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WLAN Solutions: TNETW1250 Single-Chip
MAC and Baseband Processor for Cellular

Handsets

The TNETW1250 is a single-chip
802.11 wireless local area net-
working (WLAN) media access
controller (MAC) and baseband
processor designed specifically
for cellular handsets and other
devices with cellular capabilities,
such as wireless personal digital
assistants (PDAs). Extending the
insight that TI has gained from
two previous generations of mar-

ket-proven mobile WLAN

MAC/baseband processors, the
TNETW1250 meets the size, low-
power and cost requirements of
mobile handheld devices while
providing an architecture opti-

mized for cellular handsets.

With features like Quality of
Service (QoS) capabilities for

voice, advanced Bluetooth®

coexistence collaboration and
optimized low-power modes, the
TNETW1250 is well provisioned
for today’s multimedia applica-
tions as well as newly-emerging

applications like voice over
WLAN (VoWLAN).

Architected for Handsets

The TNETW1250 is TT's third
generation WLAN chipset for
mobile applications. Leveraging

both the TNETW1100B and

TNETW1230, which have been
designed into newly-announced
WLAN-enabled PDAs and hand-

sets from leading equipment
manufacturers, TI has applied to
the TNETW1250 the insight it has
gained from these industry-defin-
ing programs.

Not only have the inherent capa-
bilities in the TNETW1250 been
optimized for handset applications,
but, just as importantly, the chip
also has features and functions
that contribute to an optimized
handset design at the system level.

The results are TNETW1250
features like cell phone clocking
frequencies instead of the typical
WLAN clocks, eliminating the noise
and complexity of a distinct clock-
ing subsystem for a WLAN subsys-
tem, and eventually, streamlining
the certification process. Moreover,
unlike previous WLAN chips with
high pin-count and space-consum-
ing interfaces, the TNETW1250
uses SPI, SDIO and TI's VLYNQ™
interfaces that allow full-rate
throughput of 802.11a/g. TI has
also added on-chip power manage-
ment to the TNETW1250 for signif-
icant cost and size savings at the
system level.

TT's unique system-level per-
spective also has led to the devel-
opment of second-generation
enhancements to its WLAN and
Bluetooth coexistence solution.
Building on its legacy coexistence
algorithms, new advancements

Key Features:

e Specifically designed for use in
cellular handsets
e Third generation of Tl's market-
proven mobile WLAN technology
* New advancements to Tl's
ELP™ technology:
- Less than 400 micro-Amperes
(pA) in standby mode
- Up to 40 percent power reduction
in active modes
e Small size:
- 25 percent smaller than
competitive WLAN designs
¢ Advanced Bluetooth®/WLAN
coexistence for data and voice
e Significantly reduced bill of
materials (BOM)
¢ \/oice over WLAN (VoWLAN)
capability including QoS and
Cisco® Compatible Extensions
support
e Optimized system architecture for
cellular handsets:
- Low-pin count interface options
- Re-use of standard cell phone
clock frequencies
- On-chip power management
- Major reduction in host
processor overhead
e Complete support for 802.11b,
ganda
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have been incorporated into a sec-
ond generation which capitalizes
on intelligent collaboration among
WLAN, Bluetooth and cellular
technologies to ensure the prompt
processing of time-critical tasks
such as voice.

In addition, the 802.11 radio
frequency front end (RFFE)
device which complements the
TNETW1250, the TNETW3422M,
draws on TI's third generation of
WLAN RF technology. Based on a
low-power, low chip-count direct
conversion (DC) single-chip 2.4-
GHz RF transceiver and power
amplifier which removes intermedi-
ate frequency (IF) noise, the
TNETW3422M is well-suited to
mobile handset applications in
terms of its power consumption,
size and low BOM cost.

Exceeding the Requirements
Several requirements, such as low-
power consumption and board
space, are of paramount impor-

tance to designers of cell phone
handsets and other mobile wireless
platforms. The TNETW1250 incor-
porates new features and strategies
which not only reduce the power
consumption of the 802.11 WLAN
subsystem in standby and active
modes but also reduce the power
consumption of certain system-
level functions.

With a standby mode that con-
sumes less than 400 microAmperes
(pA) of current, the TNETW1250
achieves a breakthrough in low-
power consumption. Also, an
optimization of TI's ELP™
technology allows the TNETW1250
to spend more time in the standby
mode, resulting in significant
battery life improvements. Even
when it is transmitting or receiving
data, the TNETW1250 consumes
up to 50 percent less power in
active modes.

When mapped onto typical usage
patterns, these power savings
become even more significant.
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Because the typical handset’s
WLAN subsystem remains in stand-
by mode 95 percent of the time,
extending this time even further
adds to the system’s power savings.
Moreover, 80 percent of the aver-
age user’s active WLAN time is
spent in receive mode while only
20 percent is in transmit mode. As
a result, the extra power savings
in receive mode has a significant
effect on reducing the power con-
sumption of the system and
extending the life of the battery.
The TNETW1250 derives added
system-level power savings by
reducing the involvement of the
handset’s application processor in
WLAN operations. Many of today’s
wireless platforms include an appli-
cation processor, such as a TI
OMAP1710 processor, which
processes WLAN packets. By han-
dling many WLAN overhead tasks,
such as beacon transmission and
reception, the TNETW1250 saves
power by minimizing the number
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of cycles the application processor
must devote to WLAN operations.

In addition to power consump-
tion, another critical concern of
handset designers is board space
requirements. Consumers continue
to demand smaller and smaller
handsets, placing pressure on
designers to reduce the board
space dedicated to any function.
Moreover, new functions are always
being added to cell phones, causing
the board space devoted to any one
function to continually decrease. In
response to these requirements,
cellular handsets and PDAs based
on the TNETW1250/TNETW3422M
system design are half the size of
the previous generation and 25
percent smaller than comparable
single-chip WLAN devices available
today.

Embedded Station Development Kit

By building on the successes of its
previous generations of embedded
WLAN technology, TI ensures
manufacturers are able to re-use
a high percentage of already devel-
oped software. In addition, the
TNETW1250’s Embedded Station
Development Kit (eSTADK) is a
comprehensive package of tools
optimized for mobile handset
development and running under
the Windows CE operating system.
The eSTADK also takes advan-
tage of TI's involvement in
advanced WLAN developments that
have incorporated many of the
capabilities needed for emerging
applications such as VoWLAN.
Real-time QoS, seamless roaming
and other functionalities that are
required for advanced WLAN
applications have been built into
the TNETW1250’s eSTADK.

Interoperability and Support

The TNETW1250 conforms to all of

the 802.11 MAC standards, includ-
ing 802.11e, i, h, d and others, and

also takes advantage of Cisco®
Compatible Extensions.

In addition, TT has an established
track record for extensive WLAN
interoperability testing in its
WLAN Interoperability Lab.
Standards conformance is only a
first step toward real-world inter-
operability. Systematic and thor-
ough testing against an exhaustive
list of 802.11 access points (AP)
is the only way to ensure interop-
erability in today’s global market.

For More Information

For more information on TI's
TNETW1250 WLAN technology,
please visit www.ti.com/wlan



TNETW1250 Single-Chip MAC and Baseband Processor

Features Benefits

Third generation of mohile WLAN technology Robust set of functions and capabilities
specifically tailored for the needs of handset
and PDA designers

Standards compliance with 802.11a/b/g, Wi-Fi Easy to design in; interoperability with legacy

Protected Access™ (WPA), WME, all 802.11 extensions and emerging standard equipment

(e, i and h), as well as support for Cisco® Compatible

Extensions

Bluetooth® and WLAN Coexistence Second generation coexistence solution

capitalizes on intelligent collaboration among
Bluetooth, WLAN and cellular technologies,
with an emphasis on voice

Low-power consumption Longer battery life from lowest standby mode
(less than 400pA); reduced active mode power
(up to 40 percent); and system-level power savings

Space-saving size Half the size of the previous WLAN chipset; at
least 25 percent smaller than comparable
chipsets on the market

Reduced BOM 70 percent lower chip count drives down
system costs

Cell phone clocks: 13, 26, 16.8, 19.2 and 38.4-MHz Eliminates noise and complexity of another

and others clocking subsystem; reduces size and cost

SPI, SDIO, VLYNQ™ jnterfaces Space-saving interfaces provide low noise and

full 802.11a/g throughput

Complementary WLAN RF 2.4-GHz mobhile-optimized single-chip RF
transceiver requires little board space; low
BOM cost; saves power

Extensive interoperability testing Faster, more efficient time-to-market; better
customer experience

Embedded Station Development Kit Comprehensive set of tools for mobile
development; significant software re-use from
previous generation
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