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Board Design Guidelines     

This example is for antenna implementation where the overall PCB ground will be used as part of the radiating 

element. RF section and the antenna will be routed on an outer layer, and all other routing on the outer layers 

should be minimized to allow for continuous ground planes. 

Design the PCB with the antenna trace located in a keepout zone near the edge of the board. The keepout 

zone should have no other traces or metallic objects (batteries, metal housings) as they introduce significant 

antenna performance degradation. If metal objects are unavoidable in the keepout zone, they must be smaller 

than the antenna and RF isolated from the system ground (e.g. using RF chokes, series inductors).  

The antenna feed point should be located near one of the corners of the ground plane on the PCB, to maximize 

the antenna bandwidth. The NM180100 should be oriented with RF pads closest to the antenna to minimize 

the length of RF traces. RF outputs from the NM180100 should not be connected directly to an antenna 

connector/trace. Matching networks should be placed between the chip and the antenna, component values 

may require tuning. 

Route all RF traces as microstrips on an outer layer with wide clearance, and with ground plane in the adjacent 

inner layer. The ground reference must remain continuous from the NM180100 pads to the antenna. Avoid 

routing non-RF signal/power on the outer layers and near the antenna and RF section, it can interfere with 

antenna ground currents and degrade antenna performance. 
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Antenna Trace Guidelines     

This antenna trace example shows a triple band antenna implementation covering the EU and NA ISM bands at 

862MHz and 915MHz as well as 2.4GHz for BLE.  

Although the NM180100 can operate with two antennas, a single multi-band antenna is recommended to 

minimize the intermodulation products generated from simultaneous transmits between the LoRa and the BLE 

radios that may interfere with other wireless systems in the end application.  

The reference antenna is a printed inverterd-F antenna having a ground connection. This topology has 

improved ESD immunity without an ESD diode, as it provides a return path to ground during an ESD strike.  

 

Drawing Dimension Units: mm 
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Schematic Example                                                                                               
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Layout Example 

Outer Layer with Antenna & RF 
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Adjacent Inner Layer Below Antenna & RF 

 

 

Other Layers 

Recommend to keep outer layers solid ground plane (as much as possible). Inner layers can have traces in RF 

area if shielded by ground reference in layers on either side. Antenna keepout area has no other traces on any 

layers – only bare FR4 around and under the antenna. 
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Additional Resources 

• Hardware Integration Manual 

• EVB Reference Schematic 

• EVB Reference Gerbers 

• Regulatory Certification Guide 

https://www.northernmechatronics.com/_files/ugd/3c68cb_bbee6de293a84c478669b788634de0d6.pdf
https://www.northernmechatronics.com/_files/ugd/3c68cb_8a2af92ca09548df8727d34962e667b6.pdf
https://www.northernmechatronics.com/_files/archives/3c68cb_e7344359f1ed4ff4a907327d3ff860f6.zip
https://www.northernmechatronics.com/_files/ugd/3c68cb_73dc72dd68a945febce5927589407709.pdf

