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���seq chapter\r1�1�        INTRODUCTION

The purpose of this document is as follows:

·	To define the register functions for all the Penny + Giles designed modules within the EVN/Mark IV Station Unit.

·	To define the register software addresses for each module.

�seq chapter\n�2�        STATION UNIT MODULE TYPE CODES

The table below gives the type codes for all the different modules contained within the Station Unit.

MODULE��TYPE CODE��Data Input Module�(DIM)�0��Track Recovery Module�(TRM)�1��Channel Recovery Module�(CRM)�2��Delay Control Module�(DCM)�4��Delay Memory Module�(DMM)�5��Phase Calibrator Module�(PCM)�3��Station Unit Interface Module�(SUIM)�Unknown����seq chapter\n�3�        DATA INPUT MODULE

There are two Data Input Modules (DIM) fitted in each Station Unit.  They are controlled directly from the Station Unit Control Computer (SUCC).  The tables below show the DIM register addresses for both read and write cycles.

The Cross Bar Switch utilised in the design of the Data Input Module is the LSI Logic L64270.  The programmer should consult the LSI Digital Signal Processing data book for a complete description of this part.

DIM 0 Base Address = 0xF0080000

DIM 1 Base Address = 0xF0090000

�seq chapter\c�3�.�seq sect\r1�1�      Write Cycle (SUCC to DIM)

FUNCTION�REGISTER�ADDRESS�DATA (16 Bits)��Cross Bar Switch

Outputs XT�XBAR�DIM addr + (([0x0..0x1F])*2)�[0x0..0x23]

(Head Stack inputs 0 to 35)

[0x24..0x27]

(Test Signal inputs 0 to 3)

0x3Exx (PRBS)

0x3Fxx (BSYSCLK)

0x60xx (Logic 1)

0x40xx (Logic 0)

0x50xx (High Impedance)��Cross Bar Switch

Outputs XTC�XBAR�DIM addr + (([0x0..0x3]+0x20)*2)�[0x0..0x23]

(Head Stack inputs 0 to 35)

[0x24..0x27]

(Test Signal inputs 0 to 3)

0x3Exx (PRBS)

0x3Fxx (BSYSCLK)

0x60xx (Logic 1)

0x40xx (Logic 0)

0x50xx (High Impedance)��Cross Bar Switch

Outputs Enable�XBAR�DIM addr + (([0x0..0x5]+0x30)*2)�0x40xx (Enabled)

0x60xx (Disabled)��LED 1 (Red)�XBAR�DIM addr + 0x7C�0x60xx (LED on)

0x40xx (LED off)��LED 1 (Green)�XBAR�DIM addr + 0x7E�0x60xx (LED on)

0x40xx (LED off)��LED2 (Red)�XBAR�DIM addr + 0x78�0x60xx (LED on)

0x40xx (LED off)��LED 2 (Green)�XBAR�DIM addr + 0x7A�0x60xx (LED on)

0x40xx (LED off)��LED 3 (Red)�XBAR�DIM addr + 0x74�0x60xx (LED on)

0x40xx (LED off)��LED 3 (Green)�XBAR�DIM addr + 0x76�0x60xx (LED on)

0x40xx (LED off)��LED 4 (Red)�XBAR�DIM addr + 0x70�0x60xx (LED on)

0x40xx (LED off)���

FUNCTION�REGISTER�ADDRESS�DATA (16 Bits)��LED 4 (Green)�XBAR�DIM addr + 0x72�0x60xx (LED on)

0x40xx (LED off)��Cross Bar Switch

Control�XBAR�DIM addr + 0x80�0x00xx (64 x 1 bit busses)��RSL Signal�RSL�DIM addr + 0x100�0x00xx (RSL = Logic 1)

0x01xx (RSL = Logic 0)��S1 Signal�S1�DIM addr + 0x200�0x00xx (S1 = Logic 1)

0x01xx (S1 = Logic 0)��NOTE

·	To extinguish the LEDs write 0x40 to both colour locations (ie Red and Green).  To illuminate the LED Orange write 0x60 to both colour locations.

�seq chapter\c�3�.�seq sect\n�2�      Read Cycle (DIM to SUCC)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Module Data�MODULE�DIM addr�Bits [0..2] Type

Bits [3..11] Serial Number

Bits [12..15] Revision��NOTE

PRBS - Pseudo Random Binary Sequence.

BSYSCLK - Buffered System Clock.

Both these signals are available for testing of the Data Input Module.

��seq chapter\n�4�        TRACK RECOVERY MODULE

�seq chapter\c�4�.�seq sect\r1�1�      Microcontroller Chip Select Addresses.

These define the major segments of address space within the Track Recovery Module (TRM).

CHIP SELECT�ADDRESS RANGE�DEVICE��CS0�0x00100000 - 0x001FFFFF�EPROM��CS1�0x00000000 - 0x000FFFFF�SRAM��CS2�0x00200000 - 0x00203FFF�Dual Port RAM��CS2�0x00204000 - 0x00204xxF�Dual Port Ram Sema4 decode��CS3�0x00300000 - 0x003FFFFF�Registers��NOTE

·	To minimise hardware decodes the following nine registers are aliased throughout the CS3 region.

�seq chapter\c�4�.�seq sect\n�2�      AT&T Clock Recovery Chip Control

FUNCTION�REGISTER�ADDRESS�DATA (8 BITS)��Clock Recovery Control�REGW1

(Write Only)�0x003x0xx4�0xxxdd*��

	*See appendix B for clock recovery control codes.

�seq chapter\c�4�.�seq sect\n�3�      FPGA Done Flags (Read Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (8 BITS)��FPGA DONE flags�REGR0�(read only)�0x003x0xx0�0xxxdd����seq chapter\c�4�.�seq sect\n�4�      FPGA Done Flag Bits (Read Cycle)

BIT�FPGA�STATE��0�0�0 - Not Programmed

1 - Programmed��1�1�0 - Not Programmed

1 - Programmed��2�2�0 - Not Programmed

1 - Programmed��3�3�0 - Not Programmed

1 - Programmed��4�4�0 - Not Programmed

1 - Programmed��5�5�0 - Not Programmed

1 - Programmed��6�6�0 - Not Programmed

1 - Programmed��7�7�0 - Not Programmed

1 - Programmed���seq chapter\c�4�.�seq sect\n�5�      FPGA Interrupt Status (Read Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��FPGA Interrupt Status�REGR1�0x003x0xx4�0xdddd���seq chapter\c�4�.�seq sect\n�6�      FPGA Interrupt Status (Read Cycle)

BIT�FPGA�STATE��0�0�0 - Error During Programming

1 - No Error During Programming��1�1�0 - Error During Programming

1 - No Error During Programming��2�2�0 - Error During Programming

1 - No Error During Programming��3�3�0 - Error During Programming

1 - No Error During Programming��4�4�0 - Error During Programming

1 - No Error During Programming��5�5�0 - Error During Programming

1 - No Error During Programming��6�6�0 - Error During Programming

1 - No Error During Programming��7�7�0 - Error During Programming

1 - No Error During Programming���seq chapter\c�4�.�seq sect\n�7�      Module Serial Number

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Module Serial Number�REGR2

(Read Only)�0x003x0xx8�Bits [0..2] Type

Bits [3..11] Serial Number

Bits [12..15] Revision����seq chapter\c�4�.�seq sect\n�8�     FPGA Ready Status (Read Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��FPGA Ready Status�?�0x003x4xx0�0xdddd���seq chapter\c�4�.�seq sect\n�9�     FPGA Re-Program Control (Read / Write )

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��FPGA Program Register�?�0x003x4xx8�0xdddd���seq chapter\c�4�.�seq sect\n�10�     ALL FPGA Program Data Register

FUNCTION�REGISTER�ADDRESS�DATA (8 BITS)��ALL FPGA Program Register�?

(Write Only)�0x003x4xx4�0xxxdd���seq chapter\c�4�.�seq sect\n�11�     FPGA Control Registers

The information contained in the following section is applicable to all eight tracks contained within each TRM. The address of each register can be calculated as shown below.

The memory address for the registers is within the range 0x1u180000 to 0x1u180FFF.

Where the register base address is 0x1u180000 and u represents the Track Number.

The particular address for each register is calculated by adding in the track number and the register address offset to the base address.

Examples

·	The address of the RAM Control (Ram_Ctrl_1) register for Track 2 is 0x12180100.

·	The address of the Receiver Status (Rx_Status) register for track 6 is 0x1618021C.

NOTE

·	If u (Track Number) is in the range 0x8 to 0xF then the specified register will be written to, across ALL tracks at the same time.

·	Micro access to the DRAM is at 0x1u000000.



�

FUNCTION�REGISTER�ADDRESS O/S & bit��Transmit Control (1=true)�Tx_Control�0x300��Continuous Tx��bit 0��Tx 8 bit ��bit 3��Tx Valid ��bit 4��Tx Enable ��bit 5��TX Force Invalid ��bit 6��Transmit Reset (any write)�Tx_Reset�0x31C��Next Tx Frame Address (write)�Current Tx Frame Address (read)�Tx_Next_Adr�0x118�(7 bits)��Transfer new Tx page (write only)��0x108��Receive Control (1=true)�Rx_Control�0x210��Enable Rx��bit 1��VLBA mode��bit 2��12 bit CRC��bit 4��Enable Demodulation��bit 7��Receiver reset (any write)��0x214��Bad frame mask (1=true)��0x20C��invalid if CRC error��bit 0��invalid if parity error limit exceeded��bit 1��invalid if lost sync��bit 2��invalid if unexpected sync ��bit 3��Parity error limit�Er_N�0x208�(12bits)��Total Parity Error Count�(read only, read clears  register)�Rx_T_PE�0x204�(16 bits)��Interrupt Mask (1=allow interrupt)�Int_Mask�0x400��Sync detected��bit 0��Missing sync��bit 1��Unexpected sync��bit 2��Lost sync��bit 3��CRC error��bit 4��Parity error limit exceeded��bit 5��Total parity error count  overflow��bit 6��Track frame��bit 7��Interrupt Status (read only, bit assignments as Int_ Mask)�Int_Status�0x404��Next Rx Frame Address (write)

Current Rx Frame Address (read)�Rx_Next_Adr�0x114�(7 bits)��Transfer new Rx page (any write)��0x104����seq chapter\n�5�        CHANNEL RECOVERY MODULE

The purpose of the Channel Recovery Module (CRM) is to perform the following actions.

Clock time aligned TOT track frame data out of the TRM.

Correct parity across tracks (if enabled).

De-barrel-roll (if enabled) and reconstitute the channel data 

Generate clocks to clock this data into the Delay Module for storage, ready to send to the correlator.

�seq chapter\c�5�.�seq sect\r1�1�      Microcontroller Chip Select Addresses.

These define the major segments of address space within the CRM.

CHIP SELECT�ADDRESS RANGE�DEVICE��CS0�0x00100000 - 0x001FFFFF�EPROM��CS1�0x00000000 - 0x000FFFFF�SRAM��CS2�0x00200000 - 0x00203FFF�Dual Port RAM��CS2�0x00204000 - 0x0020400F�Dual Port RAM sema4 decode��CS3�0x00300000 - 0x003FFFFF�Registers���seq chapter\c�5�.�seq sect\n�2�      Cross Bar Switch Initialisation (Write Cycle)

The cross bar switch utilisted in this application is the LSI LOGIC L64270.  The programmer should consult the LSI Digital Signal Processing data book for a complete description of this part.

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Cross Bar Switch Output 0�XBAR�0x10000000�0xddnn��Cross Bar Switch Output 1�XBAR�0x10000002�0xddnn��Cross Bar Switch Output 2�XBAR�0x10000004�0xddnn��Cross Bar Switch Output 3�XBAR�0x10000006�0xddnn��Cross Bar Switch Output 4�XBAR�0x10000008�0xddnn��Cross Bar Switch Output 5�XBAR�0x1000000A�0xddnn��Cross Bar Switch Output 6�XBAR�0x1000000C�0xddnn��Cross Bar Switch Output 7�XBAR�0x1000000E�0xddnn��Cross Bar Switch Output 8�XBAR�0x10000010�0xddnn��Cross Bar Switch Output 9�XBAR�0x10000012�0xddnn��Cross Bar Switch Output 10�XBAR�0x10000014�0xddnn��Cross Bar Switch Output 11�XBAR�0x10000016�0xddnn��Cross Bar Switch Output 12�XBAR�0x10000018�0xddnn��Cross Bar Switch Output 13�XBAR�0x1000001A�0xddnn��Cross Bar Switch Output 14�XBAR�0x1000001C�0xddnn��Cross Bar Switch Output 15�XBAR�0x1000001E�0xddnn��Cross Bar Switch Output 16�XBAR�0x10000020�0xddnn��Cross Bar Switch Output 17�XBAR�0x10000022�0xddnn��Cross Bar Switch Output 18�XBAR�0x10000024�0xddnn��Cross Bar Switch Output 19�XBAR�0x10000026�0xddnn��Cross Bar Switch Output 20�XBAR�0x10000028�0xddnn��Cross Bar Switch Output 21�XBAR�0x1000002A�0xddnn���

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Cross Bar Switch Output 22�XBAR�0x1000002C�0xddnn��Cross Bar Switch Output 23�XBAR�0x1000002E�0xddnn��Cross Bar Switch Output 24�XBAR�0x10000030�0xddnn��Cross Bar Switch Output 25�XBAR�0x10000032�0xddnn��Cross Bar Switch Output 26�XBAR�0x10000034�0xddnn��Cross Bar Switch Output 27�XBAR�0x10000036�0xddnn��Cross Bar Switch Output 28�XBAR�0x10000038�0xddnn��Cross Bar Switch Output 29�XBAR�0x1000003A�0xddnn��Cross Bar Switch Output 30�XBAR�0x1000003C�0xddnn��Cross Bar Switch Output 31�XBAR�0x1000003E�0xddnn��Cross Bar Switch Output 32�XBAR�0x10000040�0xddnn��Cross Bar Switch Output 33�XBAR�0x10000042�0xddnn��Cross Bar Switch Output 34�XBAR�0x10000044�0xddnn��Cross Bar Switch Output 35�XBAR�0x10000046�0xddnn��Cross Bar Switch Output 36�XBAR�0x10000048�0xddnn��Cross Bar Switch Output 37�XBAR�0x1000004A�0xddnn��Cross Bar Switch Output 38�XBAR�0x1000004C�0xddnn��Cross Bar Switch Output 39�XBAR�0x1000004E�0xddnn��Cross Bar Switch Output 40�XBAR�0x10000050�0xddnn��Cross Bar Switch Output 41�XBAR�0x10000052�0xddnn��Cross Bar Switch Output 42�XBAR�0x10000054�0xddnn��Cross Bar Switch Output 43�XBAR�0x10000056�0xddnn��Cross Bar Switch Output 44�XBAR�0x10000058�0xddnn��Cross Bar Switch Output 45�XBAR�0x1000005A�0xddnn��Cross Bar Switch Output 46�XBAR�0x1000005C�0xddnn��Cross Bar Switch Output 47�XBAR�0x1000005E�0xddnn��Cross Bar Switch Output 48�XBAR�0x10000060�0xddnn��Cross Bar Switch Output 49�XBAR�0x10000062�0xddnn��Cross Bar Switch Output 50�XBAR�0x10000064�0xddnn��Cross Bar Switch Output 51�XBAR�0x10000066�0xddnn��Cross Bar Switch Output 52�XBAR�0x10000068�0xddnn��Cross Bar Switch Output 53�XBAR�0x1000006A�0xddnn��Cross Bar Switch Output 54�XBAR�0x1000006C�0xddnn��Cross Bar Switch Output 55�XBAR�0x1000006E�0xddnn��Cross Bar Switch Output 56�XBAR�0x10000070�0xddnn��Cross Bar Switch Output 57�XBAR�0x10000072�0xddnn��Cross Bar Switch Output 58�XBAR�0x10000074�0xddnn��Cross Bar Switch Output 59�XBAR�0x10000076�0xddnn��Cross Bar Switch Output 60�XBAR�0x10000078�0xddnn��Cross Bar Switch Output 61�XBAR�0x1000007A�0xddnn��Cross Bar Switch Output 62�XBAR�0x1000007C�0xddnn��Cross Bar Switch Output 63�XBAR�0x1000007E�0xddnn��Cross Bar Switch Control�XBAR�0x10000080�0xddnn��Cross Bar Switch Bank Load�XBAR�0x10040100�0xddnn���NOTE

·	The Action of writing to the Cross Bar Switch Bank Load address will latch the previously set outputs.

·	All Cross Bar Switch data is written as words, BUT the upper byte must be the same as the lower byte. (ie dd = nn)

�seq chapter\c�5�.�seq sect\n�3�      Cross Track Parity (Write Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Cross Track Parity�CTP�0x10080200�0xddnn��nn = 00;	CTP correction disabled, Header exception disabled.

nn = 01;	CTP correction enabled, Header exception disabled.

nn = 02;	CTP correction disabled, Header exception enabled.

nn = 03;	CTP correction enabled, Header exception enabled.

nn bit[6] = 1	Holds uncorrectable error flag in reset.

nn bit[7] = 1	Holds error corrected flag in reset.

NOTE

·	All Cross Track Parity data is written as words, BUT the upper byte must be the same as the lower byte. (ie dd = nn)

�seq chapter\c�5�.�seq sect\n�4�      Clock Selection, Mux/Demux Selection And Track Frame Selection

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Track Clock (TC),

Channel Clock (CC)

MUX/DEMUX

Number of Track frames�NTFRM_FMSE

(Write Cycle)�0x100C0302�0xddmf���seq chapter\c�5�.�seq sect\c�4�.�seq subsect\r1�1�    Track Clock And Channel Clock Selection

f�TC (MHz)�CC (MHz)��f�TC (MHz)�CC (MHz)��0�18.00�36.0000��8�4.50�4.5000��1�4.50�18.0000��9�9.00�9.0000��2�9.00�36.0000��A�4.50�2.2500��3�18.00�36.0000��B�9.00�4.5000��4�4.50�9.0000��C�18.00�9.0000��5�9.00�18.0000��D�4.50�1.125��6�18.00�36.0000��E�9.00�2.2500��7�18.00�18.0000��F�18.00�4.5000��

��seq chapter\c�5�.�seq sect\c�4�.�seq subsect\n�2�    Mux/Demux Selection

m�MUX/DEMUX RATIO�ENCODING (BITS)��0�4:1�2��1�2:1�2��2�1:1�2��3�1:2�2��4�1:4�2��5����6����7����8�4:1�1��9�2:1�1��A�1:1�1��B�1:2�1��C�1:4�1��NOTE

See Appendix A for details of Mux/De-mux sequences

�seq chapter\c�5�.�seq sect\c�4�.�seq subsect\n�3�    Number Of Track Frames (NTFRM)

dd = Number of track frames to be transmitted (NTFRM).

NOTE

·	dd is a number in the range 0x00 to 0xFF.

·	NTFRM = dd + 1.

�seq chapter\c�5�.�seq sect\n�5�      Number Of Track Frames Per SOT (Write Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Number of Track Frames�RSOT�0x100C1306�0xdddd��dddd = 1 to 0x03FF	(RSOT = dddd).

dddd = 0	(RSOT = 0x400)

dddd = 0x8xxx;	A low to high transition of bit[15] loads the RSOT counter.

dddd = 0x0xxx;	Bit[15] must be reset after the RSOT counter has been loaded.



�seq chapter\c�5�.�seq sect\n�6�      Number Of Track Clocks Between Track Frames

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Number of Track Clocks between Track Frames�RTFRM

(Write Cycle)�0x100C33OE�0xdddd��dddd = Is a number in the range 0x0000 to 0x0FFF.

�NOTE

·	RTFRM = dddd + 2.

dddd = 0x8xxx;	A low to high transition of bit[15] will initiate Track Frame transmission.  If bit[15] is held high Track Frames are transmitted continually.

dddd = 0x0xxx;	When bit[15] is reset after initiation the number of Track Frames set in register NTFRM are transmitted.

dddd = 0x4xxx	A low to high transition of bit[14] resets the NTFRM counter to its end count. I.E. it terminates NTFRM.

dddd = 0x0xxx	Bit[14] must be reset after the NTFRM counter has been reset.

�seq chapter\c�5�.�seq sect\n�7�      Program Xilinx Devices (Write Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Program Xilinx Devices�PROG�0x00304008�0xxxx0 then 0xxxx1

Enables programming��Program Xilinx Devices�PROG DATA�0x0030400C�0xxxdd��dd = Xilinx program data.

�seq chapter\c�5�.�seq sect\n�8�      Software Controlled LEDs (Write Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Software controlled LEDs�REGW0�0x300000�0xxxxd��d = LED0..LED3 map directly to bit[0]..bit[3].  (A logic high illuminates the LED).

�seq chapter\c�5�.�seq sect\n�9�     Oversampling

Oversampling is not implemented at present.  When the hardware has been modified to handle it, this document will be modified accordingly.

�seq chapter\c�5�.�seq sect\n�10�     Cross Track Parity (Read Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Cross Track Parity�CTP�0x10020000�0xxxdd��dd bit[6] = Uncorrectable error flag.

dd bit[7] = Error corrected flag

�seq chapter\c�5�.�seq sect\n�11�     Clock Selection, Mux/Demux Selection And Track Frame Selection

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Track Clock (TC),

Channel Clock (CC)

MUX/DEMUX

Number of Track frames�NTFRM_FMSEL

(Read Cycle)�0x10030302�0xddmf��ddmf = Table entry.

��seq chapter\c�5�.�seq sect\n�12�     Number Of Track Frames Per SOT (Read Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Number of Track Frames�RSOT�0x10030706�0xdddd��dddd = Table entry.

�seq chapter\c�5�.�seq sect\n�13�     Number Of Track Clocks Between Track Frames

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Number of Track Clocks between Track Frames�RTFRM

(Read Cycle)�0x10030F0E�0xdddd��dddd = Table entry.

�seq chapter\c�5�.�seq sect\n�14�     Program Xilinx Devices (Read Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Program Xilinx Devices�READY�0x00304000�0xxxxx��Bit[0] = 0 Not ready for next data byte.

Bit[0] = 1 Ready for next data byte.

�seq chapter\c�5�.�seq sect\n�15�     Xilinx Done Flags (Read Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Xilinx DONE flags�REGR0�0x300000�0xxxdd��dd = DONE0..DONE4.  These are mapped directly to bit[0]..bit[4].

(A logic high indicates successful programming of that device).

�seq chapter\c�5�.�seq sect\n�16�     Interrupt Status (Read Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Interrupt Status�REGR1�0x300004�0xddxx��dd = INT0..INT7.  These eight interrupts are mapped directly to bit[8]..bit[15].

INT0	Indicates ‘end of frame’.  The interrupt is cleared on a write to the Cross Bar Switch.

INT1..7	Spare at present.

��seq chapter\c�5�.�seq sect\n�17�     Module Data (Read Cycle)

FUNCTION�REGISTER�ADDRESS�DATA (16 BITS)��Module Data�REGR2�0x300008�0xdddd��dddd = Module Data.

Bit[0..2] - Type code.

Bit[3..11] - Serial Number.

Bit[12..15] - Revision Number.

��seq chapter\n�6�        DELAY CONTROL CARD

The Delay Control Card forms part of the Delay Module along with the Delay Memory Cards.  (Delay Memory Card 0 and Delay Memory Card 1).  The register descriptions for the Delay Control Card are described in this section of the document.  Whilst the register descriptions for the Delay Memory Cards are described in the following section.

�seq chapter\c�6�.�seq sect\r1�1�      Microcontroller Chip Select Addresses

These define the major segments of address space within the Delay Control Card.

Chip Selsect�Address Range�Device��CS0�0x00100000 - 0x001FFFFF�EPROM��CS1�0x00000000 - 0x000FFFFF�SRAM��CS2�0x00200000 - 0x00203FFF�Dual Port RAM��CS2�0x00204000 - 0x0020400F�Dual Port Ram sema4 decode��CS3�0x00300000 - 0x003FFFFF�Registers���seq chapter\c�6�.�seq sect\n�2�      FPGA Status

This register allows status information about the Delay Control FPGA to be obtained.

Function�Register�Address�Data (8 Bits)��FPGA Status�REG_R1

(Read Only)�0x003x0xx0�0xxxdd��The bit assignments for register REG_R1 are shown below.

Data Bits

(dd)�Function�Bit Assignments

��0�FPGA Done Status�0 - Not Programmed

1 - Programmed��4�FPGA Ready�1 - Ready for next byte

0 - Not Ready for next byte��7�FPGA Init�1 - No error during programming

0 - Error during programming��1-3,5&6�Reserved�Reserved���seq chapter\c�6�.�seq sect\n�3�      FPGA Re-Program Control

Function�Register�Address�Data (16 Bits)��FPGA Re-program Control�FPGA_Reprog

(Write Only)�0x003x0xx8�0xxxxd��Data Bit 0 should be pulsed low to initate FPGA programming.

��seq chapter\c�6�.�seq sect\n�4�      FPGA Data Register

Function�Register�Address�Data (8 Bits)��FPGA Program Data�FPGA_Data

(Write Only)�0x00300100�0xdd��This register is used to write program data to the gate array.  Data byte ‘dd’ is a byte of FPGA program data.

�seq chapter\c�6�.�seq sect\n�5�      Module Serial Number

Function�Register�Address�Data (16 Bits)��Module Serial Number�REG_R2

(Read Only)�0x003x0xx8�Bits [0..2] Type

Bits [3..11] Serial Number

Bits [12..15] Revision���seq chapter\c�6�.�seq sect\n�6�      FPGA Control Registers

The base address for the FPGA Control Registers on the Delay Control Card is 0x00300100.  (Range is 0x00300100 - 0x003001FF).

�seq chapter\c�6�.�seq sect\c�6�.�seq subsect\r1�1�    Interrupt Enable

Function�Register�Address Offset��Interrupt Enable�Int_Enable

(Write Only)�0x00C��This register is used to enable or disable all interrupts from the Delay Control Card FPGA.

Data Bit�Function��0�1- Enable Interrupts

0 - Disable Interrupts��1..15�Reserved���seq chapter\c�6�.�seq sect\c�6�.�seq subsect\n�2�    Interrupt Mask Register

This register is used to select which interrupts will cause an interrupt to the microcontroller, assuming that interrupts are enabled.

Function�Register�Address Offset��Interrupt Mask Register�Int_Mask�0x010���The bit assignments for register Int_Mask are shown below.

Data Bit�Function��0�0 - Mask ROT Interrupt

1 - Enable ROT Interrupt��1�0 - Mask BOCF Interrupt

1 - Enable BOCF Interrupt��2�0 - Mask Interrupt

1 - Enable SOT Interrupt��3�0 - Mask Systick Interrupt

1 - Enable Systick Interrupt��4�0 - Mask Roll-over Interrupt

1 - Enable Roll-over Interrupt��5..15�Reserved���seq chapter\c�6�.�seq sect\c�6�.�seq subsect\n�3�    Interrupt Status Register

Function�Register�Address Offset��Interrupt Status Register�Int_Stat

(Read Only)�0x008��The bit assignments for register Int_Stat are shown below.  Reading this register will clear the interrupt.

Data Bit�Function��0�1 - ROT Interrupt

0 - No ROT Interrupt��1�1 - BOCF Interrupt

0 - No BOCF Interrupt��2�1 - SOT Interrupt

0 - No SOT Interrupt��3�1 - Systick Interrupt

0 - No Systick Interrupt��4�1 - Roll-over Interrupt

0 - No Roll-over Interrupt��5..15�Reserved���seq chapter\c�6�.�seq sect\c�6�.�seq subsect\n�4�    ROT Interrupt Rate

This is a Write Only register.

Function�Register�Address Offset��ROT Interrupt Rate�ROT_Int_rate (LSW)�0x014��ROT Interrupt Rate�ROT_Int_rate (MSW)�0x018����seq chapter\c�6�.�seq sect\c�6�.�seq subsect\n�5�    ROT Remaining

This is a Read Only register.

Function�Register�Address Offset��ROT Remaining�ROT_Remain (LSW)�0x01C��ROT Remaining�ROT_Remain (MSW)�0x020���seq chapter\c�6�.�seq sect\c�6�.�seq subsect\n�6�    Header Length

This 16 bit register contains the number of bits in a correlator frame header.

Function�Register�Address Offset��Header Length�H_Lngth

(Write Only)�0x024���seq chapter\c�6�.�seq sect\c�6�.�seq subsect\n�7�    Header Multiplier

This is an eight bit register.

Function�Register�Address Offset��Header Multiplier�H_Mul

(Write Only)�0x028���seq chapter\c�6�.�seq sect\c�6�.�seq subsect\n�8�    Correlator Frame Length

This 32 bit, Write Only register contains the number of bits in a correlator frame.

Function�Register�Address Offset��Correlator Frame Length�C_Frm_Lngth (LSW)�0x02C��Correlator Frame Length�C_Frm_Lngth (MSW)�0x030���seq chapter\c�6�.�seq sect\c�6�.�seq subsect\n�9�   Number Of SYSTICKS Until Start Of Scan

This 8 bit, Write Only register contains the number of SYSTICKS until the start of a scan.

Function�Register�Address Offset��Correlator Frames Until Start Of Scan�C_Frm_USO_Scan�0x038���seq chapter\c�6�.�seq sect\c�6�.�seq subsect\n�10�   Transmit Start Offset

This 32 bit, Write Only register contains the number of bits to wait before the start of a scan.

Function�Register�Address Offset��Transmit Start Offset�Tx_Start_Offset (LSW)�0x03C��Transmit Start Offset�Tx_Start_Offset (MSW)�0x040����seq chapter\c�6�.�seq sect\c�6�.�seq subsect\n�11�   BOCF Header Translator

This is a hardware translator to convert eight data bytes from horizontal to vertical format.  The Header information passed by the SUCC is first written into the translator Write register, one byte from each of the eight channels.  The  information can then be read from the read register having been transformed by the hardware such that each byte read contains a bit from each of the input bytes.  Note that for correct operation it is important to complete the eight writes and then perform eight reads.  The action of reading will always reset the internal write register controls.  It is suggested that a dummy read is always performed prior to any translation.  Data ordering should always be 0 -> 7.

Function�Register�Address Offset��BOCF Header Constructor�BOCF_H_Wr_0�0x044���seq chapter\c�6�.�seq sect\c�6�.�seq subsect\n�12�   Software Controlled LEDs

Function�Register�Address�Data (8 Bits)��Software controlled LEDs�LED_Reg

(Write Only)�0x003x0164�0xxxdd��There are four bi-colour LEDs on the Delay Control Card.  The bit assignments for register LED_Reg are shown below.  The funtion of the LEDs is yet to be determined.

Data Bits

(dd)�Function��0�0 - LED 5 Green Off

1 - LED 5 Green On��1�0 - LED 5 Red Off

1 - LED 5 Red On��2�0 - LED 4 Green Off

1 - LED 4 Green On��3�0 - LED 4 Red Off

1 - LED 4 Red On��4�0 - LED 3 Green Off

1 - LED 3 Green ON��5�0 - LED 3 Red Off

1 - LED 3 Red On��6�0 - LED 2 Green Off

1 - LED 2 Green On��7�0 - LED 2 Red Off

1 - LED 2 Red On����seq chapter\n�7�        DELAY MEMORY MODULES

There are two Delay Memory Modules (DMM) fitted in each Station Unit.  They do not contain onboard micro controllers, they are controlled from the Delay Control Module.

�seq chapter\c�7�.�seq sect\r1�1�      Sign Data

The address range for this function is 0x1u000000 - 0x1u0FFFFF.

�seq chapter\c�7�.�seq sect\n�2�      Magnitude Data

The address range for this function is 0x1u100000 - 0x1u1FFFFF.

�seq chapter\c�7�.�seq sect\n�3�      Validity Data

The address range for this function is 0x1u200000 - 0x1u2FFFFF.

�seq chapter\c�7�.�seq sect\n�4�      Simultaneous Write To Sign, Magnitude And Validity

The address range for this function is 0x1u300000 - 0x1u3FFFFF.

�seq chapter\c�7�.�seq sect\n�5�      FPGA Control Registers

The memory address for the FPGA Control Registers on the Delay Memory Cards is within the range 0x1u400000 to 0x1u4000FF.

Where u represents the FPGA number (0-15).  The particular address for each register is calculated by adding in the FPGA number and the register address offset to the base address.

NOTE

·	FPGA 0-7 are situated on Delay Memory Card 0

·	FPGA 8-15 are situated on Delay Memory Card 1.

�seq chapter\c�7�.�seq sect\c�5�.�seq subsect\r1�1�    RAM Receive/Transmit Address

Function�Register�Address Offset��RAM Address (Byte)�Tx_Ram_Addr (LSW)�0x100��RAM Address (Byte)�Tx_Ram_Addr (MSW)�0x104��

Read: 	Gives the 17 bit address of the four byte boundary at which the last SOT was written.

Write: 	Defines the start address of the next transmission. Bits 5-21 give the DRAM 4-byte boundary, bits 0-4 give the 0-31 bit position. 

��seq chapter\c�7�.�seq sect\c�5�.�seq subsect\n�2�    Receiver Control

	Function�Register (Read/Write)�Address Offset��Receiver Input Control�Rx _Ctrl�0x214��The bit assignments for register Rx _Ctrl are shown in the table below.



Data Bit�Function��0�Reserved��1�0 - Disable the Receiver

1 - Enable the Receiver��2..15�Reserved���seq chapter\c�7�.�seq sect\c�5�.�seq subsect\n�3�    Transmitter Control

Function�Register (Read/Write)�Address Offset��Transmitter Control�Tx_Ctrl�0x300��The bit assignments for register Tx_Ctrl are shown below.

Data Bit�Function��0�Reserved��1�0 - Disable the Transmitter

1 - Enable the Transmitter��2..15�Reserved���seq chapter\c�7�.�seq sect\c�5�.�seq subsect\n�4�    Delay Control

Function�Register (Write Only)�Address Offset��Delay Control�Delay_Ctrl�0x414��The bit assignments for register Delay_Ctrl are shown below.

Data Bit�Function��0�0 - Transmit next bit twiceRx Overflow

1 - Skip next bit��1�0 - Disable Delay Controller

1 - Enable Delay Controller���seq chapter\c�7�.�seq sect\c�5�.�seq subsect\n�5�   Delay Accumulator Control

This 32 bit Write Only register is written to twice. The first write is the 32bit initial value, the second is the 18bit delay error rate which must be written with 14 leading zeros.

Function�Register�Address Offset��Delay Accumulator Control�D_Acc_Con_L�0x428���D_Acc_Con_H�0x42C����seq chapter\c�7�.�seq sect\n�6�      Header FIFO Delay Memory Card 0

This is a 16 bit write only register.  The Header information is passed to the Delay Memory Card by performing 240 writes to this address.  Note only the least significant eight bits are used.

Function�Register�Address Offset��Header FIFO Delay Memory Card 0�Hdr_F_DMC_0�0x10540000���seq chapter\c�7�.�seq sect\n�7�      Header FIFO Delay Memory Card 1

This is a 16 bit write only register.  The Header information is passed to the Delay Memory Card by performing 240 writes to this address.  Note only the least significant eight bits are used.

Function�Register�Address Offset��Header FIFO Delay Memory Card 1�Hdr_F_DMC_1�0x18540000��

�seq chapter\c�7�.�seq sect\n�8�      FPGA Ready Status

Function�Register�Address�Data (16 Bits)��FPGA Ready Status�FPGA_Ready

(Read Only)�0x10710000�0xdddd��The bit assignments for register FPGA_Ready are shown below

Data Bits

(dddd)�Function�Bit Assignments

��0�Delay Memory Card 0 FPGA 0�0 - Not ready for next byte

1 - Ready for next byte��1�Delay Memory Card 0 FPGA 1�0 - Not ready for next byte

1 - Ready for next byte��2�Delay Memory Card 0 FPGA 2�0 - Not ready for next byte

1 - Ready for next byte��3�Delay Memory Card 0 FPGA 3�0 - Not ready for next byte

1 - Ready for next byte��4�Delay Memory Card 0 FPGA 4�0 - Not ready for next byte

1 - Ready for next byte��5�Delay Memory Card 0 FPGA 5�0 - Not ready for next byte

1 - Ready for next byte��6�Delay Memory Card 0 FPGA 6�0 - Not ready for next byte

1 - Ready for next byte��7�Delay Memory Card 0 FPGA 7�0 - Not ready for next byte

1 - Ready for next byte��8�Delay Memory Card 1 FPGA 0�0 - Not ready for next byte

1 - Ready for next byte���

�Data Bits

(dddd)�Function�Bit Assignments

��9�Delay Memory Card 1 FPGA 1�0 - Not ready for next byte

1 - Ready for next byte��10�Delay Memory Card 1 FPGA 2�0 - Not ready for next byte

1 - Ready for next byte��11�Delay Memory Card 1 FPGA 3�0 - Not ready for next byte

1 - Ready for next byte��12�Delay Memory Card 1 FPGA 4�0 - Not ready for next byte

1 - Ready for next byte��13�Delay Memory Card 1 FPGA 5�0 - Not ready for next byte

1 - Ready for next byte��14�Delay Memory Card 1 FPGA 6�0 - Not ready for next byte

1 - Ready for next byte��15�Delay Memory Card 1 FPGA 7�0 - Not ready for next byte

1 - Ready for next byte���seq chapter\c�7�.�seq sect\n�9�     FPGA Done Status

Function�Register�Address�Data (16 Bits)��FPGA Done Status�FPGA_Done�0x10720000�0xdddd��The bit assignments for register FPGA_Done are shown below

Data Bits

(dddd)�Function�Bit Assignments

��0�Delay Memory Card 0 FPGA 0�0 - Not programmed

1 - Programmed��1�Delay Memory Card 0 FPGA 1�0 - Not programmed

1 - Programmed��2�Delay Memory Card 0 FPGA 2�0 - Not programmed

1 - Programmed��3�Delay Memory Card 0 FPGA 3�0 - Not programmed

1 - Programmed��4�Delay Memory Card 0 FPGA 4�0 - Not programmed

1 - Programmed��5�Delay Memory Card 0 FPGA 5�0 - Not programmed

1 - Programmed��6�Delay Memory Card 0 FPGA 6�0 - Not programmed

1 - Programmed��7�Delay Memory Card 0 FPGA 7�0 - Not programmed

1 - Programmed��8�Delay Memory Card 1 FPGA 0�0 - Not programmed

1 - Programmed��9�Delay Memory Card 1 FPGA 1�0 - Not programmed

1 - Programmed��10�Delay Memory Card 1 FPGA 2�0 - Not programmed

1 - Programmed���

Data Bits

(dddd)�Function�Bit Assignments

��11�Delay Memory Card 1 FPGA 3�0 - Not programmed

1 - Programmed��12�Delay Memory Card 1 FPGA 4�0 - Not programmed

1 - Programmed��13�Delay Memory Card 1 FPGA 5�0 - Not programmed

1 - Programmed��14�Delay Memory Card 1 FPGA 6�0 - Not programmed

1 - Programmed��15�Delay Memory Card 1 FPGA 7�0 - Not programmed

1 - Programmed��

�seq chapter\c�7�.�seq sect\n�10�     FPGA Reprogram Control

Function�Register�Address�Data (16 Bits)��FPGA Reprogram Control�FPGA_Reprog

(Write Only)�0x10750000�0xdddd��The bit assignments for register FPGA_Reprog are shown below

Data Bits

(dddd)�Function��0�Delay Memory Card 0 FPGA 0��1�Delay Memory Card 0 FPGA 1��2�Delay Memory Card 0 FPGA 2��3�Delay Memory Card 0 FPGA 3��4�Delay Memory Card 0 FPGA 4��5�Delay Memory Card 0 FPGA 5��6�Delay Memory Card 0 FPGA 6��7�Delay Memory Card 0 FPGA 7��8�Delay Memory Card 1 FPGA 0��9�Delay Memory Card 1 FPGA 1��10�Delay Memory Card 1 FPGA 2��11�Delay Memory Card 1 FPGA 3��12�Delay Memory Card 1 FPGA 4��13�Delay Memory Card 1 FPGA 5��14�Delay Memory Card 1 FPGA 6��15�Delay Memory Card 1 FPGA 7��The relevant Data Bit 0 should be pulsed low to initiate FPGA programming.

��seq chapter\c�7�.�seq sect\n�11�     FPGA Data Register

Function�Register�Address�Data (8 Bits)��FPGA Program Data�FPGA_Data

(Write Only)�0x1u800000�0xxxxd��This register is used to write program data to the DMM gate arrays.  Data byte ‘d’ is a byte of FPGA programming data.  Where ‘u’ represents the gate array being programmed.  FPGA 0-7 are on DMM 0 and FPGA 8-15 are on DMM 1.

�seq chapter\c�7�.�seq sect\n�12�     FIFO Status

This is a 16 bit read only register.  Reading from this register will allow the FIFO status to be obtained for both Delay Memory Cards.

Function�Register�Address Offset��FIFO Status�FIFO_Stat�0x1x73xxxx��The bit assignments for register FIFO_Stat are shown below.

Data Bit�Function�Bit Assignments��0�FIFO Half Full Delay Memory Card 0�0 - Half Full

1 - Not Half Full��1�FIFO Full Delay Memory Card 0�0 - Full

1 - Not Full��2�FIFO Empty Delay Memory Card 0�0 - Empty

1 - Not Empty��3..7�Reserved�Reserved��8�FIFO Half Full Delay Memory Card 1�0 - Half Full

1 - Not Half Full��9�FIFO Full Delay Memory Card 1�0 - Full

1 - Not Full��10�FIFO Empty Delay Memory Card 1�0 - Empty

1 - Not Empty��11..15�Reserved�Reserved���seq chapter\c�7�.�seq sect\n�13�     FIFO Reset

This is a write only register.  Writing to this register will reset the FIFOs both on Delay Memory Card 0 and 1.

Function�Register�Address Offset��FIFO Reset�FIFO_Rst�0x1x77xxxx����seq chapter\c�7�.�seq sect\n�14�     Module Serial Number

Function�Register�Address�Data (16 Bits)��Module Serial Number

(Delay Memory Card 0)�SNo_Rd

(Read Only)�0x1064xxxx�Bits [0..2] Type

Bits [3..11] Serial Number

Bits [12..15] Revision��Module Serial Number

(Delay Memory Card 1)�SNo_Rd

(Read Only)�0x1864xxxx�Bits [0..2] Type

Bits [3..11] Serial Number

Bits [12..15] Revision����seq chapter\n�8�        PHASE CALIBRATION MODULE

The function of the Phase Calibration Module is to extract phase calibration information from the data.

�seq chapter\c�8�.�seq sect\r1�1�      Micro controller Chip Select Addresses.

These define the major segments of address space within the Phase Calibration Module.

Chip Select�Address Range�Device��CS0�0x00C00000 - 0x00CFFFFF�EPROM��CS1�0x00000000 - 0x000FFFFF�SRAM��CS2�0x00800000 - 0x008FFFFF�Dual Port RAM��CS3�0x00400000 - 0x004FFFFF�Registers���seq chapter\c�8�.�seq sect\n�2�      Software Controlled LEDs

Function�Register�Address�Data (16 Bits)��Software controlled LEDs�REG0

(Write Only)�0x400000�0xxxxd��d = LED1..LED4 map directly to bit[0]..bit[3].  (A logic high illuminates the LED).

�seq chapter\c�8�.�seq sect\n�3�      Program Xilinx Devices (Write Cycle)

Function�Register�Address�Data (16 Bits)��Program Xilinx Devices�REG1�0x400004�0xxxdd��Program Xilinx Devices�REG1�0x400004�0xx0xx then 0xx1xx

Enables programming��dd = Xilinx program data.

�seq chapter\c�8�.�seq sect\n�4�      Program Xilinx Devices (Read Cycle)

Function�Register�Address�Data (16 Bits)��Program Xilinx Devices�REG1�0x400004�0xxxxd��The bit assignments for data d are shown in the table below.

Data Bit

(d)�Function�Bit Assignments��Bit 0�FPGA Programming�0 - Program

1 - Not Programmed��Bit 1�Master FPGA Programming Done�0 - Not Done

1 - Programming Done��Bit 2�Slave FPGA Programming Done�0 - Not Done

1 - Programming Done��Bit 3�FPGA Ready�0 - Not ready 

1 - Ready��Bit 4�Pipeline FPGA Programming Done�0 - Not ready 

1 - Ready����seq chapter\c�8�.�seq sect\n�5�      Module Serial Number

Function�Register�Address�Data (16 Bits)��Module Serial Number�REG2

(Read Only)�0x0400008�Bits [0..2] Type

Bits [3..11] Serial Number

Bits [12..15] Revision���seq chapter\c�8�.�seq sect\n�6�      Master Array Registers (Read / Write)

Function�Read/Write�Address��Start Count�Write�0x002F0400��Stop Count�Write�0x002F0200��Reset Accumulators�Write�0x002FF200��Reset EOF Interrupt Latch�Read (D0 = EOF status)�0x002FF400��

�seq chapter\c�8�.�seq sect\n�7�      RAM Write/Verify

Function�Mode�Address Range��Addressable range of RAM 0�RAM Read and Write�0x00200000 - 0x00207FFF��Addressable range of RAM 1�RAM Read and Write�0x00210000 - 0x00217FFF��Addressable range of RAM 2�RAM Read and Write�0x00220000 - 0x00227FFF��Addressable range of RAM 3�RAM Read and Write�0x00230000 - 0x00237FFF��Addressable range of RAM 4�RAM Read and Write�0x00240000 - 0x00247FFF��Addressable range of RAM 5�RAM Read and Write�0x00250000 - 0x00257FFF��Addressable range of RAM 6�RAM Read and Write�0x00260000 - 0x00267FFF��Addressable range of RAM 7�RAM Read and Write�0x00270000 - 0x00277FFF��Addressable range of RAM 8�RAM Read and Write�0x00280000 - 0x00287FFF��Addressable range of RAM 9�RAM Read and Write�0x00290000 - 0x00297FFF��Addressable range of RAM 10�RAM Read and Write�0x002A0000 - 0x002A7FFF��Addressable range of RAM 11�RAM Read and Write�0x002B0000 - 0x002B7FFF��Addressable range of RAM 12�RAM Read and Write�0x002C0000 - 0x002C7FFF��Addressable range of RAM 13�RAM Read and Write�0x002D0000 - 0x002D7FFF��Addressable range of RAM 14�RAM Read and Write�0x002E0000 - 0x002E7FFF��Addressable range of RAM 15�RAM Read and Write�0x002F0000 - 0x002F7FFF���8.8      Accumulator Read Addresses

Function�Address�Function�Address�� RAM 0, LSWord, D0�0x00200200� RAM 0, MSWord, D0�0x00200A00�� RAM 0, LSWord, D1�0x00201200� RAM 0, MSWord, D1�0x00201A00�� RAM 0, LSWord, D2�0x00202200� RAM 0, MSWord, D2�0x00202A00�� RAM 0, LSWord, D3�0x00203200� RAM 0, MSWord, D3�0x00203A00�� RAM 0, LSWord, D4�0x00204200� RAM 0, MSWord, D4�0x00204A00�� RAM 0, LSWord, D5�0x00205200� RAM 0, MSWord, D5�0x00205A00�� RAM 0, LSWord, D6�0x00206200� RAM 0, MSWord, D6�0x00206A00�� RAM 0, LSWord, D7�0x00207200� RAM 0, MSWord, D7�0x00207A00�� RAM 0, LSWord, Valid�0x00210200� RAM 0, MSWord, Valid�0x00210A00������� RAM 1, LSWord, D0�0x00208200� RAM 1, MSWord, D0�0x00208A00�� RAM 1, LSWord, D1�0x00209200� RAM 1, MSWord, D1�0x00209A00�� RAM 1, LSWord, D2�0x0020A200� RAM 1, MSWord, D2�0x0020AA00�� RAM 1, LSWord, D3�0x0020B200� RAM 1, MSWord, D3�0x0020BA00�� RAM 1, LSWord, D4�0x0020C200� RAM 1, MSWord, D4�0x0020CA00�� RAM 1, LSWord, D5�0x0020D200� RAM 1, MSWord, D5�0x0020DA00�� RAM 1, LSWord, D6�0x0020E200� RAM 1, MSWord, D6�0x0020EA00�� RAM 1, LSWord, D7�0x0020F200� RAM 1, MSWord, D7�0x0020FA00�� RAM 1, LSWord, Valid�0x00211200� RAM 1, MSWord, Valid�0x00211A00������� RAM 2, LSWord, D0�0x00220200� RAM 2, MSWord, D0�0x00220A00�� RAM 2, LSWord, D1�0x00221200� RAM 2, MSWord, D1�0x00221A00�� RAM 2, LSWord, D2�0x00222200� RAM 2, MSWord, D2�0x00222A00�� RAM 2, LSWord, D3�0x00223200� RAM 2, MSWord, D3�0x00223A00�� RAM 2, LSWord, D4�0x00224200� RAM 2, MSWord, D4�0x00224A00�� RAM 2, LSWord, D5�0x00225200� RAM 2, MSWord, D5�0x00225A00�� RAM 2, LSWord, D6�0x00226200� RAM 2, MSWord, D6�0x00226A00�� RAM 2, LSWord, D7�0x00227200� RAM 2, MSWord, D7�0x00227A00�� RAM 2, LSWord, Valid�0x00230200� RAM 2, MSWord, Valid�0x00230A00������� RAM 3, LSWord, D0�0x00228200� RAM 3, MSWord, D0�0x00228A00�� RAM 3, LSWord, D1�0x00229200� RAM 3, MSWord, D1�0x00229A00�� RAM 3, LSWord, D2�0x0022A200� RAM 3, MSWord, D2�0x0022AA00�� RAM 3, LSWord, D3�0x0022B200� RAM 3, MSWord, D3�0x0022BA00�� RAM 3, LSWord, D4�0x0022C200� RAM 3, MSWord, D4�0x0022CA00�� RAM 3, LSWord, D5�0x0022D200� RAM 3, MSWord, D5�0x0022DA00�� RAM 3, LSWord, D6�0x0022E200� RAM 3, MSWord, D6�0x0022EA00�� RAM 3, LSWord, D7�0x0022F200� RAM 3, MSWord, D7�0x0022FA00�� RAM 3, LSWord, Valid�0x00231200� RAM 3, MSWord, Valid�0x00231A00���

Function�Address�Function�Address�� RAM 4, LSWord, D0�0x00240200� RAM 4, MSWord, D0�0x00240A00�� RAM 4, LSWord, D1�0x00241200� RAM 4, MSWord, D1�0x00241A00�� RAM 4, LSWord, D2�0x00242200� RAM 4, MSWord, D2�0x00242A00�� RAM 4, LSWord, D3�0x00243200� RAM 4, MSWord, D3�0x00243A00�� RAM 4, LSWord, D4�0x00244200� RAM 4, MSWord, D4�0x00244A00�� RAM 4, LSWord, D5�0x00245200� RAM 4, MSWord, D5�0x00245A00�� RAM 4, LSWord, D6�0x00246200� RAM 4, MSWord, D6�0x00246A00�� RAM 4, LSWord, D7�0x00247200� RAM 4, MSWord, D7�0x00247A00�� RAM 4, LSWord, Valid�0x00250200� RAM 4, MSWord, Valid�0x00250A00������� RAM 5, LSWord, D0�0x00248200� RAM 5, MSWord, D0�0x00248A00�� RAM 5, LSWord, D1�0x00249200� RAM 5, MSWord, D1�0x00249A00�� RAM 5, LSWord, D2�0x0024A200� RAM 5, MSWord, D2�0x0024AA00�� RAM 5, LSWord, D3�0x0024B200� RAM 5, MSWord, D3�0x0024BA00�� RAM 5, LSWord, D4�0x0024C200� RAM 5, MSWord, D4�0x0024CA00�� RAM 5, LSWord, D5�0x0024D200� RAM 5, MSWord, D5�0x0024DA00�� RAM 5, LSWord, D6�0x0024E200� RAM 5, MSWord, D6�0x0024EA00�� RAM 5, LSWord, D7�0x0024F200� RAM 5, MSWord, D7�0x0024FA00�� RAM 5, LSWord, Valid�0x00251200� RAM 5, MSWord, Valid�0x00251A00������� RAM 6, LSWord, D0�0x00260200� RAM 6, MSWord, D0�0x00260A00�� RAM 6, LSWord, D1�0x00261200� RAM 6, MSWord, D1�0x00261A00�� RAM 6, LSWord, D2�0x00262200� RAM 6, MSWord, D2�0x00262A00�� RAM 6, LSWord, D3�0x00263200� RAM 6, MSWord, D3�0x00263A00�� RAM 6, LSWord, D4�0x00264200� RAM 6, MSWord, D4�0x00264A00�� RAM 6, LSWord, D5�0x00265200� RAM 6, MSWord, D5�0x00265A00�� RAM 6, LSWord, D6�0x00266200� RAM 6, MSWord, D6�0x00266A00�� RAM 6, LSWord, D7�0x00267200� RAM 6, MSWord, D7�0x00267A00�� RAM 6, LSWord, Valid�0x00270200� RAM 6, MSWord, Valid�0x00270A00������� RAM 7, LSWord, D0�0x00268200� RAM 7, MSWord, D0�0x00268A00�� RAM 7, LSWord, D1�0x00269200� RAM 7, MSWord, D1�0x00269A00�� RAM 7, LSWord, D2�0x0026A200� RAM 7, MSWord, D2�0x0026AA00�� RAM 7, LSWord, D3�0x0026B200� RAM 7, MSWord, D3�0x0026BA00�� RAM 7, LSWord, D4�0x0026C200� RAM 7, MSWord, D4�0x0026CA00�� RAM 7, LSWord, D5�0x0026D200� RAM 7, MSWord, D5�0x0026DA00�� RAM 7, LSWord, D6�0x0026E200� RAM 7, MSWord, D6�0x0026EA00�� RAM 7, LSWord, D7�0x0026F200� RAM 7, MSWord, D7�0x0026FA00�� RAM 7, LSWord, Valid�0x00271200� RAM 7, MSWord, Valid�0x00271A00���

Function�Address�Function�Address�� RAM 8, LSWord, D0�0x00280200� RAM 8, MSWord, D0�0x00280A00�� RAM 8, LSWord, D1�0x00281200� RAM 8, MSWord, D1�0x00281A00�� RAM 8, LSWord, D2�0x00282200� RAM 8, MSWord, D2�0x00282A00�� RAM 8, LSWord, D3�0x00283200� RAM 8, MSWord, D3�0x00283A00�� RAM 8, LSWord, D4�0x00284200� RAM 8, MSWord, D4�0x00284A00�� RAM 8, LSWord, D5�0x00285200� RAM 8, MSWord, D5�0x00285A00�� RAM 8, LSWord, D6�0x00286200� RAM 8, MSWord, D6�0x00286A00�� RAM 8, LSWord, D7�0x00287200� RAM 8, MSWord, D7�0x00287A00�� RAM 8, LSWord, Valid�0x00290200� RAM 8, MSWord, Valid�0x00270A00������� RAM 9, LSWord, D0�0x00288200� RAM 9, MSWord, D0�0x00288A00�� RAM 9, LSWord, D1�0x00289200� RAM 9, MSWord, D1�0x00289A00�� RAM 9, LSWord, D2�0x0028A200� RAM 9, MSWord, D2�0x0028AA00�� RAM 9, LSWord, D3�0x0028B200� RAM 9, MSWord, D3�0x0028BA00�� RAM 9, LSWord, D4�0x0028C200� RAM 9, MSWord, D4�0x0028CA00�� RAM 9, LSWord, D5�0x0028D200� RAM 9, MSWord, D5�0x0028DA00�� RAM 9, LSWord, D6�0x0028E200� RAM 9, MSWord, D6�0x0028EA00�� RAM 9, LSWord, D7�0x0028F200� RAM 9, MSWord, D7�0x0028FA00�� RAM 9, LSWord, Valid�0x00291200� RAM 9, MSWord, Valid�0x00291A00������� RAM 10, LSWord, D0�0x002A0200� RAM 10, MSWord, D0�0x002A0A00�� RAM 10, LSWord, D1�0x002A1200� RAM 10, MSWord, D1�0x002A1A00�� RAM 10, LSWord, D2�0x002A2200� RAM 10, MSWord, D2�0x002A2A00�� RAM 10, LSWord, D3�0x002A3200� RAM 10, MSWord, D3�0x002A3A00�� RAM 10, LSWord, D4�0x002A4200� RAM 10, MSWord, D4�0x002A4A00�� RAM 10, LSWord, D5�0x002A5200� RAM 10, MSWord, D5�0x002A5A00�� RAM 10, LSWord, D6�0x002A6200� RAM 10, MSWord, D6�0x002A6A00�� RAM 10, LSWord, D7�0x002A7200� RAM 10, MSWord, D7�0x002A7A00�� RAM 10, LSWord, Valid�0x002B0200� RAM 10, MSWord, Valid�0x002B0A00������� RAM 11, LSWord, D0�0x002A8200� RAM 11, MSWord, D0�0x002A8A00�� RAM 11, LSWord, D1�0x002A9200� RAM 11, MSWord, D1�0x002A9A00�� RAM 11, LSWord, D2�0x002AA200� RAM 11, MSWord, D2�0x002AAA00�� RAM 11, LSWord, D3�0x002AB200� RAM 11, MSWord, D3�0x002ABA00�� RAM 11, LSWord, D4�0x002AC200� RAM 11, MSWord, D4�0x002ACA00�� RAM 11, LSWord, D5�0x002AD200� RAM 11, MSWord, D5�0x002ADA00�� RAM 11, LSWord, D6�0x002AE200� RAM 11, MSWord, D6�0x002AEA00�� RAM 11, LSWord, D7�0x002AF200� RAM 11, MSWord, D7�0x002AFA00�� RAM 11, LSWord, Valid�0x002B1200� RAM 11, MSWord, Valid�0x002B1A00���

Function�Address�Function�Address�� RAM 12, LSWord, D0�0x002C0200� RAM 12, MSWord, D0�0x002A0A00�� RAM 12, LSWord, D1�0x002C1200� RAM 12, MSWord, D1�0x002A1A00�� RAM 12, LSWord, D2�0x002C2200� RAM 12, MSWord, D2�0x002A2A00�� RAM 12, LSWord, D3�0x002C3200� RAM 12, MSWord, D3�0x002A3A00�� RAM 12, LSWord, D4�0x002C4200� RAM 12, MSWord, D4�0x002A4A00�� RAM 12, LSWord, D5�0x002C5200� RAM 12, MSWord, D5�0x002A5A00�� RAM 12, LSWord, D6�0x002C6200� RAM 12, MSWord, D6�0x002A6A00�� RAM 12, LSWord, D7�0x002C7200� RAM 12, MSWord, D7�0x002A7A00�� RAM 12, LSWord, Valid�0x002D0200� RAM 12, MSWord, Valid�0x002D0A00������� RAM 13, LSWord, D0�0x002C8200� RAM 13, MSWord, D0�0x002C8A00�� RAM 13, LSWord, D1�0x002C9200� RAM 13, MSWord, D1�0x002C9A00�� RAM 13, LSWord, D2�0x002CA200� RAM 13, MSWord, D2�0x002CAA00�� RAM 13, LSWord, D3�0x002CB200� RAM 13, MSWord, D3�0x002CBA00�� RAM 13, LSWord, D4�0x002CC200� RAM 13, MSWord, D4�0x002CCA00�� RAM 13, LSWord, D5�0x002CD200� RAM 13, MSWord, D5�0x002CDA00�� RAM 13, LSWord, D6�0x002CE200� RAM 13, MSWord, D6�0x002CEA00�� RAM 13, LSWord, D7�0x002CF200� RAM 13, MSWord, D7�0x002CFA00�� RAM 13, LSWord, Valid�0x002D1200� RAM 13, MSWord, Valid�0x002D1A00������� RAM 14, LSWord, D0�0x002E0200� RAM 14, MSWord, D0�0x002E0A00�� RAM 14, LSWord, D1�0x002E1200� RAM 14, MSWord, D1�0x002E1A00�� RAM 14, LSWord, D2�0x002E2200� RAM 14, MSWord, D2�0x002E2A00�� RAM 14, LSWord, D3�0x002E3200� RAM 14, MSWord, D3�0x002E3A00�� RAM 14, LSWord, D4�0x002E4200� RAM 14, MSWord, D4�0x002E4A00�� RAM 14, LSWord, D5�0x002E5200� RAM 14, MSWord, D5�0x002E5A00�� RAM 14, LSWord, D6�0x002E6200� RAM 14, MSWord, D6�0x002E6A00�� RAM 14, LSWord, D7�0x002E7200� RAM 14, MSWord, D7�0x002E7A00�� RAM 14, LSWord, Valid�0x002F0200� RAM 14, MSWord, Valid�0x002F0A00������� RAM 15, LSWord, D0�0x002E8200� RAM 15, MSWord, D0�0x002E8A00�� RAM 15, LSWord, D1�0x002E9200� RAM 15, MSWord, D1�0x002E9A00�� RAM 15, LSWord, D2�0x002EA200� RAM 15, MSWord, D2�0x002EAA00�� RAM 15, LSWord, D3�0x002EB200� RAM 15, MSWord, D3�0x002EBA00�� RAM 15, LSWord, D4�0x002EC200� RAM 15, MSWord, D4�0x002ECA00�� RAM 15, LSWord, D5�0x002ED200� RAM 15, MSWord, D5�0x002EDA00�� RAM 15, LSWord, D6�0x002EE200� RAM 15, MSWord, D6�0x002EEA00�� RAM 15, LSWord, D7�0x002EF200� RAM 15, MSWord, D7�0x002EFA00�� RAM 15, LSWord, Valid�0x002F1200� RAM 15, MSWord, Valid�0x002F1A00���

8.9      Xilinx Master IRQ Request

This interrupt is generated from the master gate array.  Reading the status register (EOF interrupt latch) enables the interrupt to be reset.
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Appendix A

MUX/DEMUX TRACK SEQUENCES



In the following tables note that the CRM ratio is the inverse of the Formatter ratio.

Track numbers refer to outputs from the Cross Bar switch.  Channel numbers refer to Sign, Magnitude and Validity signals.



A�seq chapter \r1�1�      CRM MUX/DEMUX ratio = 4:1.



Channel

Number�Sign

1st Track�Sign

2nd Track�Sign

3rd Track�Sign

4th Track�Mag.

1st Track�Mag.

2nd Track�Mag.

3rd Track�Mag.

4th Track��0�0�1�2�3�4�5�6�7��1�6�7�4�5�2�3�0�1��2�8�9�10�11�12�13�14�15��3�14�15�12�13�10�11�8�9��4�16�17�18�19�20�21�22�23��5�22�23�20�21�18�19�16�17��6�24�25�26�27�28�29�30�31��7�30�31�28�29�26�27�24�25��8�32�33�34�35�36�37�38�39��9�38�39�36�37�34�35�32�33��10�40�41�42�43�44�45�46�47��11�46�47�44�45�42�43�40�41��12�48�49�50�51�52�53�54�55��13�54�55�52�53�50�51�48�49��14�56�57�58�59�60�61�62�63��15�62�63�60�61�58�59�56�57��

NOTE: Channel pairs 0,1 ; 2,3 ; etcetera use the same tracks but in a different order.  Hence for Sign and Magnitude these channels are mutually exclusive.



�

A�seq chapter�2�      CRM MUX/DEMUX ratio = 2:1.

Channel

Number�Sign

1st Track�Sign

2nd Track�Sign

3rd Track�Sign

4th Track�Mag.

1st Track�Mag.

2nd Track�Mag.

3rd Track�Mag.

4th Track��0�0�1�-�-�4�5�-�-��1�6�7�-�-�2�3�-�-��2�8�9�-�-�12�13�-�-��3�14�15�-�-�10�11�-�-��4�16�17�-�-�20�21�-�-��5�22�23�-�-�18�19�-�-��6�24�25�-�-�28�29�-�-��7�30�31�-�-�26�27�-�-��8�32�33�-�-�36�37�-�-��9�38�39�-�-�34�35�-�-��10�40�41�-�-�44�45�-�-��11�46�47�-�-�42�43�-�-��12�48�49�-�-�52�53�-�-��13�54�55�-�-�50�51�-�-��14�56�57�-�-�60�61�-�-��15�62�63�-�-�58�59�-�-��

A�seq chapter�3�       CRM MUX/DEMUX ratio = 1:1.

Channel

Number�Sign

1st Track�Sign

2nd Track�Sign

3rd Track�Sign

4th Track�Mag.

1st Track�Mag.

2nd Track�Mag.

3rd Track�Mag.

4th Track��0�0�-�-�-�4�-�-�-��1�6�-�-�-�2�-�-�-��2�8�-�-�-�12�-�-�-��3�14�-�-�-�10�-�-�-��4�16�-�-�-�20�-�-�-��5�22�-�-�-�18�-�-�-��6�24�-�-�-�28�-�-�-��7�30�-�-�-�26�-�-�-��8�32�-�-�-�36�-�-�-��9�38�-�-�-�34�-�-�-��10�40�-�-�-�44�-�-�-��11�46�-�-�-�42�-�-�-��12�48�-�-�-�52�-�-�-��13�54�-�-�-�50�-�-�-��14�56�-�-�-�60�-�-�-��15�62�-�-�-�58�-�-�-��

A�seq chapter�4�      CRM MUX/DEMUX ratio = 1:2

Channel

Number�Sign

1st Track�Sign

2nd Track�Sign

3rd Track�Sign

4th Track�Mag.

1st Track�Mag.

2nd Track�Mag.

3rd Track�Mag.

4th Track��0�0�-�-�-�4�-�-�-��1�6�-�-�-�2�-�-�-��2�8�-�-�-�12�-�-�-��3�14�-�-�-�10�-�-�-��4�16�-�-�-�20�-�-�-��5�22�-�-�-�18�-�-�-��6�24�-�-�-�28�-�-�-��7�30�-�-�-�26�-�-�-��8�32�-�-�-�36�-�-�-��9�38�-�-�-�34�-�-�-��10�40�-�-�-�44�-�-�-��11�46�-�-�-�42�-�-�-��12�48�-�-�-�52�-�-�-��13�54�-�-�-�50�-�-�-��14�56�-�-�-�60�-�-�-��15�62�-�-�-�58�-�-�-��

NOTE: To achieve the 1:2 demux, the one input to the Cross Bar switch will be routed to Tracks 0 and 6, and a second input to the Cross Bar switch will be routed to Tracks 4 and 2 (these give the sign and magnitude signals).  This will be repeated for Track pairs 8,14 and 12,10 ; 16,22 and 20,18; 24,30 and 28,26; 32,38 and 36,34; 40,46 and 44,42; 48,54 and 52,50; 56,62 and 60,58.

�A�seq chapter�5�      CRM MUX/DEMUX ratio = 1:4.



Channel

Number�Sign

1st Track�Sign

2nd Track�Sign

3rd Track�Sign

4th Track�Mag.

1st Track�Mag.

2nd Track�Mag.

3rd Track�Mag.

4th Track��0�0�-�-�-�4�-�-�-��1�6�-�-�-�2�-�-�-��2�8�-�-�-�12�-�-�-��3�14�-�-�-�10�-�-�-��4�16�-�-�-�20�-�-�-��5�22�-�-�-�18�-�-�-��6�24�-�-�-�28�-�-�-��7�30�-�-�-�26�-�-�-��8�32�-�-�-�36�-�-�-��9�38�-�-�-�34�-�-�-��10�40�-�-�-�44�-�-�-��11�46�-�-�-�42�-�-�-��12�48�-�-�-�52�-�-�-��13�54�-�-�-�50�-�-�-��14�56�-�-�-�60�-�-�-��15�62�-�-�-�58�-�-�-��

NOTE: To achieve 1:4 demux, the one input to the Cross Bar switch will be routed to Tracks 0,6,8,14 and a second input to the Cross Bar switch will be routed to Tracks 4,2,1,10 ( these give the sign and magnitude signals).  This will be repeated for Track quads 16,22,24,30 and 20,18,28,26; 32,38,40,46 and 36,34,44,42; 48,54,56,62 and 52,50,60,58.

�Appendix B

Clock Recovery Chip Data
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