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Application Note 

Capitalizing on the Design Flexibility of Common Footprint DFN-6 Packages 
 
AN003 

 

 

At Guerrilla RF, we are constantly adding to our portfolio of 1.5 mm DFN-6 devices. Currently, there are more than 20 

amplifier devices in this family - offering a wide variety of gain, NF, linearity and bypass options.  

 

Why do we put so many of our amplifiers into the same package? Simple. It provides our customers with maximum 

design flexibility. Common packaging means common board layout and common application schematics. The DFN-6 is a 

leadframe based package known for high reliability, a factory-friendly MSL1 rating and RoHS compliance.  

 

When your specs change - and you know they will -  just select a new device from the library which more closely matches 

the new requirements without needing to re-layout your system board. Now that's flexibility!  

 

Below is a list of our devices currently using this common package and pinout: 

 

Device 

Reference 

V/mA/GHz 

Gain 

(dB) 

NF 

(dB) 

OP1dB 

(dBm) 

OIP3 

(dBm) 

Tuning Range 

(volts) 

VDD Range 

(Volts 

IDDQ Range 

(mA) Comments 

GRF2003 5.0/55/5.5 12.0 3.5 15.0 29.0 0.1 to 10.0 2.7 to 5.0 40 to 80  

GRF2004 5.0/100/4.0 16.5 1.9 18.0 31.0 0.1 to 10.0 2.7 to 5.0 60 to 120  

GRF2012 5.0/90/0.9 14.8 2.7 23.0 40.0 0.05 to 3.8 2.7 to 5.0 15 to 100  

GRF2013 5.0/90/1.9 18.5 1.3 22.5 38.5 0.05 to 8.0 2.7 to 5.0 15 to 100  

GRF2014 5.0/150/0.9 15.9 3.4 24.0 43.5 0.05 to 3.8 2.7 to 5.0 50 to 180  

GRF2093 5.0/70/2.5 21.0 0.38 19.0 36.0 1.0 to 6.0 2.7 to 5.0 20 to 100  

GRF2100 3.3/15/2.5 16.5 0.8 10.0 19.0 0.1 to 3.8 1.8 to 5.0 8 to 30  

GRF2105 5.0/70/2.5 20.5 0.75 22.5 37.0 0.4 to 5.0 2.7 to 5.0 20 to 90  

GRF2106 3.3/15/2.5 16.5 0.8 12.0 26.0 0.1 to 4.2 1.8 to 5.0 10 to 40  

GRF2133 5.0/60/1.9 28.5 0.65 20.0 31.0 0.1 to 2.7 2.7 to 5.0 35 to 160  

GRF2140 3.3/15/1.9 18.0 1.1 9.3 20.0 0.1 to 3.8 1.8 to 5.0 8 to 30 Bypass Mode 

GRF2373 3.3/15/1.9 18.5 1.3 13.5 25.0 0.1 to 3.8 2.7 to 5.0 10 to 25  

GRF2374 3.3/15/1.9 16.5 1.3 10.0 22.0 0.1 to 3.8 2.7 to 5.0 10 to 25 Bypass Mode 

GRF2505 5.0/40/5.5 12.5 1.2 19.0 30.0 4.0 to 6.0 1.8 to 5.0 20 to 60  

GRF4001 3.3/45/2.5 15.5 0.9 16.5 30.5 0.1 to 6.0 1.8 to 3.6 15 to 50  

GRF4002 5.0/70/1.9 17.5 0.8 23.5 36.0 0.1 to 3.8 1.8 to 5.0 20 to 80  

GRF4003 5.0/95/1.9 15 0.8 24.5 41.0 0.1 to 3.8 1.8 to 5.0 20 to 120  

GRF4004 5.0/135/1.9 14.5 0.8 26.0 43.0 0.1 to 3.8 1.8 to 5.0 30 to 150  

GRF4005 5.0/170/1.9 15.0 0.8 26.5 42.0 0.1 to 3.8 1.8 to 5.0 50 to 200  

GRF4014 5.0/60/2.5 16.5 0.8 24.3 39.0 0.1 to 6.0 2.7 to 8.0 30 to 120  

GRF4142 3.3/50/1.9 15.3 0.9 19.3 33.0 0.1 to 3.8 1.8 to 5.0 15 to 80 Bypass Mode 

* Coming Soon! 
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The above application schematic can accommodate virtually every device in this group over most frequency bands. New 

DFN-6 parts are being added to this family every month. 

 

The Guerrilla RF applications engineering team is ready to assist you with custom matching, schematics, data collection 

and BOM recommendations. Contact us at applications@guerrilla-rf.com with any questions!  

 

Design Examples 
 

The following examples provide a practical demonstration of the design capability offered by this portfolio: 

 

Initial Performance Requirement  

Frequency: 2500 MHz  

Gain: >= 14.0 dB  

Max. NF: <= 1.0 dB  

OP1dB: >= 21.0 dBm  

OIP3: >= 32.0 dBm  

Iddq: <= 80 mA  

Vdd: 5.0 V  

Bypass Capability: No  

 

Initial Solution:  

GRF4002  

Gain: 15.0 dB  

NF: 0.85 dB  

OP1dB: 23.5 dBm  

OIP3: 34.0 dBm  

Iddq: 70 mA  

Bypass: No 

http://www.guerrilla-rf.com/
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For the given initial requirements, GRF4002 has proven to be an excellent solution. But let's say the system dynamic range 

requirements change and it is determined that your LNA must offer a low-loss bypass capability which GRF4002 does not 

provide; the other RF requirements remain unchanged. Luckily, thanks to the breadth of the Guerrilla RF DFN-6 portfolio, a 

drop-in solution to the new requirement exists and it is called GRF4142.  

 

 

 

 

Revised Solution with Bypass:  

GRF4142  

Gain: 14.5 dB  

NF: 0.95 dB  

OP1dB: 22.5 dBm  

OIP3: 33.0 dBm  

Iddq: 70 mA Bypass: Yes  

 

 

 

The example above showed how a completely new performance capability (bypass) could be accommodated by a single 

layout using the Guerrilla RF DFN-6 layout and general purpose schematic. The need to revise the layout for a new 

part/package was avoided.  

 

Following is an example of how this same layout can be used for a different frequency band, with significantly different RF 

performance targets. For this example, the goal is to find a single, ultra-high gain LNA to reduce a cascaded lineup of two 

amplifiers — down to a single device for cost and layout purposes.  

 

Performance Requirements:  

Frequency: 1900 MHz  

Gain: >= 26.0 dB Max.  

NF: <= 1.0 dB  

OP1dB: >= 18.0 dBm  

OIP3: >= 30.0 dBm  

Iddq: <= 80 mA  

Vdd: 5.0 V  

Bypass Capability: No  

 

Solution: GRF2133  

Gain: 28.0 dB  

NF: 0.6 dB  

OP1dB: 20.0 dBm  

OIP3: 31.0 dBm  

Iddq: 60 mA  

 

 

Regardless of your application requirements, the Guerrilla RF applications engineering team is happy to help recommend 

the optimal solution for you. Contact us at applications@guerrilla-rf.com with any questions! 
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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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