Sten Hansen 09/30/2013
QIE Readout Data Format Description
The readout format of the QIE module consists of three separate blocks of data. For the raw QIE data block, there is a header containing a global word count, a time stamp from the microcontroller real time clock, a spill count, the sum of intensity over the spill, the sum of bunch intensities when the DAQ is busy, the sum of intensity while DAQ is live, a duty factor expressed as a 16 bit value in the range of zero to one, and a status word followed by QIE data. The data block will be a multiple of 588 samples long. For the trigger information block, there is a header containing a spill word count, a time stamp indicating the time of begin spill, a spill count, a trigger count and a status word followed by a series of data blocks, one for each trigger. The time stamp fields contain two BCD digits. Each trigger data block will contain a word count, an ordinal trigger number, the Main Injector revolution and bunch number and a list of intensities over a specified number of bunches. This data is also sent to the parallel port. For the first trigger only, the spill count and real time clock data will be appended to the trigger block that is sent out the parallel port. The third block is a synopsis of QIE data responsible for setting the Inhibit signal. The header for this block contains a word count, a count of the number of occurrences of inhibit and a status word. For each inhibit there are two sets of Main Injector revolution and bunch numbers corresponding to the start and end of inhibit, and the sum of the intensities over that interval. Linearized values for individual bunches are scaled to 16 bits; intensity sums are cast to single precision floating point format.

QIE data header words:

	1

	15..0

	
	Total Spill word count bits 31..16

	2
	15..0

	
	Total Spill word count bits 15..0

	3

	15..8
	7..0

	
	RTC Minutes
	RTC Seconds

	4
	15..8
	7..0

	
	RTC Day
	RTC Hours

	5
	15..8
	7..0

	
	RTC Year
	RTC Month

	6
	15..0

	
	Spill Count bits 31..16

	7
	15..0

	
	Spill Count bits 15..0

	8
	15..0

	
	Total Intensity Sum bits 31..16

	9
	15..0

	
	Total Intensity bits 15..0

	10
	15..0

	
	Total Sum while DAQ dead bits 31 ..16

	11
	15..0

	
	Total Sum while DAQ dead bits 15 ..0

	12
	15..0

	
	Total Sum while DAQ live bits 31..16

	13
	15..0

	
	Total Intensity Sum while DAQ live bits 15..0

	14
	15..0

	
	Duty Factor

	15
	15..4
	3..0

	
	Not Assigned 
	Spill Status Bits



QIE data words:

	1
	15,.0

	
	Main Injector Revolution Number bits 31..16

	2
	15,.0

	
	Main Injector Revolution Number bits 15..0

	3
	15..0

	
	Cap ID Bits for the first eight samples in the revolution

	4
	15..8
	7..0

	
	Sample 1 Floating Point Value
	Sample 2 Floating Point Value

	5
	15..8
	7..0

	
	Sample 3 Floating Point Value
	Sample 4 Floating Point Value

	6
	15..8
	7..0

	
	Sample 5 Floating Point Value
	Sample 6 Floating Point Value

	7
	15..8
	7..0

	
	Sample 7 Floating Point Value
	Sample 8 Floating Point Value

	:
:

	296
	15..8
	7..0

	
	Sample 585 Floating Point Value
	Sample 586 Floating Point Value

	297
	15..8
	7..0

	
	Sample 587 Floating Point Value
	Sample 588 Floating Point Value

	:
:

	m-1
	15..8
	7..0

	
	Sample n-3 Floating Point Value
	Sample n-2 Floating Point Value

	m
	15..8
	7..0

	
	Sample n-1 Floating Point Value
	Sample n Floating Point Value



Trigger Block Header words:

	1
	15..0

	
	Total Spill Word Count bits 31..16

	2
	15..0

	
	Total Spill Word Count bits 15..0

	3
	15..0

	
	Spill Trigger Count

	3

	15..8
	7..0

	
	RTC Minutes
	RTC Seconds

	4
	15..8
	7..0

	
	RTC Day
	RTC Hours

	5
	15..8
	7..0

	
	RTC Year
	RTC Month

	6
	15..0

	
	Spill Count bits 31..16

	7

	15..0

	
	Spill Count bits 15..0

	8
	15..4
	3..0

	
	Not Assigned
	Spill Status



Trigger Block Data:

	1

	15..8
	7..0

	
	Not Assigned
	Event Word Count 

	2
	15..0

	
	Ordinal Trigger Number

	3
	15..0

	
	Main Injector Revolution # 31..16

	4
	15..0

	
	Main Injector Revolution # 15..0

	5
	15..10
	9..0

	
	Not Assigned
	Main Injector Bunch #

	6
	15..4
	3..0

	
	Not Assigned
	Status Bits

	7

	15..0

	
	Linearized Intensity for Bunch1

	:
:

	m
	15..0

	
	Linearized Intensity for Bunch n



Inhibit Block Data:

	1

	15..0

	
	Spill Word Count 

	2
	15..0

	
	Count of Inhibits bits 31..16

	3
	15..0

	
	Count of Inhibits bits 15..0

	3
	15..0

	
	Main Injector Revolution Number for Inhibit 1 Onset bits 31..16

	4
	15..0

	
	Main Injector Revolution Number for Inhibit 1 Onset bits 15..0

	5
	15..10
	9..0

	
	Not Assigned
	Main Injector Bunch Number at Inhibit Onset

	6
	15..0

	
	Main Injector Revolution Number for Inhibit 1 Release bits 31..16

	7
	15..0

	
	Main Injector Revolution Number for Inhibit 1 Release bits 15..0

	8
	15..10
	9..0

	
	Not Assigned
	Main Injector Bunch Number at Inhibit Release

	9

	15..0

	
	Intensity Sum for Inhibit 1 bits 31..16

	10
	15..0

	
	Intensity Sum for Inhibit 1 bits 15..0

	11
	15..0

	
	Main Injector Revolution Number for Inhibit 2 Onset bits 31..16

	:
:

	m
	15..0

	
	Linearized Sum for Inhibit n Scaled to 32 bits Bits 15..0



QIE Header Spill Status bits:

	3
	2
	1
	0

	Arithmetic Overflow
	Cap ID Error
	Data Outside Spill
	QIE Buffer Overflow



Trigger Spill Status bits:

	3
	2
	1
	0

	Arithmetic Overflow
	Cap ID Error
	Trigger Outside Spill
	Trigger Count Overflow



Trigger Event Status bits:

	3
	2
	1
	0

	Arithmetic Overflow
	Cap ID Error
	Trigger Outside Spill
	Trigger Count Overflow



