Datasheet Proto-N2RF, Rev O

Proto-N2RF

1 DESCRIPTION

The PTSolnsProtoN2RFv2.1 is a prototyping board

specialized for interfacing the common Nano

microcontroller and R®RR4L01+ transceiver, with
additional RC portsthroughout the board In fact, the

ProtoN2RFgot its name as a combination of tloé these

interfaces.

On the lefthand sideof the board the saméeaturesas the
Proto-Half can be foundThe user is encouraged to familiarize themselves withRhato-Half before using tts

more advanced boardrhe righthand side of thé’roto-N2RFcontains the various interfaceslong the top edge

of the board are mounting holes farcommon LCD module, which can be connected via the adjacent 5V 12C port.
The board has added markingschuas warnings anebltage connections to aid the user.
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2 DOCUMENT REVISION HISTORY

Datasheet Proto-N2RF, Rev O

Current document revision is Rev 0.

3 PRODUCHREATURES

This sectiorhighlightsnotable features of thé’rotoN2RR/2.1.

3.1 Poweinput
TheProtoN2RFhas the following poweinput options

1) 2-Pin screw terminal (2.5dhm/0.11in).
2) Female barrel jack (2rim X 5.5mm).

These power input options are shownRigurel.

Note that the positivaerminal of Option 1 is electrically connected to the posititerminal of Option 2. Similarly,
the negativeterminal of Option 1 iselectrically connected to the negtive terminal of Option 2It is not

recommended to use both powenput options simultaneously.

Both powerinput optionscanbe soldered ontaitherthe front or backof the PCB. For this reason, the footprint of
the female barrel jackf option 2) is unconventional.rfadditional, electrically isolated, througole exists such
that the female barrel jack can be connected on either sitide keeping the barrebpening in the same direction

(away from the PCBAn example can be found in Section 6.1
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Figurel: Two power input options for the Preté2RF
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3.2 Power Rail

TheProtoN2RFeaturesfive rails, each consisting of 30 {mint throughholes, as shown ifrigure2. The rails can
be electrically connected in different configuratioms; defaulf all rais are initially electrically disconnectefiwo

of the rails can be connected to the positive terminal. Similang, other rails can be connected to the negative
terminal. The remaining raik suggested to be used in one of two ways:

1) Use theprovided footprint connection to GND
2) Useit 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 doesat intend to change the configuration often.

2) Using male header pins connected withPlh 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 bereconfiguredto transmit a different signal or voltagén examplecan be foundn
Section 6.2.

@o)

Ee

]

(X))

Rge
NRF Interface

)4
4
&

@0 e e

A0
Al
A2
A3
A
AS
A6
A7
5V-

000000

FsER
52354

0000000

Q000000
0-0-0-0-0-0-0-0 0-0-0-0 s 0000000
0-0-0-0-0-0-0-0-0-0-0-0-0 O Q000000

H

Figure2: Fiverails of the ProteN2RF

3.3 GroundGND)

The ground GND of the PCRan be electrically connected an external GNIDising the GND out pirBy default
this GND oupinis not connected to any other part of the P@&ch of the four mounting holes can be connected
to the GND of the PC&paratelyby closingthe corresponthg 2Pin 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 disconnetbezbnnect GND to the negative terminal
the corresponding ®Pin connectionY I NJ SR | &d énBthé electrally bridgedAll GND connection
options are shown ifrigure3. SeeFigurel?2 for the electrical schematic.

L As seen ifFigure2, the top negative rail only has 28 {mints due to the LCD mounting hole.
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Figure3: Various GND connection options of the PiZRF1) 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 theroto-N2RHs fully labelled along the rows and columRsr ease of usehe dlkscreen
printing exists on both sides of the boaM/hite dashedsilkscreen line betweentie-points indicate anexisting
hardwired electrical connection.All components can be soldered on either side of the board, including
asymmetrical components suels the female barrel jack.

3.5 Mounting

There are four 3.2 mm diameter mounting holes on the PCB as showigune4. These mounting holes are
intended for hardwae such as standoffs, of size MBach mounting hole has a @i diameter copper pad and
can be connected to the main ground (GND) of the 8&pRratelyby bridging the respective-Rin jumper Figure
10shows the dimensions of the mounting holes.

In addition to the four corner mounting holes, there are twmunting holes along one of the long edges of the
PCBThe intert is to be able to mountommon20x2and 20x4 LCD modugdirectly onto the PCB-or an example
application see Section 6.FheseLCDmounting holes ar&’5 mm apart (centeto-centre), whichis a common
distanceamong many LCD moduleghediameterof the LCD mounting holes aBe2mm, with one of the mounting
holes elongatedo account for small variations in the hole spacingrafiousLCD moduled-igurell shows the
dimensions of the mounting holes.
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Figure4: Various mounting holesf the ProteN2RF1) Mounting hole in each corner of the PCB intended to secure the PCBtackarg,
2) mounting holes for LCD.

3.6 Nano Microcontroller Interface

TheProtoN2RFs designed to easily interface with the comm®viNano microcontrollerlt 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 connetihie Nano microcontroller to the PCBrhat is, the Nano
microcontroller should beonnected2 y i 2 G KS (2L a8ARS 2F GKS t/.3X 6AGK
aligning with the USB port on the microcontroll&he bottom side of the PCB can be idéati by the silkscreen
LINAYGAY3 a52y Qi a2t RSNJ bly2 2y GKAAa &abR®Honnet2h@l G SR
microcontroller incorrectly aghis could cause damage to components. Always ensure proper pin alignment by
readingthe pin labels on the microcontroller and the PCB interface.

Next to the Nano microcontroller is the breakout sectiamich gives access #ll the pins of the microcontroller.
Each breakout consists of a row of four pins. The breakout section is arrangednmatirier to give the user easy
accesdo the nearbyprototyping 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 iterigure5).
2) Use it 2Pin power rail connection®r Vin and GNshown as item 3 ifigureb).

Note that if usng method 2) that the GND of the Nano microcontroller will then be connected to the negative
terminal of the PCBDo 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 mimcontroller interface, the corresponding rows of4n breakout section, and the powering options
are shown irFigureb.
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Figure5: Nano microcontroller interface on the Pre2RF. 1Footprintfor the Nano microcontroller, 2) Rows epih breakout section
3) Optional method to power Nano microcontroller

3.7 nRF24L01+ Interfaces

There are threecommon versions of the popular nRF24L01+ RF mddalkectivelyreferredto in this document
asNRF:

1) nRF24L01+ mini size (breakouX BPins, with 1.27mm pitch)
2) nRF24L01+ standard size (breakoX2Pins, with 2.54mm pitch)
3) nRF24L01+PA+LNA (same breakout as standard size gdditioaal two 1X1 Pin to GND)

All three of these nRF24L01+ versions are compatible witlPtbes-N2RFE The three footprints are shown in box

1 of Figure®. It is rcommended 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 neBdenbt connect two RF modules at the same
time (e.g. the mini and the standard together). D somy cause damage to components.

Box 2 inFigure6 shows thethree different ways to power the NRF modules:

1) Power the NRF with the 3.38V3 pin of the Nano.
- Connect the8V3 pinto the VCC pin with aRin jumper or directly soldering a bridgehis 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 unmarkeih with a 2Pin 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 powerlrai
- /1 2yySOG GKS (g2 LIAya Y-Phwjudperondrédcy satdaringtadlgew S 3 v ¢
This is shown in shown within Box 2 with a purple highlight

NOTENever connect more than one of the three powering options at the same time.
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