
Trends in Wireless
Communication Boards

Market demands for higher cel-
lular density in urban areas,

broadband internet wireless, and
better data security, while using a
minimum amount of frequency
spectrum is driving wireless develop-
ments forward at an amazing speed.
Forward leaps in computing power
have resulted in GIGAFLOPS of pro-
cessing power, available on COTS
DSP boards, that allow telecom engi-
neers to process more in the digital
domain. 

SDR
The newest generation of radios are
Justly-called software defined radios
(SDR), since the entire signal pro-
cessing chain is implemented digital-
ly using reconfigurable firmware and
software. A typical SDR has these
components: 
• Analog interface to the RF stage
and antenna, via high-speed convert-
ers (ADC and DACs) able to digitize
a wide portion of the spectrum 
• High-speed front-end signal pro-
cessing including digital down-or up-
conversion 
• Protocol-specific processing using
spreading/de-spreading, chip rate
and frequency-hop rate recovery-
code/decode functions. 
• Data Communications—Inter-
facing with carrier networks and
backbone for data I/O and com-
mand-and-control processing, usual-
ly handled by general purpose ARM
or DSP processors and an RTOS. 

FPGA: for ultra high-speed
processing 
The front-end signal processing is
usually a very high speed process
that is best suited for FPGA process-
ing. The front end signal processing,
such as cascaded integrated comb
filters and decimators used in up-
down-conversion, fit well within
most FPGA architectures and
employ simple arithmetic, but inten-
sive in computation cycles because
they run at the digitizing rate. These
functions are ideal for FPGAs
because they scale-up easily for par-
allel processing and usually do not
involve highly complex algorithms.

Programmable logic density and
speed are a driving force behind new
SDR architectures. FPGA device
sizes now approach the 10 million
gate mark, offer speeds 200-400
MHz, and allow very complex inter-
faces to be mapped in logic. A huge
body of IP cores is available which
allows firmware engineers to rapidly
integrate interfaces such as PCI,
Ethernet, as well as communication-
specific functions like Digital Down
Conversion etc. 

DSP: for smarter, complex
processing 
Complex algorithms found in proto-
col-specific algorithms are more suit-
ed to programmable digital signal
processors (DSPs) such as those from
Texas Instruments. Demodulation,
error correction, data packetizing,

and radio control loops are well sup-
ported by DSP hardware and soft-
ware. These DSPs incorporate hard-
ware acceleration for common func-
tions such as Viterbi decoding and a
large body of software is available for
most wireless applications. DSP soft-
ware development tools now feature
high performance RTOS that speed
development with standardized plug-
in software functions, thereby greatly
reducing software development time. 

COTS Development and test plat-
forms for SDR systems, such as
those from Innovative Integration,
coalesce all the processing stages
into a single compactPCI board: ana-
log converters, FPGA and DSP. The
advantage of such integrated designs
is that it provides radio firmware and
software engineers a complete hard-
ware platform that they can be used
in the field to develop and test new
IP algorithms (intellectual property)
or as a powerful, reconfigurable sta-
tion to test hardware. 

Wireless board technology contin-
ues to be driven by the emergence of
newer, more powerful logic and DSP
devices, software standards and sys-
tem architectures. Tighter integra-
tion of analog with enormous signal
processing power seems to be the
name of the game and is leading
wireless communications boards to
new levels of performance. ◆
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Easily access the full capability of your high-performance DSP
design with eXpressDSP™ software and development tools. To
learn more and get a free copy of our eXpressDSP for Dummies

handbook*, visit www.ti.com/dspsoeasy

Taking DSP performance to 

maximum warp
has never been easier.

Third-Party Algorithms – Ready to Integrate 

Voice Coders/Decoders

G.711, G.722, G.723, G.726, G.728, G.729, GSM and more

Voiceband Fax Modems 

V.17, V.21, V.22, V.23, V.27, V.29, V.32, V.34, V.90 and more
Telephony

VAD, CNG, DTMF, CPTD, CID, LEC and more
Audio

MP3, AEC, AAC, VIP, WOW, VIBE and more
Video/Imaging 

JPEG, MPEG2, MJPEG, JPEG2000, H.263, MPEG4 
New Markets

Voice Recognition Encryption, Fingerprint, GPS, DAB, DVB

Code Composer Studio IDE v2.2

- Editor, debugger, project manager, profiler

- C/C++ compiler, assembler, linker

- Instruction set simulator and hardware emulation support

-TMS320™ DSP Algorithm Standard Developers Kit

- DSP/BIOS kernel: integrated royalty-free 

real-time software

- RTDX™ technology: real-time data exchange between 

host and target 

- Real-time analysis and data visualization tools

• Full design-flow support for TMS320C6000™/C5000™/C2000™

DSP platforms
• Mature and proven IDE and integrated royalty-free DSP/BIOS™ kernel

• Code Composer Studio™ IDE available from $500 to $2,995
• Speed up development time with a rich selection of ready-to-use 

software components and eXpressDSP-compliant algorithms
• C/C++ compilers offer best-in-class performance
• Fully functional DSP Starter Kits (including board and IDE) starting at $295
• Support packages include free DSP libraries, device drivers, board support 

and fully documented software application libraries
• Application-specific software solutions and support from over 600 

third-party network members

TI’s eXpressDSP software and 
development tools help deliver 

maximum speed – with minimum effort.

Algorithm Performance
Encode Decode TI DSP

MP3 8% 7% C6713

WMA 22% 10% C6713

MPEG2 (MP@ML) 71% (D1) 21% (D1) C6416

See our Web site for complete benchmark information.

*Subject to availability. eXpressDSP, TMS320C6000, C5000,
C2000, DSP/BIOS, Code Composer Studio, TMS320, RTDX, the
DSP logo, Real World Signal Processing and the red/black ban-
ner are trademarks of Texas Instruments. M5204R © 2003 TI
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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.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security

Telephony www.ti.com/telephony

Video & Imaging www.ti.com/video

Wireless www.ti.com/wireless

Mailing Address: Texas Instruments

Post Office Box 655303 Dallas, Texas 75265

Copyright   2003, Texas Instruments Incorporated

http://amplifier.ti.com
http://dataconverter.ti.com
http://dsp.ti.com
http://interface.ti.com
http://logic.ti.com
http://power.ti.com
http://microcontroller.ti.com
http://www.ti.com/audio
http://www.ti.com/automotive
http://www.ti.com/broadband
http://www.ti.com/digitalcontrol
http://www.ti.com/military
http://www.ti.com/opticalnetwork
http://www.ti.com/security
http://www.ti.com/telephony
http://www.ti.com/video
http://www.ti.com/wireless



