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Introduction .

Raw data format (Fillipo Costa)
* https://indico.cern.ch/event/791294

— SUPERPAGE
DMA PAGE 1/2M8
J— KB
F E E — — offset 8 KB
DMA PAGE
pos—— 8Ke
— offset 8 KB
DMA PAGE
GBT — GBT DMA = axs
. J — m— offset 8 KB
DMA PAGE
- PAYLOAD DATA: — K8
offset 8 KB
— offset 8 KB
FEE receives a trigger FEE generates one or CRU stores these
more packets for every information in the
trigger. memory of the FLP,

or it generates block of
data

memory buffers (SUPERPAGE) are created for each GBT links

data of one GBT link is stored in a dedicated SUPERPAGE (no mixing of data in the same buffer)
SUPERPAGE size usually 1 or 2 MB

SUPERPAGE consists of DMA pages of 8 KB

fixed offset of 8KB

1 MB SUPERPAGE can fit 128 DMA pages (1MB / 8KB)
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Heart Bit Frames in Continues Mode

* Raw data format (Fillipo Costa) - — HBHO start
* https://indico.cern.ch/event/791294 _
max Size
. 8 KB
Heart Beat (H B) 1F_IBF ard 'IFF ra.tes programmable HB frame
is‘sued ig con(;inuous & ) ypﬁg:\qapueers(.)rbit' 89.4 ps: ~10 kHz o — (1 or more data
tr'ggere moces - TF: 1 every ~20 ms: ~50 Hz blocks)
o all detectors - > 1TF = ~256 HBF
Continuous read-out
— HB#0 end
(Front-end &)
CRU . ———— USRS ,
‘ ‘ ‘ Time
Heart Beat Frames (HBF):
data stream delimited by two HBs
FLP Sub-Time Frame (STF) in FLP 0: .
grouping of (~256) consecutive HBFs from one FLP  FLp 1 * A HB frame consists several 8 KB data blocks
FLP n . . . .
* A new RDH is created inside HB frame in the
' Y / max size of 8 kB is reached
EPN Time Frame (TF): . .
grouping of all STFs from all FLPs for the same time period
from triggered or continuously read out detectors
4
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Heart Bit Frames in Triggered Mode

* Raw data format (Fillipo Costa)
* https://indico.cern.ch/event/791294

v . : HBF and TF rates programmable
Heart Beat (HB) PhYSICS tngger Typical values:

issued in continuous & can be sent to upgraded detectors - HB: 1 per orbit, 89.4 ys: ~10 kHz
triggered modes will be sent to - TF 1 every ~20 ms: ~50 Hz

to all detectors non-upgraded detectors - > 1TF =~256 HBF

Triggered read-out

(Front-end &)
CRU . . e o = = = —
. ' ' . . : Time
\

Heart Beat Frames (HBF):

data stream delimited by two HBs Trigger data fragments
FLP Sub-Time Frame (STF) in FLP 0:

grouping of (~256) consecutive HBFs from one FLP ELP 1
FLP n
\ \
EPN Time Frame (TF):
grouping of all STFs from all FLPs for the same time period

from triggered or continuously read out detectors
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| HB#O start
max size
8 KB HB frame
(1 or more
data blocks)
~ HB#0 end
» 8IVI;:\;(SIZE
TRG#O

A trigger can go over 8 KB data blocks

STATUS word can be a single GBT word
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Raw Data Header (RDH) v4

Raw data format (Fillipo Costa)
https://indico.cern.ch/event/791294

RESERVED PRIORITY BIT FEEID BLOCK LENGTH HEADER size HEADER VERSION

2487 8 BIT 16 BIT 16 BIT 8 BIT 8 BIT

[79-56) [55- 48] [47-32) [31-15) [15-8) [7-0]

RESERVED HB ORBIT TRG ORBIT
16 BIT 32 BIT 28T
[79-64] [63-31] [31-0)
RESERVED TRGTYPE | geserven HBBC | meserven TRG BC
16 BIT 32 8IT 4B 12 8T 4BT 12 BIT

[79 - 64) [63-32) (31-28 [27 - 16) 15-12) (11-0]
RESERVED PAGES COUNTER STOP BIT PAR DETECTOR FIELD

24 BIT 16 BIT 8 BIT 16 &IT 16 &IT

[79 -56) [55 - 40) [39-32) [31-16] [15-0]
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HB Frame Generation

* Raw data format (Fillipo Costa)
* https://indico.cern.ch/event/791294

[ wweon] | <388 HB#O START |
|

- \

- HB FRAME

soweos| | {mmm HB#0 END

oo | | W HB#1 START
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Procedure:

1.

4.

The detector opens the HB frame upon
receiving the HB trigger (HB #0, payload is
not mandatory).

The detector generates GBT packet of
MAX SIZE 8 KB

The detector closes the HB FRAME
generating the HB FRAME CLOSE PACKET
upon receiving a new HB trigger ...

... and a new HB FRAME is opened



PM Channel data format V.1 (40 bit, 72 GBT word)

0-11 Time with sign bit. (Relative to IP center time value).

12 - 24 Charge with sign bit (base line/range corrected )

25 ADC number (0/1)

26 Double event (two CFD pulses during one BC period)

27 Time information not valid

28 ADC in gate (CFD pulse time is inside ADC gate)

29 Time information too late (TDC outputs data too late to include in trigger)
30 Amplitude too high (CFD saturated, time may be incorrect)

31 Event time included in trigger calculations

32 Time information lost (TDC data did not arrive for any reason)

33 -35 Reserved (0)
36 - 39 Channel id (1-12)



TCM data format v.0

S

0 OrA trigger

1 OrC trigger

2 SemiCentral trigger

3 Central trigger

4 Vertex trigger

5—-7 Reserved (0)

8-14 Number of A-side active channel
15 Reserved (0)

16 - 22 Number of C-side active channel
23 Reserved (0)

24 - 41 Total charge for A-side

42 - 59 Total charge for C-side

60 - 68 Average time for A-side

69 Reserved (0)

70-78 Average time for C-side

79 Reserved (0)



FVO Configuration and Raw Data Size

7 GBT links (6 PMs and 1 TCM)

Readout packet mode

PM channel data format (40 bit, 2 GBT word)
« 2 PM channels/ GBT word

TCM data format (80 bits / GBT word)

Rough estimate of pp data size (only pp Pythia8 events)
 pp collision rate 1 MHz
* pp eventsize in GBT words
* Average: ~15 * 40 bits + 80 bits (85 B)
 Max: ~48 * 40 bits + 80 bits (250 B)
* pp data rate per second at 1 MHz:
* Average: ¥85 MB
* Max: ~¥250 MB
* pp data rate per HBF (89.4 ps) at 1 MHz:
* Average: ~/7.2 KB
e Max: ~21.2 KB
* We need realistic estimate of FVO event size distribution
including background simualtions.

10

#fired PMTs channels

hNPmts
Entries 10000
= Mean 14.73
= Std Dev 10.28
— Min. bias. Pythia8 pp @ 14 TeV
= Currently only 40 FVO channels
L l l l l L | l l l
0 5 10 15 20 25 30 35 40 45




Backup
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PM Channel data format V.1 (40 bit, 72 GBT word)

0-11 Time with sign bit. (Relative to IP center time value).

12 - 24 Charge with sign bit (base line/range corrected )

25 ADC number (0/1)

26 Double event (two CFD pulses during one BC period)

27 Time information not valid

28 ADC in gate (CFD pulse time is inside ADC gate)

29 Time information too late (TDC outputs data too late to include in trigger)
30 Amplitude too high (CFD saturated, time may be incorrect)

31 Event time included in trigger calculations

32 Time information lost (TDC data did not arrive for any reason)

33 -35 Reserved (0)
36 - 39 Channel id (1-12)



TCM data format v.0

S

0 OrA trigger

1 OrC trigger

2 SemiCentral trigger

3 Central trigger

4 Vertex trigger

5—-7 Reserved (0)

8-14 Number of A-side active channel
15 Reserved (0)

16 - 22 Number of C-side active channel
23 Reserved (0)

24 - 41 Total charge for A-side

42 - 59 Total charge for C-side

60 - 68 Average time for A-side

69 Reserved (0)

70-78 Average time for C-side

79 Reserved (0)



TCM extended data format v.0 (additional words)
Cwords  Lmws  vawe

1 0-31 AO PM trigger data
32-63 A1 PM trigger data
63-79 A2 PM trigger data 0 — 15 bits
2 0-15 A2 PM trigger data 16 — 31 bits
16 - 47 A3 PM trigger data
48 - 79 A4 PM trigger data
3 0-31 A5 PM trigger data
32 -63 A6 PM trigger data
63-79 A7 PM trigger data 0 — 15 bits
4 0-15 A7 PM trigger data 16 — 31 bits
16 - 47 A8 PM trigger data
48 - 79 A9 PM trigger data
5 0-31 CO0 PM trigger data
32 -63 C1 PM trigger data
63-79 C2 PM trigger data 0 — 15 bits
6 0-15 C2 PM trigger data 16 — 31 bits
16 - 47 C3 PM trigger data
48 - 79 C4 PM trigger data
7 0-31 C5 PM trigger data
32-63 C6 PM trigger data
63-79 C7 PM trigger data 0 — 15 bits
8 0-15 C7 PM trigger data 16 — 31 bits
16 - 47 C8 PM trigger data

48 - 70 CO PM tricaer data



HDMI data format v.1( A/C side PM trigger data)

S

0-3 Number of active channels (4 bits)
4 -17 Time data (14 bits)
18 - 31 Charge data (14 bits)



