
 

                                                                                                                                      

 

Proto-N2RF 
 

1   DESCRIPTION 
 

The PTSolns Proto-N2RF v2.1 is a prototyping board 

specialized for interfacing the common Nano 

microcontroller and nRF24L01+ transceiver, with 

additional I2C ports throughout the board. In fact, the 

Proto-N2RF got its name as a combination of the of these 

interfaces.  

 

On the left-hand side of the board the same features as the 

Proto-Half can be found. The user is encouraged to familiarize themselves with the Proto-Half before using this 

more advanced board. The right-hand side of the Proto-N2RF contains the various interfaces. Along the top edge 

of the board are mounting holes for a common LCD module, which can be connected via the adjacent 5V I2C port. 

The board has added markings such as warnings and voltage connections to aid the user. 
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2   DOCUMENT REVISION HISTORY 
 

Current document revision is Rev 0. 

 

3   PRODUCT FEATURES 
 

This section highlights notable features of the Proto-N2RF v2.1. 

 

3.1   Power Input 
The Proto-N2RF has the following power input options: 

 

1) 2-Pin screw terminal (2.54 mm/0.1 in). 

2) Female barrel jack (2.1 mm X 5.5 mm). 

 

These power input options are shown in Figure 1. 

 

Note that the positive terminal of Option 1 is electrically connected to the positive terminal of Option 2. Similarly, 

the negative terminal of Option 1 is electrically connected to the negative terminal of Option 2. It is not 

recommended to use both power input options simultaneously.  

 

Both power input options can be soldered onto either the front or back of the PCB. For this reason, the footprint of 

the female barrel jack of option 2) is unconventional. An additional, electrically isolated, through-hole exists such 

that the female barrel jack can be connected on either side while keeping the barrel opening in the same direction 

(away from the PCB). An example can be found in Section 6.1 

 

 
Figure 1: Two power input options for the Proto-N2RF. 

 



 

                                                                                                                                      

 

3.2   Power Rails  
The Proto-N2RF features five rails, each consisting of 30 tie-point through-holes1, as shown in Figure 2. The rails can 

be electrically connected in different configurations. By default, all rails are initially electrically disconnected. Two 

of the rails can be connected to the positive terminal. Similarly, two other rails can be connected to the negative 

terminal. The remaining rail is suggested to be used in one of two ways: 

 

1) Use the provided footprint connection to GND. 

2) Use it for a data signal. 

 

Connecting rails is suggested to be done in one of two methods: 

 

1) Using a short wire to bridge the connection and soldering it in place. This is a permanent connection in 

which the user does not intend to change the configuration often. 

2) Using male header pins connected with 2-Pin jumper caps. This is a temporary connection in which the 

user can easily disconnect the rail. This allows the jumper cap to act as an enable/disable for the rail and 

allows the rail to be reconfigured to transmit a different signal or voltage. An example can be found in 

Section 6.2. 

 

 
Figure 2: Five rails of the Proto-N2RF. 

 

3.3   Ground (GND) 
The ground (GND) of the PCB can be electrically connected to an external GND using the GND out pin. By default, 

this GND out pin is not connected to any other part of the PCB. Each of the four mounting holes can be connected 

to the GND of the PCB separately by closing the corresponding 2-Pin connections (one in each corner of the PCB). 

Additionally, the central rail can be connected to the GND of the PCB in a similar fashion. 

 

The ground and negative terminal are by default electrically disconnected. To connect GND to the negative terminal 

the corresponding 2-Pin connection (ƳŀǊƪŜŘ ŀǎ άDb5 ǘƻ ςάύ must be electrically bridged. All GND connection 

options are shown in Figure 3. See Figure 12 for the electrical schematic. 

 

 
1 As seen in Figure 2, the top negative rail only has 28 tie-points due to the LCD mounting hole. 



 

                                                                                                                                      

 

 
Figure 3: Various GND connection options of the Proto-N2RF. 1) GND out pin, 2) GND of each of the four mounting holes, 3) GND of the 

central rail, 4) GND to negative terminal connection. 

 

3.4   Silkscreen Printing 
The breakout section of the Proto-N2RF is fully labelled along the rows and columns. For ease of use, the silkscreen 

printing exists on both sides of the board. White dashed silkscreen lines between tie-points indicate an existing 

hardwired electrical connection. All components can be soldered on either side of the board, including 

asymmetrical components such as the female barrel jack. 

 

3.5   Mounting 
There are four 3.2 mm diameter mounting holes on the PCB as shown in Figure 4. These mounting holes are 

intended for hardware such as standoffs, of size M3. Each mounting hole has a 6.4 mm diameter copper pad and 

can be connected to the main ground (GND) of the PCB separately by bridging the respective 2-Pin jumper. Figure 

10 shows the dimensions of the mounting holes. 

 

In addition to the four corner mounting holes, there are two mounting holes along one of the long edges of the 

PCB. The intent is to be able to mount common 20x2 and 20x4 LCD modules directly onto the PCB. For an example 

application see Section 6.3. These LCD mounting holes are 75 mm apart (center-to-centre), which is a common 

distance among many LCD modules. The diameter of the LCD mounting holes are 3.2mm, with one of the mounting 

holes elongated to account for small variations in the hole spacing of various LCD modules. Figure 11 shows the 

dimensions of the mounting holes. 

 



 

                                                                                                                                      

 

 
Figure 4: Various mounting holes of the Proto-N2RF. 1) Mounting hole in each corner of the PCB intended to secure the PCB or for stacking,               

2) mounting holes for LCD. 

 

3.6   Nano Microcontroller Interface 
The Proto-N2RF is designed to easily interface with the common 5V Nano microcontroller. It is recommended not 

to solder the microcontroller directly onto the PCB, but rather use female headers soldered into the interface 

footprint. There is only one correct way to connect the Nano microcontroller to the PCB. That is, the Nano 

microcontroller should be connected ƻƴǘƻ ǘƘŜ ǘƻǇ ǎƛŘŜ ƻŦ ǘƘŜ t/.Σ ǿƛǘƘ ǘƘŜ ά¦{.έ ǎȅƳōƻƭ ǇǊƛƴǘŜŘ ƛƴ ǎƛƭƪǎŎǊŜŜƴ 

aligning with the USB port on the microcontroller. The bottom side of the PCB can be identified by the silkscreen 

ǇǊƛƴǘƛƴƎ ά5ƻƴΩǘ ǎƻƭŘŜǊ bŀƴƻ ƻƴ ǘƘƛǎ ǎƛŘŜΗέ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ t/. ǿƛǘƘƛƴ ǘƘŜ bŀƴƻ ƛƴǘŜǊŦŀŎŜΦ Do not connect the 

microcontroller incorrectly as this could cause damage to components. Always ensure proper pin alignment by 

reading the pin labels on the microcontroller and the PCB interface. 

 

Next to the Nano microcontroller is the breakout section, which gives access to all the pins of the microcontroller. 

Each breakout consists of a row of four pins. The breakout section is arranged in this manner to give the user easy 

access to the nearby prototyping section of the PCB. 

 

The Nano microcontroller can be powered in one of two ways: 

 

1) Use the Vin and GND found within the breakout section (shown as item 2 in Figure 5). 

2) Use it 2-Pin power rail connections for Vin and GND (shown as item 3 in Figure 5). 

 

Note that if using method 2) that the GND of the Nano microcontroller will then be connected to the negative 

terminal of the PCB. Do not power the Nano microcontroller with both methods 1) and 2) at the same time as 

this could result in damage to components. 

 

The Nano microcontroller interface, the corresponding rows of 4-Pin breakout section, and the powering options 

are shown in Figure 5. 

 



 

                                                                                                                                      

 

 
Figure 5: Nano microcontroller interface on the Proto-N2RF. 1) Footprint for the Nano microcontroller, 2) Rows of 4-pin breakout section  

3) Optional method to power Nano microcontroller. 

 

3.7   nRF24L01+ Interfaces 
There are three common versions of the popular nRF24L01+ RF module (collectively referred to in this document 

as NRF): 

 

1) nRF24L01+ mini size (breakout 1 X 8 Pins, with 1.27mm pitch) 

2) nRF24L01+ standard size (breakout 2 X 4 Pins, with 2.54mm pitch) 

3) nRF24L01+PA+LNA (same breakout as standard size, with additional two 1 X 1 Pin to GND) 

 

All three of these nRF24L01+ versions are compatible with the Proto-N2RF. The three footprints are shown in box 

1 of Figure 6. It is recommended not to solder these modules directly into the PCB, but rather use the appropriate 

female headers so that the modules can be easily replaced if needed. Do not connect two RF modules at the same 

time (e.g. the mini and the standard together). Doing so my cause damage to components. 

 

Box 2 in Figure 6 shows the three different ways to power the NRF modules: 

 

1) Power the NRF with the 3.3V (3V3) pin of the Nano.  

- Connect the 3V3 pin to the VCC pin with a 2-Pin jumper or directly soldering a bridge. This is shown 

in shown within Box 2 with a yellow highlight 

2) Power the NRF with the 5V pin of the Nano. 

- Connect the 5V pin to the unmarked pin with a 2-Pin jumper or directly soldering a bridge. This is 

shown in shown within Box 2 with a green highlight 

3) Power the NRF with the bottom positive power rail. 

- /ƻƴƴŜŎǘ ǘƘŜ ǘǿƻ Ǉƛƴǎ ƳŀǊƪŜŘ ά±ƛƴ ±ƻƭǘΦ wŜƎΦέ ǿƛǘƘ ŀ н-Pin jumper or directly soldering a bridge. 

This is shown in shown within Box 2 with a purple highlight 

 

NOTE: Never connect more than one of the three powering options at the same time.  

 




















