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Usage Instructions 
In the dark, the FireFly flashes. The brightness, duration and time between flashes are random within certain ranges. The button resets the FireFly and selects which flashing recipe to use.

When the battery is first installed or when the button is pressed, the FireFly quickly blinks a number of times indicating the current recipe ID. Pressing the button increments the recipe ID. Pressing the button also disables the darkness detection circuit for 20 seconds forcing the FireFly to flash even in bright light. “Double Clicking” the button (pressing it twice quickly) just disables the darkness detector for 20 seconds without changing the recipe ID.

Initially there are 3 recipes installed:

· Recipe #1: Normal

· Recipe #2: Fast

· Recipe #3: Slow
If you’re going to install the FireFly outside, it would be good to put it under some kind of cover to keep it relatively dry. 
Battery

The recommended battery is a CR2032 (3v Lithium Coin Cell). I can sell them at five (5) for $2.50.  You can buy them in bulk for cheaper but if you buy them at Radio Shack or a hardware store you’ll pay a lot more.
A fresh battery should last 1 to 3 weeks depending on the flashing mode, time of year, temperature, etc.
PIC Programming Notes
The fireflies' PICs come pre-programmed. You can send the fireflies back to me and I'll update them to the latest firmware. Alternatively, you can program the PIC "in circuit" using a PIC-compatible programmer. 
Recipe Configuration

The flashing recipes are installed in the PIC’s EEPROM starting at address 0x10.  Each recipe is 16 bytes long, however only the first seven bytes are currently in use.

The parameters are defined as follows:


ubyte brightFactor;  
// The higher this is, the less chance for a dim flash. (default: 3, range: 1 to 5)





// A brightness factor of 0 indicates the end of the list of recipes


ubyte attackMultiple; 
// How slowly the firefly builds up to full brightness (default: 4)


ubyte holdMultiple; 
// How long the firefly stays at full brightness (default: 4)


ubyte releaseMultiple; 
// How slowly the firefly fades back to darkness (default: 8)


ubyte sleepMin;

// Minimum sleep time in 1/8 second increments (default: 3)


ubyte sleepMax;

// Maximum sleep time in 1/8 second increments (default: 140)


ubyte sleepFactor;
// The higher this is, the more likely a longer sleep time will be chosen (default: 3)
To change the recipes, you only need to update the EEPROM entries. You can do this by hand editing a .hex file and using it as input to the PIC programmer.  In a .hex file, the eeprom locations begin at address 0x2100, so the recipe configurations start at 0x2110.

PIC Programming Tools

Changing EEPROM only

If you want to change the EEPROM on the PIC, here's what you'll need: 

· Some kind of PIC programmer 
I've been using the PICkit2 Starter Kit which came with a nice demo board: http://www.microchipdirect.com/productsearch.aspx?Keywords=DV164120.  It cost $50 and it programs most all of the modern PICs. There are cheaper ones out there (and many more expensive ones) but I've been happy with the PICkit2.  

· "In Circuit" programming clip
 To program the PIC "in circuit", you'll also need an 8-pin DIP clip and some jumper wires to go from the appropriate programmer outputs to the PIC chip itself. 

Writing New Code
If you want to program the PIC code itself, here's what you'll need: 
· Data Sheet for the PIC12F683 (from the Microchip web site) 
There are tons of books out on the PIC, but I learned more by reading through the 180 page data sheet than anything else. Since you'll be programming in C, you can skip (or just skim) the lengthy instruction set section. 
· Microchip Dev environment and IDE (free from microchip.com) 
· SourceBoost BoostC C Compiler (the free version is sufficient for us)
Install this after the Microchip IDE. It gets installed as a plug-in. Read the whole manual -- lots of good detail. 
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