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Living on a farm presents some interesting opportunities for electronic projects. My current work in progress is wireless monitoring of the
water levels in the large 5000 Gallons tanks we have on the property.

Many years back | ordered some simple 433.920 mhz transmitter and receiver modules (similar to the RF Link Transmitter and Receiver
from SparkFun Electronics) for the parts bin. | didn't have a specific project in mind although at the time did some basic experimentation
with limited success..... partly becaue | didn't really have the time to coding a robust manchester encoding scheme to ensure the
receiver DC balance was correct for the bit slicer.

The water tank monitoring project got the parts out of the bin and back on the workbench.... but how to build a reliable RF link with the
least amount of effort?

Firstly a statement of requirements:

* Single direction data link

# Small amount of data to transfer (4 bytes)

* Multiple transmitters sharing the same frequency

* The receiver is centrally located on a high location but the transmission paths can be up to 300 meters (clear line of sight).

The solution was to use low cost/easy to program PICAXE 08M parts.

Each tank has a PICAXE 08M which reads the tank level and periodically builds a data packet and transmits it on 433.920 mhz.

There is a central 433.920 mhz receiver which has a PICAXE 18X (only because it was in the junkbox... other parts could equally be
used) dedicated to decoding the received packets and for valid packets outputting a serial data message to be recorded in the database.

To make this work

# Data must be sent from transmitters to the receiver in packets.

# Each packet must have an ID so the receiver knows which transmitter sent it.

* The receiver must have some way of validating that the packet received is valid and complete.

* The packet assembly and disassembly must be performed by a part with 256 bytes of code space and a limited programming
language.

The message format | used is as follows:

PreAmble $55,$55,$55,$55,$55,$55
Packet Header $FF,$00,$01,$7F
Transmitter 1D STATIONID,INVSTATIONID

Transmitter Data ~ TANKLEVELH,INVTANKLEVELH
TANKLEVELL,INVTANKLEVELL
PKTCOUNT,INVPKTCOUNT

Packet Checksum CHECKSUM,INVCHECKSUM

Finalization $AA SAA SAA SAA

The PreAmble is sent before the data packet to set the receiver DC balance for the packet that follows.

The Packet Header is used by the receiver to identify the start of what might be a valid packet. Having received a header the receiver
reads the next 8 bytes which comprise the packet of data. Each byte that is sent is immediately followed by it's inverse. | have found
that up to 2400 baud this works fine to maintain the receiver DC balance and ensure reliable decoding (assuming the received signal
level is sufficient).

Following the 8 bytes of data is the packet checksum. The packet checksum is the low byte of the sum of STATIONID, TANKLEVELH,
TANKLEVELL and PKTCOUNT.

If the packet checksum is valid for the received data packet then the receiver PICAXE accepts this as a valid packet.

This is by no means a scheme that for high performance data transfer but for simple single direction links using low cost parts | have
found it to work well.

The great thing is that PICAXE 08M Software UART does all the sending and receiving.

| use the PICAXE SERIN command to receive the data. SERIN handles fixed length packets very well including the search that identifies
the packet header but the downside is that it cannot be interrupted while waiting for a new packet. Unfortunately this means the
receiving PICAXE is dedicated to decoding incoming packets and cannot do other things. To do that would require coding closer to the
hardware (not PICAXE basic), writing your own packet management code and probably a hardware UART that generates interrupts as
new bytes are received.

My objective was to get something workable and reliable. That | have achieved. Use fewer parts and you get to write more code.

http://quicktrip.co.nz/jagblog/home/25-rf-datalink-using-a-picaxe-uart[3/1/2011 1:24:39 AM]



http://www.sparkfun.com/commerce/product_info.php?products_id=8946
http://www.sparkfun.com/commerce/product_info.php?products_id=8949

RF Datalink using a PICAXE UART

Here is the code for those who want to try something similar. | can't see why this technique would not work with any microcontroller.
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