History format description

The history has a capacity of 16 KB; considering that each hearth rate is saved with a cadency of 10 seconds, we can have information about almost the last two days (it's an estimate since some of the memory locations are used for other information):
16 KB ( 16'000 hearth rate values ( (16'000x10)/3600 = 44 hours

The content of the external memory is comprised of:
· hearth rate values

· flags

· time and date information

The hearth rate values goes from a minimum of 30 bpm to a maximum of 220 bpm.
The flags indicates special events, one value for each event:

	Event
	Bytes
	Value (hex)
	Comment

	Power on reset
	2
	0x0101
	This value is written to the eeprom each time there is a power on reset (e.g. when the battery is completely discharged). The timer is restarted with 0.

	End of Sleep
	2
	0x0202
	When the finger is out of the ring, it goes to sleep and the sleep could last indefinitely. When the finger is inserted again, the eeprom will be written with this flag followed by the time and date information in order to be able to reconstruct all the hearth rate history and related time.

	Sunlight
	1
	0x03
	Under the sunlight the algorithm isn't able to compute a reliable hearth rate due to the poor signal, so 0x03 is written to the eeprom instead of an hearth rate.

	Signal not good
	1
	0x04
	The algorithm starts trusting the signal only when it computes a sequence of similar hearth rates. Instead if the signal is “not good” the eeprom is written with 0x04  instead of an hearth rate.

	Start of Sleep


	2
	0x0505
	When the finger is out of the ring, it goes to sleep and the sleep could last indefinitely. When entering the sleep, the eeprom will be written with this flag followed by the time and date information in order to be able to reconstruct all the hearth rate history and related time.


The time and date information are saved in BCD (binary coded decimal, for example 21 ( 0x21) format and in the following order: 
	Bytes
	1
	1
	1
	1
	1
	1

	Value
	Year
	Month
	Day
	Hour
	Minute
	Second

	Range
	[00 - 99]
	[1 - 12]
	[1 - 31]
	[00 – 24]
	[00 - 59]
	[00 - 59]


A possible example of memory content could be the following (expressed in hex):
	01
	01
	04
	04
	04
	04
	41
	42
	40
	40
	42
	05
	05
	00
	00
	00
	00


	01
	30
	02
	02
	00
	00
	00
	14
	18
	20
	45
	46
	46
	44
	03
	03
	03


	03
	03
	44
	47
	48
	49
	48
	…
	
	
	
	
	
	
	
	
	


So we can extract the following information:
· on power on reset the algorithm takes 40 seconds before judging the signal to be good enough

· then we get 5 hearth rate values (41, 42, 40, 40, 42) so:

· 00:00:50 ( 65 (0x41)
· 00:01:00 ( 66 (0x42)
· 00:01:10 ( 64

· 00:01:20 ( 64

· 00:01:30 ( 66

· at this moment a sleep of about 14 hours is signaled by the time information, so:
0x00/0x00/0x00/0x14/0x18/0x20 is year 00, month 00, day 00, hour 14, minute 18, second 20

· 14:18:20 ( 69 (0x45)
· 14:18:30 ( 70

· 14:18:40 ( 70

· 14:18:50 ( 68

· 14:19:00 ( 68 (sunlight, so take the last one)

· 14:19:10 ( 68 (sunlight, so take the last one)

· 14:19:20 ( 68 (sunlight, so take the last one)

· 14:19:30 ( 68 (sunlight, so take the last one)

· 14:19:40 ( 68 (sunlight, so take the last one)

· 14:19:50 ( 68

· 14:20:00 ( 71

· 14:20:10 ( 72

· 14:20:20 ( 73

· 14:20:30 ( 72

· ...

