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Customizing an Amplifier’s Psxr Output Level

ANO0O5

want to limit the saturated output power (Psat) of the driver stage. This might beto o

In an RF lineup with two amplifier stages (driver and final), there are times when you
protect the input of the final amplifier from being damaged. %

Often the problem is solved by selecting a device with the desired Psat
characteristic. When such a device can’t be found, there is a simple, but effective,
way to limit Psat by using resistive feedback. The feedback resistor is placed in series
with the driver amplifier power supply. Note that this effort to limit driver Psat
assumes that linearity is not a concern.
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Using a typical Guerrilla RF DFN-6 device schematic as a reference (see schematic above):

e The voltage input to pin 1 sets the device quiescent current (lopq). This pin 1 voltage is generated by the chosen
VEenagLe voltage and an external bias resistor (Rgias).

e Inserting Rreepeack in series with Vpp is key to limiting the Psat of the device. A typical driver amplifier will tend to
self-bias (Iobq increases) as the device approaches the 1-dB compression point (OP1dB) and Psar.

e The feedback works as follows: With increasing Iop (caused by self-biasing), the voltage drop across Rreepbeack
increases. Since Reias is tied to this node at the low end of Rreepeack, the VenasLe voltage at pin 1 also drops as Ibp
increases. As the voltage at pin 1 drops, device current lowers, thus counteracting the self-biasing effect. Vpp also
drops, thus further limiting the device Psar.

e The net result of this resistive feedback is that the Psat of the driver can be controlled over a wide range
depending on the value of the feedback resistor chosen.

e Additional benefits: This technique also tends to limit Iopq variation of the device over process and temperature.
For pHEMT devices, Iopq variation can be quite large at around +/-20%, so resistive feedback is especially useful.
Furthermore, gain and NF are largely unaffected by the inclusion of Rreepsack.

Do you need help solving a problem in your RF lineup? Guerrilla RF is committed to providing the high performance RF
solutions you need and we are pleased to provide the applications support necessary to successfully implement any of our
devices. Just send us your RF specifications and we will do our best to provide a solution to address your requirements.

Contact us at applications@guerrilla-rf.com!
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Disclaimers

Information in this application note is specific to the Guerrilla RF, Inc. (“Guerrilla RF”) product identified.

This application note, including the information contained in it, is provided by Guerrilla RF as a service to its sales team, sales representatives and distributors and may be used
for informational purposes only. Guerrilla RF assumes no responsibility for errors or omissions within this note or the information contained herein. Information provided is
believed to be accurate and reliable, however, no responsibility is assumed by Guerrilla RF for its use, nor for any infringement of patents, or other rights of third parties,
resulting from its use. Guerrilla RF assumes no liability for any datasheet, datasheet information, materials, products, product information, or other information provided
hereunder, including the sale, distribution, reproduction or use of Guerrilla RF products, information or materials.

No license, whether express, implied, by estoppel, by implication or otherwise is granted by this datasheet for any intellectual property of Guerrilla RF, or any third party,
including without limitation, patents, patent rights, copyrights, trademarks and trade secrets. All rights are reserved by Guerrilla RF.

All information herein, products, product information, datasheets, and datasheet information are subject to change and availability without notice. Guerrilla RF reserves the
right to change component circuitry, recommended application circuitry and specifications at any time without prior notice. Guerrilla RF may further change its datasheet,
product information, documentation, products, services, specifications or product descriptions at any time, without notice. Guerrilla RF makes no commitment to update any
materials or information and shall have no responsibility whatsoever for conflicts, incompatibilities, or other difficulties arising from any future changes.

GUERRILLA RF INFORMATION, PRODUCTS, PRODUCT INFORMATION, APPLICATION NOTES, DATASHEETS AND DATASHEET INFORMATION ARE PROVIDED “AS IS”
AND WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE, INCLUDING FITNESS FOR A PARTICULAR PURPOSE OR USE,
MERCHANTABILITY, PERFORMANCE, QUALITY OR NON-INFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHT; ALL SUCH WARRANTIES ARE HEREBY
EXPRESSLY DISCLAIMED. GUERRILLA RF DOES NOT WARRANT THE ACCURACY OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS
CONTAINED WITHIN THESE MATERIALS. GUERRILLA RF SHALL NOT BE LIABLE FOR ANY DAMAGES, INCLUDING BUT NOT LIMITED TO ANY SPECIAL, INDIRECT,
INCIDENTAL, STATUTORY, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION, LOST REVENUES OR LOST PROFITS THAT MAY RESULT FROM THE
USE OF THE MATERIALS OR INFORMATION, WHETHER OR NOT THE RECIPIENT OF MATERIALS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Customers are solely responsible for their use of Guerrilla RF products in the Customer’s products and applications or in ways which deviate from Guerrilla RF's published
specifications, either intentionally or as a result of design defects, errors, or operation of products outside of published parameters or design specifications. Customers should
include design and operating safeguards to minimize these and other risks. Guerrilla RF assumes no liability or responsibility for applications assistance, customer product
design, or damage to any equipment resulting from the use of Guerrilla RF products outside of stated published specifications or parameters.
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