Data transmitted

e Now from FEPGA to SEQPGA to CROC
o 12bitsof ADC +8 bitstrigger+1 bit antiparity

o« 36serialized data:
« 2zerowordst 1Header word BXID EvtID
1 control word (derandomiser empty, clock parity, calibration databit ...)
o 32words 21 bits(ADC data + trigger + antiparity)

e New Card from FEPGA to GBT
e 12 bitsADC X32

o Suggest to keep only theresult of TrigPGA
« 8bitsMax value
 5bitsaddressof Max value
e 8bitssum of 32 channels x8bits
e 8bitsBXID

 Resault 32X12 +29 = 413 + some antiparity bits?
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Cost vs number of optical fiber link

o« 200 eurosper fiber link

e A Tdl 40 evaluation is 20K eur os for about 100-120 fibers from
J-P Cachemiche

http://indico.cer n.ch/getFile.py/access?contribl d=6& resl d=0& materiall d=
dides& confl d=48992

Electronic upgrade meeting February 2nd 2009
Optimistic?

e Total cost about 400 euros /fiber

 If enough fibers and enough data in one T€ll40, could one do 2D
zero suppressin Tell 40: 2 crates => about 28 cards =>84-112
fibers???
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Packingin Telll

 August 21 2005 presentation by Bolek
e CALO readout note EDM S 527942 May 9th 2006
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Page 18 The Readout of the LHCb Calorimeters : EDMS 527942

Control word (9b) Crate (5b) | Card (4b) | Length ADC (7b) | Length trigger (7h)
Trigger bit pattern (32b)
Zero padding Trigger (8b) Trigger (8b) Trigger (8b)
ADC bit pattern (32b)
ADC low ADC long (12b) ADC long (12b) ADC (4b)
Zero padding at the end ADC long (12b) ADC high (8b)

Figure 14 : ECAL and HCAL data format
The minimal length in byte is then 4 (header) + 0 (trigger) + 4 (ADC pattern) + 16 (32*4 bits ADC)

= 24 bytes. The maximal length 1s 4 + 36 (tngger) + 52 (ADC) = 92 bytes. The ADC length field
varies from 20 to 52, the trigger length field from 0 to 36.
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Present Decision 4-12 bitsin Tdlll

 Part of packingisfor trigger data dropped in the upgrade.
« Beforepacking average ADC valueis 256.5

« |fthe ADC valueisbetween 248 and 263 =>subtract 248 and get
4bit value

e Otherwisegiveoriginal 12bits
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Scheme without compression

e 384 +29 bits minimum =413 need morethan 5X80 need 6 fibers
=>480bits

e Useextraspacefor Card and crate address + antiparity? =10
bits

o  Still spaceleft => optimize correspondence 4FPGA => 6Fibers
each FPGA => 6 Fiberslike 2bits/12bitADC in each fiber => a
bit ugly!!!

e UseBXIDin each Fiber? Usecrate and Fiber addressin each
Fiber? Antiparity in each Fiber?
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| )With Compression

e Minimum data per card = 181 bits+BXID at |least 3 Fibers

32 bitsfor 4-12 bits pattern
21 bitstrigger information + BXID
32 x 4 bitsminimum of ADC

« Maximum average data/card in 3 Fibers= 240 bits

LHCh
Calorimeters

181 bits (minimum above)

6 out of 32 ,long ADC data =>6X8 =48 (How ?6 isnot divided by
AFPGA)

11 bitsleft 3 antiparity + 8 bits BXI1D? Cardé& Crate addr ess?
Or 4/32long ADC data 4X8 bits =32
27 bitsfor address BX1D antiparity

April 9th 2009 7 Jacques Lefrancois
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Choice of schemein fibers(l)

« "general LHCb scheme" (as!| understand it)
« StoreN event datain derandomiser buffer (for each fiber?)

e For each event => in each fiber send header with: BXID +length of
data+data quality.

 Then send data of variable length (addresst+data in zero suppress VELO)
o if data buffer becomesfull =>warn by data quality

« Every LHC cycle (3564 X 25 ns) at the end of empty BX check that data
buffer isempty or zeroit.

« Exploit possibility to centrally block data input to data buffer? (channel-
B?)

 Implementation in calo

e gplit 21 bits(+xx) trigger-infoin the4 FPGA add to header

e OneFPGA sendsdatato onefiber => need 4Fibers/card => more
confortable. But more expensive by 100K eur o!

LHCh
Coloriveters  April 9th 2009 8 Joques Lefrancois  dallCD



Choice of schemein fibers(11)

In previous schemethe 4 fibersdata are" independent” and can
be desynchronized by an arbitrary amount (resynchronization
every 3564 BX)

Another possibility would be to complete a certain buffer length
(25675127) with zer os so that events are synchronized periodically

Another event architecture, in asimilar spirit could beto havea
synchro part of event only 8bitsfor large ADC are non-Synchro:
In each FPGA (IF 4FPGA=>3 Fibers one FPGA=>60 bits)

e 8bits=1/4of trigger

e 8bitsmap short long ADC

 XbitsBXID (4?)

o 8X4=32 bits minimum of ADC

e 8bitsonelong ADC (desynchro but resynchro every 256-512 BX)

o if 4fibers20 more bitsavailable =>16bitstwo long ADC 4 bit address?
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Conclusion:choice

e Onechoiceis3fibersvs4fibers

o 3fibersmay beimpossibleat 10**33 or 2X10**33

 Need aMonte Carlotest (test also a switch short long with 5bits-12bits)
« Evenifthechoiceis4 fiberson needsto choose between " semi

permanent” pattern with only 4X8 or 4X16 bits per event
desynchronized the system must resynchro every 256 or 512

« orthe"VELO-like" pattern with serialized data. Herealso it is
possibleto fill with O and resynchronize every 256 or 512 events

o« S0 3choices. 3-4fibers, resynchro or not, " semi-per manent" or
VELO-like" but not all 8 combinations are possible (only 47?)

« Someimplementation (fixed format) seem easier than other in
FPGA! =>example at blackboard!!!
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