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Simplified work flow: production and integration (numbers w/o spares)
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iy SciFi in numbers

* SciFi =128 fibre modules = 256 Front-ends (FE)

« 1FE=16SiPM arrays = 16 data links + 2x2 (bidirectional) ECS/TFC links

* 1FE=100W power

e 1full Cframe=5+5 or 6 + 6 modules (vertical + stereo) =20 or 24 FE = 3 kW
e 1 full C-frame =320 or 384 SiPM arrays / data links, 80 or 96 ECS/TFC links

2 master
boards

PCle40

\ (up to 48 data links + bi-d. ECS/TFC link)

16 data links
2 ECS/TFC links

SciFi
base
unit
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S Need 1:

Reception of Cold Boxes at point 8

 Cold boxes (loaded with 16 SiPMs) will be (re-)mounted on fibre modules (2 CB per
module)

e Tests shall verify: functional SiPMs, good optical alignment, light tightness, gas
tightness.

e Use of a fully analog SPIROC readout system. Detection of light from light injection
system.

e “Standard” central support needed (mechanical infrastructure, cabling, power
supplies, desktop+internet+disks, etc.)
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Assumptions

Need 2: C-Frame Tests

C-fames will be fully tested before installation:
e SiPMs cooling to -40° C (Novec system)
SiPM biased (“HV”)

Water cooling of electronics

Test of full front-end electronics

Thermally (Novec), the 12 Cold Boxes at the top (or bottom) form
one circuit. = test all together.

Minimum configuration: 2 upper/lower half layers
Preferred configuration: full C-frame
6 modules (25000 channels) (12 modules, 50000 chan)
e 12 (24) FE w/ 192 (384) data links

and 48 (96) control links
* LV power supplies: 1.8 kW (3.6 kW)
 Water cooling: 1.5 kW (3.0 kW)
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Water cooling

C-Frame Tests: Infrastructure

Water cooling:

/ 1.5 (3.0) kW

SiPM arrays
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cooling at 20° C

Bias Voltage:

(192) channels

CAEN System, 96

Low Voltage:

6 (12) Maraton PS
channels

(use of a splitter box
—>1 channel / 2 FEs)

Novec cooling
system: 1 (2) kW
T =-50°C at
chiller
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C-Frame Tests: DAQ System

Minimum (preferred)
configuration:

, , Portable DAQ System
Optical data links:

16 (32) MPO
connections

g 1 SOL40
Control links (bidirect.): | | 4 (8) TELL40

2 (4) MPO connections IIIIIII
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Portable Mini-DAQ, System

Portable DAQ System

1 SOL40
4 (8) TELL40

C. Joram |@
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Necessary Software:
1 S0L40, * Fast and slow-control

4 (8) TELL40 * Event building
* Event handling and event storage

In addition we need the support by the DAQ team to
operate this large system (~1/12% of final system)!
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Need 3:
1 FE Tester (2048 PACIFIC channels)
to test, debug and repair

* FE tester developed by SciFi group

e Perform diagnosis and re-test after repair

e Assumes a miniDAQ-based readout and control
* Tgpy = ambient. FEE cooled by water at 15°C.

Readout / control by MiniDAQ1/2
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LHCb SciFi: Estimates of infrastructure needs for detector testing during integration

Summary

SPIROC based RO system for 1 ROB (16 SiPM) for reception

control
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Screen shot from module testing in Heidelberg (SPIROC readout) [d;

strosmic90 - + X

stop run | | currentrun | allruns | _1469632259_2016_07_27_17_10_59 | _1469634078_2016_07_27_17_41_18 | _1469635897_2016_07_27_18_11_37 | _1469637716_2016_07_27_18 4156 | _1469639535_2016_07_27_19_12_15 | _1469641355_2 < |P[
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signal / ADC counts

[tvpe madule name ner

16-97-28 67:31:23

25.74°C 25.98°C 60.52V 11.01pA
25.71°C 25.93°C 61.44V 10.41pA
26.16°C 26.38°C 61.21V 13.43pA
26.43°C 26.77°C 60.48V 9.56pA
26.36°C 26.68°C 60.91V 9.80pA
26.89°C 26.82°C 61.66V 18.16pA
26.24°C 26.34°C 61.85V 11.37pA
25.93°C 26.84°C 61.73V 7.74pA
25.63°C 25.87°C 60.66V 18.65pA
26.81°C 26.36°C 60.54V 11.86pA
26.13°C 26.49°C 61.63V 8.4TpA
26.36°C 26.78°C 60.72V 9.80pA
26.47°C 26.75°C 60.86V 11.81pA
26.48°C 26.53°C 61.15V 18.65pA
25.86°C 25.98°C 60.99V 11.74pA
26.13°C 26.34°C 60.91V 12.34pA
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