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TRF11xx/12xx/24xx—Integrated Solutions 58GH wavebands

e Fully compliant with [EEE 802.16d/e

e Supports portable mobile applications
such as WiMAX and WiBro

e 2.5/ 3.5 GHz chipset for high-
performance and flexibility

e 5.8 GHz offers highly integrated
compact solutions

¢ Optimized BOM saves system costs

e Flexible options for CPE and base
stations

¢ Complete RF reference designs for

e TRF11xx: 2.3 to 2.7 GHz 2.5, 3.5 and 5.8 GHz wavebands

e TRF12xx: 3.3 to 3.8 GHz e | ead (Pb)-Free and RoHS-compliant
e TRF24xx: 4.9 to 5.9 GHz packaging

for 802.16 Broadband Wireless Access

Complete RF Front Ends
Texas Instruments (TI) offers
complete RF front-end solutions
for the 2.5, 3.6 and 5.8 GHz
wavebands. The TRFxxxx chipsets
provide support for not only fixed
wireless access, but also emerging
portable and mobile applications.
The chipsets’ low device counts
and versatile configurations
benefit 802.16d/e applications
such as:

e Wireless base stations

Demonstrated Technology

TI's TRFxxxx chipsets provide
integration and versatility for
use in a variety of system
configurations with TT and other
baseband processors. The three
RF chipsets and their operating
frequencies are:

Architectural Flexibility

e Wireless access points

e Customer Premise Equipment

(CPE)
e Backhaul

¢ Point-to-point microwave

e Safety band

The super-heterodyne
architecture of the TRFxxxx
chipsets allows greater flexibility
in terms of frequency planning
and filtering. Different
combinations of the devices in the

overall architectural solutions.
Since the IF downconverters and
upconverters provide both I/Q
and low IF interfaces to the data
converters, they can be used in
combination with the 2.5, 3.5 and

e Other FDD-based applications three chipsets provide different 5.8 GHz front-end devices,

Complete RF offering: 2.5 GHz, 3.5 GHz and 5.8 GHz

ADC/DAC
Device Description Interface
TRF1223 Power Amplifier Driver FDD-TDD
TRF1222 RF Upconverter FDD-TDD
TRF1221 Dual PLL/VCO w/ IF Upconverter Low IF FDD-TDD
TRF1216 RF Downconverter FDD-TDD
TRF1212 Dual PLL/VCO w/ IF Downconverter Low IF FDD-TDD
TRF1123 Power Amplifier Driver FDD-TDD
TRF1122 RF Upconverter FDD-TDD
TRF1121 Dual PLL/VCO w/ IF Upconverter Low IF FDD-TDD
TRF1115 RF Downconverter FDD-TDD
TRF1112 Dual PLL/VCO w/ IF Downconverter Low IF FDD-TDD
TRF2432 IF Transceiver w/ Dual VCO / PLL 10 BB TDD
TRF2436 Dual Band RF Front-end TDD

Green = primary configuration. Yellow = secondary configuration for alternate ADC/DAC interface.



802.16 BTS: 2.5 GHz and 3.5 GHz Receive and Transmit Solutions
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TI's flexible TRF11xx chipset at 2.5 GHz and TRF12xx RF chipset at 3.5 GHz support a variety of system configurations for versatility and high performance in designing RF
front ends for wireless broadband systems.

Key RF Chipset Specifications enabling the development of

Specification | TRF11xx (2.5 GHz) | TRF12xx (3.5 GHz) | TRF243x (5.8 GHz) different RF' subsystems that
operate with the same baseband

P1-dB +31.5dBm +30dBm +22.5dBm DProCessor.

0IP3 +48 dBm +45 dBm +32.5dBm

il P':‘s_e E"‘" L5 L L The flexibility of the chipset

Digital Gain Control 80 dB (1 dB steps) 80 dB (1 dB steps) 31dB (1 dB step) architecture also enables the

Cascaded NF* 4dB <35dB 6dB selection Qf more filtering masks

IP1dB _3dBm >5 dBm _3dBm for better immunity to blockers

Max Gain* ~100 dB ~110dB ~94 dB for receiving. Outstanding

LO RMS Phase Error 05° 05° 12° sensitivity provides compliance to

AGC range ~90 dB ~100 dB ~75dB spurious emission in transmission,

Output >1.2 Vp-p differential >1.2 Vp-p differential — even at high output power levels.

* Including filter losses.



RF Chipset 5.8 GHz for 802.16

BTS/CPE

TRF2436

Dual-Band
RFFE

ADS5553
ADS5232

TRF2432 AL

Dual-Band

IF TRX and
Synthesizer
VvCco

DAC56x2

GC1115 Clk
DAC Clk
ADC Clk

GC5016 Clk

BTS

GC5016 TCIC6x

F
ml

CDCx7005

TI's TRF243x RF chipset at 5.8 GHz provides the entire RF and IF functionality of an RF front end in two highly integrated devices, saving components and costs.

2.5 and 3.5 GHz Chipset Solutions
Both the TRF11xx at 2.5 GHz and
the TRF12xx at 3.5 GHz chipsets
consist of four chips, each with
fully integrated super heterodyne
receivers and transmitters. The
RF chipsets are capable of
supporting frequency division
duplex (FDD), half frequency
division duplex (HFDD) and time
division duplex (TDD) modes
with a real interface at low IF to
the data conversion subsystem. TI’s
flexible transmitters are compliant
with today’s demanding mask
requirements, while the receivers
feature excellent sensitivity and
blocker suppression.

The 2.5 GHz and 3.5 GHz chipsets
are also complemented by the
optimized power amplifiers,
TRF1123 and TRF1223. Supporting
a range of frequencies between
2.1 -2.7 GHz and 3.3 - 3.8 GHz,

these power amplifiers provide
excellent output third order
intercept point (OIP3) of 46dBm
or better, enabling the support of
complex orthogonal frequency
division multiplexing (OFDM)
signals. These power amplifiers
can also be used as driver
amplifiers in applications
requiring larger output power.

5.8 GHz Solution

The TRF2432 and TRF2436
chipset provides high integration
with both RF and IF transceivers,
supporting air interface frequencies
of both 2.5 and 5.8 GHz, and an IF
transceiver. The chipset operates
in TDD mode with a complex I/Q
interface to the baseband
processor and modem. This highly
integrated chipset makes it easier
to design and lowers bill of
materials (BOM) cost.

QWO S0, “Green” Packaging
% TI's TRExx RF
chipsets are
Lead (Pb)-Free,
complying with
the European
Union’s “Restriction on Use of
Hazardous Substances in
Electrical and Electronic
Equipment” (RoHS) in regard

to the use of lead and other
environmentally hazardous
substances. TI recognizes the
multinational markets that its
customers address and is an
industry leader in the movement
to supply products, such as the
TRFxx chipsets, that are Lead
(Pb)-Free and RoHS-compatible.
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Comprehensive RF Solutions

and Support

To help simplify design and
optimize BOM, TI offers reference
designs for all three RF chipsets,
along with thorough documentation



plus software support by a highly
experienced development team.
TI complements its RF chipsets
with a complete analog signal chain
for broadband wireless systems,
including ADCs, DACs, digital
upconverters and downconverters
and flexible clock distribution
options. TI offerings also include
power management devices and
DSPs that are industry leaders in
high performance and low power
consumption.

For More Information

To learn more about how the
flexibility and integration of TI's
TRFxx RF chipsets can help you
design your next 802.16 or other
system for wireless broadband
access, contact your regional TI
field sales office or visit:
www.ti.com/wi

3.5 GHz Reference Design Board.

Tl Worldwide Technical Support

Internet Japan
Tl Semiconductor Product Information Center Home Page Fax International +81-3-3344-5317
support.ti.com Domestic 0120-81-0036
Tl Semiconductor KnowledgeBase Home Page Internet/Email International support.ti.com/sc/pic[j_apap.htm
support.ti.com/sc/knowledgebase i Domestic www.tij.co.jp/pic
sia
Product Information Centers Phone
Americas International +886-2-23786800
Domestic Toll-Free Number

Phone +1(972) 644-5580 Australia 1-800-999-084
Internet/Ema_iI _ support.ti.com/sc/pic/americas.htm Hong Kong 800-96-5941
Europe, Middle East, and Africa India +91-80-41381665 (Toll)
Phone Indonesia 001-803-8861-1006

Belgium (English) +32(0) 27 4554 32 Korea 080-551-2804

Finland (English) +358 (0) 9 25173948 Malaysia 1-800-80-3973

France +33(0)130701164 New Zealand 0800-446-934

Germany +49(0) 81618033 11 Philippines 1-800-765-7404

Israel (English) 180949 0107 Singapore 800-886-1028

Italy 800791137 Taiwan 0800-006800

Netherlands (English) +31(0) 546 87 95 45 Thailand 001-800-886-0010

Russia +7(4)9598 10701 Fax +886-2-2378-6808

Spain +34 902 354028 Email tiasia@ti.com

Sweden (English) +46 (0) 8587 555 22 ti-china@ti.com

United Kingdom +44.(0) 1604 66 33 99 Internet support.ti.com/sc/pic/asia.htm
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 TI'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 TI's approval, warranty or endorsement thereof.
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