
Operation of the radio circuitry in a portable device accounts for a significant amount of the total power consumption — leading to 
reduced battery life and more heat. Both challenges can be addressed by using RF power management products from Texas Instruments.

Extend Battery Life, Reduce Heat

Typical System Application
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Traditionally, the RF power amplifier (PA), 
which is used to drive the antenna, is 
connected directly to the battery. However, 
this approach wastes a significant amount 
of energy as the PA is supplied with 
maximum power when often only a fraction 
is required to reliably ensure wireless voice 
and data connection. 

TI’s broad portfolio of RF power solutions 
deliver energy and heat savings that enable 
higher performing RFFE systems. TI’s 
switching supply for power amplifier  
DC/DC converters are dynamically 
adjustable power supplies for RF power 

RF power solutions from TI enable 
more efficient RF front end designs.
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amplifiers that optimize power usage – 
especially when maximum PA power is not 
needed. By minimizing energy waste,  
TI’s solutions extend battery life and 
simplify thermal design for devices such 
as smartphones, tablets, and machine-to-
machine terminals.

The RF DC/DC converters have been 
qualified, designed in, and software 
supported by multiple Tier 1 RFIC reference 
design/platform suppliers and PA partners. 
Product compatibility and performance is 
proven and trusted. TI has an extensive  
RF DC/DC portfolio that supports 2G/3G/4G 
air standards.

Traditional Approach:� Fixed Battery Supply for RF PA

TI Solution:� Adaptive Supply for RF PA
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RF DC/DC Switching Converters for RF Power Amplifiers 

TI’s Supply for Power Amplifier products are DC/DC converters with dynamically adjustable power outputs. Buck and Buck-Boost solutions 
are designed especially for supplying RF power amplifiers – including in new LTE and lower voltage battery applications, by extending 
battery life for more talk and data usage time and reducing heat dissipation by up to 30ºC for a more reliable, easier-to-design system.

Typical Application CircuitLM3242 – 6 MHz, 750 mA Miniature, Adjustable, Step-Down Converter
•	 Automatically operates in one of five modes (PWM, ECO, Bypass,  

Standby, Shutdown) for optimal performance during all load  
requirements and battery conditions

•	 6 MHz PWM switching frequency and tiny chip-scale package  
enable small solution size

Buck/Step-Down Solutions
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LM3243 – 2.7 MHz, High-Current, Step-Down Converter with 
Active Current Assist and Analog Bypass (ACB)
•	 Automatically operates in one of five modes (PWM, PFM, ACB, 

Bypass, Shutdown) for optimal performance during all load 
requirements and battery condition

LM3242 Reduces PA Heat by 30° at max RF power (28 dBM) Battery Current vs RFOUT with and without LM3242

•	 Unique Active Current Assist and Analog Bypass (ACB) mode 
minimizes inductor sizing while enabling high current and very 
low-dropout voltage support

u	Supports 2G, 3G and 4G/LTE applications

u	Supports 3G and 4G/LTE applications

Typical Application Circuit
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RF DC/DC Switching Converters for RF Power Amplifiers 
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LM3209-G3 and LM3269 – Seamless Buck-Boost  
DC/DC Converters
The LM3209-G3/69 buck-boost DC/DC converters are designed to 
generate output voltages above or below a given input voltage  
and are particularly suited for single cell Li-ion batteries for 
portable applications. 

Both LM3209-G3 and LM3269 operate at a 2.4 MHz typical 
switching frequency in full synchronous operation providing 
seamless transitions between buck and boost operating  
regimes. The LM3269 operates in energy-saving PFM mode  
for increased efficiencies and current savings during low-power  
RF transmission modes. 

Features
•	 Up to 4.2V adjustable output voltage
	 °	 LM3269 up to 3.8V VOUT

•	 1A maximum load capability for VIN ≥3.2V, VOUT = 3.6V
•	 Fast output voltage transition 0.8 to 4.0V in <20 μs 
•	 High-efficiency, 95% typ at 3.7 VIN, 3.5 VOUT, at 300 mA 
•	 Only one external inductor and two external caps

Benefits
•	 Reduces battery current draw
•	 Allows higher PA output power across battery voltage range with 

boost capability
•	 Enables higher data rate uplink
•	 Extends battery operation range 
•	 Maximizes LTE usage
•	 Maximum power transmission possible with VBAT low at  

3V and also 2.7V
•	 Eliminates minimum cut-off constraint for RFOUT max power
•	 Meets stringent LTE specifications (ACLR and slot timing)

Device Topology VOUT (V) VIN (V) IOUT (mA) Efficiency (typ.) 3.6VIN / 3.4VOUT* Air Standards micro SMD Package

LM3241 Buck with ECO/PWM 0.6 to 3.6 2.7 to 5.5 750 Up to 95% 3G/4G 6-bump

LM3242 Buck with Bypass/ECO/PWM 0.4 to 3.6 2.7 to 5.5 750/1000 Up to 95% 3G/4G 9-bump

LM3212 Buck with ACB 0.5 to 3.6 2.7 to 5.5 2500 Up to 95% 2G/3G/4G 16-bump

LM3243 Buck with ACB 0.4 to 3.6 2.7 to 5.5 750 Up to 95% 2G/3G/4G 16-bump

LM3253 Buck with ACB 0.4 to 3.6 2.7 to 5.5 750 Up to 95% 2G/3G/4G 16-bump

LM3209-G3 Buck-Boost 0.6 to 4.2 2.7 to 5.5 1000 Up to 95% 3G/4G 12-bump

LM3269 Buck-Boost with PFM/PWM 0.6 to 3.8 2.7 to 5.5 1000 Up to 95% 3G/4G 12-bump

Typical Application CircuitBuck-Boost Solutions

RF DC/DC Switching Converters

Seamless Buck – Boost Mode Transition

Noise Measurement – Buck Mode

* Refer to datasheet for more efficiency conditions     New products are listed in bold red.     Preview devices are listed in bold blue.
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Device Application Channels
Supply  

Voltage Range (V)
Dynamic  

Range (dB)
Frequency 

Range (MHz) Type Package(s)

LMV221 CDMA, WCDMA, GSM, GPRS 1 2.7 to 3.3   40 50 to 3500 LOG Amp LLP-6

LMV225 CDMA, WCDMA, GSM, EDGE, GPRS, TDMA 1 2.7 to 5.5 >30 450 to 2000 LOG Amp micro SMD-4, LLP-6

LMV226 CDMA, WCDMA, GSM, EDGE, GPRS, TDMA 1 2.7 to 5.5 >30 450 to 2000 LOG Amp micro SMD-4

LMV228 CDMA, WCDMA, GSM, EDGE, GPRS, TDMA 1 2.7 to 5.5 >30 450 to 2000 LOG Amp micro SMD-4

LMV232 3G, UMTS, WCDMA, CDMA2000, LAN, GPS 2 2.5 to 3.3    20 50 to 2000 LIN MS Amp micro SMD-8

LMH2100 CDMA, WCDMA, GSM, GPRS 1 2.7 to 3.3   40 50 to 4000 LOG Amp micro SMD-6

LMH2110 LTE, UMTS, WCDMA, CDMA2000, GSM/EDGE 1 2.7 to 5   45 50 to 8000 LOG RMS micro SMD-6

LMH2120 LTE, UMTS, WCDMA, CDMA2000, GSM/EDGE 1 2.7 to 5   40 50 to 6000 LIN RMS micro SMD-6

LMV242 GSM, GPRS, TDMA, LAN 2 2.6 to 5.5   50 450 to 2000 LOG Amp LLP-10
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LMH2110, LMH2120 – 8 GHz LOG/LIN RMS  
RF Power Detectors
•	 LMH2110: 40-dB linear-in-dB power detection range
•	 LMH2120: 40-dB linear-in-V power detection range
•	 > 30-dB dynamic range, 1900 MHz, n = 50
•	 Shutdown pin
•	 Multi-band operation from 50 MHz up to 8 GHz

LMV221, LMH2100 – 50 MHz to 4 GHz 40 dB  
Logarithmic Power Detectors
•	 40-dB linear-in-dB power detection range
•	 0.3-V to 2-V output voltage range
•	 Shutdown pin
•	 Multi-band operation from 50 MHz to 3.5 GHz
•	 0.5-dB accurate temperature compensation
•	 External configurable output filter bandwidth

Typical Application Circuit

TI’s family of RF detectors provides transmit power control so that 
only the necessary amount of power is used, saving energy and 
increasing transmission range. These RF detectors feature high 
linearity and accuracy over temperature to reduce PA power guard-
band requirements for greater coverage range, battery power 
savings, and increased channel quality.

VOUT and Log Conformance Error vs. RF Input Power



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 TI 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. Information of third parties may be subject to additional
restrictions.

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.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

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

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive

Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications

Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors www.ti.com/omap

Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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