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Designing an Amplifier Lineup for SDARS Applications
ANOO9

Guerrilla RF offers a variety of automotive SDARS 2320 to 2345 MHz LNA solutions. Here is a brief overview where we
focus on the input SAW filter and stage 1 LNA characteristics.

From an LNA design standpoint, the critical requirements are as follows:

1) Gain

2) Noise Figure (NF)
3) IMRR Rejection
4) Blocker Rejection

None of the above requirements are difficult to optimize on their own, but simultaneously satisfying items 2, 3 and 4 is
quite difficult. The satellite radio LNA specification defines two general classes of LNAs as follows:

Case 1: LNA with co-located cellular transmitter element within the antenna module

This is the most common automotive application that we see at Guerrilla RF and it is the most demanding in terms of RF
performance. The fundamental design issue is maintaining the sub-1.0 dB cascaded NF while meeting the +10 dBm blocker
requirements. This blocker requirement drives the need for a second SAW filter which must be placed before the first LNA.
Due to the filter loss and its negative effect on the cascaded NF, the stage 1 LNA must be state-of-the-art in terms of gain
and NF in order to pass the NF specification.

The rub here is that higher out-of-band (OOB) rejection from the input SAW device goes along with higher insertion loss in
the passband. This high OOB rejection is critical in obtaining the best possible blocker performance from the LNA. Note
that this is the same OOB rejection that makes passing the IMRR requirements relatively easy.

GRF2093 (DFN-6) / GRF2074 (DFN-8) offer the industry’s best combination of ultra-low NF along with high gain. These
characteristics allow the use of the optimal input SAW for the best possible combination of NF and blocker/IMRR
performance. This is the highest performance architecture available.
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Case 2: LNA without co-located cellular transmitter element within the antenna module

In this use case, the SDARS LNA is situated in an environment without a co-located cellular or WLAN transmitter, and is
subject to a lower blocker requirement (-10 dBm instead of +10 dBm). This makes possible a cost-reduced, single-SAW
LNA architecture. Guerrilla RF has reference designs available to support these case 2 applications with flexible levels of
gain and sub-1.0 dB NF. (See App Note AP0O10 for additional details on this specific reference design.)

Without a SAW filter on the input of the first LNA, discrete LC filtering is required to satisfy the IMRR2 and IMRR3
requirements, and these discrete components are included in the reference designs. Our GRF2071, GRF2072, GRF2073
and GRF2074 / GRF2093 devices provide a range of gain levels to address any application requirement while achieving
excellent NF.

Note regarding cascaded LNA gain: Since all of Guerrilla RF’s stage 1 LNA offerings have high gain over the 2320 to 2345
MHz SDARS band, choosing the ideal stage 2 LNA is relatively easy. We have many offerings from which to choose:
GRF2106, GRF4002, GRF4014, and the entire GRF207X family of devices. Regardless of the specific cascaded gain
requirement, we have the ideal device to use for your stage 2 LNA.

No matter how challenging your technical requirements, Guerrilla RF is committed to providing the highest performance
RF solutions and applications support necessary to make your product a success.

Contact us at applications@guerrilla-rf.com or sales@guerrilla-rf.com!

Guerrilla RF Proprietary Information. ¢ ©2020 Guerrilla RF, Inc. e All rights reserved. e September 1, 2020
2 www.guerrilla-rf.com e (336) 510-7840 e sales@guerrilla-rf.com e 1196 Pleasant Ridge Road, Suite 5, Greensboro, NC 27409


http://www.guerrilla-rf.com/
mailto:sales@guerrilla-rf.com?subject=Sales%20Inquiry
https://www.guerrilla-rf.com/products/detail?topSearch=1&sku=2071
https://www.guerrilla-rf.com/products/detail?topSearch=1&sku=2072
https://www.guerrilla-rf.com/products/detail?topSearch=1&sku=2073
https://www.guerrilla-rf.com/products/detail?topSearch=1&sku=2074
https://www.guerrilla-rf.com/products/detail?topSearch=1&sku=2093
https://www.guerrilla-rf.com/products/detail?topSearch=1&sku=2106
https://www.guerrilla-rf.com/products/detail?topSearch=1&sku=4002
https://www.guerrilla-rf.com/products/detail?topSearch=1&sku=4014
mailto:applications@guerrilla-rf.com
mailto:sales@guerrilla-rf.com

e

ANO009 Designing an Amplifier Lineup for SDARS Applications APPLICATION NOTE

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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