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RFM22 Shield Landing Page

Skill Level: % Beginner

Overview:

The RFM22 shield is an Arduino-compatible shield which provides a means to
communicate with the HOPERF RFM22 radio transceiver module. What does THAT
mean? It means you can use the RFM22 shield to add wireless communications to
your Arduino projects.

This tutorial will give you the information you need to assemble your shield and start
using it.

Requirements:

You'll need at least two RFM22 modules to set up communications- the RFM22 is not
compatible with other wireless modules on the market, such as XBee, Bluetooth or
the RFM12. You'll also need to make sure that your kit is complete- check the list
below to see if all the necessary parts came in your package:

» 1 x pre-assembled RFM22 shield PCB. Compare to the picture above to make
sure everything is in the right place.

* 2 x long-pin 1x8 female headers

* 2 x long-pin 1x6 female headers

* 1 x 5" wire (22ga solid)
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If you find that anything's missing, drop our customer service folks an email and they'll
help you out.

Next, you'll need to pull together the various tools that you need for assembly. All you
need to provide is a wire stripper, a soldering iron, and some solder. You may find it
handy to have a third hand tool or vise to hold the board steady while you solder.
Our beginner's tool kit has everything you need in one place.

Assembly:

Assembly of the RFM22 shield is quite easy. The hardest part is getting the headers
perpendicular to the board such that the shield plugs easily into Arduino boards, and
other shields can be plugged in on top of it.

Start by placing the four header strips in the appropriate locations, by number of pins.
The male pins should be sticking out on the side of the board with no components,
and the female sockets should be visible when looking down at the component side.
NB: at this point, if you have a known-good Arduino shield, you can plug it into the
female side of the headers to hold them at a favorable angle and skip straight to
soldering all the connections down. Be careful if you do that, though, because a small
alignment error in the "good" shield will become a much larger error on the one you're
soldering to now!

Flip the board over so the male pin side is up. This is the tricky part- the headers have
a tendency to rock left to right, so that the end up soldered at a non-right angle with
the board, which makes connecting other boards difficult or impossible. Tack down

one and only one pin on each header.



Now pick the board up. See how the headers stay in one place? That's great,
because it's time to fit-check the thing. You can plug it into your Arduino board and
see if goes in nicely; if not adjust any header that's at an inauspicious angle. To do
that, hold the board as shown below and use your iron to melt the solder on the one
pin that you tacked down earlier. Applying a little pressure with your forefinger on the
female side of the header will cause it to sit flat on the board, most likely nice and
perpendicular to the board. Make sure your fingers are not touching the pin you'll
be heating!

Once all four headers are nice and square, set the board down again and solder the
other pins. It pays to start soldering pins as far from the singles that you tacked down
earlier as possible; that way, you won't accidentally melt the first one and cause the
header to go all wobbly again before it's secured.
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Next, you'll need to attach the piece of wire we've provided to the board. It will
function as a 1/4 wavelength whip antenna; the radio module won't work properly
without it. Start by stripping about 1/8" - 1/4" (3-6mm) of insulation off the end of the
wire and threading the stripped portion up through the antenna hole as pictured
below. Solder the wire to the pad as you would any other connection.

Once the wire is soldered in place, measure 8.3cm (3 1/4 inches) of wire from the
underside of the board and snip off the excess. This tunes the antenna to 1/4 of the
wavelength of the transmit/receive frequency (910MHz), which gives the best
performance/size tradeoff.
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Now thread the antenna back up through the strain relief hole and out the top of the
board. You're done!

Using the RFM22 Shield:

The RFM22 device is a little more complex than other "virtual wire" type wireless
solutions. Fortunately, Mike McCauley has written a good library for the Arduino which
can be downloaded here. Once you've downloaded the file, extract the archive and
install it for Arduino by copying it into the "Libraries" subdirectory in your Sketchbook
folder. You may have to create a "Libraries" directory. Find the Sketchbook location
by checking in the "Preferences" window in the Arduino IDE; once you've placed the
library in the directory, restart the IDE and you should see the "RF22" option under
the "Import Library..." sub-menu in the "Sketch" menu.



Preferences = —
book location: _—\\
:\Dropbox\Arduing Sketchbook ____/ | [ Browse ]
e —
Editor language: [Systern Default - ] uires restart of Arduina)
Editor font size: E (requires restart of Arduino)
Show verbose output during: [~ compilation  [~] upload
Sketchbook
Verify code after upload location!
[7] Use external editor
Chedk for updates on startup
Update sketch files to new extension on save {.pde -> .ina)
Automatically assodate .ino files with Arduino
Mare preferences can be edited directly in the file
C:\Wsers\2CUSERMNAMEYG \AppData \Roaming \Arduino'preferences. tut
{edit only when Arduina is not running)
Lok J[ concel |

_Fil! Edit |Ske‘lthi Tools Help

Verify / Compile Ctrl+R

Show Sketch Folder Ctrl+K
Add File...

| Import Library... 3 EEPROM

L i Ethernet
Firmata
LiquidCrystal
SD

Servo
SoftwareSerial
SPI

Stepper

Wire

Contributed
AlphaNumeric_Driver
Editedforl01
EthernetBonjour
EthernetDHCP
EthernetDNS
i2cmaster

IRremote

mbMotor
NewSoftSerial
Nunchuck

RF22

TinyGPS10 b
TrueRandom

Twitter

WiFly

The library comes with a number of good examples; for our purposes here, we'll load

the simplest ones: the "rf22_client" and "rf22_server".
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22 _rehable_datagram_clent
AlphaNumernic_Driver * 1122 _reliable_datagram_server
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Before we go any further, | want to point out that the more complex classes of the
RFM22 module- RF22Datagram, RF22ReliableDatagram, RF22Router and
RF22Mesh- are known to run poorly or not at all on ATmega328P based Arduino-
compatibles (UNO, Pro, ProMicro, Duemilanova, etc) and none of the RF22 library

support works on ATmega168 based boards (although those are only the very oldest

of boards). At the time of this writing, support for Leonardo and other 32u4 based
Arduino-compatibles (e.g., SparkFun's Promicro boards) has not been verified.
Support is in place for Arduino Mega boards, however.

Okay, now that I've gotten that warning out of the way, let's go ahead and load up
"rf22_client" and see what happens.

[£] com31

No zeply, is rf22 server rumning?
Sending To rf22_server
¥o reply, iz rf22 server rumning?
Sending to rf22 sexver
Ko reply, is rf22 server running?
Sending to rf22 server
Yo zeply, iz rf2Z_server rumning?
Sending to rfii server
Yo zeply, is rf22_ server running?
Sending to zf£22 sezver
¥o zeply, iz rf2i_server rumning?
Sending to rf22_=ezver
¥e reply, is r£22 server running?

Sending to x£22 sexver

Autoscroll

Page 7 of 9



If there had been a failure of the RFM22 module, we'd see a complaint in the Arduino
Serial Monitor (making sure the baud rate is set to 9600). As it is, the "No reply, is
rf22_server running?" message lets us know that the sketch is running correctly, the
library compiled properly and the module is communicating properly with the Arduino.
Unplug this Arduino and plug in another one, with another RFM22 shield attached to
it, and load the "rf22_server" sketch onto that board. Launch the Arduino Serial
Monitor, and you'll note that there's no traffic at all. That's as should be; the sketch
only prints messages received from an "rf22_client" device. Now plug in the other
Arduino, the one that you already install "rf22_client" on, and watch what happens in
the Serial Monitor window.

e

&) coma1

Sent a reply

got request: Hello Wozld!
Sent a reply
got request: Hello Wozld!
Sent a reply
got regquest: Hello World!
3ent a reply
got regquest: Hello World!

m

Sent a zeply
got request: Hello Wozrld!

[¥] Autoscroll ‘Noline ending v 9600baud v

L = T

As soon as the new Arduino comes online- not more than a couple of seconds- you'll
see a message start scrolling by indicating that the message "Hello world!" was
received, and that a reply was sent. If you open the Serial Monitor to the "rf22_client"
board, you'll notice a similar message:

,

got reply: And hello back to you

Sending to rf22 server
got reply: And hello back to you
Sending to rfl2 server
got reply: And ;ello back to you
Sending to rfil sexver
got reply: And hello back to you
Sending to rf22 server
got reply: And helleo back to you
3ending to rfil server

[7] Autoscroll Nolineending | (9600baud

L =

That message displays the text returned from the board programmed with the
"rf22_server" example. Thus, these two examples show how to pass data back and
forth between two devices and how to respond when a message has been received.
For more information, check out the library webpage.

Important Legal Information:

The RF22 library downloadable from our site configures the RFM22 to operate at
910MHz. This is okay in the US and some other countries, but before you make
extensive use of it in projects, please check your local regulations to ensure that it is
not interfering with other local radio services. Note that the RF22 library as
downloaded from the library webpage at open.com.au configures the device to
transmit at 433MHz, which is not a generally acceptable frequency for use in the
United States.

Next steps:
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Now that you've got the boards up and running, and you've got some example code,
enjoy the freedom to remotely deploy your Arduino products. Want to monitor activity
in your chicken coop? Set up a weather station out at the edge of your property?
Create a networked remote control system for your home entertainment system? The
possibilities are endless. Make sure to let us know what you've created- we love
hearina from vou about vour proiects!
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