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SMJ320F240 DSP Controller

HIGHLIGHTS
The SMJ320F240 is the first single-chip military DSP controller specifically optimized for motor control
applications. This highly integrated device represents a significant breakthrough over traditional
microcontroller and general-purpose DSP processor solutions by enabling direct-drive, variable-speed
control of simple-to-build brushless motors. The device also provides better motor performance, lower
energy usage, quieter operation, and greater reliability when compared to other solutions.  Most
importantly, the ‘F240’s combination of math processing capabilities and integrated motor control
peripherals can allow designers to achieve reduced system cost by requiring less hardware components.

KEY FEATURES/BENEFITS
• 20 MIPS DSP core for real-time processing of advanced algorithms

• Optimized event manager

• Integrated dual 10-bit A/D converters

• SPI and SCI for serial communications

• 16K words of Flash Memory

• 28 bidirectional I/O pins

• Watchdog timer

DIE SIZE
Size of die - 338 X 335 Mils

PACKAGING
132 pin HFP Ceramic Quad Flatpack

Weight – 8.5gm     

POWER DISSIPATION
Theta Jc = 2.57 C/W
Theta Ja = 55.71 C/W

C24x is a trademark of Texas Instruments.



ARCHITECTURE
The SMJ320F240 is composed of three main functional units: a ‘C2xx DSP core, internal memory
and peripherals. In addition to these three functional units, there are several system-level features
that are distributed. These include the memory map, device reset, interrupts, digital input/output
(I/O), clock generation and low-power operation.
CORE - The ‘F240 uses an advanced Harvard-type architecture that maximizes the processing
power by maintaining two separate memory bus structures, program and data, for full-speed
execution. This multiple bus allows reading both data and instructions simultaneously. The four-deep
pipeline allows most instructions to be executed in a single cycle.
MEMORY - 544 Words x 16 Bit Data/Program On-Chip Dual-Access RAM
16K Words x 16 Bit On-Chip Flash EEPROM
224 Words x 16 Bits of total memory address reach (64K Data, Program, and I/O,
32K Global)
PERIPHERALS - Motor Control Event Manager w/ 12 Compare/PWM channels, 3 general purpose
timers, 3 full compare units with deadband, 3 simple compare units and 4 capture units. Other
peripherals include Serial-Communication Interface (SCI), Serial-Peripheral Interface (SPI),
watchdog timer, dual 10-bit A/D converters, PLL, 28-bit addressable I/O pins and scan based
emulation.

TOOLS
ASSEMBLER.......... Converts assembly language to machine language.
LINKER................... Combines object modules into a single executable object file, performs

relocation and resolves external references.
C COMPILER......... Translates C source code into 320C2xx assembly source code.
SIMULATOR........... Software debugger tool that simulates the operation of the 320F240.
XDS-510.…............. Hardware controller card for in-system emulation.
F240 EVM Board….. The C24x  EVM comes complete with a C24x evaluation board,

emulator, fixed-point assembly language tools, an EVM debugger,
power supply, sample applications code and complete documentation.

DESIGN-IN SUPPORT TI has the most extensive DSP application support

Product Information Center: (972) 644-5580 (For general information, availability, etc.)
DSP Developer’s Village:  http://dspvillage.ti.com/docs/dspvillagehome.jhtml
DSP Hotline (Technical questions): http://www-k.ext.ti.com/cgi-bin/webcgi.exe?New,KB=dsp
F24x Information: http://dspvillage.ti.com/docs/catalog/dspplatform/dspplatform.jhtml?familyID=110
Military DSP Info: http://www.ti.com/sc/docs/products/military/processr/index.htm

Product Information Center

Europe
Multilingual Technical Hotline
Francais: +33-(0)1-30 70 11 64
English: +33-(0)1-30 70 11 65
Italiano: 800 79 11 37 (free phone)

Deutsch: +49-(0)8161-80 33 11
E-Mail: epic@ti.com
24 Hours FAXLINE +44 (0) 1604 66 33 34

North America
Telephone # - 972-644-5580 (English)
Fax # - 972-480-7800
PIC – http://www.ti.com/sc/docs/pic/home.htm
PIC E-mail - sc-infomaster@ti.com
Military Products – http://www.ti.com/sc/military
Distributor Listing –
http://www.ti.com/sc/docs/distmenu.htm



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.

TI 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 TI
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI 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 TI intellectual property right relating to any combination, machine, or process
in which TI 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 TI under the patents or other intellectual property of TI.

Reproduction of information in TI 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. TI is not responsible or liable for
such altered documentation.

Resale of TI products or services with statements different from or beyond the parameters  stated by TI 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. TI is not responsible or liable for any such statements.
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