PCI2 output format

Hit data

  Header: “11000000rrrrrrrr00000000eeeeeeee”

                     r: LRBerr[7:0]

                     e: event number[7:0]

  Data: “tttttteeeqqqqqqqhhhccccsssssssss”

                     t: track number[5:0], starting from 1

                     e: de/dx[2:0]

                     q: seq[7:4][2:0] 

                     h: hdi[2:0]

                     c: chip[3:0]

                     s: strip[8:0]

  Trailer: “1111smln00000000cccccccceeeeeeee”

                     s: smt data error bit set

                     m: seq_id mismatch

                     l: LRB error

                     n: event number mismatch

                     c: hit counts[7:0]

                     e: event number[7:0]

Z data 

  Header: “10110000rrrrrrrr00000000eeeeeeee”

                     r: LRBerr[7:0]

                     e: event number[7:0]

  Data: “011iiieeeqqqqqqqhhhccccsssssssss”

                     i: smt id[2:0]

                     e: de/dx[2:0]

                     q: seq[7:4][2:0] 

                     h: hdi[2:0]

                     c: chip[3:0]

                     s: strip[8:0]

  Trailer: “1111smln00000000cccccccceeeeeeee”

                     s: smt data error bit set

                     m: seq_id mismatch

                     l: LRB error

                     n: event number mismatch

                     c: z-stereo centroid counts[7:0]

                     e: event number[7:0]

Level 3 data format

L3 data started with a

Overall header: “0000wwwwwwwwwwwwsssssssstfhazcrb”

                    w: total word count[11:0] including everything

                     s: source[7:0] from bit[15:8] of register 0x28014

                     following bits indicate which types of l3 data are present in this event

                     t: l3_rotate 

                     f: l3_roads 

                     h: l3_hits 

                     a: l3_axial

                     z: l3_z_stereo

                     c: l3_cluster 

                     r: l3_raw and corrected

                     b: l3_bad

                     if internal buffer control logic is not enabled, this byte will be event number

                     instead, to be conforming to buffer controller requirement. 

Followed by eight channel status words: “fdiiiqqqqqqqqhhhmescbxxxxxxxxyyy”

                     f: FRC data come after timeout error

                     d: SMT data come after timeout error

                     i: smt id[2:0], “000” if l3_rotate = ‘0’

                     q: seq[7:0] downloaded

                     h: hdi[2:0] downloaded

                     x: seq[7:0] received 

                     y: hdi[2:0] received

                     m: multiple smt data streams received

                     e: missing eof (c0c0 missing)

                     s: seq_hdi mismatch

                     c: chip_id error

                     b: bit error in smt data

Road data 

  Header: “11100000wwwwwwww00000000eeeeeeee”

                    w: road data word count[7:0] including header and trailer

                     e: event number[7:0]

  Data: whatever received from FRC less zero padding words

  Trailer: “1111000mrrrrrrrr00000000eeeeeeee”

                     m: FRC data length error

                     r: LRBerr[7:0]

                     e: event number[7:0]

Hit data

  Header: “1100000wwwwwwwww00000000eeeeeeee”

                    w: hit data word count[8:0] including header and trailer

                     e: event number[7:0]

  Data: “tttttteeeqqqqqqqhhhccccsssssssss”

                     t: track number[5:0], starting from 1

                     e: de/dx[2:0]

                     q: seq[7:4][2:0] 

                     h: hdi[2:0]

                     c: chip[3:0]

                     s: strip[8:0]

  Trailer: “1111smlnrrrrrrrrcccccccceeeeeeee”

                     s: smt data error bit set

                     m: seq_id mismatch

                     l: LRB error

                     n: event number mismatch

                     r: LRBerr[7:0]

                     c: hit counts[7:0]

                     e: event number[7:0]

Z-Stereo centroid data

  Header: “1011000wwwwwwwww00000iiieeeeeeee”

                    w: z-stereo data word count[8:0] including header and trailer

                     i: smt id[2:0], “000” if l3_rotate = ‘0’

                     e: event number[7:0]

  Data: “0tt000eeeqqqqqqqhhhccccsssssssss”

                     t: data type[1:0] “11” z, “01” stereo

                     e: de/dx[2:0]

                     q: seq[7:4][2:0] 

                     h: hdi[2:0]

                     c: chip[3:0]

                     s: strip[8:0]

  Trailer: “1111smlnrrrrrrrrcccccccceeeeeeee”

                     s: smt data error bit set

                     m: seq_id mismatch

                     l: LRB error

                     n: event number mismatch

                     r: LRBerr[7:0]

                     c: z-stereo centroid counts[7:0]

                     e: event number[7:0]

Axial centroid data

  Header: “1010000wwwwwwwww00000iiieeeeeeee”

                    w: axial data word count[8:0] including header and trailer

                     i: smt id[2:0], “000” if l3_rotate = ‘0’

                     e: event number[7:0]

  Data: “010000eeeqqqqqqqhhhccccsssssssss”

                     e: de/dx[2:0]

                     q: seq[7:4][2:0] 

                     h: hdi[2:0]

                     c: chip[3:0]

                     s: strip[8:0]

  Trailer: “1111smln00000000cccccccceeeeeeee”

                     s: smt data error bit set

                     m: seq_id mismatch

                     l: LRB error

                     n: event number mismatch

                     c: axial centroid counts[7:0]

                     e: event number[7:0]

Cluster data

  Header: “10010wwwwwwwwwww00000iiieeeeeeee”

                    w: cluster data word count[10:0] including header and trailer

                     i: smt id[2:0]

                     e: event number[7:0]

  Data_cluster: “0ttbllllllllhhhhhhhhccccccccccc1”

                    t: data type[1:0]

                    b: ‘1’ three strip centroid, ‘0’ five strip cntroid

                    l: threshold_1[7:0]

                    h: threshold_2[7:0] 

                    c: strip count[10:0]

  Data_strip: “0tt00000vvvvvvvv000ccccsssssss00”

                    t: data type[1:0]

                    v: value[7:0]

                    c: chip[3:0] 

                    s: strip[6:0] 

  Trailer: “1111sm000000000000000000eeeeeeee”

                     s: smt data error bit set

                     m: seq_id mismatch

                     e: event number[7:0]

Raw and corrected data

  Header: “10000wwwwwwwwwww00000iiieeeeeeee”

                    w: raw/corrected data word count[10:0] including header and trailer

                     i: smt id[2:0]

                     e: event number[7:0]

 seq_hdi data: “011000000sssklmneeeeeeeeoooooooo”

                     s: smt id[2:0]

                     k: even byte cav_dav_lnk ok

                     l: odd byte cav_dav_lnk ok

                     m: even byte error bit set

                     n: odd byte error bit set

                     e: even byte raw data[7:0](seq)

                     o: odd byte raw data[7:0](hdi)

  chip_id data: “010v00ttccccklmneeeeeeeeoooooooo”

                     v: if ‘0’, data were rejected

                     t: data type[1:0]

                     c: chip id[3:0]

                     k: even byte cav_dav_lnk ok

                     l: odd byte cav_dav_lnk ok

                     m: even byte error bit set

                     n: odd byte error bit set

                     e: even byte raw data[7:0](chip id byte)

                     o: odd byte raw data[7:0](zero byte)

  other data: “000vccccccccklmneeeeeeeeoooooooo”

                     v: if ‘0’, data were rejected

                     c: corrected data[7:0]

                     k: even byte cav_dav_lnk ok

                     l: odd byte cav_dav_lnk ok

                     m: even byte error bit set

                     n: odd byte error bit set

                     e: even byte raw data[7:0](strip number)

                     o: odd byte raw data[7:0](adc value)

  Trailer: “1111sm000000000000000000eeeeeeee”

                     s: smt data error bit set

                     m: seq_id mismatch

                     e: event number[7:0]

Bad data:

  Header: “11010000wwwwwwww00000iii00000000”

                    w: bad data word count[7:0] including header and trailer

                     i: smt id[2:0]

  data:  “000000000ccccgggssssssssssssssss”

                    c: chip[3:0] 

                    g: group[2:0] 

                    s: strip[15:0] 

  Trailer: “11110000000000000000000000000000”

   Bad data has a header and trailer for each smt channel. So if l3_rotate = ‘0’,

   there will be eight bad data blocks, each having its own header and trailer.

   Other types of l3 data have only one block independent of the l3_rotate bit.

Following the l3 data are total word count and checksum words as required by the buffer controller board.

Unless otherwise specified, all seq hdi used above are received from SMT data.

Main differene from previous release:

0x28014 has expanded from eight to sixteen bits. Bits(15:8) can hold crate abd slot

number. This byte is used in the l3 data header as a source byte.

Together with a new pci2 interface version, Z data can be output to a second LTB

which address should be written to offset 0x4 of bar0 if this feature is to be used.

