Universitit Data Processing Firmware of the Upstream

Zurich Tracker for LHCb Run 3
Very quick context...
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Header (12-bit)
Packet name BXID Parity Flag Length Data Comment FEls) data
4 bits 1 bit 1 bit 6 bit n-12 bits
Idle 0000 1 1 ’b11 0000 no enough data
BxVeto | bxid_ent{3:0] * 1 "b01.0001 BxVeto in TFCemd
HeaderOnly | bzid r’m‘[,'f:{)j W 1 ’b01 0010 HeaderOnly in TFCemd
BusvEvent | bxid r:m‘/.?:()j * 1 'bO1 0011 nHits> 63
BufferFull | bzid_ent{3:0] * 1 ’b01.0100 no space in memory
BufferFullN | bzid_cnt[3:0] * 1 ’b01.0101 no space in memory Y
NZS | bxid_ent{3:0] * 1 "b00.0110 Values NZS in TFCemd
Normal | bzid_ent[3:0] * 0 nHits Hits Normal event 2
Sync | bzid_ent{11:0] | sync_pattern | Synch in TFCemd
GBT frame byte | 13 (12|11|10({ 9 |8 |7 |6 | 5|43 |2]|1]|0
4 x 3-eports 24-bit 24-bit 24-bit 24-bit ' aci0
Alignment
2 x 3-eports 24-bit 24-bit
2 x 4-eports
N
2 x 5-eports Computer
CCPC Network
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Every card up to 48 ASICs !
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Zurich™

Architecture overview

Input Block (x6) Lane Builder Block (x6)

Universitit Data Processing Firmware of the Upstream
Tracker for LHCb Run 3
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Simple, adapts to all cases,

scalable, easy to

implement, small ALM footprint, performant...

A lot of effort to simulate, verify, debug, ClI,

1. Generated Data for
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Lessons learned:  .=: -

"""Event Header Format
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Example of a normal event: FTYPE 0x42 E e of I hi
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Example of special event: FTYPE 0x43 (irregularity in at least one ASIC) Statis expected < 1% of the times Special case of NZS packets
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Flag Header Format: only present if one or more ASICs have special cases to report but they are not unanimous: FTYPE=0x43
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Example of short special event: FTYPE 0x44 (all ASICs sending the same kind of special packet, except NZS)
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Output data format: simple, 8b aligned,
easy to implement, include all cases,
have reasonable BW efficiency
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Soloct Recipe:

UT digitization Emulated GBT Empirical or Real data Create / modify C o nt r o I S o ftW a r e R T o e [ =
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