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Key Features

Digital Signal Controllers | .

for Advanced Sensing and

Measurement Applications

¢ High-performance CPU capable of single-cycle 32-bit
MAC operations

e PWM generation for system stimulation and control

e Ultra-fast, multi-channel 12-bit ADC to measure

system parameters and system response

Fast interrupt response supporting multiple system-

level interrupts

e (Capture inputs, QEP inputs and additional GPIO to
support system stimulation and measurement

Advanced Sensing

Advanced sensing and measure-

ment applications using Texas

Instruments’ (TT) TMS320C2000™

digital signal controllers can:

e Monitor system parameters

e Compare the state of the sys-
tem to the desired state

e Stimulate an output to control
the state

TMS320C28x™ Controllers
C28x™ controller generation is a
member of the C2000™ controller
platform of embedded processors
that combine the high-performance
math and algorithmic capabilities
of a DSP with the peripheral,
memory integration and ease-of-

use of traditional microcontrollers
(MCUs).
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Advanced Sensing and Measurement Applications Using TMS320C2000™

Digital Signal Controllers

Industrial Measurement Consumer / Retail

Flow meters

Water/Air quality

Utilities metering

Light and color sensing
Capacitive/Piesoresistive sensing
Temperature and current control

Muscle stimulators
Cytometry: Blood analysis
Oxygen sensor

Dental radiography

RFID detection and deactivation
Bar code scanners

Touch screen controls

Audio feedback control

Noise cancellation

Musical effects

Medical Instrumentation Automotive

Collision avoidance (radar)
Valves, spark, throttle

Fuel sensor

Pressure sensor

Torque / Inertial sensor
Knock and noise cancellation

TMS320C28x as a 32-Bit DSP

e Ability to perform math-
intensive algorithms that can-
not practically be done using an
MCU thanks to dedicated
single-cycle multiplication hard-
ware, better memory configura-
tion, and a deeper pipeline
Ability to perform more or bet-
ter calculations in a single loop
Math is done faster on C2000
controllers vs. MCU so there are
cycles left over for more math
or additional functionality
Reduce quantization, rounding,
truncation, overflow and under-
flow errors due to 32-bit single-
cycle accuracy

TMS320C28x as a Controller

The C28x controller was specifi-
cally designed to be control
friendly like an MCU.

e 13-cycle interrupt response
time with auto context save of
six 32-bit registers in parallel

e Full context save-restore of 32
cycles (vs. 40 for ARM7TDMI®)

e Dual pre-fetch mechanism to
improve the efficiency in con-
trol code

e (C28x controllers have 80% 16-
bit and 20% 32-bit op-code to
provide better code density as
well as high-quality MIPS

e Most functions will have smaller
code size with C28x controllers
vs. MCU




TMS320C2000™ Controllers in Sensing and Measurement

TMS320C28x™ Controller
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Flow Metering

Flow metering technologies are
coming under increasing pressure
to adapt to growing environmental
concerns, demands for greater
accuracy and reduced mainte-
nance costs. Modern flow metering
solutions have adopted ultrasonic
techniques using microcontroller
(MCU) based systems, but are
still hampered by the lack of pro-
cessing power to provide highly
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accurate and fast response
measurements.

Chronotek has replaced an
MCU with a C28x™ controller in
their ultrasonic flow sensor to
increase calculation rates from
three to four per second to 300
per second.

Using the integrated, on-chip
12-bit ADC and high-resolution
PWM generator the controller
sends and captures ultrasonic
signals for processing. The single-
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cycle multiply/accumulate (MAC)
instruction of the C28x controller
calculates the differential time-of-
flight with a resolution of a few
picoseconds. These increased cal-
culation rates reduce errors due
to contaminants, unstable flow
rates, pulsing flows, and short dis-
tance transients.

The high integration offered by
the C28x controller allowed
Chronotek to reduce the physical
size of their meter by 85%.

What customers are saying about the C28x™ controller for sensing and measurement applications:

“The ultrasonic flow meter system is an excellent example of the innovation that can be achieved with the C28x
controller. We were able to redesign the ultrasonic flow meter to make it fastey, more precise, smaller and less
costly. Developers in the sensor and measurement space will be able to pursue imnovative products by leveraging
the powerful combination of processing performance, integration, small footprint, and low cost of the C28x

digital signal controller.”

David Tigwell, President, Chronotek

“The F2812 digital signal controller gave us the best combination of price, integration and size as well as the
ease of configuration and programming with TI's eXpressDSP™ software and development tools. The F2812
controller allowed us to leverage our automotive-based MEMS rate sensor technology into high-performance
aerospace and defense applications and make the MMQ-50 one of the smallest and lowest cost IMUs (Inertial
Measurement Units) available on the market today.”

Mark Chamberlain, Director of Marketing and Sales, Systron Donner



TMS320C28x™ Controller Generation

12-Bit
A/D Chs/
Flash/ Conversion
Device® ROM Packaging | ($U.S.)*
Flash Devices
TMS320F2801-PZA/S/Q 100 8KB 12KB 32KB 9 21 6+2 3 16 ch/160 Y lC 2 1 1 32 18 100LQFP 579
TMS320F2801-GGMA/S/Q® 100 8KB  12KB 32KB 9 21 6+2 3 16 ch/160 Y lC 2 1 1 32 18 100BGA 579
TMS320F2806-PZA/S/Q3 100 8KB 20KB 64KB 15 42  12+4 4 16 ch/160 Y lC 4 2 1 32 18 100LQFP 869"
TMS320F2806-GGMA/S/Q® 100 8KB  20KB 64KB 15 42  12+4 4 16 ch/160 Y lC 4 2 1 32 18 100BGA 869
TMS320F2808-PZA/S/Q 100 8KB 36KB 128KB 15 42  12+4 4 16 ch/160 Y lC 4 2 2 32 18 100LQFP  1152'
TMS320F2808-GGMA/S/Q® 100 8KB  36KB 128KB 15 42  12+4 4 16 ch/160 Y lC 4 2 2 32 18 100BGA 1152
TMS320F2810-PBKA/S/Q® 150 8KB  36KB 128KB 7 6/2 16 - 16 ch/80 Y MceBSP 1 2 1 5 19 128LQFP 1381
TMS320F2811-PBKA/S/Q® 150 8KB  36KB 256KB 7 6/2 16 - 16 ch/80 Y MceBSP 1 2 1 5 19 128LQFP 1473
TMS320F2812-GHHA/S/Q® 150 8KB  36KB 256KB 7 6/2 16 - 16 ch/80 Y MceBSP 1 2 1 5 19 179BGA 1565
TMS320F2812-PGFA/S/Q® 150 8KB  36KB 256KB 7 6/2 16 - 16 ch/80 Y MceBSP 1 2 1 5 19 176LQFP 1565
RAM-Only Devices
TMS320R2811-PBKA/Q® 150 8KB  40KB - 7 6/2 16 - 16 ch/80 Y MceBSP 1 2 1 5 19 128LQFP 9.1
TMS320R2812-GHHA/Q® 150 8KB  40KB - 7 6/2 16 - 16 ch/80 Y MceBSP 1 2 1 5 19 179BGA 1063
TMS320R2812-PGFA/QS 150 8KB  40KB - 7 6/2 16 - 16 ch/80 Y MceBSP 1 2 1 5 19 176LQFP 1063
ROM Devices
TMS320C2810-PBKA/Q® 150 8KB 36KB 128KB 7 6/2 16 - 16 ch/80 Y MceBSP 1 2 1 5% 19 128LQFP  7.05*
TMS320C2811-PBKA/Q® 150 8KB 36KB 256KB 7 6/2 16 - 16 ch/80 Y MceBSP 1 2 1 5 19 128LQFP  822*
TMS320C2812-GHHA/Q® 150 8KB 36KB 256KB 7 6/2 16 - 16 ch/80 Y MceBSP 1 2 1 5% 19 179BGA  959*
TMS320C2812-PGFA/QS 150 8KB 36KB 256KB 7 6/2 16 - 16 ch/80 Y MceBSP 1 2 1 5 19 176LQFP  959*
+

* Prices are quoted per unitin U.S. dollars at 1 KU quantities. Prices represent year 2005 suggested resale pricing.

$ A =—40°to 85°C; S =—40to 125°C (10% adder over A); Q = —40 to 125°C, Q100 qualified (15% adder over S)

All devices are available in PB-Free Green packaging.

Minimum volumes for C281x devices are 10 KU with NRE of $11,000.

TMS320C2000™ DSP Platform Hardware and Software Development Tools

Description
Development Boards
F2812 eZdsp Starter Kit

Includes parallel port cable, User's Guide, Code Composer Studio™ (CCStudio) IDE for eZdsp, power supply

F2812 eZdsp Starter Kit (Socketed)
Includes parallel port cable, User's Guide, CCStudio IDE for eZdsp, power supply
F2808 eZdsp Starter Kit (Socketed)
Includes USB cable, User's Guide, CCStudio IDE, power supply
F2812 Development Bundle
Includes eZdsp (socketed), CCStudio v 2.2, XDS510PP-Plus
F2812 Development Bundle
Includes eZdsp (socketed), CCStudio v 2.2, XDS510™ USB Emulator

Part #

TMDSEZD2812 (U.S. part number)
TMDSEZD2812-0E (European part number)
TMDSEZS2812 (U.S. part number)
TMDSEZS2812-0E (European part number)
TMDXEZS2808 (U.S. part number)
TMDXEZS2808-0E (European part number)
TMDSEVP2812 (U.S. part number)
TMDSEVP2812-0E (European part number)
TMDSEVU2812 (U.S. part number)
TMDSEVU2812-0E (European part number)

' Production scheduled for 3Q05.

$US.t

395

495

495

1,995

2,295

Software Development Tools

(C2000™ DSP Code Composer Studio Development Tools Bundled with Annual Software Subscription
Supports C24x™ and C28x™ DSP products

(2000 Code Composer Studio Development Tools Annual Software Subscription

Essential Guide to Getting Started with DSP CD-ROM
Includes C2000™ Code Composer Studio 90-Day Free Evaluation Tools*

TMS320C2000 Flash Programming Utilities

TMS320C2000 Application Software

TMS320C2000 Signal Processing Libraries

" Prices are quoted in U.S. dollars and represent year 2005 suggested resale pricing.

TMDSCCS2000-1

TMDSSUB2000

SPRC1198
www.dspvillage.ti.com/freetools
www.ti.com/c2000flashtools
www.ti.com/c2000appsw
www.ti.com/c2000sigproclib

495

495
Free

Free
Free
Free

* Includes full-featured Code Composer Studio™ Development Tools, code generation tools (C/C++ compiler/assembler/linker), emulator and simulator configurations all limited to 90 days.
Alternative Development Tools are available from third parties such as Spectrum Digital (www.spectrumdigital.com), Technosoft (www.technosoft.ch) and Softronics (www.softronx.com).

www.ti.com/c2000



F2808 eZdsp™ Starter Kit * Onboard embedded

The TMS320F2808 eZdsp Starter JTAG emulation With
Kit (part number TMDXEZS2808) USB host connection
is a standalone module * Support for external oD
that is an excellent plat- $495 emulator via standard St 92
form to develop, demonstrate and JTAG header )
run software for the TMS320F2808 ~ * Two SCI ports with
controller. The kit, which provides onboard tr.anscelvers,
new performance-enhancing fea- one port plmed out to
tures such as an embedded IEEE standard 9-pin DSUB
1149.1 JTAG controller with USB * Two enhanced CAN
emulation, can be operated with- ports W_lth onboard
out additional development tools transceivers, one port .
such as an emulator. pinned out to standard TMS320F2808 eZdsp Starter Kit
9-pin DSUB
Hardware Features
« TMS320F2808 controller @ * Boot mode selection switches * Host and target source for
100 MHz, socketed Software Features gg{fﬁ?ﬁc& POST and
* 18K on-chip zero-wait-state * Code Composer Studio™ programming
SARAM Integrated Development )
e 956K bit °C EEPROM Environment for eZdsp Avallab.le for purchase Et .
« 20-MHz input clock to « F2808 eZdsp Diagnostics Utility ~ WWW-ti-estore.com or through one
TMS320F2808 1 of your local TI authorized
controller distributors.
Tl Worldwide Technical Support
Internet Javan
Tl Semiconductor Product Information Center Home Page Faxp International 1+81-3-3344-5317
support.tl.com Domestic 0120-81-0036
Tl Semiconductor KnowledgeBase Home Page Internet/Email International  support.ti.com/sc/pic/japan.htm
support.ti.com/sc/knowledgebase Domestic www.tij.co.jp/pic
Asia
Product Information Centers Phone
Americas International +886-2-23786800
Phone +1(972) 644-5580 Domestic Toll-Free Number
Fax +1(972) 927-6377 Australia 1-800-999-084
Internet/Email support.ti.com/sc/pic/americas.htm I(-:Izlr:];Kong ggggé%gi?z
FE)r:lrope. Middle East, and Africa Indonesia 001-803-8861-1006
one Korea 080-551-2804
Belgium (English) +32(0) 27 4554 32 Malaysia 1-800-80-3973
Finland (English) +358 (0) 9 25173948 New Zealand 0800-446-934
France +33(0)130701164 Philippines 1-800-765-7404
Germany +49(0) 8161 80 33 11 Singapore 800-886-1028
Israel (English) 1800 949 0107 Taiwan 0800-006800
Italy 800791137 Thailand 001-800-886-0010
Netherlands (English) +31(0) 546 87 95 45 Fax 886-2-2378-6808
Russia +7(0) 95 363 4824 Email tiasia@ti.com
Spain +34 902 35 40 28 ti-china@ti.com
Sweden (English) +46 (0) 8587 555 22 Internet  support.ti.com/sc/pic/asia.htm
United Kingdom +44(0) 1604 66 33 99
Fax +49) (0) 8161 80 2045
Internet support.ti.com/sc/pic/euro.htm

Important Notice: The products and services of Texas Instruments Incorporated and its subsidiaries described herein are sold subject to Tl's standard terms and
conditions of sale. Customers are advised to obtain the most current and complete information about Tl products and services before placing orders. Tl assumes no
liability for applications assistance, customer's applications or product designs, software performance, or infringement of patents. The publication of information
regarding any other company’s products or services does not constitute Tl's approval, warranty or endorsement thereof.

Technology for Innovators, the black/red banner, Code Composer Studio, eXpressDSP. TMS320C2000, C2000, C24x, C28x B042605
and TMS320C28x are trademarks of Texas Instruments. ARM7TDMI is a registered trademark of ARM Holdings plc. eZdsp

is a trademark of Spectrum Digital. All other trademarks are the property of their respective owners.
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