_EN
ENo DCDC1_EN

DEFDCDC2
DEFDCDC1

PGND2
PGND3

USB_VDDA3P3 33V
DVDD33 Domain
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DSP Support
Design Answers at Your Fingertips

Digital Signal Processing Support Resources

Support

Obtain additional information on training, technical documentation and more at: www.ti.com/dspsupportdsg

Get to market easily and quickly by leveraging Tl DSP support. Customers can access fast and accurate support for their DSP applica-
tions. From Getting Started with DSP to technical documentation and much more, Tl offers the technical support you need when YOU
need it. On-line training, webcasts, workshops and the Tl Developer Conference provide convenient training choices.

Getting Started with TI DSP

TI’s web-based “Getting Started” DSP
support tool helps engineers get their
designs from ingpiration to implementation
quickly and easily. Designers choosing to
use TI DSPs in their real-time applications
get easy-to-access introductory DSP con-
tent, thus decreasing the learning curve
and speeding products to market.
www.ti.com/gettingstarteddsg

The Essential Guide to Getting
Started with DSP CD-ROM

This free CD contains links to a variety of
getting started resources including docu-
mentation and the lat-

est new product
information. It also
provides you with
a guided tour of
eXpressDSP™
Software and
Development Tools and

a 120-day free evaluation of the Code
Composer Studio™ IDE Platinum Edition
for the TMS320C2000™,
TMS320C5000™ and TMS320C6000™
DSP platforms, and DaVinci™ and
OMAP™ processor platforms. Download
today at www.ti.com/ccsfetsdsg

Video Casts: Engineering in
Front of the Camera

Tl provides a variety of quick videos, all
under five minutes, showcasing the
OMAP35x and DaVinci processors. These
on-demand video casts feature complete
platform information including hardware,
software, system block diagrams and
much more.

e DM355 Video Casts — The DM355
video casts give engineers the technical
meat on the DM355 processor and
solutions. Topics include: Codec Engine,
software, tools, an architectural overview
and discussions on the future of video.
www.ti.com/dm355videocasts

e DM6467 Video Casts — View one or all
of the DM6467 video casts for a look at
why this DaVinci SoC is ideal for HD
transcoding. Tl experts discuss the
future of transcoding, as well as the
DM6467 processor, DVEVM and video
surveillance.
www.ti.com/dm6467videocasts

e OMAP35x Video Casts — Download the
newest video casts discussing the bene-
fits of the OMAP35x applications
processor and the Open Source
Community.
www.ti.com/omap35xvideocasts

Podcasts

The podcasts feature industry news, tech-
nology updates and practical tips regard-
ing the latest innovations from Tl in digital
signal processing. Check out the archive
at www.ti.com/podcasts

Blogs

Check out the latest posts by Tl DSP lead-
ers. Interesting, enlightening and opinion-
ated, they’ll give you insight into trends at
Tl and throughout the industry. See what
they’re saying at
www.ti.com/video360blogdsg

Tl DSP On-Line KnowledgeBase
Available 24 hours a day, seven days a
week, the TI DSP KnowledgeBase is the
industry’s most complete on-line resource
for DSP questions and project development
support. Featuring an easy-to-use, natural-
language-based search capability, the DSP
KnowledgeBase pulls information from
hundreds of thousands of TI DSP content
web pages, including technical documen-
tation, giving customers immediate, rele-
vant and focused answers to their search.
www.ti.com/kbasedsg

DSP Webcasts

Tl conducts free DSP webcasts to address
topics most critical to designers. A typical
webcast includes a presentation followed
by a question & answer session with the
technical engineering presenter specializ-
ing in the topic. After the live event, DSP,
OMAP and DaVinci technology webcasts
are available via the webcast archives.
www.ti.com/webcasts
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Digital Signal Processing Support Resources

Support

Tl Open Source Software

Tl sees open source as a means to drive
innovation, ultimately enabling our cus-
tomers to create market-leading devices
that push the envelope with performance
and advanced capabilities. Tl participates
in a number of open source industry ini-
tiatives such as the Open Handset
Alliance, ARM®’s Mobile Linux Initiative,
The Linux Foundation, GStreamer, Eclipse
and Helix, among others. This site will
serve to foster collaboration between Tl
and the open source community and pro-
vides a list of ongoing open source proj-
ects we support.

opensource.ti.com

Technical Documentation

Find complete and easy-to-use data
sheets, user’s guides and application
reports for all TI DSP platforms and corre-
sponding DSP software development
tools.

www.ti.com/techdocsdsg

DaVinci™ Developers’ Wiki

The DaVinci Technology Developers’ Wiki
provides a collaborative environment for
digital media engineers using Texas
Instruments DaVinci processors to share
technical tips and open source code. The
Developers’ Wiki is designed to get you to
market faster by shortening the design
knowledge ramp, assist other developers
innovate and foster a growth of DaVinci
technology knowledge on hardware and
software.

www.ti.com/davinciwikidsg

Publications

eTech Innovations eNewsletter
Receive the latest digital signal processing
news from Tl
including: DSP sili-
con, software,
systems applica-
tions and support
information.
Subscribe today
for this free
monthly
eNewsletter to be
delivered right to
your inbox in html or text format.
www.ti.com/etechdsg

[ ——

Digital Media Focus eNewsletter
Subscribe to the monthly Digital Media
Focus eNewsletter
to receive the lat-
estTl
video/imaging
technology releas-
es, informative
documentation,
time-saving train-
ing and other use-
ful tips and tricks
to get your design
to market quickly.
Goto
www.ti.com/digitalmediafocus to
subscribe.

My.Tl.com Newsletter

Receive a customized weekly e-Newsletter
and choose the topics and stories that you
want to read. Learn about the latest tech-

nology in audio, communications, control,

security, systems, telecom, video/imaging

and much more.

www.ti.com/myti

Tl Product Information Center
(PIC)

Worldwide technical support staff are
available to answer questions and trou-
bleshoot problems. Contact the PIC by
e-mail or directly by phone. See the
worldwide contact information inside the
front cover for the e-mail and phone num-
ber appropriate to your area.
www.ti.com/dspsupportdsg

Tl DSP Discussion Groups

Join the community of DSP users and
share information about signal processing
application design. Peer-to-peer discus-
sion groups cover topics on OMAP™ and
DaVinci processors, along with other
TMS320™ DSPs and controllers.
www.ti.com/discussgroupdsg

Tl On-Line Community

TI’s new on-line support communities
empower engineers to be heard — Tl is
hosting a new on-line “Support
Communities” web site to answer the diffi-
cult questions via forums, blogs and
videos in key categories including DSP,
analog, software and more.
www.ti.com/community
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Training Resources

Digital Signal Processing Support Resources

On-Line Training ® Webcast Library ® One-Day Workshops e Multi-Day Workshops

Support

Get updated information on Tl training resources at: www.ti.com/training

Tl Developer Conference

The TI Developer Conference is the indus-
try’s premier real-time signal processing
event, showcasing the latest innovations in
high-performance analog, DSP and
microcontrollers to help customers maxi-
mize their system design and accelerate
time to market. Attendees will have
access to high-level technical content that
will help them with projects they are

working on today. Attendees can expect a
multitude of networking and interaction
opportunities with industry leaders and
peers.

Track sessions include:
e Audio

e Communications

e Education

e Industrial

e |ighting & Displays

e Medical

e Systems & Trends

e Tools & Embedded Software
e Video & Imaging

Visit www.ti.com/tidc

On-Line Training

A variety of free on-line training courses
are available to you at your fingertips
24/7. Learn more about how to design
your signal processing application with

self-paced, on-line training courses cover-
ing DSP, DaVinci™ and analog applica-
tions, easy-to-use software development
tools and more.

Visit www.ti.com/onlinetrainingdsg for
more FREE courses!

DSP Webcast Library

The library contains a variety of webcasts
ranging from technical “How-Tos” to sys-
tems solution presentations and product
overviews, which address current topics

most critical to designers. Designed for
24/7 access worldwide via the Web, these
webcasts typically last one hour. Each
includes a presentation followed by a

Question & Answer session with the tech-
nical engineering presenter specializing in
the topic. To access the library, visit
www.ti.com/webcastsdsg

Tl Technology Days

Tl Technology Days include technical
design seminars that focus on the tech-
niques of practical design applications
illustrated along with technology exhibits.

The sessions include topics within multiple
tracks on analog signal chain, digital sig-
nal processing, low-power RF, MSP430
microcontrollers and power management.

There are also representatives available at
various booths for dialog on specific Tl
products.

www.ti.com/titechdaysdsg

One-Day Workshops

One-day workshops are introductory
courses designed to offer product or tech-
nology knowledge. These workshops
include a significant hands-on section and
are ideal introductions to get started with
TI DSPs. Visit
www.ti.com/1dayworkshopsdsg for a
complete list of courses.

TMS320DM6437 DaVinci Technology

One-Day Workshop

e |n-depth look at the core device archi-
tecture of TMS320DM643x processors
and an overview of the software
infrastructure

e Audio and video driver usage in
DSP/BIOS™ kernel and Linux-based
systems

e Codec Engine framework

e (Capabilities of the DSP/BIOS™ kernel
and Linux operating systems

www.ti.com/dm64371dwdsg

TMS320F2808 eZdsp™ One-Day

Workshop

e Basic DSP controller implementation

e TMS320F2808 DSP architecture

e How to use PC-based development
tools — F2808 eZdsp and Code
Composer Studio™ IDE

e System design

www.ti.com/f2808ezdsp1dwdsg
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Digital Signal Processing Support Resources

Support

Multi-Day Workshops

Three- or four-day, hands-on, advanced,
educational courses are highly technical
and designed for engineers who want to
sharpen their design and development
skills. Managed by TI’s technical training
staff, these workshops include extensive
hands-on labs emphasizing the
demonstration and application of
techniques and skills.

TMS320DM644x DaVinci™

Technology Workshop

e Introduction to DaVinci technology:
device, software and tools

e Application layer programming

e Signal-processing layer programming

e Advanced system programming details

www.ti.com/dm644xmdwdsg

TMS320DM64x™ Video System

Integration Workshop

e DM642 hardware

e Code Composer Studio™ IDE
introduction

e DSP/BIOS™ kernel introduction

e Reference frameworks

e Video basics

e Video peripherals

e Using and modifying the FVID driver

e Optimizations

e Audio

e Communications

www.ti.com/dm64xmdwdsg

TMS320C6000™ DSP Optimization

Workshop

e C6000™ DSP architecture and pipeline

e |ntroduction to Code Composer Studio
IDE using C programs

e Optimizing code

e Software pipelining techniques

e Numerical issues with fixed-point
processors

e Writing high-speed interruptible code

e |nternal memory and cache

www.ti.com/c6000optmdwdsg

TMS320C645x DSP System
Integration Workshop

e Architectural overview

e Code Composer Studio IDE basics
e Introduction to DSP/BIOS kernel

e Basic memory setup, PLL, CSL 3.0
e |nterrupts

e EDMA 3.0

e Using the EMAC/NDK

e Serial Rapidl0® and MSGQ

e QOptimizing your code/system

e System design considerations
www.ti.com/c645xmdwdsg

TMS320C64x™/C67x™ DSP System

Integration Workshop

e Use Code Composer Studio Platinum
Edition 3.1 IDE

e Design a real-time double-buffered
system

e DSP/BIOS kernel scheduling

e McBSP serial ports multi-channel
features

e EDMA’s advanced features

e Evaluate and use C6000 boot loader

e Setting up a bootable image in Flash
ROM

www.ti.com/c64xc67xmdwdsg

DSP/BIOS 0S Design Workshop

e Real-time system concepts

e Work with software development tools
provided by Code Composer Studio IDE
and TMS320C6416 DSP

e Software interrupts (SWI)

e Multi-tasking

e Communicating with tasks

e Writing device drivers

¢ Memory management/dynamic object
creation capabilities

www.ti.com/dspbiosmdwdsg

TMS320C28x™ DSP Workshop
e Architectural overview

e Programming development environment
e Peripheral register header files
e Reset and interrupts system

e |nitialization analog-to-digital

e Converter control peripherals

e Numerical concepts and IQMath
e Using DSP/BIOS kernel

e System design communications
www.ti.com/c28xmdwdsg

Registration
To register for these workshops, please
visit www.ti.com/multidayworkshopsdsg
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TI DSP Device Nomenclature

Texas Instruments DSP device nomenclature includes a prefix
(signifying the device qualification status), the device family num-
ber (i.e., 320 or 32 for TI DSPs), a technology symbol, the device
number (typically three to five alpha-numeric characters), a two-
or three-character package type code, an optional temperature

range character, and the device speed designation. Other varia-
tions do exist on a limited basis. See the specific device data
sheet for additional information on device nomenclature for that
device.

For the most updated information, visit www.ti.com/dsp

Typical Digital Signal Processor Nomenclature

TMS 320 DM 6437 () ZWT () 6
Prefix — | L— Device Speed Range
TMX = Experimental device 4 = 400 MHz
TMS = Qualified device 5 = 500 MHz
6 = 600 MHz
Device Family
320 =TMS320™ DSP family Temperature Range (Junction)
Blank = 0°C to 90°C, Commercial Grade
Technology Q = -40°C to 125°C, Automotive Grade
DM = Digital media R = 0°C to 90°C, Commercial Grade (Tape and Reel)
S = —40°C to 125°C, Automotive Grade (Tape and Reel)
Device Packade T
: ackage Type
Cﬁgg;”” DSP: ZWT = 361-pin plastic BEA, with Pb-Free soldered balls
6435 ZDU = 376-pin plastic BGA, with Pb-Free soldered balls (Green)
6433
6431 Silicon Re\llilsion
Blank = Revision 1.3
Typical Applications Processor Nomenclature
X O0MAP3530 B CBB

Prefix — 1

X =Experimental device
P =Prototype device
null = Production device

Device

I Package Type

CBB = 515-pin PGBA
CUS = 423-pin PBGA

Silicon Revision
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Complementary Products for the TMS320™ DSP Family
© Linear and Logic Products

Analog Switch

¢ Provide a high-speed bidirectional
bus interface between DSPs, CPUs,
industry standard buses, memory
and peripherals.

¢ TI's analog switches are designed to
pass (or isolate) analog signals (both
voltage and current) and support
analog applications such as audio
and video data transmission.

e TI's TS product family encompasses
a variety of analog switches with dif-
ferent ON resistances, bandwidth,
charge injection and total harmonic
distortion to target any application.

Voltage Level Translation

e |nterfacing any low-voltage compo-
nent with legacy, high-voltage devices.

e Protects a DSP that has non-over-
voltage tolerant inputs.

e These dual-supply devices allow for
bidirectional level translation be-
tween different voltage nodes from
1.2Vto3.6Vand1.65Vt05.5V.

I/0 Expansion

e TI's I2C I/0 expanders allow system
layout to be greatly simplified.

e Two-wire bus reduces PCB com-
plexity through trace reduction and
routing simplification.

Bus Interface Products

e The LVC and ALVC families offer Vg
fully specified to match the needs of
the TMS320™ DSP family:
3.3V, 25Vand 1.8 V.

e Broad range of surface mount pack-
aging options from SOIC to BGA.

e Propagation delays of 3 ns and
below.

e Bus hold on data inputs decreases
system component count by elimi-
nating the need for external pull-up/
pull-down resistors.

Analog Switches for TMS320 DSPs

o
=l
-
=
3
@

Device (max) | (max) (max) (min)
SPST

(max) | (ns) (max) | (ns) (max) | Pins / Package

TS5A3166 0.9 0.15 — 1.65 55 7 1.5 5/8C70, SOT-23, WCSP
TS5A3167 0.9 0.15 — 1.65 55 7 11.5 5/SC70, SOT-23, WCSP
TS5A4594 8 1.5 — 2.7 55 17 14 5/8C70, SOT-23
TS5A4595 8 15 — 2.7 55 17 14 5/SC70, SOT-23
TS5A4596 8 1.5 — 2.7 55 17 14 5/8C70, SOT-23
TS5A4597 8 15 — 2.7 55 17 14 5/SC70, SOT-23
TS5A1066 10 5 — 1.65 55 55 45 5/8C70, SOT-23, WCSP
TS5A23166 0.9 0.25 0.1 1.65 55 75 1 8/US8, WCSP
TS5A23167 0.9 0.25 0.1 1.65 55 75 11 8/US8, WCSP
TS3A4741 0.9 0.4 0.05 1.65 3.6 14 9 8/MSOP

TS5A2066 10 5 1 1.65 5.5 5.8 3.6 8/SM8, US8, WCSP
TS3A4751 0.9 0.4 0.05 1.65 3.6 14 9 14/TSSOP

TS5A6542  0.75 0.25 0.25 2.25 55 25 20 8/WCSP

TS5A4624 0.9 0.25 0.1 1.65 55 22 8 6/SC70

TS5A3153 0.9 0.15 0.1 1.65 55 16 15 8/US8, WCSP
TS5A3154 0.9 0.15 0.1 1.65 55 8 12.5 8/US8, WCSP
TS3A4751 0.9 0.4 0.05 1.65 3.6 14 9 14/TSSOP

TS5A6542  0.75 0.25 0.25 2.25 55 25 20 8/WCSP

TS5A4624 0.9 0.25 0.1 1.65 55 22 8 6/SC70

TS5A3153 0.9 0.15 0.1 1.65 55 16 15 8/US8, WCSP
TS5A3154 0.9 0.15 0.1 1.65 55 8 12.5 8/US8, WCSP
TS5A3159A 0.9 0.25 0.1 1.65 55 30 20 6/SC70, SOT-23, WCSP
TS5A3159 1.1 0.15 0.1 1.65 55 35 20 6/SC70, SOT-23
TS5A3160 0.9 0.25 0.1 1.65 55 6 13 6/SC70, SOT-23
TS5A3157 10 5 0.2 1.65 55 8.5 6.5 6/SC70, SOT-23, WCSP
TS5A63157 10 2 0.14 1.65 55 5 34 6/SC70, SOT-23
TS5A2053  13.8 45 45 1.65 55 6.8 4.1 8/SM8, US8
TS5A23159 0.9 0.25 0.1 1.65 8BS 13 8 10/MSOP, QFN
TS5A23160 0.9 0.25 0.1 1.65 55 5.5 10 10/MSOP

TS5A23157 10 Atyp) 0.15(typ) 1.65 55 5.7 38 10/MSOP, QFN

SPDT x 4

TS3A5018 10 7 0.8 1.65 3.6 8 6.5 16/S0IC, SSOP (QSOP), TSSOP, TVSOP, QFN
TS5A3359 0.9 0.25 0.1 1.65 55 21 10.5 8/US8
TS5A3357 15  65(yp) 0.1 (yp) 1.65 55 6.5 3.7 8/SM8, US8

SP4T x 2
TS3AS017 12 9 2 2.3 36 9.5 35

16/S0IC, SSOP (QSOP), TSSOP, TVSOP, QFN
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Complementary Products for the TMS320™ DSP Family

Linear and Logic Products &)
Voltage Level Translation for TMS320 DSPs

TXBO101 1 121036 1.65t05.5 6-pin NanoStar™/NanoFree™
TXB0102 2 1.2103.6 1.65105.5 8-pin NanoStar/NanoFree
TXB0104 4 1.2103.6 1.65105.5 12-pin NanoStar/NanoFree
TXB0108 8 1210 3.6 1651055 20-ball BGA

TXS0101 1 1.2103.6 1.65105.5 6-pin NanoStar/NanoFree
TXS0102 2 1.2103.6 1.65105.5 8-pin NanoStar/NanoFree
TXS0104E 4 121036 1651055 12-pin NanoStar/NanoFree
TXS0108E 8 121036 1.65105.5 20-pin NanoStar/NanoFree
SN74AVC1T45! 1 121036 121036 6-pin NanoStar/NanoFree
SN74LVC1T45 1 1.65105.5 1.65105.5 6-pin NanoStar/NanoFree
SN74AVC2T45! 2 121036 121036 8-pin NanoStar/NanoFree
SN74LVC2T45 2 1.65t05.5 1.65t05.5 8-pin NanoStar/NanoFree
SN74AVCAT245! 4 12103.6 12103.6 16-pin QFN
SN74AVC8T245! 8 1.2103.6 1.2103.6 24-pin QFN
SN741VC8T245' 8 1651055 1651055 24-pin QFN
SN74AVC16T245" 16 1210 3.6 12103.6 56-ball VFBGA
SN74AVCA164245! 16 14103.6 14103.6 56-hall VFBGA
SN74AVCB164245! 16 14103.6 14103.6 56-hall VFBGA
SN74LVC16T245' 16 1.65105.5 1.35105.5 56-hall VFBGA
SN74AVC20T245" 20 1.2103.6 1.2103.6 56-hall VFBGA
SN74AVC24T245" 24 1210 3.6 1.2103.6 83-hall VFBGA
SN74AVC32T245" 32 1210 3.6 1210 3.6 96-hall VFBGA
SN74AVCB324245' 32 12103.6 121036 96-ball VFBGA

T Bus hold option available.

Low-Voltage 1/0 Expanders Selection Guide

Max Bit or Additional Features

Frequency Vcc Range Channel m-- Configuration mm

| (kHz) | Address [ (V) | Width | Power | Interrupt [ Reset [ Registes [ /0 [ Pull [ Drain |
TCA6408 400 010000x  1.65t0 5.5 8-bit v v v 4 4 v
TCA6416 400 010000x  1.65t0 5.5 16-bit v 4 4 v 4 v

Preview products are listed in bold blue.

1/0 Expanders Selection Guide

Max Bit or Additional Features
Frequency VecRange | Chamel | Low | | | Configuration | 5-V-Tolerant | Push- | Open- |
| (kH2) | Address [ (V) | Width | Power | Interrupt | Reset | Registers | 10 | Pull | Drain
PCA9536 400 1000001  2.3t05.5 4-bit v v v
PCA6107 400 0011 xxx ~ 23t055 8-bit v v v v v v v
PCA9534 400 0100 xxx ~ 2.3t055 8-bit v v v v v
PCA9534A 400 011 xxx  23t055 8-bit v v v v v
PCA9538 400 1110 0xx ~ 2.3t05.5 8-bit v v v v v v
PCA9554A 400 01T xxx  23t055 8-bit v v v v
PCA9554 400 0100 xxx ~ 2.3t055 8-bit v v v v
PCA9557 400 0011 xxx  23t055 8-bit v v v v v v
PCA9535 400 0100 xxx ~ 2.3t055 16-bit v v v v v
PCA9539 400 1110 1xx ~ 2.3t05.5 16-bit v v v v v v
PCA9555 400 0100 xxx ~ 2.3t055 16-bit v v v v
PCF8574 100 0100 xxx ~ 25t06.0 8-bit v v
PCF8574A 100 011 xxx  25t06.0 8-bit v v
PCF8575 400 0100 xxx ~ 25t0 55 16-bit v v
PCF8575C 400 0100 xxx ~ 45t055 16-bit v v

Preview products are listed in bold blue.
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Complementary Products for the TMS320™ DSP Family
© Linear and Logic Products

LED Driver Selection Guide

Max Bit or Additional Features 1/0 Type
Frequency 12c Vgc Range | Channel mm Dimming and Brightness | 5-V Tolerant m
(kHz) Address (\')} Width Control Reglsters I/0 Dram

TCA6507 400 1000101  1.65t0 3.6  7-channel 2

Bus Interface for TMS320 DSPs

Supply tod max Package
Device Description Voltage (ns) (Number of Pins)

SN74ALVC16244A 16-bit buffer/driver with 3-state outputs 33V TSSOP, SSOP(48) / VFBGA(56)
SN74ALVCH16244 16-bit buffer/driver with 3-state outputs 33V 3 TSSOP, TVSOP, SSOP(48) / VFBGA(56)
SN74ALVCH16245 16-bit bus transceiver with 3-state outputs 33V B TSSOP, TVSOP, SSOP(48) / VFBGA(56)
SN74ALVCH16373 16-bit transparent D-type latch with 3-state outputs 33V 3.6 TSSOP, SSOP(48) / VFBGA(56)
SN74ALVCH16374 16-bit edge-triggered D-type flip-flop with 3-state outputs 33V 4.2 TSSOP, SSOP(48) / VFBGA(56)
SN74ALVC16835 18-bit Universal Bus driver with 3-state outputs 3.3V 3.6 TSSOP, TVSOP, SSOP, VFBGA(56)
SN74ALVCH16835 18-bit Universal Bus driver with 3-state outputs 3.3V 3.6 TSSOP, TVSOP, SSOP, VFBGA(56)
SN74ALVCH162244 16-bit buffer/driver with 3-state outputs 3.3V 4.2 TSSOP, SSOP(48)
SN74ALVCH162374 16-hit edge-triggered D-type flip-flop with 3-state outputs 3.3V 46 TSSOP, SSOP(48)

SN74ALVC162835 18-bit Universal Bus driver with 3-state outputs 3.3V 4.2 TSSOP, TVSOP, SSOP(56)
SN74ALVCH162835 18-hit Universal Bus driver with 3-state outputs 33V 4.2 TSSOP, TVSOP, SSOP(56)
SN74LVC16244A 16-bit buffer/driver with 3-state outputs 33V 41 TSSOP, TVSOP, SSOP(48) / VFBGA(56)
SN74LVCH16244A 16-bit buffer/driver with 3-state outputs 33V 41 TSSOP, TVSOP, SSOP(48) / VFBGA(56)
SN74LVC16245A 16-hit bus transceiver with 3-state outputs 33V 4 TSSOP, TVSOP, SSOP(48) / VIFBGA(56)
SN74LVCH16245A 16-bit bus transceiver with 3-state outputs 33V 4 TSSOP, TVSOP, SSOP(48) / VFBGA(56)
SN74LVC16373A 16-bit transparent D-type latch with 3-state outputs 3.3V 4.2 TSSOP, TVSOP, SSOP(48) / VFBGA(56)
SN74LVCH16373A 16-bit transparent D-type latch with 3-state outputs 3.3V 4.2 TSSOP, TVSOP, SSOP(48) / VFBGA(56)
SN74LVC16374A 16-bit edge-triggered D-type flip-flop with 3-state outputs 33V 45 TSSOP, TVSOP, SSOP(48) / VFBGA(56)
SN74LVCH16374A 16-bit edge-triggered D-type flip-flop with 3-state outputs 33V 45 TSSOP, TVSOP, SSOP(48) / VFBGA(56)

Little Logic Little Logic for TMS320 DSPs

. . ) el T Description \oltage (ns) (Number of Pins)

tical locations provides for simplified

. . SN74AUC1G00 Single 2-input positive-NAND gate 18V SOT, DSBGA (5)
routing and board space savings SNTAAUCIGO4  Single nverter gate 18V 2.5 0T, DSBGA (5
* Single gates also provide easy state SN74AUC1G07  Single buffer/driver with open-drain output 18V 25  SOT DSBGA(5)
change for control inputs SN74AUC1GO8  Single 2-input positive-AND gate 1.8V 25 SOT, DSBGA (5)
e The NanoStar™ package provides SN74AUC1G14  Single Schmitt-Trigger inverter 18V 28 SOT,DSBGA (5)
the industry’s smallest logic package SN74AUC1G32 Single 2-input positive-OR gate 18V 2.5 SOT, DSBGA (5)
SN74AUC1G79 Single positive-edge-triggered D-type flip-flop 18V 1.9 SOT, DSBGA (5)

SN74AUC1G125  Single bus buffer gate with 3-state output 18V 2.5 SOT (5), DSBGA (5)

SN74AUP1G08 Low-power single 2-input positive-AND gate 33V 42 SOT (5), DSBGA (5)

SN74AUP1G57 Low-power configurable multiple-function gate 33V 5% SOT (6), DSBGA (6)

SN74AUP1G58 Low-power configurable multiple-function gate 33V 513 SOT (6), DSBGA (6)

SN74AUP1G97 Low-power configurable multiple-function gate 33V B3 SOT (6), DSBGA (6)

SN74AUP1G98 Low-power configurable multiple-function gate 33V 5.3 SOT (6), DSBGA (6)
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Complementary Products for the TMS320™ DSP Family
Data Converters &)

Data Converters Plug-In for Description G28x™ DSP | C54x™ DSP | C55x™ DSP | C67x™ DSP | C64x™ DSP

Texas Instruments Code

. ADS1216  24-bit, 8-ch, 0.78kSPS, 5V — X X X —
AR (S ADST217  24-hit B-ch, 0.78KSPS, 3.3V - X X X -
TI's Data Converter Plug-In (DCP) is a ADST218  24-bit 8-ch, 0.78KSPS, with lash — X X X —
free development tool that allows the ADS1240  24-bit, 4-ch, 159PS _ X _ X _
creation of initialization data and con- ADS1241  24-bit, 8-ch, 15SPS — X — X —
figuration software for Tl data convert- ADS1251  24-bit, 1-ch (diff), 20kSPS = X X X =
or fom witfin the nfegrated S [Tl iy o I I B

: 5 -bit, 4-ch (dif), ,1.8-3. — — —
Development Enwronment (lDE.) 0 ADS1254  24-bit, 4-ch (ciff), 40kSPS, 5V — X = X =
Code Composer Studio. It provides ADST256  24-bit, 8-ch, 30KSPS, very low naise — — X X X
easy-to-use windows for *point-and- ADS1258  24-bit, 16-ch, 125KSPS, fast channel cycling — — X X X
click” data converter configuration ADS1271  24-bit, 1-ch, 105kSPS _ _ _ X! _
from within the IDE, preventing illegal ADS1274  24-bit, 4-ch, 128kSPS, simultaneous sampling — — i i X!
combinations of settings. The DCP dia- ADS1278  24-bit, 8-ch, 128kSPS, simultaneous sampling = = X X X!
log allows the user to select all the dif- ADS1601 16'b!t' 1-ch, 1.25M5PS - - Xl X] X;
ferent settings for the data converter ADSE02  16-bi, T-ch, 2.5MSPS - - X X X
, , ADS1605  16-bit, 1-ch (diff), SMSPS, 3.3-V /0, 5-V analog = = il il il
from a single screen and to automati- ADS1606  16-bit, 1-ch (dif), SMSPS, 16-word FIFO _ — X! X' X'
cally generate the interface software ADS1610  16-bit, 1-ch (diff), 10MSPS, 3.3-V 1/0, 5-V analog — — X X X
with a single mouse click. The generat- ADS1625  18-bit, 1-ch (ciff), 1.25MSPS, 3.3-V 1/0, 5-V analog — — X! X! i
ed well-documented C-source files ADS1626  18-bit, 1-ch (diff), 1.25MSPS, 16-word FIFO = = X! X! X!
contain all functions necessary to talk ADS7804  12-bit, 1-ch, 100KSPS, +10-V input range X = x: x: xl
ADS7805  16-bit, 1-ch, 100kSPS, =10-V input range X — X X X
to the external data.conve'r’[er and to ADSTEH6 12-bit, 1-ch, 200KSPS N B " " "
set up all of the registers internal to ADST817  12-bit, 1-ch, 200KSPS _ _ y y ¥
this device. The minimum function set ADS7818  12-bit, 1-ch, 500kSPS _ _ X! X! X!
includes read/write functions (single ADS7822  12-bit, 1-ch, 200kSPS — — il il il
words and blocks of data), initialization ADS7826 10-bit, 1-ch, 200KSPS — = X X X
functions and data structures and ADST827  8-bit, 1-ch, 250kSPS . - - X; X; X:
down. ADS7834 12-b!t, 1-ch, 500kSPS — — X X X
power ADS7835  12-bit 1-ch, 500KSPS _ _ X X X'
The generated code is to a great ADS7841  12-bit, 4-ch, 200kSPS - X X X X
extent hardware independent, so it can ADS7861 12-b!t, 2+2-ch, 500kSPS, smltaneous samphr?g X X X X1 X1
be used together with the analog eval- ADS7864 12-b!t, 3x2-chs, 500I$SPS, simultaneous sampling — — — X X
, ADS7881  12-bit, 1-ch, 4MSPS, int. reference — — X! X! X!
uation modules (EVMs) from our mod- ADS7886  12-bit, 1-ch, 1MSPS X _ y y N
ular EVM system, our DSP Starter Kits ADS7891  14-bit, 1-ch, 3MSPS, int. reference — — X X X
(DSKs) or with your own custom board. ADS803  12-bit, 1-ch, 5SMSPS — — il X! il
ADS804  12-bit, 1-ch, 10MSPS — — il il il
TO dOWﬂ|Oad yOUF free 35 VeI’Sion Of ADS805 12'b|t, 1'Ch, 20MSPS _ _ X1 X1 Xl
the Data Converter Plug-In for Code ADS8320  16-bit, 1-ch, 100KSPS, 2.7-5.25V — — X X X
Composer Studio IDE, please go to ADS8321  16-bit, 1-ch, 100kSPS, 4.75-5.25V — — X! il il
www.ti.com/dcplug-in. ADS8322  16-bit, 1-ch (ciff), 500kSPS, 5V — — X i X!
ADS8323  16-hit, 1-ch (ciff), 500kSPS, 5V — — il il i
New devices are added to the tool on a ADS8324  14-bit, 1-ch, 50kSPS, 1.8-3.6V — X X! X! X!
regular basis. ADS8325  16-bit, 1-ch, 100kSPS , 2.7-5.5V — X X X X
ADS8328  16-bit, 2-ch, 500kSPS — — il il il
For More Information ADS8330  16-bit, 2-ch, 1MSPS — — X X X
For additional information on Tl data ADS8361  16-bit, 2+2-ch, 500kSPS, simultaneous sampling X X X X X
converters, visit ADS8364  16-bit, 6-ch, 250kSPS = = X! X! X
www.ti.com/dataconverters. ADSB370  16-bit, 1-ch, 600KSPS, unipolar pseudo diff, nt. ref - - X X X
ADS8371  16-bit, 1-ch, 750kSPS, unipolar input micro power — — X! X! X!
7 Includes DMA support New devices are listed in bold red.

NOTE: An X indicates that the data converter plug-in generates the interface software for the specified TMS320 DSP generation, which not only
configures the data converter, but also the DSP peripheral the device is connected to (e.g., the serial port or the memory interface). If no X is pres-
ent, only the register settings, but no interface functions, are generated.
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Complementary Products for the TMS320™ DSP Family
©  Data Converters

Device | Description G28x™ DSP | C54x™ DSP 655x™ DSP C67x™ DSP C64x™ DSP
ADCs (Continued)

ADS8372  16-bit, 1-ch (ciff), 00KSPS, pseudo bipolar, int. ref. = — X! Xl X
ADS8380  18-bit, 1-ch, 600KSPS, unipolar pseudo diff, int. ref. — — Xl i Xt
ADS8381  18-bit, 1-ch, 580kSPS = = X! X X
ADS8382  18-bit, 1-ch (ciff), 00KSPS, pseudo bipolar, int. ref. — — il il il
ADS8383  18-bit, 1-ch, 500kSPS — X! Xt X
ADS8401  16-bit, 1-ch, 1.25MSPS, unipolar input — i X! X!

ADS8405  16-bit, 1-ch, 1.25MSPS, unipolar input
ADS8406  16-hit, 1-ch, 1.25MSPS, bipolar input
ADS8411  16-bit, 1-ch, 2MSPS, unipolar input — — il il X!
ADS8412  16-bit, 1-ch, 2MSPS, bipolar input — — X! X! X!
ADS8422  16-bit, 1-ch, 4MSPS, pseudo-bipolar, differential input — - X! X! X!
ADS8472  16-bit, 1-ch, 1MSPS, pseudo-bipolar, differential input — — X! il X!
ADS8481  16-bit, 1-ch, IMSPS, pseudo-differential, unipolar input
ADS8482  16-hit, 1-ch, TMSPS, pseudo-biploar, fully differential input
ADS8504  12-bit, 1-ch, 250kSPS, +10-V input range

ADS8505  16-bit, 1-ch, 250kSPS, +10-V input range

PCM1804  24-bit, stereo, 192kHz, audio ADC

PCM4202  24-hit, stereo, 192kHz, audio ADC

PCM4204  24-bit, 4-ch, 216kHz, audio ADC

THS10064  10-hit, 4-ch, 6MSPS, 16-word FIFO

THS1007  10-hit, 4-ch, BMSPS

THS10082 10-hit, 2-ch, 8MSPS, 16-word FIFO

THS1009  10-hit, 2-ch, 8MSPS

THS1206  12-hit, 4-ch, 6MSPS, 16-word FIFO

THS1207  12-bit, 4-ch, BMSPS

THS12082  12-hit, 2-ch, 8MSPS, 16-word FIFO

THS1209  12-hit, 2-ch, 8MSPS — — — — —
THS1401  14-bit, 1-ch, 1IMSPS — — — — —
THS1403  14-bit, 1-ch, 3MSPS — — — — —
THS1408  14-hit, 1-ch, 8MSPS — — — — —
THS14F01  14-hit, 1-ch, 1MSPS, 32-word FIFO — — — — —
THS14F03  14-hit, 1-ch, 3MSPS, 32-word FIFO = = = = —
TLC1514  10-bit, 4-ch, 400kSPS — — — — —
TLC1518  10-hit, 8-ch, 400kSPS —
TLC2551  12-hit, 1-ch, 400kSPS, 5V —
TLC2552  12-hit, 2-ch, 175kSPS, 5V —
TLC2554  12-hit, 4-ch, 400kSPS —
TLC2555  12-hit, 1-ch, 175kSPS, 5V —
TLC2558  12-hit, 8-ch, 400kSPS =
TLC2574  12-hit, 4-ch, 200kSPS, 5V —
TLC2578  12-hit, 8-ch, 200kSPS, 5V —
TLC3541  14-hit, 1-ch, 200kSPS, 5V —
TLC3544  14-hit, 4-ch, 200kSPS, 5V —
TLC3545  14-hit, 1-ch (diff), 200kSPS, 5V —
TLC3548  14-hit, 8-ch, 200kSPS, 5V —
TLC3574  14-hit, 4-ch, 200kSPS, 5V —
TLC3578  14-hit, 8-ch, 200kSPS, 5V —
TLC4541  16-hit, 1-ch, 200kSPS, 5V —
TLC4545  16-hit, 1-ch (diff), 200kSPS, 5V —
TLV1504  10-bit, 4-ch, 200kSPS =
TLV1508  10-hit, 8-ch, 200kSPS —
TLV1570  10-bit, 8-ch, 1.25MSPS =

T Includes DMA support. New devices are listed in bold red.
NOTE: An X indicates that the data converter plug-in generates the interface software for the specified TMS320 DSP generation, which not only configures the data converter, but also the DSP
peripheral the device is connected to (e.g., the serial port or the memory interface). If no X is present, only the register settings, but no interface functions, are generated.
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Complementary Products for the TMS320™ DSP Family
Data Converters &)

Device Description G28x™ DSP | C54x™ DSP C55x™ DSP C67x™ DSP C64x™ DSP
ADCs (Continued)
TLV1571 10-bit, 1-ch, 1.25MSPS = X = X! =
TLV1572 10-bit, 1-ch, 1.25MSPS, 2.5-5.5V = X = = =
TLV1578 10-bit, 8-ch, 1.25MSPS = X = il =
TLV2541 12-bit, 1-ch, 200kSPS, 2.7-5.5V = X = = =
TLV2542 12-bit, 2-ch, 140-200kSPS, 2.7-5.5V = X = = =
TLV2544 12-bit, 4-ch, 200kSPS — X — i —
TLV2545 12-bit, 1-ch, 140-200kSPS, 2.7-5.5V = X = = =
TLV2548 12-bit, 8-ch, 200kSPS = X = X! =
TLV2553 12-bit, 11-ch, 200kSPS , 2.7-5V X X X X X
TLV2556 12-bit, 11-ch, 200kSPS, 2.7-5V, int. reference X X X X X
T Includes DMA support. New devices are listed in bold red.

NOTE: An X indicates that the data converter plug-in generates the interface software for the specified TMS320 DSP generation, which not only configures the data converter, but also the DSP
peripheral the device is connected to (e.g., the serial port or the memory interface). If no X is present, only the register settings, but no interface functions, are generated.

Device Description C28x™ DSP | C54x™DSP | (C55x™ DSP C67x™ DSP C64x™ DSP

DACs
DAC1220 16-bit, 1-ch, 2 ms — — — _ _
DAC1221 16-bit, 1-ch, 2 ms — — — — _
DAC7512 12-bit, 1-ch, 10ps, 2.7-5.5 V, int. reference
DAC7513 12-bit, 1-ch, 10ps, 2.7-55V

DAC7551 12-bit, 1-ch, 5y, ultra-low glitch X — i X! X!
DAC7552 12-hit, 2-ch, 5ps, ultra-low glitch X — i X! X!
DAC7554 12-bit, 4-ch, 5ps, 2.7-5.5V X X! G il g
DAC8501 16-bit, 1-ch, 10s, 2.7-5.5V, MDAC X X X Xt X
DAC8531 16-bit, 1-ch, 10ps, 2.7-5.5V X X X Xl X
DAC8532 16-bit, 2-ch, 10ps, 2.7-5.5V X X i il il
DAC8534 16-bit, 4-ch, 10ps, 2.7-5.5V X X il il X!
DAC8551 16-bit, 1-ch, 5ps, ultra-low glitch X — e il X!
DAC8552 16-bit, 2-ch, 10y, ultra-low glitch X — i il 3
DAC8554 16-bit, 4-ch, 10, ultra-low glitch X — i il i
DAC8560 16-bit, 1-ch, 200kSPS X X X! G g
DAC8580 16-bit, 1-ch, 1pis — — X Xt X
DAC8581 16-bit, 1-ch, 3MSPS, voltage output X — X Xl X
DAC8814 16-bit, 4-ch, 2MSPS — — i il il
TLC5618A 12-bit, 2-ch, 2.5¢15, 5V = X = X2 =

TLV320DAC2<  24-bit, stereo, 96kHz, audio DAC — — — — —
TLV5604 10-bit, 4-ch, 3pis, 2.7-5.5V — — — — —
TLV5606 10-bit, 1-ch, 3ys, 2.7-5.5V — X — X —
TLV5608 10-bit, 8-ch, 1pis, 2.7-5.5V — — — — —
TLV5610 12-bit, 8-ch, 1pis, 2.7-5.5V — — — — —
TLV5614 12-bit, 4-ch, 3pis, 2.7-5.5V —

TLV5616 12-bit, 1-ch, 3ps, 2.7-5.5V — X — X2 —
TLV5617A 10-bit, 2-ch, 2.5ps, 2.7-5.5V — X — X2 —
TLV5618A 12-bit, 2-ch, 2.5ps, 2.7-5.5V — X — X2 —
TLV5623 8-bit, 1-ch, 3ps, 2.7-5.5V — X — X2 —
TLV5624 8-bit, 1-ch, 1s, 2.7-5.5 V. int. reference — X — X2 —
TLV5625 8-bit, 2-ch, 2.5ps, 2.7-5.5V — X — X2 —
TLV5626 8-bit, 2-ch, 1ps, 2.7-5.5 V. int. reference — X — X2 —
TLV5629 8-hit, 8-ch, 1s, 2.7-5.5V — — — — —
TLV5630 12-bit, 8-ch, 1ps, 2.7-5.5 V. int. reference — — — — —
TLV5631 10-bit, 8-ch, 1ps, 2.7-5.5 V. int. reference — — — — —
TLV5632 8-hit, 8-ch, 1s, 2.7-5.5V — — — — —
TLV5636 12-bit, 1-ch, 1ps, 2.7-5.5V, int. reference — X — X2 —
TLV5637 10-bit, 2-ch, 1ps, 2.7-5.5V, int. reference — X — X2 —
TLV5638 12-bit, 2-ch, 1ps, 2.7-5.5V, int. reference — X — X2 —

7 Includes DMA support. New devices are listed in bold red.
2 These DACs share the same driver. Result data may need to be masked.
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Complementary Products for the TMS320™ DSP Family

©  Audio Converters and Controllers

Audio ADCs www.ti.com/adc
No. of
Dynamic | Inputs/ | Sampling
Portable | Range No. of Rate
Description Focus (dB) Outputs | (kHz) (max) Package(s)
PCM4222 2-Channel, High-Performance AX ADC — 124 2/0 216 6-Bit Modulator, ~ +3.3and+4  TQFP-48 14.95
DSD, Normal,
25, TDM
PCM4220 2-Channel, High-Performance AX ADC — 123 20 216 Normal, 125, TDM ~ +3.3and +4 TQFP-48 9.95
PCM4204 4-Channel, High-Performance AX ADC, PCM or DSD, High-Pass Filter = 118 40 216 Normal, 125,D8D, ~ +33and+5  TQFP-64 1.95
TDM
PCM4202 Stereo, High-Performance AX ADC, PCM or DSD, High-Pass Filter — 118 2/0 216 Normal, I25,DSD  +33and+5  SSOP-28 4.95
PCM4201 Mono, High-Performance AZ ADC, PCM or DSD, High-Pass Filter, — 112 1/0 108 Normal, DSP +33and+5  TSSOP-16 250
Wide Digital Supply Range, Low Power Dissipation
PCM1804 Stereo ADC, Fully Differential, High-Pass Filter — 112 2/0 192 Normal, I25,DSD ~ +33and+5  SSOP-28 3.95
PCM1802 Stereo ADC, SE Input — 105 2/0 % Normal, I’ +33and+5  SSOP-20 3.35
PCM1803A Stereo ADC, SE Input, High-Pass Filter — 103 2/0 % Normal, 28 +35and+5  SSOP-20 1.10
PCM1850/1 Stereo ADC w/ 2 x 6 Input MUX and PGA, SPI (1850) and 12C (1851) Control — 101 20 9% Normal, 12S +33and+5  TQFP-32 480
PCM1807/8 Stereo ADC, SE Input, Mute w/ Fade, SPI Control, S/W (1807) H/W. = 101 200 96 28, L +35and +5  TSSOP-14 1.00
(1808) Controlled
PCM1870 Stereo ADC, SE Input, Digital Filter, Very Low Power Consumption v 90 20 50 Normal, 12S,DSP +24and +36  QFN-24 1.80
PCM1792A Stereo, Optional DSD Format, External Filter and DSP Interface, SPI/I2C, — 132 0/2 192 Standard, +3.3and +5 SSOP-28 9.95
Differential Current Output: 7.8 mA p-p 125, L
PCM1796/8 Stereo Advanced Segment, 123dB Dynamic Range, TDMCA Serial — 123 02 192 Standard, +35and+5  SSOP-28 2.95
Interface (1798) 28, L
PCM4104 4-Channel, High Performance, Sampling Rate up to 216kHz, H/W — 118 0/4 216 Normal, I2S, +33and+5  TQFP-48 4.95
or S/W Controlled TDM
PCM1738/30  Stereo Advanced Segment DAC, Soft Mute (1730), 2 Optional — 17 02 192 Normal, I2S, +33and+5  SSOP-28 5.25/
Operation Modes (1738): External Filter and DSD Decoder for DSD 5.00
SACD Playback and Digital Attenuation
PCM1791A Stereo Advanced Segment DAC, Optional DSD Format, External Filter — 113 02 192 Normal, I2S, +33and+5  SSOP-28 210
and DSP Interface, SPI/I2C Differential Current Output: 3.2 mA p-p TDMCA
PCM1793 Stereo Advanced Segment DAC, Balanced Voltage Outputs, Improved — 13 02 192 Normal, I2S, +33and+5  SSOP-28 210
Clock Jitter Left Justified
DSD1608 8-Channel, Enhanced Multiformat AX DAC, Supports DSD with TDMCA — 108 0/8 192 Normal, 125, +3.3and +5 TQFP-52 5.96
DSD
PCM1780/81/82  Stereo with Volume Control, Software (1780/82) and Hardware (1781), — 106 0/2 192 Normal, 28 +5 SSOP-16 1.10
Open-Drain Output Zero Flag (1782), Improved Jitter Performance
PCM1753/54/55  Stereo with Volume Control, Software (1753/55) and Hardware (1754), — 106 02 192 Normal, 28 +5 SSOP-16 1.03
Open-Drain Output Zero Flag (1755)
PCM1608 8-Channel, Highly Integrated DAC, Higher SNR — 105 0/8 192 Normal, 12S +3.3 and +5 LQFP-48 429
PCM1606 6-Channel, Low-Cost CMOS, Multilevel — 103 0/6 192 Normal, 28 +5 SSOP-20 2.00
PCM1680 8-Channel, Low-Cost DAC, Improved Jitter Performance, Pin Compatible — 103 0/8 192 Normal, |25 +5 SSOP-24 1.50
with PCM1780
TLV320DAC23  12C and SPI Control with Headphone Amp, P iss = 23 mW v 100 02 % Normal, 12S,DSP +15t0+33  VFBGA-80 2.00
PCM1770/1 Stereo with Integrated Headphone Driver, Software (1770) and Hardware ¢/ 98 02 48 Normal, 28 +1.6t0+36  TSSOP-28, 1.25
(1771) Controlled QFN-28,
TSSOP-16,
QFN-20
PCM1772/3 Stereo with Integrated Line Out, Software (1772) and Hardware (1773) v %8 02 48 Normal, 128 +16t0+36  TSSOP-16, 1.25
Controlled QFN-20
TLV320DAC26  Integrated PLL, SPI Control, Speaker/Headphone Amp, Pyiss = 11 mW v 97 02 53 Normal, 12, DSP~ +2.7 to +3.6 QFN-32 2.95
TLV320DAC32  Low-Power Stereo DAC with PLL and Stereo HP/Speaker Amplifiers v 95 02 9% Normal, 125, +2.7t0 +3.6 QFN-32 275
DSP, TDM

7Suggested resale price in U.S. dollars in quantities of 1,000.
For additional information on Tl audio products, please visit www. ti.com/audio.
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Audio Converters and Controllers &)

Audio Codecs www.ti.com/codec

Portable Dynamic | Sampling Rate |  Audio Data Power
Mmlmml-m_lmm-m
PCM3168 High-Performance, 6 in/8 out-Audio Codec 112 %6 Normal, %S, 33t05 HTQFP-64 TBD
DSP, TDM
TLV320AIC34 Low-Power Quad Stereo (4-Channel) Codec, 12 Inputs (Mic/Line), v 102 96 Normal, +271036 BGA-87 595
14 Outputs (Line, Headphone/Speaker), 2 PLLs and Audio Serial [2S, DSP, TDM
Buses Allow Fully Asynchronous Simultaneous Codec Operation
TLV320AIC3101 Low-Power Stereo Codec, Integrated PLL, 6 Inputs (Mic/Line), v 102 9% Normal, +2.7t036 QFN-32 3.55
6 Outputs (Line, Headphone/Speaker), Notch Filtering, Low-Power %S, DSP, TDM
Analog Bypass
TLV320AIC3104  Low-Power Stereo Codec, Integrated PLL, 6 Inputs (MicLine), v 102 96 Normal, +2.7103.6 QFN-32 B82h
6 Outputs (Line, Headphone), Notch Filtering, Low-Power 25, DSP, TDM
Analog Bypass
TLV320AIC3105  Low-Power Stereo Codec, Integrated PLL, 6 SE Inputs (Mic/Line), v 102 96 Normal, +2.7103.6 QFN-32 3.25
6 Outputs (Line, Headphone), Notch Filtering, Low-Power 23, DSP, TDM
Analog Bypass
TLV320AIC3106  Low-Power Stereo Codec, Integrated PLL, 10 Inputs (Mic/Line), v 102 9% Normal, +2.71t036 QFN-32, 3.85
7 Outputs (Line, Headphone), Notch Filtering, Low-Power %S, DSP, TDM BGA-80
Analog Bypass
TLV320AIC3107  Low-Power Stereo Codec, Integrated PLL, 10 Inputs (Mic/Line), v 102 9% Normal, +2.7t036 QFN TBD
7 Outputs (Line, Headphone, Mono Integrated Class-D Amp) 2, DSP, TDM
TLV320AIC3108  Low-Power Stereo Codec, Integrated PLL, 10 Inputs (Mic/Line), v 102 96 Normal, +2.1t0 36 QFN TBD
7 Outputs (Line, Headphone, Stereo Integrated Class-D Amp) %S, DSP, TDM
TLV320AIC33 Low-Power Stereo Codec, Integrated PLL, 6 Inputs, v 102 96 Normal, +2.7t0 36 QFN-48, 395
3 Line Out and Speaker/HP Outputs IS, DSP, TDM BGA-80
TLV320AIC31/32  Low-Power Stereo Codec, Integrated PLL, 6 Inputs v 100 96 Normal, +2.7103.6 QFN-32 345
(AIC32-6 Single-Ended, AIC31-2 Differential and 2 Single Ended) 23, DSP, TDM
2 Line Out and Speaker/HP Outputs
TLV320AIC23B Low-Power, Lower Cost, Stereo Codec with Headphone Amps v 100 9% I%s, L, R +271033 VFBGA-80, 3.00
TSSOP-28, QFN-28
TLV320AIC28/29  Low-Power, Stereo DAC, Mono ADC, Integrated PLL, Speaker/HP v 95 53 Normal, +2.7t036 QFN-48 3.95/3.45
Amp, Additional Inputs and Outputs (AIC29 - Differential) %S, DSP
TLV320AIC26 Low-Power, Lower Cost, Stereo DAC, Mono ADC, v 97 53 Normal, +27103.6 QFN-32 325
Integrated PLL, Speaker/HP Amp 2, DSP
PCM3000 Stereo Audio Codec 18 Bits, v 98 48 Normal, 1%, +451055 SSOP-28 345
Serial Interface, Software Controlled DSP
PCM3001 Stereo Audio Codec 18 Bits, v 98 48 Normal, 1%, +451055 SSOP-28 345
Serial Interface, Hardware Controlled DSP
PCM3006 Low-Power, 3-V Supply, Stereo Codec, Hardware Controlled v 93 48 Normal +2.7t0 36 SSOP-24 345
PCM3008 Low-Power, 2.4-V Single Supply, Stereo Codec, v 88 ] Normal, 128 +211t036 TSSOP-16 310
Low-Cost, Hardware Controlled
PCM3793A Ultra-Low-Power Stereo Codec, 6 Inputs (Mic/Line), 3 Outputs v 93 48 Normal, I%S, +24103.6 QFN-32 450
(Line/HP/Class-D Speaker) DSP
PCM3794A Ultra-Low-Power Stereo Codec, 6 Inputs (Mic/Line), v 93 48 Normal, I2S, +2410 3.6 (QFN-32 4.25
5 Outputs (Ling/HP) DSP
7Suggested resale price in U.S. dollars in quantities of 1,000. Preview products are listed in bold blue.
For additional information on Tl audio products, please visit www.ti.com/audio. New products are listed in bold red.
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©  Audio Converters and Controllers

Voiceband Codecs www.ti.com/codec
Analog Supply | Logic Supply| Power Supply
Device Description Interface (V) Package(s)
AICINM Lowest Power, 20 Bit 40 1 87 SPI,DSP 111015 111033 0.46 QFN-32, FlipChip 414
TLV320AIC12K  Low Power, Mono Codec, 16 Bit, 26 1 90 I%C,S?%C,DSP  1.65t01.9527t036 1.1t036 10 TSSOP-30 1.70
26ksps Voiceband Codec with 82 Driver
TLV320AICT4K  Low Power, Mono Codec, 16 Bit 26 1 90 I%C,S?%C,DSP 1.65t01.9527t036 1.1t036 10 TSSOP-30 1.50
26ksps Voiceband Codec
TLV320AIC20K  Low Power, Stereo Codec, 16 Bit 26 2 90 I%C,S?%C,DSP  1.65t01.9527t036 1.1t036 2 TQFP-48 250
26ksps Voiceband Codec with 8€2 Driver
TLV320AIC24K  Low Power, Stereo Codec, 16 Bit 26 2 90 I%C,S?%C,DSP 1.65t01.9527t036 1.1t036 20 TQFP-48 230
26ksps Voiceband Codec
Audio Converters with Integrated Touch-Screen Controller www.ti.com/touchscreencontrollers
Resolution i i Audio Data
MMMWMW
TSC2100  4-Wire Touch-Screen Interface, Low Power, Lower Cost, Stereo DAC, 24 53 Mono/Stereo Normal, +2.7t03.6 (QFN-32, 3.95
Mono ADC, Integrated PLL, Speaker/HP Amp IS, DSP TSSOP-32
TSC2111  4-Wire Touch-Screen Interface, Low Power, Stereo DAC, Mono ADC, Integrated 24 95 53 Mono/Stereo Normal, +2.7t0 3.6 QFN-48 495
PLL, Speaker/HP Amp, Additional Inputs and Outputs (TSC2111 - Differential) IS, DSP
TSC2102  4-Wire Touch-Screen Interface, Low Power, Stereo DAC, 24 97 53 Stereo Normal, +27t036  TSSOP-32 370
Integrated PLL, Speaker/HP Amp, Low Cost IS, DSP
TSC2300  4-Wire Touch-Screen Interface, Low Power, Stereo DAC, 20 98 48 Mono/Stereo  Normal, 125 +2.7to36  TQFP-64 475
Mono ADC, Integrated PLL
TSC2301  4-Wire Touch-Screen Interface, Low Power, Stereo DAC, 20 98 48 Stereo/Stereo Normal, +27t036  TQFP-64, 4.95
Stereo ADC, Integrated PLL, HP Amp, 4 x 4 Keypad Interface 1% BGA-120
TSC2302  4-Wire Touch-Screen Interface, Low Power, Stereo DAC, 2 98 48 Stereo/Stereo Normal, +2.7t0 36 QFN-48 450
Stereo ADC, Integrated PLL, HP Amp 1%

7Suggested resale price in U.S. dollars in quantities of 1,000.
For additional information on Tl audio products, please visit www. ti.com/audio.
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Complementary Products for the TMS320™ DSP Family

Building upon the success of its popu-
lar MCU products, Tthe largest,
most experienced licensee of Ad-
vanced RISC Machines (ARM®) Ltd.
cores—is now offering the TMS470
platform of microcontrollers to a broad
audience. Having gained extensive
experience through its development in
wireless, imaging and industrial markets,
Tl'is a proven supplier of ARM core-
based devices.

Architecture

The TMS470 is derived from the 32-bit
ARM7TDMI® core.* This industry-
standard architecture includes two
instruction sets—32-bit instructions
for fast execution and 16-bit instructions
for high code density. It allows unlimit-
ed switching between instruction sets
and also provides run-time decom-
pression. This gives the designer ulti-
mate flexibility when designing for high-
speed operation or high-density code.

Product Portfolio

The TMS470 microcontroller platform
has devices ranging from 64 KB to 1 MB
of Flash memory and a wide variety of
intelligent peripherals including up to
32 timer channels, 16 channels of 10-
bit analog-to-digital converters and a
variety of communication interfaces.

TMS470 microcontrollers are targeted
for applications requiring a scalable
architecture and rich peripheral set
along with high performance, excep-
tional quality and field-proven reliability.
Typical applications include industrial
systems, medical instrumentation, mili-
tary systems, diagnostic equipment,
motor drivers, pulse width modulation
(PWM), pulse width measurement and
many other general-purpose
embedded applications.

TI’'s TMS470 ARM7TDMI-based MCUs
bring you a complete microcontroller
solution with quality, reliability and
support.

*T = Thumb® extension, D = Debug module,
M = Multiplier and | = JTAG Interface.

TMS470 Microcontrollers: 32-Bit RISC ARM7TDMI®-Based G

Key Benefits
e Reliability
o Proven supplier of ARM core-based devices
o Used in safety-critical applications
e Performance
o Up to 60 MHz
o High-performance peripherals
e |ntegration
o Wide offering of peripherals
o Leading process technologies
Library

Program Flash Data RAM
64KB to1 MB 4 KB to 64 KB High-End
I Timer
S Lam_ -

3 J1850 Digital
SPI
System
Memory 10-Bit
Protection
Watchdog
RTI

e Scalability
© Industry-standard architecture
o Large portfolio of devices with Flash
memory options from 64 KB to 1 MB
e Fase of Use
o Easy-to-use tools speed time to market
o Devices available today

Visit www.ti.com/tms470 for more information.

Peripheral

System Module

Address Registers Im

"mm'
| L
(ARM7TD Ml@)
470R1x CPU

B-Bit Thumb®
Instruction Set

Debug Module || Decompression

SPI
SCI

12c

(-3

]
=
]
=
2
=
-

1/0s/EBM

ECP

TMS470R1x Block Diagram
The TMS470R1x generation of MCUs utilizes the ARM7TDMI core combined with intelligent peripherals and
embedded memory to address a wide range of application needs.

Peripherals LQFP
MHz) B) | xB) T|mer SPI/SCI 33v (pins)
TMS470R1A642 64/64 8 8 ch, 10-bit 212 SCC 40 80

TMS470R1A128% 4 1281128 8 16
TMS470R1A256° 48 256/256 12 16

16.ch, 10-bit 272 = 50 100
16.ch, 10-bit 272 SCC = 50 100

TMS470R1A288 48 288 16 12 12¢h,10bit 22 2xSCC  MSM,3xPC, 93 100/144
DMA, EBM

TMS470R1A384 48 384 32 12 12¢h,10bit 22 2xSCC  3xP°C,DMA, 94  100/144

EBM

TMS470R1B512 60 512 32 32 16¢h,10-bit 32 2 xHECC DMA 87 144

TMS470R1B768 60 768 48 32 16¢h, 10-bit 52 3 xHECC DMA 87 144

TMS470R1B1M 60 1024 64 12 12ch,10-bit 23 2xHECC 5xI?C,OMA, 93 144
EBM, MSM

T Al devices have operating temperature range of —40° to 125°C, except TMS470R1B1M has a temperature range of —40° to 85°C.
2Also available with ROM: TMS470R1C64, C128 and C256.
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Interface Products

Tl provides a complete interface prod-
ucts portfolio that empowers cus-
tomers to differentiate their products
and accelerate time to market. TI's
hardware and software portfolios
include 1394a and 1394b, USB full-
speed and USB 2.0 high-speed, PCI-
to-PCl bridges and PCI Express and
interfaces. Our expertise in high-
speed, mixed-signal circuits, system-
on-a-chip integration and advanced
product development ensure that you
receive the silicon, support tools, soft-
ware and technical documentation to
create and deliver the best products on
time and at competitive prices. TI's
Interface Business Unit (IBU) leverages
these technologies and outstanding
customer application support to serve
the broad-based catalog market.

Enabling Faster Time to

Market

e |ndustry leading, high performance

e Proven system-level reference
designs

e Available development and evalua-
tion kits

Providing System-Level

Solutions

e Extensive industry compatibility and
validation testing

e Production test, driver and applica-
tion software

e Detailed technical applications
documentation

Visit www.ti.com/interface for
additional information.

XI02000A PCI Express® Bridge Chip

TI’s PCI Express Bridge Chip, the
XI02000A, is an industry first. It is
designed for seamless migration from the
legacy PCl to the PCI Express interface. It
bridges an x1 PCl Express bus to a 32-hit,
33-/66-MHz PCI bus capable of support-
ing up to six PCI devices downstream. The
XI02000A fully supports PCI Express rates
of 2.5 Gbps. Its architecture supports the
PCl 2.3 interface. The chip’s design
enables PC and I/0 add-on card manufac-
turers to begin transitioning to native PCl
Express technology while preserving com-
patibility with existing PCI system software
and firmware.

Key Benefits
e | owest power solution available today
o 323 mW with two PCI cards at 33 MHz
e |n MP for over two years
o Proven capability and interoperability
with leading PCle chipsets and
plethora of PCI devices
e Built-in adaptive receiver equalizer
o Improves jitter tolerance thereby reli-
ably increasing PCB trace, or cable
length, supported by the XI02000
e Seven buffered PCI clock outputs
(33 MHz or 66 MHz)
o Reduces external components, costs
and premium board space

XI02200A PCI Express-to-1394b Chip

The XI02200A is a single-function PCI
Express-to-PCl translation bridge where
the PCI bus interface is internally connect-
ed to a 1394a Open-Host Controller Link-
Layer controller with a two-port 1394a
PHY. The device is capable of transferring
data between the PCl Express bus and the
1394 bus at 100, 200 and 400 Mbps.
The XI02200A provides two 1394 ports
that have separate cable bias (TPBIAS).
The device also supports the IEEE Std.
1394a-2000 power-down features for
battery-operated applications and arbitra-
tion enhancements.

TUSB3410 USB-to-Serial Bridge

The TUSB3410 provides an easy way to
move a serial-based legacy device to a
fast, flexible USB interface by bridging
between a USB port and an enhanced
UART serial port. The TUSB3410 contains
all the necessary logic to communicate
with the host computer using the USB
bus.

Key Features

e USB full-speed-compliant; data rate of
12 Mbps

e 3052 microcontroller with 16 KBytes of
RAM that can be loaded from the host
or from external on-board memory via
an 1C bus

Key Benefits

e One-chip solution for 1394a
ExpressCards

e Advanced power-management features

e Software-programmable and hardware-
autonomous power-management fea-
tures for lower-power applications such
as ExpressCard

e Compact footprint, 12 x 12, 176-ball
MicroStar BGA™

e EEPROM configuration support to load
the global unigue ID for the 1394
fabric

e Integrated, enhanced UART features
including:
o Programmable software/hardware
flow control
o Automatic RS-485 bus transceiver
control, with and without echo
o Software-selectable baud rate from
50 t0 921.6 kbaud
o Built-in, two-channel DMA controller
for USB/UART bulk 1/0
e Evaluation module to jump-start USB
development or for use as a complete
USB-t0-RS-232 converter
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Interface Products &)

TUSB60xx Family of USB High-Speed OTG Devices

The TUSBG60xx family of USB high-speed 2.an embedded USB 2.0 high-speed such as DaVinci™ TMS320DM643x and
OTG devices enable application proces- host controller TMS320C642x DSPs.
sors (DSPs and MCUs) that do not have 3.a full USB 2.0 high-speed OTG

. . . . The TUSB6010B bridges to a 16-bit
integrated USB cores to function as either: device MUXED-NORFLASH host interface such as

1..an LSB 2.0 high-speed peripheral The TUSB6020 enables functionality on the OMAP2420, OMAP1710 or
VLYNQ™-enabled application processors, OMAP3430 processor.

usB

Package Description

TUSB2036 Full (1.1) 213 No 33 32 LQFP 2/3-port hub for USB with optional serial EEPROM interface 1.45
TUSB2046B Full (1.1) 4 No 39 32 LQFP 4-port hub for USB with optional serial EEPROM interface 1.50
TUSB2077A Full (1.1) 7 No 313 48 LQFP 7-port USB hub with optional serial EEPROM interface 245
TUSB2136 Full (1.1) 12 Yes 81 64 LQFP 2-port hub with integrated general-purpose function controller 410
TUSB5052 Full (1.1) 1-5 Yes &4 100 LQFP 5-port hub with integrated bridge to two serial ports 6.35
V) Package Description
USB Peripherals
TUSB3210 Full 3.3 Yes 64 LQFP USB full-speed general-purpose device controller 3.15
TUSB3410 Full 3.3 Yes 32 LQFP USB-to-serial converter (RS-232, RS-485) 2.85
TUSB6250 Full, High 3.3 Yes 80 TQFP USB 2.0 high-speed, low-power ATA/ATAPI bridge solution 3.50
Voltage Local Bus
Device (V) Package Interface Description
USB On-The-Go (OTG) Devices
TUSB6010B High 15,1.88&33 80 MicroStar BGA™ 16-Bit Muxed NOR USB 2.0 high-speed On-The-Go to local bus interface controller Call
TUSB6020 High 15,1.88&33 80 MicroStar BGA VLYNQ USB 2.0 high-speed On-The-Go local bus interface bridge controller Call
Voltage Singled-Ended
Device Speed ) Package Input Description
USB Transceivers
TUSB1105 Full, Low 16,36 16 RTZ, 16 RGT Yes USB transceivers Call
TUSB1106 Full, Low 16,36 16 RTZ, 16 PW No USB transceivers Call
TUSB2551 Full, Low 16,36 14 PW, 16 RGT No USB transceivers Call
TSuggested resale price in U.S. dollars in quantities of 100. Preview devices appear in bold blue.

USB Port Protection—Transient voltage suppressor protects USB 1.1 devices from ESD and electrical noise transients.

Device # # of Channels Application 10 Capacitance VBR (Min) Package
USB Transient Suppressors

TPD2E001 Dual-Bit/ Single Channel USB HS, USB FS 1.5pF 1V DRL, DRY, DZD
TPD3E001 Three-Bit/Single-Channel USB 0TG ESD USB HS OTG, USB FS 0TG 1.5pF 11V DRL, DRY
TPD4E001 Four-Bit/Two Channel USB HS, USB FS 1.5pF 1V DRL, DRS
TPD4S012 Four-Bit/Single-Channel ESD with VBUS Clamp USB HS with VBUS Clamp 1.5pF 11V RSE, RSF
TPD4E004 Four-Bit/Two Channel USB HS, USB FS 1.5pF 6V DRY
SN65220, SN75220 Dual-Bit/Single Channel USB FS 35pF 6V DBV, YZP
SN65240 Four-Bit/Two Channel USB FS 35pF 6V PW, P

Resources For a complete list of resources (evaluation modules, data sheets and application notes), visit interface.ti.com

Literature Number | Description
Application Notes

SLLU043 TUSB3410 UART Evaluation Board
SLLA170B USB/Serial Applications Using TUSB3410/5052 and the VCP Software
SLLAA276 MSP430 USB Connectivity Using TUSB3410
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© Interface Products

ESD Protection Solution o +15kV—Human body model Applications:
For any external interface connector port o +14kV—IEC 61000-4-2, contact e USB 2.0
ESD strike is a constant threat for the discharge e Cell phone
device reliability. Many low-voltage core o +15kV—IEC 61000-4-2, air-gap e Glucose meter
chip or system ASIC offer only device-level discharge e Digital camera
HBM ESD protection which doesn’t e |ess than 1.4-pF I/0 pin capacitance ¢ Notebook
address the system-level ESD spike e Low leakage current suitable for preci- e PDA
events. A standalone ESD solution is a sion measurement
space- and cost-effective solution to pro- e (Qperating supply volt-
tect the system interconnects from exter- age range: +0.9V to lr
nal ESD strikes. Here are some key per- +5.5V
formance specs for Tl ESD solutions: e Space-saving package
e System-level ESD protection for high- solutions Protected | /0 TPDiom U
- Circuit
speed application:

|||—

TPDXE00T Application Schematics
ESD Protection Solutions

#ofChamel ___| _ Vop __[ 10 Level Cap, Resistor | _VBR(Min) | _ Package | _RM___| Price |

TPD2E001 2-Channel ESD 0.9V-55V 0V-Vpp 1.5 pF 1V DRL, DRY, DZD Done web
TPD3E001 3-Channel ESD 0.9V-55V 0V-Vpp 1.5 pF 1V DRL, DRY Done web
TPD4E001 4-Channel ESD 0.9V-55V 0V-Vpp 1.5 pF 1V DRL, DRS Done web
TPD6EO01 6-Channel ESD 0.9V-55V 0V-Vpp 1.5pF 11V RSE, RSF Done web
TPD4E004 4-Channel ESD 0.9V-55V 0V-Vpp 1.5 pF 6V DRY Now web
TPD6F004 6-Channel ESD 0.9V-55V 0V-Vpp 1.5pF 6V RSE, RSF Now web
TPD4S009 4-Channel ESD 0.9V-55V 0v-6Vv 0.9 pF 9V DRY 1Q,08 web
TPD12S520 12-Channel, HDMI Receiver 0.9V-55V 0V-Vpp 0.9 pF 9V TSSOP Now web
TPD125521 12-Channel, HDMI Driver NA 0V-Vpp 0.9 pF 9V TSSOP 1Q,08 web
TPD8S009 8-Channel ESD 0.9V-55V 0v-6V 0.9 pF 9V DSM 1Q, 08 web
Pin/
M o i |
XI02000A 3.311.5 201/176 MicroStar BGA™ Fully compliant single-function PCI Express to PCl translation bridge 10.50
X102200A 3315 x1 N/A 176 MicroStar BGA Single-function PCI Express to PCI translation bridge where the 9.50

PCI bus interface is internally connected to a 1394a open host
controller link-layer controller with a two-port 1394a PHY

"Suggested resale price in U.S. dollars in quantities of 1,000.

PCI
Intel-Compatible Expansion MicroStar BGA™ | Voltage

Device Part No. Interface (bits) - i Package Description

PCI Bridges

HPC3130 — 3 32 — No 43 128 LQFP, 120 QFP  Hot-plug controller 10.95

HPC3130A — 66 64 — No 33 144 LQFP, 128 LQFP,  Hot-plug controller 10.95
120 QFP

PCI2050B 21150bc 66 2 Yes Yes 33,5 208 LQFP, 32-bit, 66-MHz, 9-master PCl-to-PCI bridge 9.50

208 QFP, 257 BGA

PCI2250 21152ab 3 32 Friendly No 3D 176 LQFP, 32-bit, 33-MHz PCl-to-PCl bridge, Compact 6.10
160 QFP PCl hot-swap friendly, 4-master

PCI2060 — 66 R Yes Yes 33,5 257 BGA 32-hit, 66-MHz, 9-master, asynchronous 9.50

PCl-to-PCl bridge

1Suggested resale price in U.S. dollars in quantities of 1,000.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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