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General Description

This board can be used to evaluate National Semiconductor's
LMV225/LMV226/LMV228 RF detectors. These logarithmic
power detectors are intended for use in CDMA and WCDMA
applications. They have a 30 dB dynamic range and an RF
frequency range from 450 MHz to 2 GHz. The LMV226/
LMV228 are designed to be used in combination with a di-
rectional coupler, while the LMV225 detector is especially
suited for power measurements via a high-resistive tap as
well as directional coupler. The LMV226 has an additional
output voltage buffer and therefore a low output impedance.
The LMV225/LMV226/LMV228 have an integrated filter for
low-ripple average power detection of CDMA signals. Addi-
tional filtering can be applied using a single external capacitor.

Basic Operation

The LMV225/LMV226/LMV228 provide an accurate temper-
ature and supply compensated DC output voltage that relates
linearly to the applied RF input power in dBm. The single sup-
ply, ranging from 2.7V to 5.5V, can be applied through con-
nectors P, and P5. The signal applied to connector P, puts
the detector in an active or a shutdown mode. The detector is
active for Enable = HI, otherwise it is in a low power con-
sumption shutdown mode. The RF signal is applied through
connector P,, while the output voltage is measured through
connector Pj.

Schematic

The schematic of the evaluation board is depicted in Figure 1.
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Input

The LMV225 has an RF power detection range from —30 dBm
to 0 dBm and is designed for direct use in combination with
resistive taps. The LMV226/LMV228 have a detection range
from —15 dBm to 15 dBm and are intended for use in combi-
nation with a directional coupler. All three detectors have an
input impedance of 50Q. Details about the configuration can
be found in the datasheet.

Output

The output voltage range is typically 0.2V to 2V and can be
scaled down to meet ADC input range requirements (LMV225
and LMV228 only). Since the LMV225/LMV228 have a cur-
rent controlled output, the voltage range can be adjusted by
changing the output resistance. To change this a resistor
needs to be placed in Rs. The output impedance of the de-
tector (typical 19.8 kQ) together with the resistor R; translates
the currentinto a voltage. The value of resistor R; determines
the exact scaling. A value of 19.8 kQ for example divides the
output voltage range by half. Besides scaling the output volt-
age, the output ripple can be reduced by lowpass filtering.
This can be realized with capacitor C,. Further details can be
found in the applications information section in the datasheet.
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Layout

The layout of the evaluation board is depicted in Figure 2.
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FIGURE 2. Layout of the Evaluation Board

Bill of Materials

The Bill of Material (BOM) of the evaluation board is given in
the table below.

Designator Description Comment

c2 0603 Capacitor 100 pF

C4 Case_C Capacitor |100 pF

C5 0603 Capacitor 10 nF

C1,C3 0603 Capacitor Not Connected

P1 Connector SMA

P2 Connector BNC

P3 Connector BNC

P4 Connector Banana

P5 Connector Banana

R2 0603 Resistor (1]9)

R4 0603 Resistor 10 kQ

R1, R3, R5 0603 Resistor Not Connected

U1 microSMD LMV225TL or
LMV226TL or
LMV228TL

Measurement Procedure

The performance of the LMV225/LMV226/LMV228 can be
measured with the setup given in Figure 3.
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FIGURE 3. Measurement Setup

In this measurement example a supply voltage of 2.7V is ap-
plied by the power supply. To put the LMV225/LMV226/
LMV228 in active mode, the Enable (P,) is connected to 2.7V
as well. The resulting DC output voltage is measured with a
multimeter connected to P5. A 900 MHz RF signal is applied
by the RF generator to connector P,, where the RF power is
swept from =50 dBm to +20 dBm.

Measurement Results

Figure 4, Figure 5 and Figure 6 depict the measurement re-
sults for the LMV225/LMV226/LMV228 respectively. For each
plot the RF power is swept at 900 MHz for different tempera-
tures. Also the error in dBs with respect to an ideal straight
line is plotted (Log conformance).
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FIGURE 4. LMV225 Output Voltage and Log Conformance
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Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:

Products Design Support
Amplifiers www.national.com/amplifiers WEBENCH www.national.com/webench
Audio www.national.com/audio Analog University www.national.com/AU
Clock Conditioners www.national.com/timing App Notes www.national.com/appnotes
Data Converters www.national.com/adc Distributors www.national.com/contacts
Displays www.national.com/displays Green Compliance www.national.com/quality/green
Ethernet www.national.com/ethernet Packaging www.national.com/packaging
Interface www.national.com/interface Quality and Reliability |www.national.com/quality
LVDS www.national.com/lvds Reference Designs www.national.com/refdesigns
Power Management www.hational.com/power Feedback www.national.com/feedback

Switching Regulators www.national.com/switchers

LDOs www.national.com/Ido
LED Lighting www.national.com/led
PowerWise www.national.com/powerwise

Serial Digital Interface (SDI) |www.national.com/sdi

Temperature Sensors www.national.com/tempsensors

Wireless (PLL/VCO) www.national.com/wireless
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SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME WITHOUT NOTICE. NO LICENSE, WHETHER EXPRESS,
IMPLIED, ARISING BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT.

TESTING AND OTHER QUALITY CONTROLS ARE USED TO THE EXTENT NATIONAL DEEMS NECESSARY TO SUPPORT
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to result in a significant injury to the user. A critical component is any component in a life support device or system whose failure to perform
can be reasonably expected to cause the failure of the life support device or system or to affect its safety or effectiveness.
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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.

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

Tl 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 Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl 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. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl 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 Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl 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 Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl 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.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl 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 Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
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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