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Introduction

Experimental Tool — Particle Flow at Colliders
LHC

ILC
e+e-2>H+7Z; H2>bb; Z -> un p2>H+X H 2> bb

Messy, H1gh rates (40 Mhz)
Continuous readout

Data reduction/trigger challenge
Reconstruct constrained patterns

Clean, low repetition rates
Pulsed electronics

No trigger / data reduction
Reconstruct full particle patterns

Particle Flow Technique require highly granular calorimeters
P210 Groups do pioneer this technology
4
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Introduction

High Granularity Hybrid Time-Energy Calorimetry©
HIGHTEC

CALi(eo

Calorimeter for IL.

Magnetic fleid
“ofr

: ]
CMS-HGCAL =
EE+FH Highly granular

312 Cassettes,
44k Si Wafers

LC Calorimeter:

_ _ galalsea“ 100k FE ASICS,
Full size calorimeter rsay 6M Channels
Barrel and Endcaps Saclay N
108 cells
130 t

ATLAS-HGTD:

Pseudorapidty
Coverage
24<In<4
Up to 4 layers

1.3x1,3mm? cell size M‘
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Microelectronics

ﬁﬂk?

EEEHTER o A () SiW LC ECAL

Detector
Interface +
adapter board

equipped with 4
Si-wafers

Shle\dlng

256 P-I-N diodes

‘ b PCB (FeV)
_ 3 ;gz?izh:nsn\gz Adapmmg;d | 0.25 cm? each 2017 Statl:lS of the
The SWECALinthe ILD Detector e e W | Joodeanr technological prototype
modules.

U Cradle " Ulayout of a short slab
(Carbon Fi +W)

The objectives pursued by the SiW LC ECAL at the HIGHTEC project are

@ The construction and test of a long slab
® The compactification of the system

@ Test and characterization of silicon sensors
@ Beam test activities as a tool for feedback for the R&D and short term objective itself

e 3 tests during last two years: DESY@2017, DESY@2018 and CERN@2018
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TS TER DESY@2017 (TB24)

Setup : 7 FEV11 each equipped with 4 325um Si wafers and 16 Skiroc2, first beam test with ASICS fully operated in power pulsing
Commissioning used for DESY 2017 & 2018 and optimized for CERN@2018

Masked channels = 7-8%: (very conservative approach) @ SiIWECAL electromagnetic showers

@ SIECAL w/o W and 3GeV e+
B sl 1 A e T
" ———— T ————— ] ) E T T 3 H F 1 W 03[ W-configuration2 CALICE work i
i T M e i e[ =i i i
* & E " | 400 = V o5~ —— ¢ 3GeVbeam i
S 99 5; e L et = —6— e*4GeVbeam
5 s YO0 B - et
107 [ = = L -
5 E 3 . E
-% 99 - 300(- | 0‘2; E
g E Layer 1 4 + F E
= 98.5 Layer2 = E 0.15— 5|
= E Layer3 | 200_ )
o8- e F o] = 4
10°— E Layer6 L | ]
975} Layer 7 E 100— _—
E 1 P i 0.051— 4
97 = el B i TS SR F... | | | | | o
T S O T TR SRR SO DR g = 0 200 300 400 500 600 700 800 900 1000 b b L
o ; N S TV R R PR | EVMP= 3 ) o] . . i i : y i
Energy (MIP] ASIC LS i-fayers j2calls layer position
. ] o, [ i ; TP
e MIP: We fit the 98% of available e Hit detection efficiency

channels - MPV = 62.2 ADC, of ~100% @ Conferences: CHEF2017, IEEE2017,
(dispersion of 5.1 %) ) LCWS2017 & 18

@ Paper: arXiv:1810.05133 to be submitted
(shorter version) to Nucl.Instrum.Meth. A7

Slab with the frame ged

First beam test results for MIPs and showers
with fully assembled detector elements (7 of
10000 needed for ILD) with power pulsing.

— : Good performance in 1T field.
e Successful operation in 1T field without any loss of performance M‘
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DESY©@2018 (TB21&24) Short slabs

@ Same configuration than in 2017 for all FEV11.

@ New all plastic structure to avoid grounding loops
Example of FEV13-JP hit map

@ 6FeV1l + 1 FEV13-)p
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@ New FEV13-JP + SMBV5 (LLR+Kyushu collab.)

e Aim of noise level improvement by separating PCB
analogue and digital power layers + specific re-design of

pad-channel routing
@ Integration in the DAQ worked out-of-the-box.

nit_map

Entries 1024
Meanx  -29.51
Mean y 9.124
Std Dev x 48.03

Yimm

Std Devy 4252

(still some systematically noisy
channels)
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FEEEHT ELE DESY@2018 S/N in the trigger line

@ For autotrigger data taking, a S/N is to be defined by the study of the trigger line (fast shaper in Skiroc) —»
threshold scans with different signals

e The threshold scan curve is interpreted as the integral of the gaussian distribution of the noise.

Trigger thresholds used in DESY@2017&2018

= L I | L T 1 I T T T T T T T 1 T 260_‘ | | T | T ‘ L | T | T ]
6 [ % ; ] - = —os £
L ' | a C e Layer1 =
1 N g - o 295 u Layer2 °
L \) N, 5 F A Layer3 —0.75 2
A = = v Layer4 2
F W o 250~ © - 0 Layer5 =
08— — '-E C 0 Layer 6 —o07 F
r \/2 ] 245 Layer 7 4
- . These curves =
06 . - =l
i MIP are used 2401
- i for trigger calibration E i ¢ Jos
04 - 235:— & " Ao :
[ 2305—- Id e mwaeannennwnn B 80550 230DAC
0.2 _ g
L 2251 —105 =~ 50
e RS il and S/N ol Tt b oo Lol oot ol e J0ISEANCE
hreshold IDAG calculation 0 2 4 6 8 10 12 14 16 of the MIP
reshold [DAC] ASIC number
Slab 17, 18, 19, 20 T

(FEV11)

S/N = 11.6 = 0.7 (ILD baseline requirements: S/N=10)
Trigger threshold at ~0.5 MIP First S/N (trigger)

measurements in beam test. t
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FEEEHTEE DESY@2018 - Electrical prototype of Long Slab

@ Daisy chain of 8 ASU (extendable to 12)

e Corresponding to typical barrel length

e Based on FEV12 ASU & SMBv4 (adiabatic
modification of FEV11, in stock)

e Adaptation of impedance of any lines
(simulations)

e DAQ resizing to cope with chips multiplicity
@ No ILC geometrical constraint

® 1 Baby-wafer 4x4 px (2x2cm) on each ASU

@ HV filtered by RC circuits to reduce noise

effort driven by L/I/L

energy__rnap__cwwener__di[_1_ 1 _1

DIF “ L @ Mechanical structure with mono-directionnal wheels
i > i o ~ for precise positionning
TE F Ao : " I . 1 @ Calibrated wheel for angular scans
— \ - 1. @ Compact DAQ on a wheel table
§ ‘ @ 3224mm long
o Noise, cosmics & beam *
% TeadoMtEerors T - @ =,
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FEEEHTEL DESY@2018 - Electrical prototype of Long Slab

mip MPV *cos(8) vs ASU# £ 3
ssal B Odegree 1 @ All ASUs responding and calibrated.
i M 45degree g _
: B o) doge | @ Lower MIP values than expected observed at the end of the
C 1a slab
145— ]
r P e 2%/ASU drop for the second half of the slab.
B . e Similardrop in the width of the pedestal.
0
Le 1 e \oltage & cain drop ? Under study.
|- ——2 _ .
» ] @ Lots of inputs for a the next prototype:
Lo :'4 e Adjustemt of HV/LV distribution, clock distribution, mechanical
- . support, etc
L -6
130_— :—3
7F‘I|II\I2|IIII3|\III4‘\III5‘)IIII5|I I!;Illlall First Long Slab Prototype
ASU tested with particle beam
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HEGHTEE CERN@2018 SiW-ECAL and SDHCAL

@ Two weeks from the 26/09 to 3/10 at CERN
e 10 ECAL slabs in the stack: 6 FeV11l + 4 FeV13-Jp

@ ~1 week of standalone runs with different number of layers
(between 7 and 10)

e Muons and "low energy"” electrons

zbarycenter_vs_nhits

zbarycenter_vs_nhits

zbarycenter_vs_nhits

[ Entrig 66
= Electron 40GeV i i
. - . . lean X
+beam contamination ot
i Std Devy 19.59

af- 2 7
:A\ wxw 0 ///
SDHCAL
6 FEV11 + 1FEV13-]Jp
@ Common running for the last ~ week. SIW-ECAL
e High energetic electrons, muons and pions. Data analysis ongoing.
Road towards CALICE technological prototypes common beam tests M‘
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HEEHTEL Electronics compactification

@ Investigating ultra thin PCB, with chip on board

e Baseline design Maximum Height for Electronics (i.e. PCB4+ASICS) s2mm

@ LAL/OMEGA collaboration with Corean Group of SKKU (EOS company for the PCB)

e FEV11 COB: 10 boards of 1.2mm, good planarity and good electrical response).
e SK2a wirebonded at CERN (Contact with P210 Platform CAPTINNOV)

@ Successful debugging w/o sensors: (3-4% of noisy
channels, good response to injected signals)

@ Debugging with sensors (baby wafers 3x3 px)
e Last minute wafer gluing for DESY@2018 didn't succeed.
e New wafer testbench setup in LAL with support of LPNHE

° Efsctetriw;n(easnd very quick) tests with Cs137 source signals for VRS dedicated wafer
testbench from LPNHE (red) vs

e Further studies ongoing at LAL glued to the board (green)
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BEBHTER Electronics compactification

@ Spatial constraints: limited space between layers and between ECAL and AHCAL

Deliverable 14.6: SIECAL

last E-CALASU 42 mm Kapton E-CAL Services
—

. 70 mm

:::. SLAB digital Interface Board,
For control& readout: SL-Board

10 mm

.~ b LACCA EGH U R .
= £ R A R Script TCL test ok

USB communication ok

Jtag programming ok

Test ADC Vref Extern ok

Test interconnection ok

test ADC hard IP Bloc in FPGA
with generator and QSYS ok

@ Communication with SKIROC ASIC established

@ Test series with Active Sensor Units envisaged until
~Xmass/early 2019

@ Set up will be made flexible enough to allow for short
layer and long layer tests
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EHEEEGHTEE CMS-HGCAL

® Develop of thin detector modules (<6mm). ”
Develop and test of the ® P rr—— ( ) HGCROCVI test bench @ LLR

For Test Beam:

Several versions to

optimise design and
f reduce noise

HGCAL (silicon).

Physics prototype:
performance of EM/hadronic
showers for wide E range (20-

300GeV) including timin X Tzl
(~50ps; ? 9 @ Test of HGCROC - the main readout ASIC for

HGCAL developed by Omega, CEA Saclay and
Imperial College

@® Intense Beam Test activities in 2018

= CEE
: ~25Xo (14)
e March (DESY) single mode tests. Study

MIPs & showers using precise tracking
from beam telescope.
e June (CERN) “full"™ ECAL with 28

modules, cooling and detector control s N
system (T/RH readout). (s s
e QOctober (CERN) HGCAL: silicon CE-ECAL B LN
and CE-HCAL with 94 modules (40 layers) RS EANE
+ AHCAL (CALICE/ILC) as tile catcher S ---';;;g;;z;{%é?;""’ .
Blue=Electrnn:5agn2t1‘: cl:lon'n-'u;ter (silicon) ) Gher &0 0® -
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EHESHTER ﬁ CMS-HGCAL

iCEA - Saclay

@ One of the HGCAL goals is to reach the highest possible precision for experiment’s timing measurements.
Each component in the clock distribution path may add jitter to the reference clock on which all timing measurements are based
and must be synchronous to.

If not properly studied and organized, the clock distribution may significantly mitigate the aimed performance of our cutting-
edge upgraded detectors.

P.-A. Bausson et al
Phase | microTCA-based clock chain performances Phase Il: hardware ATCA-based clock measurements
(final clock chain)

Temperature effects

jitter . Most phase Il are still 2N
_\\ T Channel to channel TIE B a2 U ﬂdel’ deSlgn Or
o : . - manufacturaing. ﬂ
- / Expected during 2019 —
M - Be/\g—c?nd Front-End
/ Phase Il baseline full
. | clock chain tests will 3
; T vesewr follow during 2019.
Serenity@320.624 MHz - Si5345 9 outputs (North) 1.3 M at 20 MS Ac_quisit\'on window @ 20GS/s—
Performance under specs. Results on ﬁi/lf?eg;e'p?o;\j»fgﬁ;st’h%j:oitzhl\)nsielposer,Theclock(RMS:1,3ps)|sfedexternal\yv
temperature effects are encouraging.
Presentations at PM2018, TWEPP and ISPCS conferences. A CMS note is also in preparation. M‘
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HEBHTEE | | CMS-HGCAL

E. Becheva

e ehiEd developments
e Development & responsibility of the official HGCAL trigger

simulation framework. e |mplementation and study of cell selection algorithm

based on sorting.
e Development of the HGCAL trigger validation framework. . ' '
e Starting studies of deep learning models

algorithms based on compression and sorting sorting.

L. Pacheco

- T. Romanteau

HGCROC o i > ECON > Backend - | sacomen F Thiant
rgger cells Selected trigger cells [ e o

Compressed energy

. | SORTING IP BLOCK o .
Impact of selection on EM Electron trigger B Possible thanks to
resolution efficiency (TDR) P210O support
i o
107 :g 1* ‘,,;-f'* ©
b :LE_ O.B} . ]
ot | . Responsibilities and impact on the
0al - ] design and development of the
o ] trigger model for the coming LHC
TS ] detectors upgrade.
00 25 50 75 100 125 150 17.5 20.0 Y AT T P T P T
Threshold (mipr) qO 20 30 40 50 60 70 80 90 100
Py [GeV]
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HEBHTEE | | CMS-HGCAL

@® HCAL mechanics LLR co-responsible (with CERN) for the CE-E mechanical structure design

Stack-up of a “cassette” * 60° wide wedge-shaped cassettes:
(CENO RO ET RO G R CY =18 6mm Cu cooling plate with Silicon sensors modules or
both sides + Pb/SS absorber cover ) Signiﬁcant progresses made on all

Cassettes assembled to form disks. h .
14 disks stacked-up to form ECAL fronts, not possible without P210 support.

copper cooling plate
silicon sensor modules
mounting screws/spacers

interconnaction plate
steel-clad lead covers/absorbers P

Cooling pipe shaping & Cooling tests

0% mordle B insertion in 6mm Cu plate (optimization of Cu
. & tube thermal contact)

Pb/SS Mechanical tests

half module -

4
-

Inner cone

Back plate
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HEERTEER ATLAS-HGTD

@ Goal: time resolution of less than 30ps per track @ LAL: driving force behind detector optimization

and occupancy less than 10% . , , A
e Additional hits per track are obtained by overlapping sensors

g f S R in the layer.
g o2op ., ot ® LastLayor 438 36 34 32 3 28 26 1
g. 1058_.5.__‘_.‘_.____.___.__.__._._.__._.__ - ﬁ 4:‘"|"‘|"‘\"‘|“ T ‘_' I_' T ‘_ | T E
8 fe o © by E @ E ATLAS Full Simulation Preliminary
o 8y 8 g t oy < 35 Muons, p_= 45 GeV —|
L 8 ,%5 t . e T HGTD
2t e e, fta, o o 3
W 848, . tay R ]
E '] 8 g5 ) €| z-: [y & =
2 . $eg 885, 3 2 255 T, - 3
L ATLAS Preliminary ‘i, f = -
107 E 155 — (80+20) % Module overlap —
0 500" 350 300 380 400 480 500 550 600 1S - (hwa0r% Hodule overlap 3
Radius [mm] 0.5:_ — 20 % Module overlap =
ATLAS-HGTD: 0586500250 300 480 400 450 500 550
) . R [mm]
Pseudorapidty g (HII) — _— . 4 38 36 34 32 3 2.8 26 1M
= _1 < & O :
Coverage G; (Trac’C) - f . Ti ming resolution _3OpS/M P a F ATLAS Full Simulation F‘reliminary; Worst Case
24 = |n < 4 NHiﬂ - s~ | % 60F :Gu(%rg.pTﬂﬁGeV . IFll'Ial late
r e I :1
Up to 4 layers @ Efficiency of the track matching £ F  mermed
1.3x1,3mm? cell size between the HGTD and Tracker £ 50F
5 F
(>95% for a pt>20 GeV) § wf
: - § T e,
o (Hit) = o} (Sensor) + o (Electronic) + o (Clock) @ Isolation of the Electrons e T P
(performance independent of P S
Increased by the sensor irradiation (stronger for low R) the vertex deﬂ5ity) FoE
Timing resolution of the electronic of the order of 25 ps 10 L
(measured on test bench) B.Imm]

The clock contribution should be kept below 10 ps

Important contribution to the LOI and TP approved by the
LHCC CERN-LHCC-2018-023 http://cdsweb.cern.ch/record/2623663
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ETEETER Summary

@® The support of the emblematic HIGHTEC project of P210 makes a tangible difference in the R&D of the
three projects

@ Strong synergies created and exploited.

@ Lots of results delivered this year and more to come next:
e Major step on the long slab for SIWECAL and also good progresses on the compactification of electronics for the SIWECAL

e Influence on detector designs: HGCAL mechanics, detector optimization, trigger and timing simulation and studies

e [nfluence on detector designs: driving force on HGTD design optimization.
@® HIGHTEC enters 2019 well on track.

@ Large presence of P210 on international forums

e Summary of talks in international conferences in the backup

ZNL

ABORATOIRE
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Hightec postdocs & PhD

ARTUR LOBANOYV

L/I/L Post-doc: HIGHTEC Test Beams SiWLC/CMS LLR
m ‘ Post-doc : HIGHTEC SiWLC LAL

2013 - 2016: PhD in Particle Physics, University of Hamburg, Hamburg, Germany.
Search for gluino production in final states with an isolated lepton

and b-tagged jets using 13 TeV collisions at CMS
* Research Assistant at Deutsches Elektronen-Synchrotron (DESY)
* Member of the PIER Helmholtz Graduate School

2007-2013 Specialist degree in Physics (equivalent of MSc),
Moscow State University, Moscow, Russia, Degree with Honours.

-~ Search for supersymmetry at the LHC (PhD Thesis)
* Study of prospects of a future search for non-simplified SUSY models at 14 TeV
* Developed a framework for a SUSY search in the single lepton final state
* Data-driven background estimation for a multi-bin counting experiment
* Trigger development and measurement

- Upgrade and commissioning of the HCAL Outer (HO) detector of CMS (Phd Thesis)

* Key participant in the installation of the new readout electronics of the HO
* Performance measurements and cosmic muon calibration of the SiPMs
¢ Commissioning of the new HO hardware within CMS

~ Nucleon experiment ECAL (Diploma Thesis)
* Development of electron’hadron separation algorithm

ADRIAN IRLES QUILES

2010-12/2014: PhD in particle physics by the University of Valencia.
Thesis title: “Top-quark mass measurement in the ATLAS detector at the LHC using jet rates "
http.:/inspirehep.net/record/13397427In=es

2009 Master en Fi sica Avanzada

Especialidad Fi sica Nuclear y de Parti culas. Universidad de Valencia.
Thesis title: “Estudio introductorio a Ia topologi a de sucesos tt+g en el

Gran Colisionador Hadro nico (LHC) .

* PhD

* The theoretical proposal, study and development of a new method to measure the
top-quark pole mass with high in an unambiguously def hed mass scheme.

Refs:: http://inspirehep.net/record/1225522/ and http://inspirehep.net/record/1381766

* DESY Fellow at DESY Hamburg (1/2015 - 10/2016)

= Commissioning of a power-cycled operation mode for the CALICE analogue hadron calorimeter (AHCAL)
read-out electronics, and the integration of its data acquisition (DAQ) into the higher

level EUDAQ framework with the goal to enable the combination of different detector types

in a common test beam set-up.

Workpackage leader on « Common Data Acquisition and Common Testbeams » of AIDA-2020 WP5

* readout electronics performance studies (test-stand, beam test, development of DAQ and DQM systems,...)

(Chrictanha Nehanda Vincant Randey TINPP2.XY TT R
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Hightec postdocs & PhD

Post-doc: HIGHTEC HGCAL-Timing IRFU/SPP
MEHMET OZGUR SAHIN

m ‘ PhD Student: HHGHTEC HGTD/ATLAS LAL

ABORATOIRE CORENTIN ALLAIRE
)E L'ACCELERATEUR
I'NEAIRE
Master (NPAC):
* Study of muons in simulation;
uninstrumented zones lead to only 1% inefficiency

* Electron properties in HGTD:

CEA - Saclay
2012 - 2016: DESY Hamburg/GERMANY
Ph.D., Physics, Magna Cum Laude, Joachim Herz Fellow,
University of Hamburg, and PIER Helmholtz Graduate School

2005 - 2012: Middle East Technical University (METU) Ankara/TURKEY -
MSc, BSc Physics (Special Undergraduate Program - Advanced Physics) separate electron c_:luster fr9m plle. P o
* Testbeam analysis and simulation of timing performance
& 2016 - Present (CERN/DESY) ECFA workshop HL-LHC (Oct 2016):
27 Simulation figures made public (20 provided by LAL)

Upgrade of the CMS Outer Hadronic Calorimeter (HO) and Muon System trigger link

- re-design of detector readout system of the upgraded HO to handle higher data transfer rates with improved reliability

13 figures provided by Corentin

- FPGA design of the readout system to establish a trigger link for the first time between the muon system and HO

ATLAS Simulation Preliminary B
HGTD-SIW =200 ATLAS Simulation Preliminary
1 Electrons p_ = 45 GeV  Sampling 3 HGTD-SW =200
00— T Electrons p, =45 GeV  Sampling 3

EMIF]

& 2012 - Present (DESY)
Design of the next generation Front-End Controller (ngFEC) of the CMS Had.Calorimeter (Ph.D. ) 3 Mdons p, = 1 TeV
o ’ Readout Hitin

a8
g
98
G
§

- development of a new front-end readout control system for the CMS HCAL detector, using high speed (4.8Gbps)
duplex links with RS error correction, redundant paths for slow controls and monitoring

- lead designer for a new firmware for the Kintex-7 FPGA of the ngFEC motherboard (FC7 board)
4

. . !.. ol emdee B O o 3 E
100 200 300 400 50, FFQ%] % 10 o so0 0 500 €60
% frm)

& 2012 - Present (DESY)
Search for Pair Production of Supersymmetric Top-Quark Partners in Events with a Single Lepton

using Support Vector Machines at CMS (Ph.D.)

Marc Besancon, IRFU-SPP
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ErEEEEEER SiW-ECAL for the ILC

Basic requirements of a PF calorimeter for future linear colliders

e Extreme high granularity
e Compact and hermetic (inside magnetic coil)

® Tungsten as absorber material

e Narrow showers

° Assures CompaCt OIESIQI’\ 223.2 mm (A= +38.2 mm) for barrel
e |Low radiation levels foreseen at LC 223,6 mm (A=+38.6 mm) for endcaps

e X,=35mm, R,=9mm, [ =96mm

® Silicon as active material

e Support compact designs

o Allows pixelisation e
e Robust technology The SiW ECAL in the ILD Detector

e Excellent signal/noise ratio
The SiW ECAL R&D is tailored to meet the specifications for the ILD ECAL proposal

Va4V 4
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DESY®©@2017

Commissioning & Passport delivery

® Setup
e 7 FEV11 each equipped with 4 325um Si wafers and @ Noise Co'_‘trOI - noisy channels: 7-8%: very
16 Skiroc2 conservative approach.
e Power pulsing and ILC mode (emulated ILC spill

e Found a pattern on the spatial distribution of the noisy channels

conditions
tons) (3% of the total)
@ Autotrigger optimization

e Threshold scans made for all channels — one optimal threshold
found for each ASIC

Layer=2, ASIC=0, Channel=2
EERTEEEES RS R R B

DAC-pf,
pO x erfc (Tf) —

I routing issues =
I ASIC issues & 1=
W wafer issues r
—— other

Masked Channels [%]

Sl I PRl rvermid sl
{'\'70 180 190 200 210 220 230
DAC

Layer number

Commissioning used for DESY 2017 & 2018 and
optimized for CERN@2018

https://twiki.cern.ch/twiki/bin/view/CALICE/SiWDESY20170i It
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EiS Assembly chain

‘Simplified view’

LLR LPNHE LAL

C&aﬂe H Dimension check I ‘ Dimension check }—»PositioningaﬂdGlu‘mgH Kapton )

( SMB H Functional Test I ‘ Dimension check
( DIF H Functional Test I

~ RawPCB Dimension check ( Wafer >

Cabling (ext) Ch%ck lgf i
speciicatons Soklering Hlmerkc?nmﬁmn )

, s Electrical (1, V, C),
< FEV ) - >{ Functional Test }7 Dimensions check Visual aspect
¢ Electrical test

‘ Glue Deposition ‘ ‘ Positioning ‘

K -
'—l \,

Electrical testing @ ' Validation tests

e Validated SLAB

Positioning and Gluing

(]

Dimension check H Positioning and Gluing

l

Positioning and Gluing

Dimension check

Fixing

IS I
SRLELETI LR “Assembly and QA chain demonstrator report” on https://cds.cern.ch/record/2166513 4/30 ‘I ‘
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https://cds.cern.ch/record/2166513

HEEHTEE

DESY@2018 (TB21&24)

ASU4, angle 0

L0000 __ \ 1400

2500 | 2 MIPs "‘:m"__
| 1000
2000 é —

ASU4, angle 45

2
— a Boo [
1800 — o
= GO0 e
ml:l.— e e
i ~T0 \\, b ;’f \‘}(
son n - . j =il J“'--‘.
‘mﬁ,wu\,,\_“ 200 | }/ | -.h\,‘*f
SRR TR 4 e y,
(I L | | | X Mt -
g ET ] 190 L T - B T " T '15!1n' e
Channeis (ADC) T Channzis (ADC)
—— MP{a) = MP{0)cos{a) =-—————--

Pixel energy fractmn depends Imearly

slcau-:v/ﬁ" Si call (

Pl T y
d}'nn "._' .i'--. ; |

un crossing position

Convolution
fonction X

O. G&l}-l-'i]su;s.‘:i.e\-'s.(é_.fy
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Fit with Mod LanGau function °

[ Plato from double O, palts_J_shSLN_argidl i _1_i meChd
pixel crossing E A i b
1208 | = RME BT
£ r I.Lﬂ"Gauss'l MIP| | o 383,74 338
3 Vit 1058 + 016
L WP 1388+ 01
- . Arua 2824005 + 137303
- ; o - ;
Triggar Threshold | s — i % ﬁ%ﬁ‘é" e L
Ermor Function E - 1MFE 285,113
A wl \ MArpa? S 086e-04 + 1.8825+03
C AnglaCosl D2541 + Q.00
P r LanGauss 2 MIPs | g 4852 £ 037
; Erfit 1051 £ 040
Fit = modLG =erf | - ] e
! Lo s '
o

L) i B T Iy . —

.LH o)
b At Chanreks (A0C)

.rnr.arIJ'.l:J',u o) =(1-e)# Lz, po)+ee [[™

vnedLG = [T mod L[t poo) * Clz — & pg, G';,]rft

@ The mechanical strucutre of the long slab allowed for
dedicated studies of MIP-like beam particle
bombarding the ASUs at different angles.

@ Allows for threshold calibration

e \alues at the expected position ~0.6-0.7MIP
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Source tests

Full Stack & longs Slab irradiation
with 137 sources

chipl O'scaladcHG_chan_Hit

.-‘-:l_ - Ii-i- "ﬁ‘ ﬁ.;j"n"--. v N

- ..-hayu-..m

R o chary s

e _-jﬂ\-\m’r‘-\.ﬁ.ﬂr“ V\qn.:rf:v :?m :""-:"Vh.lmu‘lﬂ »ﬁ%&

|'5 [ i Ty

Hipbivcad/ideHa chan HI o o w Y Chan it RGP
* Source 137Cs, 37|V|Bq ! Energy deposit in the detector = hbuu“ ¥ .II‘: K R QIWIIHM” !r | r Liw““ Fn| l” ﬁh!”
= D~10cm - Moan 1261 - (Al ¥ LR L1 T
A . .t. 1. 60000 r \t\ = = g amptissanindl il chan i an_rie AV o0
L uisition iime = S 10% T !
ik i \\\m >o,v a,.w,,w.amnm ‘i!ﬂ o 1
= Threshold 240 4 [ —

107 -

el oG o

#ﬁ%n mﬁ Wf;,wilﬁ

| ST, Shap - SRR et dhan

IWMi il ‘FI
Analysis on-going ! -!LW__M- j”‘ d

I sxma e R g B/ncambimach ¥_chien_b

'E 1 " A | |\I||. [

il Liwaaliia
a 100 200 300 400 500 600 700 BOO 900 1000
Energy [keV]
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EiEEEHTERE Compactification of the passive components of the ASU

@ Proposal to use new ultra-flat capacitors to distribute over the ASUs. A
This will permit: /ﬁ\,&}") o

e Peak current reduction: especially through the connectors
Brand new product, appeared

e No more voltage drop along the slab
R . _ few months ago
e Homogeneous peak power dissipation during power pulsing. ,

® We go from the 400 mF capacitor/ 12A (peak Current) for the whole
SLAB tO 140 mF / 1.2 A per ASU. |7 (bal 2) Balance terminal
) - : : | | (+) Positive terminal

Au Plating

= ) Negative terminal

|ZTH (bal 1) Balance terminal

W: 20mm

L: 20mm
Max 0.40mn Amm

Au Plating
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AL Digital readout — The CORE Module

Gbit UDP

Optical Ilrt USB

Kapton cable
Rigid+Flexible

=

SL-Board

Hirose FX18- 100 pin, 0.8 pitch

SLAB B
extremity

Roman Poschl LCWS2018 Oct. 2018
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At(é‘g‘ Towards global architecture | G‘

Core Module connector:

. 7 common differential pairs for
Services separated between odd/even sensitive signals, 30 individual
layers pairs for control and readout, 14

common lines, GND

L= e — 1 | B e - — _f Clk
N .
= sEssssEssssssssss == Trigger
H Lv LV HV Start/Stop RX_i
Busy Tx_i
Irq ADD[0]
/ (" TCK ADDI[1]
T / T™S ADDI[2]
JTAG < =y ADD[3]
TDO Spare ...
SL-Board Connector .
7 differential pairs for sensitive signals, g SCK GND....
2 individual pairs for control and spI
readout, 14 common lines, GND SPI <
Roman Péschl LCWS2018 Oct. 2018 SDO 32




Até“ Towards global architecture Il G‘

h 2 x 15 slabs

Control & Readout

Kapton
Control PC I_l

CORE-Daughter ."

Clk, Fast Comands Data : 40 /80 HY

Mbits/s
Kapton

CCC
Serial Link
To PC (RS232) CCC: Clk and Control Card
(optional) ZedBoard CORE Module/Mother/Daughter : Control and
Readout
SL-BRD : Interface board to Slab

Beam
Control

Overall design
* ....compatible with ILD constraints
* Little space consumption for connection between slabs and CORE Modules
* CORE Mother can be placed at the forefront of barrel, Daughter between Ecal and Hcal
* ... assures compatibility with other AIDA2020 developments
=> Paves way for combined beam tests (other calos, trackers etc.)
* Expect first version of system to be in place for summer 2018

* SL-Board is delivery for AIDA2020 and P2IO/HIGHTEC
Roman Poschl LCWS2018 Oct. 2018 33
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