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SeaQuest Intensity Monitor FPGA Register Map (word addresses)
 
0x00: Control and status register
Bit 0: Frequency reference source (read only). 0: Internal, 1: External
Bit 1: QIE Reset: 0: No action. 1: Clock is paused and reset is issued.
Bit 2: GPO select. 
0: GPO(0) pulses once defined by register 0x50...0x52.  GPO(1) = 0
1: GPO(0) output is connected to the bunch trigger list RAM, registers 0x48...0x4A. GPO(1) = 53MHz 
Bit 3: Enable internal spill gate generator 0: Disabled, 1: Enabled
Bit 4: Single cycle/continuous running of the generator. 0: Run continuously, 1: Run once.
Bit 5: Pipeline Enable. Writing a 1 enables the pipeline if disabled
Bit 6: Pipeline Disable. Writing a 1 disables the pipeline if enabled
Bit 7: Sequencer reset. Writing a one forces the QIE data acquisition to reset.
Bit 8: Disable pedestal subtraction. 1: Peds forced to 0. 0: Pedestals subtracted.
Bit 9: MIBS present. 1: Transitions present on MIBS input. 0: No transitions on MIBS input.
Bit10: Select lookup table access. 1: Table is accessed by the microcontroller. 0: By the QIE
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	Lookup table access
	MIBS Present
	Disable Pedestal Subtraction
	Sequencer Reset
	Pipeline
Disable
	Pipeline
Enable
	Single Step/Free Run
	Enable Internal Spill Generator
	GPO Select
	QIE Reset
	Reference Source



0x01: Read spill status bits
Bit 0: QIE data acquisition in progress. 0: In progress. 1: Inactive
Bit 1: Spill gate. 1: Spill. 0: Interspill.

0x02: MIBS start spill event
The contents of this eight bit register are compared to incoming MIBS events. When there is a match, an internal start spill is issued.

0x03: QIE pipeline delay adjustment for inhibit threshold
The input of this pipeline is connected to the output of the float to linear lookup table. The difference between the read and the write pointers determines the number of 18.8 ns delay steps. The minimum value is one which is in fact two steps due to the registers at the input and output data ports of the memory. A value of zero results in a delay of 256 steps. The pipeline output is connected to the inhibit threshold comparator.

0x04: QIE pipeline delay adjustment for inhibit data sum
The input of this pipeline is connected to the output of the float to linear lookup table. The difference between the read and the write pointers determines the number of 18.8 ns delay steps. The minimum value is one which is in fact two steps due to the registers at the input and output data ports of the memory. A value of zero results in a delay of 256 steps. The output of this pipeline is connected to the inhibit accumulator.

0x05: Minimum Inhibit out width
This eight bit value is defines the minimum width of the inhibit out in 18.8 ns steps. Multiple transitions on the output of the inhibit threshold comparator within this specified width will extend the inhibit out. The width adds N steps to the time over threshold of the comparator.

0x06: Inhibit Threshold value
This 16 bit value is applied to the lower order 16 bits of the linearized QIE data. The output is on for the time the threshold is exceeded plus the minimum output width specified above.

0x07: QIE pipeline delay adjustment for trig busy data sum
The input of this pipeline is connected to the output of the float to linear lookup table. The difference between the read and the write pointers determines the number of 18.8 ns delay steps. The minimum value is one which is in fact two steps due to the registers at the input and output data ports of the memory. A value of zero results in a delay of 256 steps. The output of this pipeline is connected to the busy accumulator.

 0x08: Orbit Delay count
This 16 bit value specifies the number of orbits to count down between receipt of a start spill and the first orbit that has QIE data written to RAM.  

0x09: Internally generated spill length register bits 19…16
In response to a start spill signal a counter which decrements once per orbit is loaded with the contents of the spill length register. When the counter reaches zero, an internal stop spill is generated.
0x0A: Internally generated spill length register bits 15…0

0x0B: Marker delay count 
This 11 bit register specifies the offset between the receipt of an AA Marker from MI Beam Sync and the internal bunch counter in steps of 18.8 ns.  

0x0C: QIE clock phase adjust
This 3 bit register contains the offset between the external reference and the QIE clock in steps of 45°.

 0x0D: Trigger block length
This 8 bit register specifies the number of QIE samples to record with each trigger. This count is exclusive of a fixed block of six words specifying the trigger count, turn number and crossing number at the time the trigger was received.

0x0E: Trigger Block pipeline delay adjustment.
The input of this pipeline is connected to the output of the float to linear lookup table. The difference between the read and the write pointers determines the number of 18.8 ns delay steps. The minimum value is one which is in fact two steps due to the registers at the input and output data ports of the memory. A value of zero results in a delay of 256 steps. The output of this pipeline is connected to the trigger block FIFO.

0x0F: DMA Address value
This nine bit register specifies the value put onto the address bus during Ethernet DMA transfers.

0x10: Ethernet DMA control and Status Register
Bit 0: DMA Enable for Ethernet chip 1. 1: Enabled, 0: Disabled. When the enable set, the bit remains set until the number of word specified by the block size register have been sent.
Bit 1: DMA Enable for Ethernet chip 2. 
Bit 2: DMA Enable for Ethernet chip 3.
Bit 3: The number of words remaining to be sent from Ethernet chip 1 for the previous spill is non-zero.
Bit 4: The number of words remaining to be sent from Ethernet chip 2 is non-zero.
Bit 5: The number of words remaining to be sent from Ethernet chip 3 is non-zero.
Bit 6: A copy of the DMA enable input to the FPGA. 1: Enabled. 0: Disabled. 
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0x11: Ethernet DMA block size register
Specifies the size of the block moves to the Ethernet chips. 

0x12: Number of word remaining to be sent to Ethernet chip 1 bits 27…16
Displays the number of words from the previous spill waiting to be sent. 
0x13: Number of word remaining to be sent to Ethernet chip 1 bits 15…0
0x14: Number of word remaining to be sent to Ethernet chip 2 bits 27…16
0x15: Number of word remaining to be sent to Ethernet chip 2 bits 15…0
0x16: Number of word remaining to be sent to Ethernet chip 3 bits 27…16
0x17: Number of word remaining to be sent to Ethernet chip 3 bits 15…0

0x18: Words remaining on Ethernet port 1 to be sent for this DMA request
0x19: Words remaining on Ethernet port 2 to be sent for this DMA request
0x1A: Words remaining on Ethernet port 3 to be sent for this DMA request

0x1C: Pedestal read register
This 16 bit register read contains the pedestal derived from the average of linearized QIE data from bunches 516...580.

0x1D: GPO1 clock phase adjust
This 3 bit register contains the offset between the external reference and the GPO1 output steps of 60° when the GPO select bit in the CSR register is set to 1.

0x1E: Nominal Pedestal register
The contents of this 16 bit register will be loaded into the pedestal register at the beginning of the spill.

0x1F: Pedestal variance limit register
This 16 bit register sets the maximum difference between the pedestal calculated for revolution N-1 and revolution N. If the difference is greater than the contents of this register, the pedestal value is not updated. 

0x20: Read the Spill Counter bits 31…16
Increments once for each received begin spill. The counter is writable so that in the event of power loss, the spill count can be restored from the FRAM.
0x21: Read the Spill Counter bits 15…0

0x22: Read the Spill word count bits 27...16
Reads the number of words in the QIE data block
0x23: Read the Spill word count bits 15...0

0x24: Read the Spill trigger count bits 19...16
Reads the number of triggers received during the spill
0x25: Read the Spill trigger count bits 15...0

0x26: Read the Spill Inhibit count bits 19...16
Reads the number of inhibits gemerated during the spill
0x27: Read the Spill Inhibit count bits 15...0

0x28: Ethernet chip 1 present source address bits 27…16
Displays the value of the source pointer for Ethernet port 1. 
0x29: Ethernet chip 1 present source address bits 15…0
0x2A: Ethernet chip 2 present source address bits 27…16
0x2B: Ethernet chip 2 present source address bits 15…0
0x2C: Ethernet chip 3 present source address bits 27…16
0x2D: Ethernet chip 3 present source address bits 15…0

0x2E: Read the “bad pedestal” count bits 31...15
Returns the number of times the calculated pedestal exceeded the value stored is the variance limit register. The counter is reset at the beginning of the spill.
0x2F: Read the “bad pedestal” count bits 15...0

0x30: SDRam read data port bits 31..16
0x31: SDRam read data port bits 15..0
0x32: SDRam trigger block write data port bits 31..16
0x33: SDRam trigger block write data port bits 15..0
0x34: SDRam inhibit block write data port bits 31..16
0x35: SDRam inihibit block write data port bits 15..0
0x36: Set SDRam Read address upper bits
A write to this address defines bits the upper 12 bits of the SDRam read address
0x37: Set SDRam Read address lower bits
A write to this address defines bits the lower 16 bits of the SDRam read address. At the end of this write cycle, the write address of the DPRam block attached to the SDRAM is reset, the specified address is applied to the SDRam and a burst read into the spooling DPRam is started.
0x38: Set SDRam Write address bits(27..16)
A write to this address defines bits the upper 12 bits of the SDRam QIE data write address
0x39: Set SDRam Write address bits(15..0)
A write to this address defines bits the lower 16 bits of the SDRam QIE data write address. After this, if there are at least 16 words in the input spooling FIFO, a burst of 16 words will start at the 27 bit address specified.
0x3A: Set SDRam Trigger block Write address bits(27..16)
0x3B: Set SDRam Trigger block Write address bits(15..0)
0x3C: Set SDRam Inhibit block Write address bits(27..16)
0x3D: Set SDRam Inhibit block Write address bits(15..0)

0x3E: SDRam word access port. 
A read from this address toggles and internal high/low word selector such that consecutive word reads will present bits 31..16 on one read and bits 15..0 on the next.
0x3F: SDRam byte swapped word access port. 
A read from this address toggles and internal high/low word selector such that consecutive word reads will present bits 23..16,31..24 on one read and bits 7..0,15..8 on the next.

0x40: LVDS parallel port FIFO
The expectation is that the microcontroller will write to this FIFO the spill count and spill time at the beginning of the spill. The data is held until the first trigger is received, then transmitted along with trigger block data. All subsequent trigger blocks are sent without the spill data.

0x44: Uptime Counter bits 31...16
0x43: Uptime Counter bits 15...0
A counter showing the number of seconds since the last FPGA reset

0x44: Internally generated inter-spill gate length
For testing in the absence of an external spill signal, an internal interspill interval can be generated by writing a non-zero value to this register. The inter-spill length is specified in seconds.

0x45: MIBS register
The contents of this eight bit register are updated with every BS event
0x46: MIBS non AA register 
The contents of this eight bit register are update with every BS event except AA.
0x47: Transmit MIBS register 
The contents of this eight bit register are encoded into 7MHz FM and sent out GPO 0 when written.

0x48: Bunch trigger list RAM write pointer.
This read/write register is the write pointer used by the bunch trigger list dual port RAM. A write to the data port will increment this pointer.
0x49: Bunch trigger list RAM read pointer.
This read/write location is the present value of the read pointer used by the bunch trigger list dual port RAM. A microcontroller read from the data port will increment this pointer.
0x4A: Bunch trigger list RAM data port
This 10 bit port specifies the bunches that cause a trigger out. A read or write will increment the read and write pointers respectively. When all the bunches required for triggering have been entered, write a value of zero to indicate the end of the list. The RAM is 256 deep.

0x4C: Trigger generator rate Bits 31...16
A write to this address defines the upper 16 bits of the 32 bit trigger rate frequency word. The frequency is 0.01236Hz/Count
0x4D: Trigger generator rate Bits 15...0

0x4E: Read/Write test Counter Bits 31...16
A write to this address defines the upper 16 bits of the 32 bit test counter. A read returns the present value of the upper bits.
0x4F: Read/Write test Counter Bits 15...0
A write to this address defines the lower 16 bits of the 32 bit test counter.  A read from this address displays the value of the lower order bits and increments all 32 bits of the counter after the read.

0x50: Trigger Orbit Bits 31...16
A write to this address defines the upper 16 bits of the 32 bit trigger orbit number which will generate an output on GPO0 when the orbit counter matches this value and the bunch counter matches the value below.
0x51: Trigger Orbit Bits 15...0

0x52: Trigger Bunch
A write to this address defines the bunch number which will generate an output on GPO0 when the orbit counter matches value above and the bunch counter matches this value.
0x53: Read Ethernet FIFO 1
A diagnostic for reading data spooled to the FIFO used to transfer DMA data to the Wiznet chip on Ethernet port one.
0x54: Read Ethernet FIFO 2
A diagnostic for reading data spooled to the FIFO used to transfer DMA data to the Wiznet chip on Ethernet port two.
0x55: Read Ethernet FIFO 3
A diagnostic for reading data spooled to the FIFO used to transfer DMA data to the Wiznet chip on Ethernet port three.

0x56: Read the spill sum bits 37…32
A register triplet for reading the sum over the whole spill of linearized, pedestal subtracted QIE data.
0x57: Read the spill sum bits 31…16
0x58: Read the spill sum bits 15…0
0x5A: Read the spill inhibit sum bits 37…32
A register triplet for reading the sum over the whole spill of linearized, pedestal subtracted QIE data during the time inhibit is asserted.
0x5B: Read the spill inhibit sum bits 31…16
0x5C: Read the spill inhibit sum bits 15…0
0x5E: Read the spill busy sum bits 37…32
A register triplet for reading the sum over the whole spill of linearized, pedestal subtracted QIE data during the time busy and not inhibit was asserted.
0x5F: Read the spill busy sum bits 31…16
0x60: Read the spill busy sum bits 15…0
0x62: Read the spill sum squared bits 47…32
A register triplet for reading the sum over the whole spill of squared linearized, pedestal subtracted QIE data, right shifted five places.
0x63: Read the spill sum squared bits 31…16
0x64: Read the spill sum squared bits 15…0

0x65: Active bunch list RAM pointer.
This read/write location is the present value of the pointer used by the active bunch list dual port RAM. A microcontroller read from or write to the data port will increment this pointer. The pointer rolls over at 42 (0x29).
0x66: Active bunch list RAM data port
This 14 bit port specifies which of 14 bunches will contribute to the linearized sums. A “1” enables the sum for that bunch, a “0” disables. The data is “little endian”, that is, bit zero applies to the first bunch, bit 13 to the last. Forty-two locations are used to define 588 bunches. 

0x67: QIE Linearizing Lookup Table RAM pointer.
This read/write location is the present value of the pointer used by the 1024 entry lookup table used to linearize the QIE response.  You must set bit 10 in the CSR register to access the table with the microcontroller. A microcontroller read from or write to the data port lower word will increment this pointer. The pointer rolls over at 1024 (0x3FF).
0x68: QIE Linearizing Lookup Table data port bit 16
This 1 bit port specifies the upper bit of the 17 bit lookup value. This value is latched so if a series of words use the same value for bit 16, only the lower order word needs writing after the bit has been defined. 
0x68: QIE Linearizing Lookup Table data port bits 15...0
This 16 bit port specifies the value of the lower order bits of the lookup table. 
