Dataflow in subdetectors

This document describes the dataflow between controllable electronics components of the subdetectors. This dataflow should be used as a basis for the schema of the configuration database.

Should we also describe: length, type and amount of cables?

Crate layout and connections between boards?

Calorimeters










The cabling, positions and connections between boards and crates is described in note LHCb 2003-121.

Configuration of the FE board

The Calorimeter FE board is described in LHCb 2003-036.

Controllable items are:

· Low frequency noise suppressor method (subtraction of smallest of 2 previous measurements (default, “oldsubmod”) or estimate the pedestal as the lowest of previous plus a constant (to be set, “thresh”), and the previous)

· Allow no subtraction at all for testing (“sub zero”)

· Use a normal clock (default) or an inverted clock (channel per channel), “clkinvsel”

· Set the gain parameter for a channel to zero to allow it to be ignored by the trigger (for problematic channels)

· Choice of ADC or test pattern

· Choice of type of test:

· Load the test patterns via I2C in the 3 “free” memory blocks of the AX250 to simulate the output of 4 ADC’s

· Test charge at input of amplifiers

Need to understand the role of the CROC card.

Muon system


Cabling and crates

FE boards on detector

Intermediate, Service and ODE boards beside detector (18 crates)

Pile-Up system
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L1 and HLT
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RICH1 & RICH2


Cabling and crates

L0 electronics on detector

L1 boards in 4 crates

Total 4 racks, one crate per rack
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FE chips
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Repeater board (5 per hybrid)





Digitizer board (input from 4 repeater boards)





Sensors (100)





7 SPECS slave boards to 100 repeater boards





Power supply





SPECS master (1)
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L1-trigger farm
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L0 trigger





TTC
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FE boards (MEP via Gbit Ethernet plugin cards), 126 L1, 323 HLT





Multiplexing switch (L1: 64, 2 links in, 1 out)





Readout switch





Subfarm controller (94)





Distributing switch





CPU (21 per farm)





L1 decision sorter





TFC





ECS
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L0 data





Multiplexing switch (HLT:  29, 11 links in, 1 out)





L0 DU board





L0 input from subdetectors (20 words)





Readout supervisor (1 word)
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Hybrids (4)


256 links each





1024 signals





Repeater board





Multiplexer boards (4)





Vertex finder boards (4)





Output board (1)
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L0DU





Physical channels (120k)





1248 optical links





ODE boards (148) 192 channels in, 12 links out








25920 LVDS links





Processing boards (60), 4 processing units each, 24 channels in, plus channels from neighbors





L1 





ECS





FE boards (7632), 2 ASD’s, 8 channels per ASD, 16 in 8 out





Intermediate boards (152) (to generate logical channels)





Muon selection boards (12)





Controller boards (4)





L0DU





ECS


2 PCs, 4 CAN bus branches/PC, 21 ELMB CAN nodes/branch, 1 node per SB





Service boards  (144) low voltage to FE boards, synchronization signal





ECS


4 PCs, 6 CAN bus branches/PC, 24 ELMB CAN nodes/branch, 4 nodes per SB


write registers in DIALOG chip


power supply to FE boards





 SPD (5984 cells)





PS (5984 cells)





Ecal (5984 cells)





Hcal (1468 cells)





4 crates (64 FE cards), 8x4 cells/card





14 crates (224 FE cards), 8x4 cells/card





28 validation cards (connected to 8 ECAL, 4 HCAL cards)





 8 crates (128 FE cards), 8x8 cells/card





16 SPD sum cards





Selection crate (1 board for SPD, 3 for ECAL, 3 for HCAL)


28 inputs





L0DU





Tell1





SPD Very FE boards





PS Very FE boards





CROC





Pairs of HPD pixel chips (84 resp 131), 1024 channels per chip





Level-0 adapter board (84 resp 136, 5 single connections)





ECS (pixel chip configurations – shaping current, bias currents, discriminator values, masking, output multiplex grouping, pixel grouping, running mode, calibration values, via JTAG)





Level-1 readout boards (Tell1 ?, 21 resp 33)





ECS





RU supervisor (L0, L1 monitor, TTC driver)





DAQ





Service box











3 Beetle chips per hybrid (1 for each ladder)








Tell 1 board, 8 readout sectors in





DAQ





VCSEL transmitter








TFC





ECS slave (SPECS)





ECS master


I2C to GOL chips, Beetle FE chips, temperature monitors in FE box





GOL chip





4 FADC channels for 28 ladders





TFC





ECS








