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'C20x Devices
General Purpose
*'C/LC 203
*'C/LC 206 - New!
* 'F206-40 Mhz
*'C209

documentation. Available in
December 1997.

TI will continue to add software
and hardware development tool
solutions for new members of the
'C2xx family.

Turnkey Solutions
Texas Instruments is the DSP
Solutions leader. This means
designers not only get DSP hard-
ware and accompanying develop-
ment tools, but also total solutions
designed to help them get to mar-
ket quickly with turnkey solutions.
Tl offers development solutions
today that include software and
applications notes. And to further
assist customers, TI will continue
to add support with reference
designs and application develop-
ment kits.

Designers can also purchase
a lineup of third-party algorithms
and DSP software through TI
distribution, including telecom-
munications and motor control
applications.

Telecommunications — HotHaus™
Technologies provides a suite of
DSP telecommunications software
for the 'C2xx generation. This
framework includes all of the
elements required to support a
wide variety of multi-tasking

'C24x Devices
Optimized for Digital Control
Systems (DCS)
* 'F240
'C240
'F241 - New!
'F243 - New!
'C241 & 'C242 - New!

telecommunications applications,
thus shortening the learning curve
and development time for DSP
users. Software algorithm pack-
ages that include a wide variety of
general telephony routines, data
and fax modems, and vocoders
are available for purchase by cus-
tomers in North America only.

In addition, a new tool — the
HausWare Starter Kit (HSK) —
allows designers to develop appli-
cations with 'C2xx and HausWare
software easily and quickly using
PC tools.

Motor control — Technosoft, a Tl
third party, provides a suite of
motor control software and hard-
ware solutions for the 'C24x gener-

ation. Motion control libraries

include everything to support a
wide variety of motor control

applications, including motor con-
trol algorithms, PWM generation
blocks, digital current feedback,
profile generation and data acqui-

sition software. This solution effec-

tively shortens the learning curve

for first-time DSP users. The DSP

plug-in intelligent motor controller
(IMMC240) contains all the neces-
sary software to control AC induc-
tion, brushless DC, and permanent
magnet synchronous motors and is

directly programmable using

Technosoft's motion language. The

IMMC240 can then be plugged
directly into power modules sup-
porting the various machines.

For More Information
From general-purpose designs to
specific applications, TI's ‘C2xx
DSPs allow designers to improve

the cost and performance of existing

applications as well enable new

designs altogether. This generation

of DPSs provide low-cost ways of

implementing tomorrow’s advanced
systems. Please call 1-800-477-8924,

ext. 4086, or visit our web site at
http://www.ti.com/sc/4086 to
receive data sheets for 'C2xx
devices, and learn how to put
these T1 DSPs to work for you.

Development Tools

Kit Number TI Device Number

Description Availability

"C2xx DSK TMS320F206

Low-cost 'C2xx starter
kit for code development
and prototyping

1st Quarter 1998

'C2xx EVM TMS320C203-80MHz

For general-purpose
applications—allows
designers to take design
from concept to promotion

1st Quarter 1998

MCK240 TMS320F240

Complete set of tools to
develop, implement and test
digital motor control algorithms

1st Quarter 1998

'C24XEVM TMS320F240

For digital control systems
designs; includes board,
emulator, fixed point assembly-
language tools, EVM debugger,
sample code and documentation

December 1997
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Product Bulletin

TMS320C2xx

A manufacturer’s ability to build
high-performance products at
a low cost can be a significant
source of competitive advantage.
With the introduction of four new
devices and the best price-to-per-
formance ratio in the industry,
TI's powerful and cost-effective
TMS320C2xx generation of DSPs
is giving designers of high-volume
applications in nearly every
industry better ways to imple-
ment their systems.

'C2xx DSPs give designs
historically implemented with
8-, 16- or 32-bit microcontrollers
more processing power for added
features, an easy-to-use develop-
ment environment and wide
ranging system flexibility with
numerous peripherals. In addition,
the highly integrated 'C2xx DSPs
deliver cost savings at both the
device and system levels over
traditional solutions. The advan-
tages of Tl DSP Solutions are
clear. Now, the 'C2xx generation
is enabling manufacturers of price
sensitive applications to cost-
effectively implement the power
of DSPs in their systems.

'C2xx generation devices

TI's 'C2xx generation features
two main product groups — 'C20x
and 'C24x DSPs - built upon the
"C2XLP core, with optimized

THE WORLD

LEADER IN DSP SoLUTIONS

Key Specifications:

Best price to performance ratio in the industry

More power and flexibility than traditional 8-, 16- or
32-bit microcontroller solutions

Brings more cost-effective processing power to new
and existing applications

Uses common ‘C2xLP core as single platform for
launching multiple designs

Available in ROM and Flash memory options
Incorporates rich peripheral set

Wide range of development tools and application
support available

Block Diagram of 'C2xx Core
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TMS320C2xx DPS offer optimized memory and peripheral configurations for a range of emerging DSP applications. (See device matrix
for specific configurations.) * Available in 'C24x devices.

peripheral mixes for specific mixed-signal and analog devices
market segments as well as to simplify application develop-
general-purpose requirements. ment. Components include ana-
To complement the optimized log-to-digital and digital-to-analog
'C2xx devices, Tl also provides converters (ADCs and DACs),

designers with a full range of operational amplifiers, voltage
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regulators, RS-232
transceivers and
control area net-
working (CAN)
transceivers.

Flash DSPs — Together, 'C20x

and 'C24x DSPs represent the
industry’s first DSPs offering on-
chip Flash memory, at a price that
makes them viable for production
systems. Available in 8-, 16- and 32
K-byte configurations, the large
on-chip Flash enables designers to
store the program code on-chip,
eliminating external memory. In-
system reprogrammability provides
an easy way to adapt to changing
standards and make product
upgrades with minimized time

and reduced system development
cost. Software utilities to program
the Flash memory are also available.

'C24x DSPs
The 'C24x DSP controllers are the
industry’s most highly integrated
and versatile DSP controller family
optimized for digital control. Along
with the 'C2xLP DSP core, device
offerings include a set of peripherals
designed for high-performance
digital motor control applications.
'C24x peripheral options include
timers, serial communication ports
(SClI, SPI), CAN, ADCs, event man-
agers (PWM), watchdog timer and
other system protection features.
TI's growing lineup of 'C24x
DSPs includes both traditional
ROM and Flash memory-based,
in-system reprogrammable devices
in various configurations
to meet different sys-
tem needs. In addi-
tion to the original w
'C240 (ROM) and
'F240 (Flash) gen-
eration members,
Tl has now added
the 'C241, 'C242,
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'F241 and 'F243
to cost-effectively
address systems
with reduced mem-
ory requirements.
These new devices offer
improved cost and a flexible
set of peripherals for targeted
applications. As an example, the
CAN peripheral option gives net-
working designers an integrated
way to support the CAN standard
for network communications.
Please see the accompanying table
for specific peripheral mixes.

Event manager — A key to the high
performance of the 'C24x DSPs is
the integrated optimized event
manager. Functionally, it provides
all pulse-width modulation
(PWM) and 1/0O features to
drive all motor types.
Features include three
up/down timers and

nine comparators

which, when coupled
with flexible wave-

form generation logic,
can create up to 12
PWM outputs. The design
includes support for symmetrical
(centered) and asymmetrical
(non-centered) PWM generation
capabilities, and a space vector
PWM state machine. The PWM’s
dead-band generation unit helps
protect power transistors.

Finally, the event manager inte-
grates up to four capture inputs,
two of which can serve as direct
inputs for optical-encoder quadra-

ture pulses. Combined, these
O  features offer a state-of-

S, the-art solution for flex-
(6\ ible PWM generation
m and system control.

)
=

E 'C20x DSPs

/~ Again utilizing the

common 'C2xLP core,

'C20x DSPs are general-purpose
DSPs designed to provide manu-
facturers of high-volume applica-
tions all the benefits of digital
signal processing. The 'C20x
family of DSPs include six devices:
'C203, 'LC203, 'C206, 'F206,
'LC206 and 'C209. Various capa-
bilities and peripheral mixes for
these devices include phase-
locked loop (PLL), enhanced
synchronous serial port (ESSP),
universal asynchronous receive
transmit (UARTS), on-chip timers
and low-power mode options.
Please see the accompanying
table for exact device
configurations.

ESSP - The new enhanced
PBX synchronous serial port
T&P (ESSP) for 'C20x DSPs
4 7, is a powerful and

v

flexible peripheral
that allows more
simple and cost-
effective applica-
tions. It provides a
glueless interface
for up to four exter-
nal, low-cost codecs for
multi-channel communication
applications, and is configurable
to support SPI interfaces. This
eliminates the need for more
expensive codecs required with
less optimized solutions.
Complementary Tl devices
include the TLV320AC36 voice-
band audio processor (VBAP),
the TCM29C1x and TCM37C1x
codecffilter line-card combos, and
the TLC320AD5x analog interface
circuits (AICs) for modems.

Applications

Leading-edge designers in many
application fields are using TI's
'C2xx DSPs to enhance their sys-
tems. Some of these application
areas are in the following list:



e Consumer — Highly inte-
grated and more power-
ful 'C2xx DSPs help <O
reduce total system §
cost greatly in cost ~
sensitive consumer
applications such
as digital still cam-
eras, feature phones,
security systems and
white goods.

e Industrial — 'C2xx DSPs
can make industrial applications
like digital control, robotics control
systems, industrial automation,
power conversion systems and
electronic meters more reliable
and inexpensive.

e Telecommunications — 'C2xx
generation DSPs again reduce
system costs with lower part
counts in low bit-rate modems,
PBX, Digital Telephone Answer-
ing Devices (DTAD) and caller
ID-based applications.

e Computer — High performance
'C2xx DSPs increase performance
and reduce system cost in
computer applications such as
point-of-sale terminals and smart
card readers.

DIGIT4

"C2xLP Core
For all of these applications, 'C2xx
DSPs enable cost savings over

'C20x Product Specification Guide
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competitive solutions. Single-
chip solutions with
integrated peripherals,
including analog-to-
digital converters
(ADCs) and mem-
ory eliminate the
need for off-chip
functionality. In
addition to a device-
level savings offered by
these low-cost parts, high-
performance 'C2xx DSPs also
reduce overall system-level costs
by potentially replacing multiple
microcontrollers or other
less powerful CPUs.

The basis for all of these signif-
icant system advantages is the
proven 'C2xLP core common to
all 'C2xx generation members.
The 16-bit core incorporates a
static design and is manufactured
in a sub-micron, triple-level-
metal, full-complementary CMOS
process for high-performance,
low-power operation. The core
was first available as a CPU
option in TI's customizable DSP
(cDSP™) design methodology,
and was designed from the
beginning to be combined with
numerous complementary func-
tions. This common core and
peripheral options suit a wide

range of applications, and ulti-
mately save designers time and
money by giving them a single
platform from which to launch
multiple designs.

Development tools that get 'C2xx
designs to market quickly

As the industry’s DSP Solutions
leader, Texas Instruments provides
the development resources to get
to market quickly. Designers can
choose from extensive Tl and
third-party 'C2xx development
tools, including hardware emula-
tors, simulators, C compilers and
assemblers/linkers. In addition, Tl
and third-party support companies
provide designers 'C2xx-based
concept-to-production Evaluation
Modules (EVMs) and entry-level
DSP Starter Kits (DSKSs) to give
designers the appropriate level

of support.

To further help designers get
started quickly, there are many
DSP software routines available
to download off the 'C2xx website
at http://www.ti.com/sc/4086.
These routines include different
filter types, FFTs, peripheral
drivers and math functions among
others. The software is optimized
in assembly language and is also
available in C-callable format.

On-Chip Memory MEM Serial Ports 1/0

Product CyczﬁsT)ime Operat(i\’/‘gd\)""tage RAM ‘ ROM ‘ FLASH | Off-Chip | SYNC | ASYNC | PAR | DMA | Timers Package
TMS320C203 25/35/50 5V 544 - - 192K 1 1 64K x 16  Ext. 1 100 TQFP
TMS320LC203 50 3.3V 544 - - 192K 1 1 64K x 16  Ext. 1 100 TQFP
TMS320F206-40 50 5V 45K - 32K 192K 1 1 64K x 16  Ext. 1 100 TQFP
TMS320C209 35/50 5V 45K 4K 192K 64K x 16  Ext. 1 80 TQFP
TMS320C206* 25 33v 45K 32K 192K 1 1 64K x 16  Ext. 1 100 TQFP
TM320LC206 25 33v 45K 32K 192K 1 1 64K x 16  Ext. 1 100 TQFP
Additional information on industrial temperature qualification and military devices is also available.
* Core operates at 3.3V, I/0 operates at 5V.



'C24x Product Specification Guide

On-Chip Memory Timers Serial Ports
General Real-Time
PWM Compares/ | Purpose | Watchdog | Interrupt 1/0

Device MIPS | RAM | ROM |FLASH| DAT/PRO | A/D Channels Captures | Timers | Timers Timers | CAN | SPI |UART |Pins | Packaging
TMS320F240 20 544 16K  64K/64K dual 10-bit 12 9/4 8 1 1 N/A 1 1 28 132 PQFP
TMS320C240 20 544 16K 64K/64K dual 10-bit 12 9/4 8 1 1 N/A 1 1 28 132 PQFP
TMS320F241 20 544 8K  64K/64K  10-bit 8 5/3 2 1 1 1 26 68 PLCC, 64 PQFP
TMS320F243 20 544 8K 64K/64K 10-hit 8 5/3 2 1 1 1 32 144 TQFP
TMS320C241 20 544 8K 64K/64K  10-bit 8 5/3 2 1 1 1 26 68 PLCC, 64 PQFP
TMS320C242 20 544 4K 64K/64K  10-bit 8 5/3 2 1 N/A 1 26 68 PLCC, 64 PQFP

Military devices are also avaliable.

Code Development and
Debugging Tools

C Compiler— Translates ANSI-
standard C language files into
highly efficient TMS320 assembly
language source files. The C
compiler includes the assembler
and linker.

Assembler/linker — 'C2xx assemblers
and linkers are code-generation
tools that convert TMS320 assembly
language source files into exe-
cutable code. These are included
in the C compiler package.

Simulator— A software program
that simulates the TMS320C2xx
for cost-effective, non-real-time
development. With the inexpensive
software simulator, users can
debug without target 'C2xx
hardware in place. The simulator
includes the high level language
debug interface.

'C2xx C Source Debugger —
Compatible with the XDS510
emulator and Tl C compilers, the
'C2xx debugger can be used with
all devices in the generation to
reduce overall development time.
Features include single stepping,
breakpoints to stop any code on
any single line, mnemonic assembly
and variable watch windows.
Designers can also choose Go
DSP’s Code Composer™ integrated
development environment with

Additional information on Industrial/Automotive temperature qualification available.

graphical user interface, true
Windows™ applications and many
other advanced features.

Emulation Tools

XDS510- A powerful, full-speed
in-system emulator, TI's JTAG
scan-based emulation and analy-
sis modules give designers full-
speed operation, break-point and
trace capabilities. The serial scan
interface to the core is bonded
out of the device so that an
XDS510 system emulator can

be used to interface to the DSP
core. Advanced emulation with
ROM replacement and trace
capabilities are also available.

Evaluation and development Kits

'C2xx DSK — The 'C2xx DSP
Starter Kit (DSK) is a simple,
low-cost, stand-alone application
board for the 'F2xx Flash-based
DSP. The 'F2xx board also comes
with GO DSP Code Explorer
software, which simplifies code
development and prototyping.
Available in first quarter 1998.

'C2xx EVM — For general-purpose
designs, the TMS320C2xx EVM
gives designers a complete and
cost-effective way to go from con-
cept to production. Based on the
TMS320C203-80 MHz DSP, the kit
includes a 'C2xx evaluation board,
audio interface, on-board UART,

fixed-point assembly language
tools, an RS-232-based debugger,
power supply, sample application
code and complete documenta-
tion. The 'C203 DSP is mounted
on a socket and can be substituted
with other 'C2xx devices with the
same packaging (100 TQFP).
Available in first quarter 1998.

MCK240 - The MCK240 is an
'F240 evaluation tool for digital
motor control applications. The
kit gives designers a complete set
of tools to quickly develop, imple-
ment and test digital motor con-
trol algorithms. Included in the
kit is very powerful Windows-
based programming software and
a DSP board with a three- phase
inverter. The kit also includes a
brushless motor combined with
an incremental encoder, which
can be directly driven in AC or
DC brushless mode. Available in
first quarter 1998.

'C24x EVM - Based on the 'F240
16-bit fixed-point, Flash-based
DSP, the 'C24x EVM also gives
OEMs a complete and cost-effec-
tive way to take designs from
concept to production. The EVM
comes complete with a 'C24x
evaluation board, XDS510PP
emulator system, fixed point
assembly language tools, an EVM
debugger, power supply, sample
applications code and complete



