TMB Readout Format Update

Version 1.00

July 12, 2007
This note describes an updated TMB raw-hits header and data format.  The intention is to resolve deficiencies in the existing format to ensure that the TMB first-word marker can be detected unambiguously in the DDU data stream without having to introduce new DDU codes.

The current data format uses two “special-word” bits to identify TMB structural markers and DDU check-words.  Bit-15 is designated “DDU-special” and is used only for the last 4 words in the data stream.

Bit-14 was originally designated “TMB-special”, and was intended to mark the first word, as well as various substructures in the data stream.  But, several header words and raw hits data fields encroach on bit 14, so it is possible that some trigger events could generate data words that mimic some of the

TMB-special words.

This new format restructures the header and raw-hits words to exclude event-data from the bit 14 field.

The first 4 header words have also been changed to allow the expected word count to be calculated without having to parse farther down in the header data.  Since all TMB readout modes include at least

the first 4 header words, it is always possible to calculate the correct word count.

The header has been updated to contain all information about the matching ALCT that was previously unavailable.  Also, there is a new readout mode that can insert a copy of all TMBs internal VME registers into the data stream.

Current status:  Short header mode (words 0-11) completely defined.



 Still adding header data for words 12-25.

Header Data Fields:

Header words 0-3 contain sufficient information to determine the expected word-count for the event and describe the type of data included in the readout.

Frame 0: 
This is a TMB-special word as indicated by bit[14]=1.  The 6B0C marker is unique and can not be mimicked by other header frames or data frames. It is intended to unambiguously mark the beginning of a TMB readout record.

Frame 1:
Tbins per CFEB[4:0]

The integer number of time-bins per CFEB.

CFEBs in readout [6:0]
Bit map indicating which of the 5 CEBs are read out.

VME in Readout

Indicates a VME register-dump is included.

Scope in Readout

Indicates a Scope waveform dump is included.

Notes: The CFEBs in readout field spans 7 bits instead of 5 to match ALCTs 7 FEB field.


The number of addresses in a VME readout depends on the firmware revcode.


The number of channels in a scope readout depends on the firmware revcode.

Frame 2:
CSC ID [4:0]

5-bit CSC identification number, set via VME.

Board ID[4:0]

5-bit TMB board identification number, set via VME, usually=slot.

fifo_mode[2:0]
DMB FIFO readout mode.  See table below.

Stagger

1=This is staggered-layer CSC

FIFO Modes:

mode
Raw Hits
Header






   
0
No

Full 
(If buffer was available at pre-trigger)

   
1
All 5 CFEBs 
Full
(If buffer was available at pre-trigger)

   
2
Local

Full 
(If buffer was available at pre-trigger)

  
3
No

Short


4
No

No

Frame 3:
BXN Counter at L1A[11:0]
BXN count that was latched at L1A.

rec_type[1:0]


Event record type.  See table below.

Record Type Codes:


r-type
Raw Hits
Header


0
No

Full


1
Full

Full


2
Local

Full


3
No

Short
(No buffer was available at pre-trigger)

Frame 4:
L1A Rx Counter [11:0]
Number of L1As received

L1A_type[1:0]


L1A type code.  See table below.

L1A Type Codes:


l1a-type









0
Normal CLCT trigger with buffer data and L1A window match


1
ALCT-only trigger, no data buffers 




(not usually read out)


2
L1A-only, no matching TMB trigger, no buffer data


(not usually read out)


3
TMB triggered, no L1A-window match, event has buffer data

(not usually read out)

Frame 5:
Readout Counter [11:0]
Number of events read out to DMB (always equals L1As received)

RPCs In Readout[1:0]

Bit map indicating which of the 2 RPCs are read out

Frame 6:
Board Status [13:0]

TMB on-board self-check status. See table below:


bd_status[ 0]
= bd_status_ok

Board all-OK: voltages OK, temperature OK, prom-load OK


bd_status[ 1]
= vstat_5p0v

Voltage Comparator +5.0V, 1=OK


bd_status[ 2]
= vstat_3p3v

Voltage Comparator +3.3V, 1=OK


bd_status[ 3]
= vstat_1p8v

Voltage Comparator +1.8V, 1=OK


bd_status[ 4]
= vstat_1p5v

Voltage Comparator +1.5V, 1=OK


bd_status[ 5]
= _t_crit


Temperature ADC Tcritical


bd_status[ 6]
= vsm_ok

VME
Machine ran without errors


bd_status[ 7]
= vsm_aborted

VME
State machine aborted reading PROM


bd_status[ 8]
= vsm_cksum_ok

VME
Check-sum  matches PROM contents


bd_status[ 9]
= vsm_wdcnt_ok

VME
Word count matches PROM contents


bd_status[10]
= jsm_ok

JTAG state machine completed without errors


bd_status[11]
= jsm_aborted

JTAG
State machine aborted reading PROM


bd_status[12]
= jsm_cksum_ok

JTAG
Check-sum  matches PROM contents


bd_status[13]
= jsm_wdcnt_ok;

JTAG
Word count matches PROM contents

Frame 7:
Firmware revcode[13:0]
Firmware version date code. See table below:



revcode[04:00]
= day 0-31



revcode[08:05]
= month 1-12



revcode[11:09]
= years after 2000



revcode[13:12]
= fpga type, 3=xcv3000, 0=xc2v4000

DMB FIFO Data Format:

Short-Header Mode

FIFO Control
DDU
TMB Data [14:0]

Frame

#
/write

fifo
first

word
last

word
d15

DDU

special
d14

TMB

special
d13
d12
d11
d10
d9
d8
d7
d6
d5
d4
d3
d2
d1
d0

No

Write
1
0
0

















0
0
1
0
0
1
1
0
B0C16 

1
0
0
0
0 
0
Scope in

Readout
VME in

Readout
CFEBs in readout [6:0]
Tbins per CFEB[4:0]

2
0
0
0
0
0
Stagger
fifo_mode[2:0]
Board ID[4:0]
CSC ID [4:0]

3
0
0
0
0
0
rec_type[1:0]
                                             BXN Counter at L1A arrival [11:0]

4
0
0
0
0
0
l1a_type[1:0]
                          L1A Rx Counter [11:0]

5
0
0
0
0
0
RPCs in 

Readout[1:0]
                         Readout Counter[11:0]

6
0
0
0
0
0
                                          Board Status[13:0]

7
0
0
0
0
0
                                                   Firmware Revcode[13:0]

8
0
0
0
1
DDU Code 1012
1

TMB
CRC22[10:0]

9
0
0
0
1
DDU Code 1012
1

TMB
  CRC22[21:11]

10
0
0
0
1
DDU Code 1012
1

TMB
EEF16 [10:0]

11
0
0
1
1
DDU Code 1012
1

TMB
Word Count [10:0]

No

Write
1
0
0

















Frame

#
/write

fifo
first

word
last

word
d15
d14
d13
d12
d11
d10
d9
d8
d7
d6
d5
d4
d3
d2
d1
d0

DMB FIFO Data Format:

Full Readout Mode

FIFO Control
DDU
TMB Data [14:0]

Frame

#
/write

fifo
first

word
last

word
d15

DDU

special
d14

TMB

special
d13
d12
d11
d10
d9
d8
d7
d6
d5
d4
d3
d2
d1
d0

No

Write
1
0
0

















0
0
1
0
0
1
1
0
B0C16 Begin Cathode Header

1
0
0
0
0 
0
Scope in

Readout
VME in

Readout
CFEBs in readout [6:0]
Tbins per CFEB[4:0]

2
0
0
0
0
0
Stagger
fifo_mode[2:0]
Board ID[4:0]
CSC ID [4:0]

3
0
0
0
0
0
rec_type[1:0]
                                             BXN Counter at L1A arrival [11:0]

4
0
0
0
0
0
l1a_type[1:0]
                          L1A Rx Counter [11:0]

5
0
0
0
0
0
RPCs in 

Readout[1:0]
                         Readout Counter[11:0]

6
0
0
0
0
0
                                          Board Status[13:0]

7
0
0
0
0
0
                                                   Firmware Revcode[13:0]

8
0
0
0
0
0















9
0
0
0
0
0















10
0
0
0
0
0















11
0
0
0
0
0















12
0
0
0
0
0















13
0
0
0
0
0















14
0
0
0
0
0















15
0
0
0
0
0















16
0
0
0
0
0















17
0
0
0
0
0















18
0
0
0
0
0















19
0
0
0
0
0















20
0
0
0
0
0















21
0
0
0
0
0















22
0
0
0
0
0















23
0
0
0
0
0















24
0
0
0
0
0















25
0
0
0
0
0















26
0
0
0
0
1
1
0
E0B16 End Header Block

27
0
0
0
0
1
1
0
  BC016 Start CFEB0 Raw Hhits

28
0
0
0
0
0
tbin[5:0]=0
Ly0[7:0] tbin=0

29
0
0
0
0
0
tbin[5:0]=0
Ly1[7:0] tbin=0

30
0
0
0
0
0
tbin[5:0]=0
Ly2[7:0] tbin=0

31
0
0
0
0
0
tbin[5:0]=0
Ly3[7:0] tbin=0

32
0
0
0
0
0
tbin[5:0]=0
Ly4[7:0] tbin=0

33
0
0
0
0
0
tbin[5:0]=0
Ly5[7:0] tbin=0

34
0
0
0
0
0
tbin[5:0]=1
Ly0[7:0] tbin=1

35
0
0
0
0
0
tbin[5:0]=1
Ly1[7:0] tbin=1

36
0
0
0
0
0
tbin[5:0]=1
Ly2[7:0] tbin=1

37
0
0
0
0
0
tbin[5:0]=1
Ly3[7:0] tbin=1

38
0
0
0
0
0
tbin[5:0]=1
Ly4[7:0] tbin=1

39
0
0
0
0
0
tbin[5:0]=1
Ly5[7:0] tbin=1

40
0
0
0
0
1
1
0
  BC116 Start CFEB1 Raw Hhits

41
0
0
0
0
1
1
0
  BC216 Start CFEB2 Raw Hhits

42
0
0
0
0
1
1
0
  BC316 Start CFEB3 Raw Hhits

43
0
0
0
0
1
1
0
  BC416 Start CFEB4 Raw Hhits

44
0
0
0
0
1
1
0
  BB016 Start RPC0 Raw Hhits

45
0
0
0
0
0
tbin[5:0]=0
                Pads[7:0] rpc0 tbin 0

46
0
0
0
0
0



rpc0 bxn[2:0]
Pads[15:8]

47
0
0
0
0
0
tbin[5:0]=1
                Pads[7:0] rpc0 tbin 1

48
0
0
0
0
0



rpc0 bxn[2:0]
Pads[15:8]

49
0
0
0
0
1
1
0
  BB116 Start RPC1 Raw Hhits

opt
0
0
0
0
1
0E0216[13:0] (Optional to make word count multiple of 2)

opt
0
0
0
0
1
2AAA16[13:0] (Optional to make word count multiple of 4)

opt
0
0
0
0
1
155516[13:0]    (Optional to make word count multiple of 4)

8
0
0
0
1
DDU Code 1012
1

TMB
CRC22[10:0]

9
0
0
0
1
DDU Code 1012
1

TMB
  CRC22[21:11]

10
0
0
0
1
DDU Code 1012
1

TMB
EEF16 [10:0]

11
0
0
1
1
DDU Code 1012
1

TMB
Word Count [10:0]

No

Write
1
0
0

















Frame

#
/write

fifo
first

word
last

word
d15

DDU

special
d14

TMB

special
d13
d12
d11
d10
d9
d8
d7
d6
d5
d4
d3
d2
d1
d0
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